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HYBRIDAAV-ANELLOVECTORS 

CROSS-REFERENCE TO RELATED APPLICATIONS 

ThisapplicationclaimsthebenefitofU.S.ProvisionalApplicationNo.63/147,102,filed 

5 February8, 2021. Thecontentsoftheaforementionedapplicationareherebyincorporatedbyreferencein 

theirentirety.  

BACKGROUND 

Thereisanongoingneedtodevelopcompositionsandmethodsformakingsuitableviralvectors 

10 todelivertherapeuticeffectorstopatients.  

SUMMARY 

Thepresentdisclosureprovidesananellovector, e.g., asyntheticanellovectorthatcanbeusedas 

adeliveryvehiclee.g.,fordeliveringgeneticmaterialfordeliveringaneffectore.g.,apayloadorfor 

15 deliveringatherapeuticagentoratherapeuticeffectortoaeukaryoticcell(e.g., ahumancelloracellina 

humantissue).GenerallytheanellovectorcomprisesaproteinaceousexteriorcomprisinganAnellovirus 

ORFimolecule(e.g.,acapsidproteinhavingatleast30%,40%,50%,60%,70%,75%,80%,85%,90%, 

95%,96%,97%,98%,99%,or100%sequenceidentitytoanAnellovirusORFiprotein, e.g.,asdescribed 

herein)andageneticelementenclosedwithintheproteinaceousexteriorwhereinthegeneticelement 

20 comprisesatleastonenucleicacidsequence(e.g., acontiguousnucleicacidsequencewithalengthofat 

least10,20,30,40,50,60,70,80,90,100,125,150,175,200,250,300,400,500,600,700,800,900, 

sequencehavingatleast75%,80%,85%,90%,95%,96%,97%,98%,99%,or100%sequenceidentity 

thereto.InsomeembodimentsthenucleicacidsequencefromavirusotheranAnellovirusisfroman 

25 adeno-associatedvirus(AAV)(e.g.,asdescribedherein).Insomeembodimentstheeffector(e.g.,the 

payload),orasequenceencodingtheeffectorisseparatefromthenon-Anellovirussequence.Insome 

embodimentstheproteinaceousexterioriscapableofintroducingthegeneticelementintoatargetcell 

(e.g., amammaliancelle.g.,ahumancell).Thedisclosurefurtherprovidescompositionsandmethods 

foradminsteringananellovector(e.g.,asyntheticanellovector),e.g.,asdescribedhereinthatcanbeused 

30 asadeliveryvehiclee.g., fordeliveringgeneticmaterialfordeliveringaneffectore.g.,apayloadorfor 

deliveringatherapeuticagentoratherapeuticeffectortoaeukaryoticcell(e.g., ahumancellorahuman 

tissue).  

Ananellovectorandcomponentsthereofthatcanbeusedinthemethodsfordeliveringan 

effectordescribedherein(e.g.,producedusingacompositionormethodasdescribedherein)generally 

1 

1000,1500,2000,2500,3000,3500,or4000nucleotides)fromavirusothertananAnellovirusora
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U 

compriseageneticelement(eag.,ageneticelementcomprisingorencodinganeffectoreagaan 

exogenousorendogenouseffectoreag.,atherapeuticeffector)encapsulatedinaproteinaceousexterior 

(e.g., aproteinaceousexteriorcomprisinganAnelloviruscapsidprotein, e.g.,anAnellovirusORFi 

moleculee.g.,anAnellovirusORFiproteinorapolypeptideencodedbyanAnellovirusORFinucleic 

5 acide.g.,asdescribedhereinorapolypeptidehavingatlast30%,40%,50%,60%,70%,75%,80%, 

85%,90%,95%,96%,97%,98%,99%,or100%sequenceidentitythereto),whichiscapableof 

introducingthegeneticelementintoacell(e.g.,amammaliancell, eag., ahumancell).Thegenetic 

elementgenerallycomprisesatleastonenucleicacidsequence(e.g.,acontiguousnucleicacidsequence 

withalengthofatleast10,20,30,40,50,60,70,80,90,100,125,150,175,200,250,300,400,500, 

10 600,700,800,900,1000,1500,2000,2500,3000,3500or4000nucleotides)fromavirusotherthanan 

Anellovirus(e~g~,fromanAAV,~AAV1,AAV2,orAAV5),orasequencehavingatleast75%,80%, 

85%,90%,95%,96%,97%,98%,99%,or100%sequenceidentitythereto.Insomeembodimentsthe 

non-Anellovirussequencecomprisesanon-Anellovirusoriginofreplicatione.g., derivedfroma 

Monodnaviruse.g.,aShotokuvirus(e.g.,aCressdnaviricota[e.g.,aredondoviruscircovirus{e.g.,a 

15 porcinecircoviruse.g.,PCV-1orPCV-2;orbeak-and-featherdiseasevirus}, geminivirus{e.g.,tomato 

goldenmosaicvirus},ornanovirus{e.gaBBTVMDV1,SCSVForFBNYV}]),oraParvovirus(e.g.,a 

dependoparaviruse.g~,abocavirusoranadeno-associatedvirus(AAV)).Insomeembodimentsthenon

AnellovirusoriginofreplicationisderivedfromanAAV(e.g.,AAV1, AAV2,orAAV5).Insome 

embodimentsthenon-AnellovirusoriginofreplicationcomprisesanAAVRep-bindingmotif(RBM), 

20 e.g.,asdescribedhereinorasequencehavingatleast75%,80%,85%,90%,95%,96%,97%,98%or 

99%sequenceidentitythereto.Insomeembodimentsthenon-Anellovirusoriginofreplication 

75%,80%,85%,90%,95%,96%,97%,98%or99%sequenceidentitythereto.Insomeembodiments 

thenon-Anellovirusoriginofreplicationiscomprisedinaninvertedterminalrepeat(JTR),e.g., anAAV 
25 ITRe U 

, .g.,asdescribedherein.  

Insomeembodimentstheanellovectorisaninfectiousvehicleorparticlecomprisinga 

proteinaceousexterior(e.g.,acapsid)comprisingapolypeptideencodedbyanAnellovirusORFinucleic 

acid(e.g~,anORFinucleicacidofAlphatorquevirusBetatorquevirusorGammatorquevirusegg.,an 

ORFiofAlphatorquevirusdade1,Alphatorquevirusdade2,Alphatorquevirusdade3, 

30 Alphatorquevirusdade4,Alphatorquevirusdade5,Alphatorquevirusdade6,orAlphatorquevirusdade 

le 
, .g.,asdescribedhereinorapolypeptidehavingatlast30%,40%,50%,60%,70%,75%,80%,85%, 

90%,95%,96%,97%,98%,99%,or100%sequenceidentitythereto).Inembodimentsananellovector 

describedhereincomprisesapolypeptideencodedbyanAnellovirusORFinucleicacide.g., having 

sequenceasdescribedinanyofTablesAlBiB3,ClElFlF3orF5,orasequencehavingatlast 

2 

comprisesanAAVterminalresolutionsite(TRS),eag.,asdescribedhereinorasequencehavingatleast
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80%,85%,90%,95%,96%,97%,98%,or99%sequenceidentitythereto.Inembodimentsan 

anellovectordescribedhereincomprisesapolypeptidehavingthesequenceofanORFiprotein, e 

havingasequenceasdescribedinanyofTablesA2,B2,B4,C2,E2,F2,F4,orF6,orapolypeptide 

havingatlast80%,85%,90%,95%,96%,97%,98%, or99%sequenceidentitythereto.In 

5 embodimentsananellovectordescribedhereinisaninfectiousvehicleorparticlee.g., comprisingan 

Anelloviruscapsidencapsulatinganon-Anellovirusgenome.ProductionofanAnelloviruscapsidmay 

includeinvitroproductionorhostcellexpressionofanAnellovirusORFimolecule, e.g.,asdescribed 

herein.  

Insomeembodimentsthegeneticelementofananellovectorofthepresentdisclosureisa 

10 circularand/orsingle-strandedDNAmolecule(e.g., circularandsinglestranded).Insomeembodiments, 

thegeneticelementofananellovectorofthepresentdisclosureisalinearand/orsingle-strandedDNA 

molecule(e.g.,linearandsinglestranded).Insomeembodimentsthegeneticelementincludesaprotein 

bindingsequencethatbindstotheproteinaceousexteriorenclosingitorapolypeptideattachedthereto 

whichmayfacilitateenclosureofthegeneticelementwithintheproteinaceousexteriorand/orenrichment 

15 ofthegeneticelementrelativetoothernucleicacidswithintheproteinaceous U 

embodimentsthegeneticelementofananellovectorisproducedusingacompositionormethodas 

describedherein.  

Insomeinstancestheanellovectorsthatcanbeusedinthemethodsofdeliveringaneffector 
describedhereincompriseageneticelementwhich U 

comprisesorencodesaneffector(e.g., anucleicacid 

20 effectorsuchasanon-codingRNAorapolypeptideeffector, e.g.,aprotein),e.g.,whichcanbe 

expressedinthecell.Insomeembodimentstheeffectorisatherapeuticagentoratherapeuticeffector 
U 

effectore.g., toawild-typeAnellovirusoratargetcell.Insomeembodimentstheeffectorisexogenous 

toawild-typeAnellovirusoratargetcell.Insomeembodimentstheanellovectorcandeliveraneffector 

25 intoacellbycontactingthecellandintroducingageneticelementencodingtheeffectorintothecell, 

suchthattheeffectorismadeorexpressedbythecell.Incertaininstancestheeffectorisanendogenous 

effector(e.g.,endogenoustothetargetcellbute.g.,providedinincreasedamountsbytheanellovector).  

Inotherinstancestheeffectorisanexogenouseffector.Theeffectorcaninsomeinstancesmodulatea 

functionofthecellormodulateanactivityorlevelofatargetmoleculeinthecell.Forexamplethe 

30 effectorcandecreaselevelsofatargetproteininthecell.Inanotherexampletheanellovectorcan 

deliverandexpressaneffectore.g.,anexogenousproteininvivo.Anellovectorscanbeusedfor 

exampletodelivergeneticmaterialtoatargetcelltissueorsubject;todeliveraneffectortoatargetcell, 

tissueorsubject;tomodulateabiologicalresponse, e.g.,cellormolecularresponse'orfortreatmentof 

3 

e.g.,asdescribedherein.Insomeembodimentstheeffectorisanendogenouseffectororanexogenous
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conditionssuchasdiseasesanddisorderseag.,bydeliveringaneffectorthatcanoperateasamodulating 

and/ortherapeuticagenttoadesiredcelltissueorsubject.  

Insomeembodimentsthecompositionsandmethodsdescribedhereincanbeusedtoproducethe 

geneticelementofasyntheticanellovectortobeusedinthemethodsofaministeringanellovectors 

5 describedhereine.g~inahostcell.Asyntheticanellovectorhasatleastonestructuraldifference 

comparedtoawild-typevirus(eagaawild-typeAnelloviruse.g.,adescribedherein),e.g.,adeletion 

insertionsubstitutionmodification(eag.,enzymaticmodification),relativetothewild-typevirus.In 

someembodimentsthestructuraldifferencecomprisesthenon-Anellovirussequenceofthegenetic 

elementeagaasdescribedherein.Generallysyntheticanellovectorsincludeanexogenousgenetic 

10 elementenclosedwithinaproteinaceousexteriorwhichcanbeusedfordeliveringthegeneticelementor 

aneffector(e.g.,anexogenouseffectororanendogenouseffector)encodedtherein(eag., apolypeptideor 

nucleicacideffector),intoeukaryotic(e.g., human)cells.Inembodimentstheanellovectordoesnot 

causeadetectableand/oranunwantedimmuneorinflammaroryresponseeagadoesnotcausemorethan 

a1%, 5%, 10%, 15%increaseinamolecularmarker(s)ofinflammationeage, TNF-alphaIL-6,JL-12, 

15 JFNaswellasB-cellresponseeagareactiveorneutralizingantibodieseagatheanellovectormaybe 
U 

substantiallynon-immunogenictothetargetcelltissueorsubject.  

Insomeembodimentsthecompositionsandmethodsdescribedhereincanbeusedtoproducethe 

geneticelementofananellovectoreagaananellovectorthatcanbeusedinthemethodsofdeliveringan 

effectordescribedhereincomprising:(i)ageneticelementcomprisingapromoterelementanda 

20 sequenceencodinganeffector(e.g.,anendogenousorexogenouseffector),andaproteinbinding 

sequence(e.g.,anexteriorproteinbindingsequenceeag.,apackagingsignal);and(ii)aproteinaceous 

whereintheanellovectoriscapableofdeliveringthegeneticelementintoaeukaryotic(eaga, mammalian 

eagahuman)cell.Insomeembodimentsthegeneticelementisasingle-strandedand/orcircularDNA.  

25 Alternativelyorincombinationthegeneticelementhasone, two, threeorallofthefollowingproperties: 

iscircularissingle-strandeditintegratesintothegenomeofacellatafrequencyoflessthanabout 

0.0001%,O~OO1%,0.005%,O~O1%,0.05%,0.1%,05%,1%,1.5%or2%ofthegeneticelementthat 

entersthecellan~oritintegratesintothegenomeofatargetcellatlessthan1,2,3,4,5,6,7,8,9,10, 

15,20,25,or30copiespergenome.Insomeembodimentsintegrationfrequencyisdeterminedby 

30 quantitativegelpurificationassayofgenomicDNAseparatedfromfreevectore.g.,asdescribedinWang 

etal.(2004,GeneTherapy11:711-721, incorporatedhereinbyreferenceinitsentirety).Insome 
U 

embodimentsthegeneticelementisenclosedwithintheproteinaceousextenor.Insomeembodiments 

theanellovectoriscapableofdeliveringthegeneticelementintoaeukaryoticcell.Insomeembodiments 

thegeneticelementcomprisesanucleicacidsequence(eag., anucleicacidsequenceofbetween300-4000 

4 

exterior'whereinthegeneticelementisenclosedwithintheproteinaceousexterior(e~g~, acapsid);and
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nucleotideseage, between300-3500nucleotidesbetween300-3000nucleotidesbetween300-2500 

nucleotidesbetween300-2000nucleotidesbetween300-1500nucleotides)havingatleast'15%(e.g.,at 

least75,76,77,78,79,80,90,91,92,93,94,95,96,97,98,99or100%)sequenceidentitytoa 

sequenceofawild-typeAnellovirus(e.g.,awild-typeTorqueTenovirus(TTV),TorqueTenominivirus 

5 (TTMV),orTTMDVsequenceegg.,awild-typeAnellovirussequenceasdescribedherein).Insome 

embodimentsthegeneticelementcomprisesanucleicacidsequence(e.g., anucleicacidsequenceofat 

least300nucleotides,500nucleotides,1000nucleotides,1500nucleotides,2000nucleotides,2500 

nucleotides,3000nucleotidesormore)havingatleast'15%(e.g.,atleast75,76,'TI,78,79,80,90,91,92, 

93,94,95,96,97,98,99or100%)sequenceidentitytoasequenceofawild-typeAnellovirus(e.g.,a 

10 wild-typeAnellovirussequenceasdescribedherein).Insomeembodimentsthenucleicacidsequenceis 

codon-optimized, e.g.,forexpressioninamammalian(e.g.,human)cell.Insomeembodimentsatleast 

50%,60%,70%,80%,90%,95%,96%,97%,98%,99%,or100%ofthecodonsinthenucleicacid 

sequencearecodon-optimizede.g.,forexpressioninamammalian(e.g.,human)cell.  

Insomeembodimentsthecompositionsandmethodsdescribedhereincanbeusedtoproducethe 

15 geneticelementofaninfectious(e.g., toahumancell)Annellovectorvehicleorparticlecomprisinga 

capsid(e.g.,acapsidcomprisinganAnellovirusORF, e.g.,ORFi, polypeptide)encapsulatingagenetic 

elementcomprisingaproteinbindingsequencethatbindstothecapsidandaheterologous(tothe 

Anellovirus)sequenceencodingatherapeuticeffectorthatcanbeusedinthemethodsofadminsteringan 

anellovectordescribedherein.InembodimentstheAnellovectoriscapableofdeliveringthegenetic 

20 elementintoamammaliane.g., humancell.Insomeembodimentsthegeneticelementhaslessthan 

about6%(e.g.,lessthan10%,9.5%,9%,8%,7%,6%,5.5%,5%,4.5%,4%,3.5%,3%,2.5%,2%,1.5%, 

hasnomorethan1.5%,2%,2.5%,3%,3.5%,4%,4.5%,5%,5.5%or6%identitytoawildtype 

Anellovirusgenomesequence.Insomeembodimentsthegeneticelementhasatleastabout2%toat 

25 leastabout5.5%(e.g.,2to5%,3%to5%,4%to5%)identitytoawildtypeAnellovirus.Insome 

embodimentsthegeneticelementhasgreaterthanabout2000,3000,4000,4500,or5000nucleotidesof 

non-viralsequence(e.g., nonAnellovirusgenomesequence).Insomeembodimentsthegeneticelement 

hasgreaterthanabout2000to5000,2500to4500,3000to4500,2500to4500,3500,or4000,4500(e.g., 

betweenabout3000to4500)nucleotidesofnon-viralsequence(e.g.,nonAnellovirusgenomesequence).  

30 Insomeembodimentsthegeneticelementisasingle-strandedcircularDNA.Alternativelyorin 

combinationthegeneticelementhasonetwoor3ofthefollowingproperties:iscircularissingle 

strandeditintegratesintothegenomeofacellatafrequencyoflessthanabout0.001%,0.005%,0.01%, 

0.05%,0.1%,0.5%,1%,1.5%,or2%ofthegeneticelementthatentersthecellitintegratesintothe 

genomeofatargetcellatlessthan1,2,3,4,5,6,7,8,9,10,15,20,25,or30copiespergenomeor 

5 

orless)identitytoawildtypeAnellovirusgenomesequence.Insomeembodimentsthegeneticelement
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integratesatafrequencyoflessthanabout0.0001%,O~OO1%,O~OO5%,0.01%,O~O5%,0.1%,05%,1%, 

1.5%, or2%ofthegeneticelementthatentersthecell(eaga, bycomparingintegrationfrequencyinto 

genomicDNArelativetogeneticelementsequencesfromcelllysates).Insomeembodiments, 

integrationfrequencyisdeterminedbyquantitativegelpurificationassayofgenomicDNAseparated 

5 fromfreevectoreageasdescribedinWangetal.(2004,GeneTherapy11:711-721incorporatedherein 

byreferenceinitsentirety).  

InsomeembodimentsAnellovirusesoranellovectorsadministeredaccordingtothe 

methodsdescribedhereincanbeusedaseffectivedeliveryvehiclesforintroducinganagentsuchasan 

effectordescribedhereintoatargetcell, e.g.,atargetcellinasubjecttobetreatedtherapeuticallyor 

10 prophylactically.  

Insomeembodimentsthecompositionsandmethodsdescribedhereincanbeusedtoproducethe 

geneticelementofananellovectorthatcanbeusedinthemethodsofadministrationdescribedherein 

comprisingaproteinaceousexteriorcomprisingapolypeptide(e.g., asyntheticpolypeptidee.g., an 

ORFimolecule)comprising(e.g.,inseries): 

15 (i)afirstregioncomprisingan arginine-richregione.g.,asequenceofatleastabout40amino 

acidscomprisingatleast60%,70%,or80%basicresidues(e.g.,argininelysineoracombination 

thereof), 

(ii)asecondregioncomprisingajelly-rolldomain, e.g.,asequencecomprisingatleast6beta 

strands, 

20 (iii)athirdregioncomprisinganN22domainsequencedescribedherein 
(iv)afourthregioncomprisinganAnellovirusORFi U 

C-terminaldomain(CTD)sequence 

(v)optionallywhereinthepolypeptidehasanaminoacidsequencehavinglessthan100%,99%, 

98%,95%,90%,85%,80%sequenceidentitytoawildtypeAnellovirusORFiprotein, e.g.,asdescribed 

25 herein.  

Inanaspecttheinventionfeaturesanisolatednucleicacidmolecule(e.g., anucleicacid 

construct)comprisingthesequenceofageneticelementcomprisingapromoterelementoperablylinked 

toasequenceencodinganeffector, e.g.,apayloadandanexteriorproteinbindingsequence.Insome 

embodimentstheexteriorproteinbindingsequenceincludesasequenceatleast75%(atleast80%,85%, 

30 90%,95%,97%,100%)identicaltoa5'UTRsequenceofanAnelloviruse.g.,asdisclosedherein.In 

embodimentsthegeneticelementisasingle-strandedDNAiscircularintegratesatafrequencyofless 

thanabout0.001%,0.005%,0.01%,0.05%,0.1%,0.5%,1%,1.5%,or2%ofthegeneticelementthat 

entersthecellan~orintegratesintothegenomeofatargetcellatlessthan1,2,3,4,5,6,7,8,9,10,15, 

20,25,or30copiespergenomeorintegratesatafrequencyoflessthanabout0.001%,0.005%,0.01%, 

6 

describedhereinand
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0.05%,0.1%,05%, 1%,1.5%,Or2%ofthegeneticelementthatentersthecell.Insomeembodiments 

integrationfrequencyisdeterminedbyquantitativegelpurificationassayofgenomicDNAseparated 

fromfreevectore.g.,asdescribedinWangetal.(2004,GeneTherapy11:711-721incorporatedherein 

byreferenceinitsentirety).InembodimentstheeffectordoesnotoriginatefromTTVandisnotan 

5 SV4O-miR-S1. Inembodimentsthenucleicacidmoleculedoesnotcomprisethepolynucleotide 

sequenceofTTMV-LY2.Inembodimentsthepromoterelementiscapableofdirectingexpressionofthe 
effectorina 

eukaryotic(e.g.,mammaliane.g.,human)cell.  

Insomeembodimentsthenucleicacidmoleculeiscircular.Insomeembodimentsthenucleic 

acidmoleculeislinear.Insomeembodimentsanucleicacidmoleculedescribedhereincomprisesoneor 

10 moremodifiednucleotides(e.g., abasemodificationsugarmodificationorbackbonemodification).  

InsomeembodimentsthenucleicacidmoleculecomprisesasequenceencodinganORFi 

molecule(e.g.,anAnellovirusORFiproteine.g.,asdescribedherein).Insomeembodimentsthe 

nucleicacidmoleculecomprisesasequenceencodinganORF2molecule(e.g.,anAnellovirusORF2 

proteine.g.,asdescribedherein).Insomeembodimentsthenucleicacidmoleculecomprisesasequence 

15 encodinganORF3molecule(e.g.,anAnellovirusORF3protein, e.g.,asdescribedherein).Inanaspect, 

theinventionfeaturesageneticelementcomprisingonetwoortreeof:(i)apromoterelementanda 

sequenceencodinganeffector, e.g.,anexogenousorendogenouseffector;(ii)atleast72contiguous 

nucleotides(e.g.,atleast72,73,74,75,76,77,78,79,80,90,100or150nucleotides)havingatleast 

75%(e.g.,atleast75,76,77,78,79,80,90,91,92,93,94,95,96,97,98,99or100%)sequenceidentity 

20 toawild-typeAnellovirussequenceoratleast100(e.g.,atleast300,500,1000,1500)contiguous 

nucleotideshavingatleast72%(e.g.,atleast72,73,74,75,76,77,78,79,80,90,91,92,93,94,95,96, 

sequence, e.g.,anexteriorproteinbindingsequenceandwhereinthenucleicacidconstructisasingle

strandedDNA'andwhereinthenucleicacidconstructiscircularintegratesatafrequencyoflessthan 

25 about0.001%,0.005%,0.01%,0.05%,0.1%,0.5%,1%,1.5%,or2%ofthegeneticelementthatenters 

thecelland/orintegratesintothegenomeofatargetcellatlessthan1,2,3,4,5,6,7,8,9,10,15,20,25, 

or30copiespergenomeInsomeembodiments, ageneticelementencodinganeffector(e.g.,an 

exogenousorendogenouseffectore.g.,asdescribedherein)iscodonoptimized.Insomeembodiments 

thegeneticelementiscircular.Insomeembodimentsthegeneticelementislinear.Insome 

30 embodimentsageneticelementdescribedhereincomprisesoneormoremodifiednucleotides(e.g.,a 

basemodificationsugarmodificationorbackbonemodification).Insomeembodimentsthe U 

genetic 
elementcomprisesasequenceencodinganORFimolecule(e.g.,anAnellovirusORFiprotein, e.g.,as 

describedherein).InsomeembodimentsthegeneticelementcomprisesasequenceencodinganORF2 

molecule(e.g.,anAnellovirusORF2proteine.g.,asdescribedherein).Insomeembodimentsthe 

7 

97,98,99,or100%)sequenceidentitytoawild-typeAnellovirussequenceand(iii)aproteinbinding
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geneticelementcomprisesasequenceencodinganORF3molecule(e.g.,anAnellovirusORF3protein 

eagaasdescribedherein).  

Inanaspecttheinventionfeaturesahostcellcomprising:(a)oneormorenucleicacidmolecules 

comprisingasequenceencodingoneormoreofanORFimoleculeanORF2moleculeoranORF3 

5 molecule(e.gasequenceencodinganAnellovirusORFipolypeptidedescribedherein),~whereinthe 

nucleicacidmoleculeisaplasmidisaviralnucleicacidorisintegratedintoachromosome'and(b)a 

geneticelementwhereinthegeneticelementcomprises(i)apromoterelementoperablylinkedtoa 

nucleicacidsequence(eaga, aDNAsequence)encodinganeffector(e.g., anexogenouseffectororan 

endogenouseffector)and(ii)aproteinbindingsequencethatbindstheORFimoleculeof(a),whereinthe 

10 geneticelementof(b)doesnotencodeoneormoreofanORFipolypeptide(e.g.,anORFiprotein),an 

ORF2polypeptide(e.g.,anORF2protein),and/oranORF3polypeptide(e.g.,anORF3protein).For 

examplethehostcellcomprises(a)and(b)eitherincis(bothpartofthesamenucleicacidmolecule)or 

intrans(eachpartofadifferentnucleicacidmolecule).Inembodimentstheoneormorenucleicacidof 

(a)maybecircular, single-strandedDNA;inotherembodimentstheoneormorenucleicacidof(a)may 

15 belinearDNA.Inembodimentsthegeneticelementof(b)isacircular, single-strandedDNA.Insome 

embodimentsthehostcellisamanufacturingcelllinee.g.,asdescribedherein.Insomeembodiments 

thehostcellisadherentorinsuspensionorboth.Insomeembodimentsthehostcellorhelpercellis 

growninamicrocarrier.InsomeembodimentsthehostcellorhelpercelliscompatiblewitcGMP 

manufacturingpractices.Insomeembodimentsthehostcellorhelpercellisgrowninamediumsuitable 

20 forpromotingcellgrowth.Incertainembodimentsoncethehostcellorhelpercellhasgrown 

sufficiently(e.g., toanappropriatecelldensity),themediummaybeexchangedwithamediumsuitable 

Inanaspecttheinventionfeaturesapharmaceuticalcompositioncomprisingananellovector 

(e.g., asyntheticanellovector),e.g.,ananellovectorthatcanbeadministeredbythemethodsdescribed 

25 herein.Inembodimentsthepharmaceuticalcompositionfurthercomprisesapharmaceutically 

acceptablecarrierorexcipient.Inembodimentsthepharmaceuticalcompositioncomprisesaunitdose 

comprisingabout1O5~1O14(e.g.,about1O6~1O13,1O7~1O12,1O8~1O11,or1O9~1O1o)genomeequivalentsofthe 

anellovectorperkilogramofatargetsubject.Insomeembodimentsthepharmaceuticalcomposition 

comprisingthepreparationwillbestableoveranacceptableperiodoftimeandtemperatureand/orbe 

30 compatiblewiththedesiredrouteofadministrationand/oranydevicesthisrouteofadministrationwill 

requ~ee.g.,needlesorsyringes.Insomeembodimentsthepharmaceuticalcompositionisformulated 

foradministrationasasingledoseormultipledoses.Insomeembodimentsthepharmaceutical 

compositionisformulatedatthesiteofadministratione.g.,byahealthcareprofessional.Insome 

8 

forproductionofanellovectorsbythehostcellorhelpercell.
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embodimentsthepharmaceuticalcompositioncomprisesadesiredconcentrationofanellovector 

genomesorgenomicequivalents(eagaasdefinedbynumberofgenomespervolume).  

Inanaspecttheinventionfeaturesamethodoftreatingadiseaseordisorderinasubjectthe 

methodcomprisingadministeringtothesubjectananellovector, e.g.,asyntheticanellovectoreag.,as 

5 describedherein.  

Inanaspecttheinventionfeaturesamethodofdeliveringaneffectororpayload(e.g.,an 

endogenousorexogenouseffector)toacelltissueorsubjectthemethodcomprisingadministeringtothe 

subjectananellovectore.g.,asyntheticanellovector, e.g., asdescribedhereinwhereintheanellovector 

comprisesanucleicacidsequenceencodingtheeffector.Inembodimentsthepayloadisanucleicacid.  

10 Inembodimentsthepayloadisapolypeptide.  

Inanaspecttheinventionfeaturesamethodofdeliveringananellovectortoacellcomprising 

contactingtheanellovector, e.g.,asyntheticanellovectore.g.,asdescribedhereinwithacelle.g.,a 

eukaryoticcelle.g.,amammaliancelle.g.,invivoorexvivo.  

Inanaspecttheinventionfeaturesamethodofmakingananellovector, e.g.,asynthetic 

15 anellovectorthatcanbeusedinamethodofadministeringananellovectordescribed U Themethod 

includes: 

(a)providingahostcellcomprising: 

(i)afirstnucleicacidmoleculecomprisingthenucleicacidsequenceofageneticelement 

ofananellovectore.g.,asdescribedherein'and 

20 (ii)asecondnucleicacidmoleculeencodinganAnellovirusORFipolypeptideoroneor 

moreofanaminoacidsequencechosenfromORFiORF2,ORF2/2,0RF213,ORF1/1or 

70%,75%,80%,85%,90%,95%,96%,97%,98%,99%,or100%)sequenceidentitythereto' 

and 

25 (b)incubatingthehostcellunderconditionssuitableforreplication(e.g.,rollingcircle 

replication)ofthenucleicacidsequenceofthegeneticelementtherebyproducingageneticelement;and 

optionally(c)incubatingthehostcellunderconditionssuitableforenclosureofthegenetic 

elementinaproteinaceousexterior(e.g.,comprisingapolypeptideencodedbythesecondnucleicacid 

molecule).  

30 Inanotheraspecttheinventionfeaturesamethodofmanufacturingananellovectorcomposition 

e.g.,ananellovectorcompositionthatcanbeusedinthemethodsofadministrationdescribedhereinthe 

compositioncomprisingoneormoreof(e.g.,allof)(a),(b),and(c): 

a)providingahostcellcomprisinge.g., expressingoneormorecomponents(e.g.,allofthe 

components)ofananellovectore.g., asyntheticanellovector, e.g.,asdescribedherein' 

9 

ORF1/2,e.g.,asdescribedhereinoranaminoacidsequencehavingatleast70%(e.g.,atleast
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b)culturingthehostcellunderconditions U forproducingapreparationofanellovectors 

fromthehostcellwhereintheanellovectorsofthepreparationcompriseaproteinaceousexterior(e.g., 

comprisinganAnellovectorORFipolypeptide)encapsulatingthegeneticelement(eaga, described 
U 

herein),therebymakingapreparationofanellovectors'and 

5 optionallyc)formulatingthepreparationofanellovectorse asapharmaceuticalcomposition 

suitableforadministrationtoasubject.  

Forexamplethehostcellprovidedinthismethodofmanufacturingcomprises(a)anucleicacid 

comprisingasequenceencodinganAnellovirusORFipolypeptidedescribedhereinwhereinthenucleic 

acidisaplasmidisaviralnucleicacidorgenomeorisintegratedintoahelpercellchromosomeU and(b) 

10 anucleicacidconstructcapableofproducingageneticelement(e.g.,comprisingageneticelement 

sequenceand/orgeneticelementregioneag., asdescribedherein),e.g.,whereinthegeneticelement 

comprises(i)apromoterelementoperablylinkedtoanucleicacidsequence(e.g.,aDNAsequence) 

encodinganeffector(e.g., anexogenouseffectororanendogenouseffector)and(i)aproteinbinding 

sequence(e.gpackagingsequence)thatbindsthepolypeptideof(a),whereinthehostcellcomprises(a) 

15 and(b)eitherincisorintrans.Inembodimentsthegeneticelementof(b)iscircularsingle-stranded 
DNA.Insomeembodimentsthehostcellisa U 

manufacturingcellline.  

Insomeembodimentsthecomponentsoftheanellovectorareintroducedintothehostcellatthe 

timeofproduction(e.g.,bytransienttransfection).Insomeembodimentsthehostcellstablyexpresses 

thecomponentsoftheanellovector(eagawhereinoneormorenucleicacidsencodingthecomponentsof 

20 theanellovectorareintroducedintothehostcelloraprogenitorthereofeaga, bystabletransfection).  

Inanaspecttheinventionfeaturesamethodofmanufacturingananellovectorcomposition 

describedherein'andb)formulatingtheanellovectorsorpreparationthereof, eage, asapharmaceutical 

compositionsuitableforadministrationtoasubject.  

25 Inanaspecttheinventionfeaturesamethodofmakingahostcelle.g.,afirsthostcellora 
U 

producercell(eag.,asshowninFigure12ofPCT1US19165995),e.g.,apopulationoffirsthostcells, 

comprisingananellovectorthemethodcomprisingintroducinganucleicacidconstructcapableof 

producingageneticelemente.g., asdescribedhereintoahostcellandculturingthehostcellunder 

conditionssuitableforproductionoftheanellovector.Inembodimentsthemethodfurthercomprises 

30 introducingahelpere.g.,ahelpervirustothehostcell.Inembodimentstheintroducingcomprises 

transfection(eag.,chemicaltransfection)orelectroporationofthehostcellwiththeanellovector.  

Inanaspecttheinventionfeaturesamethodofmakingananellovectorcomprising U 

hostcelle~afirsthostcellorproducercell(egg.,asshowninFigure12ofPCTIUS19/65995), 

comprisingananellovector, e.g.,asdescribedhereinandpurifyingtheanellovectorfromthehostcell.In 

10 

comprising:a)providingapluralityofanellovectorsdescribedhereinorapreparationofanellovectors
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someembodimentsthemethodfurthercomprisespriortotheprovidingstepcontactingthehostcell 

withanucleicacidconstructorananellovectore.g., asdescribedhereinandincubatingthehostcell 

underconditionssuitableforproductionoftheanellovector.Inembodimentsthehostcellisthefirsthost 

cellorproducercelldescribedintheabovemethodofmakingahostcell.Inembodimentspurifyingthe 

5 anellovectorfromthehostcellcompriseslysingthehostcell.  

Insomeembodimentsthemethodfurthercomprisesasecondstepofcontactingtheanellovector 

producedbythefirsthostcellorproducercellwithasecondhostcelle.g.,apermissivecell(e.g.,as 

showninFigure12ofPCT/US19/65995),e.g.,apopulationofsecondhostcells.Insomeembodiments 

themethodfurthercomprisesincubatingthesecondhostcellinderconditionssuitableforproductionof 

10 theanellovector.Insomeembodimentsthemethodfurthercomprisespurifyingananellovectorfromthe 

secondhostcelle.g.,therebyproducingananellovectorseedpopulation.Inembodimentsatleastabout 

2-100-foldmoreoftheanellovectorisproducedfromthepopulationofsecondhostcellsthanfromthe 

populationoffirsthostcells.Inembodimentspurifyingtheanellovectorfromthesecondhostcell 

compriseslysingthesecondhostcell.Insomeembodimentsthemethodfurthercomprisesasecondstep 
U 

15 ofcontactingtheanellovectorproducedbythesecondhostcellwithathirdhostcelle 

cells(e.g.,asshowninFigure12ofPCT1US19165995),e.g.,apopulationofthirdhostcells.Insome 

embodimentsthemethodfurthercomprisesincubatingthethirdhostcellinderconditionssuitablefor 

productionoftheanellovector.Insomeembodimentsthemethodfurthercomprisespurifyinga 

anellovectorfromthethirdhostcelle.g.,therebyproducingananellovectorstockpopulation.In 

20 embodimentspurifyingtheanellovectorfromthethirdhostcellcompriseslysingthethirdhostcell.In 

embodimentsatleastabout2-100-foldmoreoftheanellovectorisproducedfromthepopulationofthird 

Insomeembodimentsthehostcellisgrowninamediumsuitableforpromotingcellgrowth.In 

certainembodimentsoncethehostcellhasgrownsufficiently(e.g.,toanappropriatecelldensity),the 

25 mediummaybeexchangedwithamediumsuitableforproductionofanellovectorsbythehostcell.In 

someembodimentsanellovectorsproducedbyahostcellseparatedfromthehostcell(e.g.,bylysingthe 

hostcell)priortocontactwithasecondhostcell.Insomeembodimentsanellovectorsproducedbya 

hostcellarecontactedwithasecondhostcellwithoutaninterveningpurificationstep.  

Inanaspecttheinventionfeaturesamethodofmakingapharmaceuticalanellovector 
U 

30 preparation .g.,apreparationtobeusedinthemethodsofadministrationdescribedherein.Themethod 

comprises(a)makingananellovectorpreparationasdescribedherein,(b)evaluatingthepreparation(e.g., 

apharmaceuticalanellovectorpreparationanellovectorseedpopulationortheanellovectorstock 

population)foroneormorepharmaceuticalqualitycontrolparameterse.g.,identitypuritytiterpotency 

(e.g., ingenomicequivalentsperanellovectorparticle),and/orthenucleicacidsequencee.g.,fromthe 

11 

hostcellsthanfromthepopulationofsecondhostcells.
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geneticelementcomprisedbytheanellovectorand(c)formulatingthepreparationforpharmaceuticaluse 

oftheevaluationmeetsapredeterminedcriterione.gmeetsapharmaceuticalspecification.Insome 

embodimentsevaluatingidentitycomprisesevaluating(e.g.,confirming)thesequenceofthegenetic 

elementoftheanellovectore.g.,thesequenceencodingtheeffector.Insomeembodimentsevaluating 

5 puritycomprisesevaluatingtheamountofanimpurityegg.,mycoplasmaendotoxinhostcellnucleic 

acids(e.g.,hostcellDNAand/orhostcellRNA),animal-derivedprocessU (eagaserumalbumin 

ortrypsin),replication-competentagents(RCA),eaga, replication-competentvirusorunwanted 

anellovectors(e.g.,ananellovectorothertanthedesiredanellovectore.g.,asyntheticanellovectoras 

describedherein),freeviralcapsidproteinadventitiousagentsandaggregates.Insomeembodiments, 

10 evalatingtitercomprisesevaluatingtheratiooffunctionalversusnon-functional(e.g~, infectiousvsnon

infectious)anellovectorsinthepreparation(eag., asevaluatedbyHPLC).Insomeembodiments, 

evaluatingpotencycomprisesevaluatingthelevelofanellovectorfunction(e.g.,expressionand/or 

functionofaneffectorencodedthereinorgenomicequivalents)detectableinthepreparation.  
Inembodimentstheformulatedpreparationis U 

substantiallyfreeofpathogenshostcell 

15 contaminantsorimpurities;hasapredeterminedlevelof U particlesorapredeterminedratio 

ofparticles:infectiousunits(egg.,<300:1,cc200:1,<100:1,or<50:1).Insomeembodimentsmultiple 

anellovectorscanbeproducedinasinglebatch.Inembodimentsthelevelsoftheanellovectorsproduced 

inthebatchcanbeevaluated(eagaindividuallyortogether).  

Inanaspecttheinventionfeaturesahostcellcomprising: 

20 (i)afirstnucleicacidmoleculecomprisinganucleicacidconstructasdescribedhereinand 

(ii)optionallyasecondnucleicacidmoleculeencodingoneormoreofanaminoacidsequence 

acidsequencehavingatleastabout70%(eagaatleastabout70,80,90,95,96,97,98,99,or100%) 

sequenceidentitythereto.  
25 Inanaspecttheinventionfeaturesa U 

reactionmixturecomprisingananellovectordescribed 

hereinandahelpervirustatcanbeusedinthemethodsofadmintrationdescribedhereinwhereinthe 

helperviruscomprisesapolynucleotideencodinganexteriorprotein,(e.g., anexteriorproteincapableof 

bindingtotheexteriorproteinbindingsequenceandoptionallyalipidenvelope),apolynucleotide 

encodingareplicationprotein(eaga, apolymerase),oranycombinationthereof 

30 Insomeembodimentsananellovector(eag.,asyntheticanellovector)isisolatedeaga, isolated 

fromahostcelland/orisolatedfromotherconstituentsU 
inasolution(eag., asupernatant).Insome 

embodimentsananellovector(e.g.,asyntheticanellovector)ispurified, e.g.,fromasolution(e.g.,a 

supernatant).Insomeembodimentsananellovectorisenrichedinasolutionrelativetoother 

constituentsinthesolution.  

12 

chosenfromORFi, ORF2,0RF212,ORF2/3,ORF1I1, orORF1/2,e~asdescribedhereinoranamino
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Insomeembodimentsofanyoftheaforesaidanellovectorscompositionsormethodsproviding 

ananellovectorcomprisesseparating(eag., harvesting)ananellovectorfromacompositioncomprisingan 
U 

anellovector-producingcelleaga, asdescribedherein.Inotherembodimentsprovidingananellovector 

comprisesobtainingananellovectororapreparationthereofe.g., fromathirdparty.  

5 Inembodimentsthegeneticelementisnotcapableofself-replicationand/orself-amplification.  

Inembodimentsthegeneticelementiscapableofreplicatingand/orbeingamplifiedintranse.g.,inthe 

presenceofahelpere.g.,ahelpervirus.  

Additionalfeaturesofanyoftheaforesaidanellovectorscompositionsormethodsincludeoneor 

10 moreofthefollowingenumeratedembodiments.  

Thoseskilledintheartwillrecognizeorbeabletoascertainusingnomorethanroutine 
U 

experimentationmanyequivalentstothespecificembodimentsoftheinventiondescribedherein.Such 

equivalentsareintendedtobeencompassedbythefollowingenumeratedembodiments.  

15 EnumeratedEmbodiments 

1. AviralparticlecomprisingacircularDNAcomprising(i)anAAVoriginofreplication,(ii)a 

promoteroperablylinkedtoasequenceencodingatherapeuticRNAorpolypeptideand(iii)asequence 

thatbindsanAnellovirusORFimoleculethecircularDNAbeingencapsidatedbyacapsidcomprising 

anAnellovirusORFimolecule.  

20 

2. AviralparticlecomprisingacircularDNAcomprising(i)anAAVoriginofreplicationand(ii)a 

DNAisencapsidatedbyacapsidcomprisinganAnellovirusORFimolecule.  

25 3. Avectorcomprising: 

a)aproteinaceousexteriorcomprisinganAnellovirusORFimolecule;and 

b)ageneticelementcomprisinganon-AnellovirusoriginofreplicationS 

optionallywhereinthegeneticelementfurthercomprises:(i)anucleicacidsequenceencodingan 

exogenouseffector, and/or(ii)apromoterelementoperativelylinkedtothenucleicacidsequence 

30 encodingtheexogenouseffector.  

4. Thevectorofembodiment3,whereinthenon-Anellovirusoriginofreplicationisderivedfroma 

DNAviruse.g.,asingle-strandedDNA(ssDNA)viruse.g.,alinearssDNAvirus.  

13 

promoteroperablylinkedtoasequenceencodingatherapeuticRNAorpolypeptidewhereinthecircular
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5. Thevectorofembodiment3or4,whereinthenon-Anellovirusoriginofreplicationisderived 

fromaMonodnaviruseageaShotokuvirus(e.g.,aCressdnaviricota[e.g.,aredondoviruscircovirus 

IIe.g.,aporcinecircoviruse.g.,PCV-1orPCV-2;orbeak-and-featherdiseasevirus}, geminivirus{e.g., 

5 tomatogoldenmosaicvirus},ornanovirus{e.g.,BBTVMDV1,SCSVForFBNYV}]),oraParvovirus 
U 

(e.g., adependoparavirus, e.g.,abocavirusoranAAV).  

6. Thevectorofembodiment5,whereinthenon-Anellovirusoriginofreplicationisderivedfroma 

oovirus Cossaviricota, e.g.,Quintoviricetese.g.,Piccoviralese.g., 

10 Parvoviridaee.g.,Parvovirinaee.g.,Dependoparvoviruse.g.,anAdeno-associatedvirus(AAV).  

'1. Thevectorofembodiment5,whereinthenon-AnellovirusoriginofreplicationisanAAV(e.g., 

AAV1, AAV2orAAV5)originofreplication.  

15 8. Thevectorofembodiment5, whereinthenon-Anellovirusoriginofreplicationisderivedfroma 

virusthatreplicatesbyrollingcirclereplication.  

9. Thevectorofembodiment5,whereinthenon-Anellovirusoriginofreplicationisderivedfroma 

virusthatreplicatesbyrollinghairpinreplication.  

20 

10. Thevectorofembodiment5,whereinthenon-Anellovirusoriginofreplicationisderivedfroma 

11. Thevectorofanyoftheprecedingembodimentswhereinthenon-Anellovirus U 

originof 

25 replicationcomprisesanAAVRep-bindingmotif(RBM),orasequencehavingatleast75%,80%,85%, 

90%,95%,96%,97%,98%,or99%sequenceidentitythereto.  

12. Thevectorofanyoftheprecedingembodimentswhereinthenon-Anellovirus U 

originof 

replicationcomprisesanAAVterminalresolutionsite(TRS), orasequencehavingatleast75%, 80%, 

30 85%,90%,95%,96%,97%,98%,or99%sequenceidentitythereto.  

13. Thevectorofanyoftheprecedingembodimentswhereinthenon-Anellovirus U 

replicationcomprisesaninvertedterminalrepeat(JTR).  

14 

virusthatinfectsananimal(e.g.,amammale.g.,ahuman),plantfungior U
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14. Thevectorofanyoftheprecedingembodimentswhereinthenon-anellovirusoriginof 
U 

replicationdoesnotcompriseanAnellovirusoriginofreplicationoranucleicacidsequencehavingat 

least75%,80%,85%,90%,95%,96%,97%,98%,or99%sequenceidentitytheretoa 

15~ Thevectorofanyoftheprecedingembodimentswhereinthenon-Anellovirus U 

replicationdoesnotsubstantiallyreplicate(eagaisincapableofreplicating)byrollingcirclereplication.  

16a Thevectorofanyoftheprecedingembodimentswhereinthenon-Anellovirus U 

orignof 

replicationdoesnotcompriseacontiguoussequenceofatleast10,20,30,40,50,60,70,80,90,100, 

10 110,120,130,140,150,160,170,180,190,or200nucleotidesfromanAnellovirusgenome(e.g.,as 

describedherein).  

17. Ageneticelementcomprising: 

aproteinbindingsequencethatspecificallybindsanAnellovirusORFimolecule(e.g.,a5' 

15 UTR):and 

anAAVoriginofreplication, e.g.,comprisedinafirstAAVinvertedterminalrepeat(FUR): 

optionallyanucleicacidsequenceencodinganexogenouseffector(e.g.,atherapeuticexogenous 

effector);and 

optionallyapromoterelementoperativelylinkedtothenucleicacidsequenceencodingthe 

20 exogenouseffector.  

aproteinbindingsequencethatspecificallybindsanAnellovirusORFimolecule(e.g.,a5' 

UTR);and 

25 anAAVoriginofreplicatione comprisedinafirstAAVinvertedterminalrepeat(FUR); 

optionallyanucleicacidsequenceencodinganexogenouseffector(e.g.,atherapeuticexogenous 

effector):and 

optionallyapromoterelementoperativelylinkedtothenucleicacidsequenceencodingthe 

exogenouseffector.  

30 

19. Asystemcomprising: 

a)afirstnucleicacidwhereinthefirstnucleicacidisageneticelementorageneticelement 

constructthefirstnucleicacidcomprising: 

15 

18. Ageneticelementconstructcomprising:
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anAAVoriginofreplication, eagecomprisedinafirstAAVinvertedterminalrepeat 

(ITR); 

optionallyanucleicacidsequenceencodinganexogenouseffector(e.g.,atherapeutic 

exogenouseffector);and 

5 optionallyapromoterelementoperativelylinkedtothenucleicacidsequenceencoding 

theexogenouseffector 

b)asecondnucleicacidencodinganAnellovirusORFimolecule.  

20. Thesystemofembodiment19,whereinthefirstnucleicacidfurthercomprisesaproteinbinding 

10 sequencethatspecificallybindsanAnellovirusORFimolecule(e.g~, a5' UTRorGC-richregionofan 

Anellovirus).  

21~ Thesystemofembodiment19or20,whichfurthercomprisesanucleicacidsequenceencoding 

anAnellovirusORF2molecule.  

15 

22. Thesystemofembodiment21, whereinthenucleicacidsequenceencodingtheAnellovirus 

ORF2moleculeissituatedonathirdnucleicacid.  

23. Thesystemofanyofembodiments19-22,whichfurthercomprisesanucleicacidsequence 

20 encodinganAAVRep2molecule(e.g.,anAAVRep2polypeptide, e.g.,AAVRep2protein).  

moleculeissituatedonafourthnucleicacid.  

25 25. Thesystemofanyofembodiments19-24,whichfurthercomprisesoneormorenucleicacid 

sequenceencodingoneormoreof(e.g.,allof)anAdenovirusE2AmoleculeanAdenovirusE4 

moleculeandanAdenovirusVARNAmolecule.  

26. Thesystemofembodiment25,whereinthenucleicacidsequenceencodingtheAdenovirusE2A 

30 moleculetheAdenovirusE4moleculeandtheAdenovirusVARNAmoleculeissituatedonafifth 

nucleicacid.  

27. Thesystemofanyofembodiments19-26,whereinoneormoreof(e.g.,allof)thefirstsecond 

thirdfourthandfifthnucleicacidsareplasmids.  

16 

24. Thesystemofembodiment23,whereinthenucleicacidsequenceencodingtheAAVREP2
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28. Thesystemofanyofembodiments19-27,whereinthenucleicacidsareadmixedorinseparate 

volumes.  

5 29~ Thesystemofanyofembodiments19-28,whereinthenucleicacidsareinacellegg.,ahuman 

celle.g.,a293celloraMOLT4cell.  

30. ADNase-protectedproteinaceouscomplexcomprising: 

a)aproteinaceousexteriorcomprisinganAnellovirusORFimolecule;and 

10 b)ageneticelementcomprisinganAAVoriginofreplicatione.g.comprisedinafirstAAV 

invertedterminalrepeat(JTR)a 

optionallywhereinthegeneticelementfurthercomprises:(i)anucleicacidsequenceencodingan 

exogenouseffector, and/or(ii)apromoterelementoperativelylinkedtothenucleicacidsequence 

encodingtheexogenouseffector.  

15 

31~ TheDNase-protectedproteinaceouscomplexofembodiment30,wherein: 

thegeneticelementissubstantiallyfreeofAnellovirussequence 

thegeneticelementdoesnotcomprisemorethan100nucleotidesofmoretan50%identityto 

any100nucleotidesequenceofawild-typeAnellovirusgenomeor 

20 thegeneticelementdoesnotcompriseanAnellovirus5UTR.  

a)aproteinaceousexteriorcomprisinganAnellovirusORFimolecule;and 

b)ageneticelement; 

25 U 

thegeneticelementissubstantiallyfreeofAnellovirussequence 

thegeneticelementdoesnotcomprisemorethan10,20,30,40,50,60,70,80,90or100 

consecutivenucleotidesofmorethan50%,60%,70%,75%,80%,85%,90%,95%,96%,97%, 

98%,99%,or100%identitytoanysequenceofthesamelengthofawild-typeAnellovirus 

30 genomeand/or 

thegeneticelementdoesnotcompriseanAnellovirus5' UTR; 

optionallywhereinthegeneticelementfurthercomprises:(i)anucleicacidsequenceencodingan 

exogenouseffector, and/or(ii)apromoterelementoperativelylinkedtothenucleicacidsequence 

encodingtheexogenouseffector.  

1'1 

32~ ADNase-protectedproteinaceouscomplexcomprising:
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33. TheDNase-protectedproteinaceouscomplexofembodiment32,whereinthegeneticelement 

furthercomprises(iii)afirstJTR, eageafirstAAVJTR.  

5 34e Amixturecomprising: 

anAnellovirusORFimoleculeand 

anucleicacidcomprisinganAAVoriginofreplication, e.g.,comprisedinafirstAAVinverted 

terminalrepeat(JTR).  

10 35~ Amixturecomprising: 

anAnellovirusORFimoleculeand 

anucleicacid(e.g.,ageneticelement); 

wherein: 

thenucleicacidissubstantiallyfreeofAnellovirussequence 

15 thenucleicaciddoesnotcomprisemorethan100nucleotidesofmorethan50%identity 

toany100nucleotidesequenceofawild-typeAnellovirusgenomeor 

thenucleicaciddoesnotcompriseanAnellovirus5'UTR' 

36. Themixtureofembodiment34or35,whereintheAnellovirusORFimoleculeisboundtothe 

20 nucleicacidcomprisingthefirstAAVITR.  

originofreplicationisageneticelement, e.g., ageneticelementaccordingtoanyofthepreceding 

embodiments 

25 

38. Acomplexcomprising: 

geneticelementaccordingtoanyoftheprecedingembodimentsand 

acapsidprotein(e.g.,anORFimolecule)boundtothegeneticelement.  

30 39. Themixtureorcomplexofanyofembodiments34-38,whichisinacell-freesystemora 

substantiallycell-freecomposition.  

40. Thecomplexofembodiment38or39,whereinthecomplexisinacelle ahostcell, e*11*g*~.,a 

helpercell.  

18 

37e Themixtureofanyofembodiments34-36whereinthenucleicacidcomprisingthefirstAAV
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41. Acellcomprisingthegeneticelementorgeneticelementconstructofanyofthepreceding 

embodimentsa 

5 42a Thecellofembodiment41whichisahumancelleagea293cellanExpi293cellanExpi293F 

celloraMOLT-4cell.  

43a Amethodofdeliveringanexogenouseffectortoatargetcell(eagaavertebratecelleagaa 

mammaliancelleagaahumancell),themethodcomprisingintroducingintothecellavectorofanyof 

10 theprecedingembodiments.  

44a Amethodofmodulatingabiologicalactivityinasubjectinneedthereofthemethodcomprising 

introducingintothesubjectavectorofanyoftheprecedingembodiments.  

15 45a Amethodoftreatingorpreventingadiseaseordisorderinasubjectinneedthereofthemethod 

comprisingintroducingintothesubjectavectorofanyoftheprecedingembodimentsa 

46a Amethodofvaccinatingasubjectinneedthereofthemethodcomprisingintroducingintothe 

subjectavectorofanyoftheprecedingembodimentswhereintheexogenouseffectorcomprisesan 

20 antigenfromaninfectiousagent(eagaavirusorbacteria).  

anExpi293cellanExpi293FcelloraMOLT-4cell.  

25 48a Themethodofanyofembodiments43-46whereinthetargetcellisacellfromananimal(eaga, 

anagriculturalanimaleaga, acowsheeppiggoathorse, bisonorcamel).  

49a Themethodofembodiment48,whereintheanimalisanaviananimal(eagaaturkeychicken 

quailemuorostrich).  

30 

SOa Themethodofanyofembodiments43-49whereinthetargetcellisinvivoorinvitroa 

51a Themethodofanyofembodiments43-50whereinthevectoriscontactedtoacellinvitrocx 

vivoorinVIVOa 

19 

47a Themethodofanyofembodiments4346whereinthetargetcellisahumancell, eaga, a293cell
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52. Thevectorofanyoftheprecedingembodimentswhereinthegeneticelementissubstantially 

protectedfromdigestionwithDNAseI.  

5 53e Thevectorofanyoftheprecedingembodimentswhereiniftheexogenouseffectorisreplaced 

withmKatethevectorcandelivermKatetoapluralityoftargetcells(eagaMOLT4cells)invitro 

resultinginatleastabout10%,20%,30%,40%,50%, or60%ofcellscontactedwiththevectorhavinga 

fluorescenceaboveabackgroundlevelswhereinthebackgroundlevelisthelevelexcludingallbutthe 

mostfluorescent1%,2%,3%,4%,5%,6%,7%,8%,9%,or10%ofcellscontactedwithanotherwise 

10 similarvectorlackingORFi, e.g~,inaflowcytometryassayofExample5.  

54. Thevectorofanyoftheprecedingembodimentswhereiniftheexogenouseffectorisreplaced 

withnanoLuciferasethevectorcandelivernanoLuciferasetoapluralityoftargetcells(e.g., Verocellsor 

MCFIcells)invitroresultinginapopulationofcellscontactedwiththevectorthatshowsluminescence 

15 ofatleastabout2,3,4,5,6,7,8,9,10,or15timesabackgroundlevelwhereinthebackgroundlevelis 

theluminescenceofotherwisesimilarcellsnotcontactedwiththevectore.g.,ina U assayof 

Example4or8.  

55. Thevectorofanyoftheprecedingembodimentswhichsedimentsatadensityofabout1.2-1.4 

20 ginAonaCsClgradiente.g.,accordingtoExample5.  

(a)providingahostcellcomprisingageneticelementofanyoftheprecedingembodimentsand 
(b)incubatingthehostcellunderconditionssuitableforenclosureofthegeneticelementina 

25 proteinaceousexterior(e.g.,aproteinaceousexteriorcomprisinganAnellovirusORFimolecule), 

therebymakingthevector.  

57. Amethodofmakingavectorcomprising: 

(a)providingahostcellcomprisingasystemofanyoftheprecedingembodimentsand 

30 (b)incubatingthehostcellunderconditionssuitableforenclosureofthegeneticelementina 

proteinaceousexterior(e.g.,aproteinaceousexteriorcomprisinganAnellovirusORFimolecule), 

therebymakingthevector.  

58. Themethodofembodiment56or57,whichcompriseslysisofthehostcell.  

20 

56. Amethodofmakingavectorcomprising:
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59. Themethodofanyofembodiments56-58whichcomprisesobtainingthevectorfrom 

supernatantofthehostcell.  

5 60. Themethodofanyofembodiments56-59whereinthehostcellfurthercomprisesoneormore 

additionalnucleicacidsencodingoneormoreof(e.g.,allof)anAnellovirusORF2moleculeanAAV 

REP2moleculeanAdenovirusE2AmoleculeanAdenovirusE4moleculeandanAdenovirusVARNA 

molecule.  

10 61. Amethodofmakingatherapeuticcompositioncomprising: 

(a)providingoneorapluralityofhostcellscomprisingexogenousDNAcomprising: 
(i)anAAVoriginofreplication 

(ii)apromoteroperablylinkedtoasequenceencodingatherapeuticeffector(e.g., a 

therapeuticRNAorpolypeptide), 

15 (iii)optionallyasequenceencodinganAnellovirusORFimolecule, 

(iv)optionallyasequenceencodinganAnellovirusORF2molecule, 
(v)optionallyasequenceencodingaRepprotein(e.g.,anAAVRepprotein, e.g.,an 

AAVRep2protein),and 

(vi)optionallyasequenceencodingoneorapluralityofhelperproteinse.g.,an 

20 Adenovirushelperprotein, e.g.,anE2AmoleculeanAdenovirusE4moleculeand/oran 

AdenovirusVARNAmoleculeg 

(b)culturingtheoneorpluralityofhostcellsunderconditionssuitableforformationofvectors 
(e.g., anellovectorse .g.,viralparticles)comprisingaproteinaceousexterior(e.g.,capsid)comprisinga 

sufficientnumberoftheORFimoleculestoenclose(e.g.,encapsidate)ageneticelementcomprisingthe 

25 promoteroperablylinkedtothesequenceencodingthetherapeutic , optionallywhereinthe 

geneticelementiscircularorlinear' 

(c)enrichinge.g., purifyingthevectorsproducedinstep(b)fromthecellculture 

therebymakingatherapeuticcomposition.  

30 62. Themethodofembodiment61, furthercomprising: 

(d)evaluatingthepurifiedviralparticlesforoneormoreimpurityselectedfrom: 

endotoxinmycoplasmahostcellnucleicacids(e.g.,hostcellDNAand/orhostcellRNA), 

animal-derivedprocessimpurities(e.g., serum U ortrypsin),replication-competent 
U 

particlesfreeviralcapsidproteinadventitiousagentsandaggregates 

21 

U U
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(e)optionallyreducingorremovingtheoneormoreimpurityfromtheviralparticlesif 

detectedinstep(d);and 

(f)optionallyformulatingthepurifiedviralparticlesforadministrationtoahuman 

therebymakingatherapeuticcomposition.  

5 

63. Themethodofembodiment61or62,whereintheexogenousDNAof(a)(i)-(vi)isprovidedin 

onehostcell.  

64. Themethodofanyoneofembodiments61-63,whereintheexogenousDNAof(a)(i)-(vi)is 

10 providedinapluralityofhostcells.  

65. Themethodofanyoneofembodiments61-64,whereintheexogenousDNAof(a)(i)and(ii)is 

providedinonehostcellandtheexogenousDNAof(a)(iii)-(vi)isprovidedinasecondhostcell.  

15 66. Themethodofanyoneofembodiments61-65,whereintheexogenousDNAof(a)(i)-(ii)isnot 

partofahostcellchromosome.  

67. Themethodofanyoneofembodiments61-66,whereintheexogenousDNAof(a)(i)-(ii)ispart 

ofthesamenucleicacide.g.,acircularDNAoralinearDNA.  

20 

68. Themethodofanyoneofembodiments61-67,whereintheexogenousDNAof(a)(i)-(ii)isa 

69. Themethodofanyoneofembodiments61-68,whereinoneormoreoftheexogenousDNAof 

25 (a)(iii)isintegratedintoahostcellchromosome.  

plo. Themethodofanyoneofembodiments61-69,whereinoneormoreoftheexogenousDNAof 

anyof(a)(iv)-(vi),ifpresentisintegratedintoahostcellchromosome.  

30 71. Themethodofanyoneofembodiments61-70,whereinoneormoreoftheexogenousDNAof 

(a)(iii)ispartofaplasmid.  

72. Themethodofanyoneofembodiments61-71, whereinoneormoreoftheexogenousDNAof 

anyof(a)(iv)-(vi),ifpresentispartofaplasmid.  

22 

geneticelementaccordingtoanyoftheprecedingembodiments.
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73. Themethodofanyoneofembodiments61-72,whereinthehostcellisamammaliancell(eagaa 

humancelleage, a11EK293cell).  

5 74e Themethodofanyoneofembodiments61-73, whereinthehostcellisanimmortalizedcell.  

75. Amethodofmakingatherapeuticcompositioncomprising: 

(a)providingasolutioncomprising: 

(i)ageneticelementcomprisinganAAVoriginofreplicationandapromoteroperably 

10 linkedtoasequenceencodingatherapeuticeffector(egg.atherapeutoicRNAorpolypeptide), 

and 

(ii)apluralityofORFimolecules(eag.,apluralityofcopiesofthesameORFi 

molecule); 
U 

(b)incubatingthesolutionunderconditionssuitableforformationofvectors(eaga, anellovectors 
15 eagaviralparticles)comprisingaproteinaceousexterior(e.g., capsid) U 

comprisingasufficientnumberof 

theORFimoleculestoenclose(e.g~, encapsidate)thegeneticelement'and 

(c)optionallyenrichingeaga, purifyingthevectorsproducedinstep(b)fromthesolution 

therebymakingatherapeuticcomposition.  

20 '16. Themethodofembodiment75,whereinthegeneticelementwasmadeusing...  

(iii)optionallyasequenceencodinganAnellovirusORFimolecule, 

(v)optionallyasequenceencodinganAAVREP2sequence 

(vi)optionallyasequenceencodingoneorapluralityofhelperproteinseagaan 

25 Adenovirushelperprotein, eagaanE2AmoleculeanAdenovirusE4moleculeand/oran 

AdenovirusVARNAmolecule.  

77. Themethodofanyoneofembodiments61-76,whereinthevectorsproducedinstep(b)arethe 

vectorsofanyoftheprecedingembodimentsa 

30 

78. Ahostcell(eag.,avertebratecelleagaamammaliancelleagaahumancell)comprisingagenetic 

elementorgeneticelementconstructofanyoftheprecedingembodiments.  

23 

(iv)optionallyasequenceencodinganAnellovirusORF2molecule,
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79. Thehostcellofembodiment'78whichfurthercomprisesanAnellovirusORFimoleculeora 

nucleicacidencodingtheAnellovirusORFimolecule.  

80. Thehostcellofembodiments78or79,whichfurthercomprisesoneormoreof(e.g.,allof)an 

5 AnellovirusORF2moleculeanAAVREP2moleculeanAdenovirusE2AmoleculeanAdenovirusE4 

moleculeandanAdenovirusVARNAmolecule.  

S1. Thehostcellofanyofembodiments78-80,whichfurthercomprisesoneormorenucleicacids 

encodingoneormoreof(e.g.,allof)anAnellovirusORF2moleculeanAAVREP2moleculean 

10 AdenovirusE2AmoleculeanAdenovirusE4moleculeandanAdenovirusVARNAmolecule.  

82. Ahostcellcomprisingavectorofanyoftheprecedingembodiments.  

83. Amethodofmakingahostcellofanyofembodiments78-82,comprisingintroducingthegenetic 

15 elementintoacelle.g., whereinintroducingthegeneticelementcomprisesintroducingageneticelement 

constructintothecellunderconditionsthatallowforproductionofthegeneticelement.  

84. Thegeneticelementgeneticelementconstructsystem, cellmethodorvectorofanyofthe 

precedingembodimentswhereinthegeneticelementfurthercomprisesasecondAAVoriginof 

20 replicatione.g.,comprisedinasecondAAVinvertedterminalrepeat(JTR).  

84,whereinthesecondJTRisorientedinverselytothefirstITR.  

25 86. Thegeneticelementgeneticelementconstructsystem, cellmethodorvectorofembodiment 

84,whereinthesecondJTRhasthesameorientationrelativetothefirstITR.  

87. Thegeneticelementgeneticelementconstructsystem, cellmethodorvectorofanyof 

embodiments84-86,whereinthesecondITRhasthesamesequenceasthefirstJTR.  

30 

88. Thegeneticelementgeneticelementconstructsystem, cellmethodorvectorofanyof 

embodiments84-86,whereinthesecondITRhasoneormoresequencedifferencesrelativetothefirst 

JTR.  

24 

85. Thegeneticelementgeneticelementconstructsystem, cellmethodorvectorofembodiment
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89. Thegeneticelementgeneticelementconstructsystem, celimethodorvectorofanyof 

embodiments84-88,whereinthenucleicacidsequenceencodingtheexogenouseffectorissituated 

betweenthefirstITRandthesecondJTR.  

5 90. Thegeneticelementgeneticelementconstructsystem, cellmethodorvectorofanyofthe 

precedingembodimentswhereinthefirstAAVJTRcomprisesthesequenceofanyofSEQIDNOs: 

1051-1059,orasequencehavingatleast50%,60%,70%,75%,80%,85%,90%,95%,96%,97%,98%, 

or99%sequenceidentitythereto.  

10 91. Thegeneticelementgeneticelementconstructsystem, cellmethodorvectorofanyofthe 

precedingembodimentswhereinthegeneticelementislinear.  

92. Thegeneticelementgeneticelementconstructsystem, cellmethodorvectorofanyofthe 

precedingembodimentswhereinthegeneticelementiscircular.  

15 

93. Thegeneticelementgeneticelementconstructsystem, cellmethodorvectorofanyofthe 

precedingembodimentswhereinthegeneticelementconstructiscircular.  

94. Thegeneticelementgeneticelementconstructsystem, cellmethodorvectorofanyofthe 

20 precedingembodimentswhereinthegeneticelementconstructislinear.  

precedingembodimentswhereinthegeneticelementhasalengthofabout500-1000,1000-1500,1500

2000,2000-2500,2500-3000,3000-3500,3500-4000,4000-4100,4100-4200,4200-4300,4300-4400, 

25 4400-4500,4500-4600,4600-4700,4700-4800,4800-4900,4900-5000,5000-5500,5500-6000,or6000

7000nucleotides.  

96. Thegeneticelementgeneticelementconstructsystem, cellmethodorvectorofanyofthe 

precedingembodimentswhereinthegeneticelementhasalengthofatleast500,1000,1500,2000,2500, 

30 3000,3500,4000,4100,4200,4300,4400,4500,4600,4700,4800,4900,5000,5100,5200,5300,5400, 

5500,or6000nucleotides.  

97. Thegeneticelementgeneticelementconstructsystem, cellmethodorvectorofanyofthe 

precedingembodimentswhereinthegeneticelementcomprisesDNA.  

25 

95. Thegeneticelementgeneticelementconstructsystem, cellmethodorvectorofanyofthe
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98. Thegeneticelementgeneticelementconstructsystem, celimethodorvectorofanyofthe 

precedingembodimentswhereinthegeneticelementconsistsofDNA.  

5 99. Thegeneticelementgeneticelementconstructsystem, cellmethodorvectorofanyofthe 

precedingembodimentswhereinthegeneticelementconsistsatleastof75%,80%,85%,90%,95%, 

96%,97%,98%,99%,or100%DNA.  

100. Thegeneticelementgeneticelementconstructsystem, cellmethodorvectorofanyofthe 

10 precedingembodimentswhereinthegeneticelementissinglestrandedDNAordoublestrandedDNA.  

101. Thegeneticelementgeneticelementconstructsystem, cellmethodorvectorofanyofthe 

precedingembodimentswhereinthegeneticelementconstructissinglestrandedDNAordoublestranded 

DNA.  

15 

102. Thegeneticelementofanyoftheprecedingembodimentswhichwasproducedusinga 

circularizeddouble-strandedDNAe.g.,whereinthecircularizedDNAwasproducedbyinvitro 

circularization.  

20 103. Thegeneticelementgeneticelementconstructsystem, cellmethodorvectorofanyofthe 

104. Thegeneticelementgeneticelementconstructsystem, cellmethodorvectorofanyofthe 

precedingembodimentswhereinthepromoterelementisendogenoustoanAAV.  

25 

105. Thegeneticelementgeneticelementconstructsystem, cellmethodorvectorofanyofthe 

precedingembodimentswhereinthepromoterelementisexogenoustoanAnellovirus.  

106. Thegeneticelementgeneticelementconstructsystem, cellmethodorvectorofanyofthe 

30 precedingembodimentswhereinthepromoterelementisexogenoustoanAAV.  

107. Thegeneticelementconstructofanyoftheprecedingembodimentswhichcomprisesabackbone 

regionsuitableforreplicationofthegeneticelementconstructe.g.,forreplicationinabacterialcell.  

26 

precedingembodimentswhereinthepromoterelementisendogenoustoanAnellovirus.
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108. Thegeneticelementconstructofanyoftheprecedingembodimentswhereinthebackboneregion 

comprisesoneorbothofanoriginofreplicationandaselectablemarker.  

109. Thegeneticelementgeneticelementconstructsystem, cellmethodorvectorofanyofthe 

5 precedingembodimentswhereinthegeneticelementfurthercomprisesanAnellovirus5' UTRan 

AnellovirusGC-richregionandAnellovirus3'UTRoranycombinationthereof.  

110. Thegeneticelementgeneticelementconstructsystem, cellmethodorvectorofanyofthe 

precedingembodimentswhereinthegeneticelementfurthercomprisesanAnellovirus5' UTRofanyof 

10 TablesAlB1,B3,C1,E1,F1,F3,orF5.  

111. Thegeneticelementgeneticelementconstructsystem, cellmethodorvectorofanyofthe 

precedingembodimentswhereinthegeneticelementfurthercomprisesanAnellovirusGC-richregionof 

anyofTablesAlBiB3,ClElFlF3,orF5.  

15 

112. Thegeneticelementgeneticelementconstructsystem, cellmethodorvectorofanyofthe 

precedingembodimentswhereinthegeneticelementfurthercomprisesanAnellovirus3' UTRofanyof 

TablesAlBlB3,ClElFlF3, orF5.  

20 113. Thegeneticelementgeneticelementconstructsystem, cellmethodorvectorofanyofthe 

precedingembodimentswhereinthenucleicacidsequenceencodingtheexogenouseffectorisabout20

nucleotidesinlength.  

25 114.Thegeneticelementgeneticelementconstructvectormixturecomplexmethodorhostcellof 

anyoftheprecedingembodimentswhereintheeffectorcomprisesamiRNA.  

115.Thegeneticelementgeneticelementconstructvectormixturecomplexmethodorhostcellof 

anyoftheprecedingembodimentswhereintheeffectore miRNAtargetsahostgene, e.g.,modulates 

30 expressionofthegene, e.g.,increasesordecreasesexpressionofthegene.  

116.Thegeneticelementgeneticelementconstructvectormixturecomplexmethodorhostcellof 

anyoftheprecedingembodimentswhereintheeffectorcomprisesamiRNAanddecreasesexpressionof 

ahostgene.  

27 

50,50-100,100-200,200-300,300-400,400-500,500-600,600-700,700-800,800-900, 0r900-l,000
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11~7.ThegeneticelementnucleicacidconstructCAVectorcomplexmethodorhostcellofanyofthe 

precedingembodimentswhereintheeffectorcomprisesanucleicacidsequenceabout20-200,30-180, 

40-160,50-140,or60-120nucleotidesinlength.  

5 

118.Thegeneticelementgeneticelementconstructvectormixturecomplexmethodorhostcellof 

anyoftheprecedingembodimentswhereinthenucleicacidsequenceencodingtheeffectorisabout20

200,30-180,40-160,50-140,or60-120nucleotidesinlength.  

10 119.Thegeneticelementgeneticelementconstructvectormixturecomplexmethodorhostcellof 

anyoftheprecedingembodimentswhereinthesequenceencodingtheeffectorhasasizeofatleastabout 

100nucleotides.  

120.Thegeneticelementgeneticelementconstructvectormixturecomplexmethodorhostcellof 

15 anyoftheprecedingembodimentswhereinthesequenceencodingtheeffectorhasasizeofabout100to 

about5000nucleotides.  

121. Thegeneticelementgeneticelementconstructvectormixturecomplexmethodorhostcellof 

anyoftheprecedingembodimentswhereinthesequenceencodingtheeffectorhasasizeofabout100

20 200,200-300,300-400,400-500,500-600,600-700,700-800,800-900,900-1000,1000-1500,or1500

122.Thegeneticelementgeneticelementconstructvectormixturecomplexmethodorhostcellof 

anyoftheprecedingembodimentswhereinthegeneticelementisDNA.  

25 

123.Thegeneticelementgeneticelementconstructvectormixturecomplexmethodorhostcellof 

anyoftheprecedingembodimentswhereinthevectorisreplication-deficient.  

124.Thegeneticelementgeneticelementconstructvectormixturecomplexmethodorhostcellof 

30 anyoftheprecedingembodimentswherein: 

(i)thegeneticelementissubstantiallyfreeofAnellovirussequence 

(ii)thegeneticelementdoesnotcomprisemorethan10,20,30,40,50,60,70,80,90,or100 

consecutivenucleotidesofmorethan50%,60%,70%,75%,80%,85%,90%,95%,96%,97%,98%, 

99%,or100%identitytoanysequenceofthesamelengthofawild-typeAnellovirusgenomeand/or 

28 

2000nucleotides.
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S (iii)thegeneticelementdoesnotcompriseanAnellovirus5' UTR 

125.Thegeneticelementgeneticelementconstructvectormixturecomplexmethodorhostcellof 

anyoftheprecedingembodimentswhereinthevectorisaviralparticle.  

5 

126.Apharmaceuticalcompositioncomprisingthevectorofanyoftheprecedingembodimentsanda 

pharmaceuticallyacceptablecarrierand/orexcipient.  

Otherfeaturesobjectsandadvantagesoftheinventionwillbeapparentfromthedescriptionand 

10 drawingsandfromtheclaims.  

Unlessotherwisedefinedalltechnicalandscientifictermsusedhereinhavethesame U 

commonlyunderstoodbyoneofordinaryskillinthearttowhichthisinventionbelongs.Allpublications 

patentapplicationspatentsandotherreferencesmentionedhereinareincorporatedbyreferenceintheir 

entirety.Inadditionthematerialsmethodsandexamplesareillustrativeonlyandnotintendedtobe 

15 limiting.  

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG.1isaWesternblotdemonstratingexpressionofN-terminally3xFlag-taggedanellovirus 

ORFiproteins.TopAlphatorquevirusRingiORFi(91kda).MiddleBetatorquevirusRing2ORFi(79 

20 kda).BottomGammatorquevirusRing4ORFi(82kda).  

FIG.2isaseriesofdiagramsdemonstratingreplicationofJTR-flankedpayloadsbyCap-free 

containuntransfectedcontrolDNAslanes4-6containtotalDNAfromcellstransfectedwithdifferent 

Repconstructs.ArrowsindicatebandpositionsforpilelperplasmidpJTR-hrGFPplasmidandreplicated 

25 JTR-hrGFPDNA.  

FIGS.3A-3BareaseriesofgraphsshowingpurificationofR2anellovectorsencompassingan 

nLuctransgenefromCsCllineargradients.VectorswerequantifiedthroughqPCRagainstthenLuc 

reportergene.(A)Vectorswereproducedthroughtrans-expressionofbothAnelloVirusORFi, ORF2 

proteinsandparticlescontainingthenLuctransgenes.(B)QuantificationofnLuctransgeneswhen 

30 AnellovirusORFiandORF2werenotexpressedintrans.  

FIG.4isagraphshowingtransductionofnon-humanprimatecellswithR2-nLucanellovectors.  

Verocellswereseededat1e5cellsperwellina24wellplate.Transductionswereperformedviathe 

additionofvectorataMOIof0.4(basedonqPCRtitre).2dayslaterluciferaseassayswereperformed.  

29 

AAV-Repexpressionconstructs.DepictedisaSouthernblotprobedforhrGFPandpilelper.Lanes1-3
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FIGa5~SagraphshowingtransductionofhumancellswithR2-nLucanellovectors.IGROV1 

cellswereseededatleScellsperwellina24wellplate.Transductionswereperformedviatheaddition 

ofvectorataMOJof0.4(basedonqPCRtitre).2dayslaterluciferaseassayswereperformed.  

FIG.6isaseriesofdiagramsshowinggenerationofAnellovirus/AAVvectorsandsuccessful 

5 transductioninMOLT4cells.ThetoppanelshowsanexemplaryworkilowforproducingAnello/AAV 

hybridvectorsvaryinganmKatepayloadinExpi-293cellsandtransductionofvectorsintoMOLT4cells 

followedbyflowcytometryanalysisformKatefluorescence.Thebottomleftpanelshowsadiagramof 
U 

anAnello/AAVhybridvectorcomprisinganORFiproteincapsidenclosingageneticelement 
U 

comprisinganmKate-encodinggeneflankedbyinverseterminalrepeats(JTRs).Thebottomrightpanel 

10 showstheresultsofflowcytometryanalysisofMOLT4cellstransducedwithvectorsgeneratedusingthe 

indicatedplasmids.  

FIGS.IA-lBisaseriesofdiagramshowingthatengineeredRing2AnellovirusDNAreplicates 
U 

throughAAVRepprotein.(A)DiagramshowingRing2dsDNAgenomeincorporatingaminimalregion 

requiredforAAVreplicationincludingaRepbindingmotif(RBM)andaterminalresolutionsite(TRS).  

15 (B)SouthernblotsshowinglinearplasmidandDpnldigestionproductsfromDNAsamplesobtained 

fromExpi-293cellstransfectedwithindicatedcombinationsofAAV-RepplasmidsandWTRing2 

genomeorRing2+RBM/TRSDNA(asshowninFIG.IA).  

FIGS.8A-8Bareaseriesofgraphsshowingtransductionofmammaliancelllinesby 

anellovectorsencodinghumangrowthhormone(hGH)asapayload.(A)IGR-OV1cellsweretransfected 

20 withanAAVRepvector, apilelpervectorandoneof:(i)Ring2capsidanellovectorencodinghGlJ,(ii) 

Ring9capsidanellovectorencodinghGHencodinghGH,(iii)anAAV2capsidviralvectorencoding 

0,day2,andday3.(A)VerocellsweretransfectedwithanAAVRepvectorapilelpervectorandone 

of:(i)Ring2capsidanellovectorencodinghGH,(ii)Ring9capsidanellovectorencodinghGHencoding 

25 hGlJ,(iii)anAAV2capsidviralvectorencodinghGH(positivecontrol),or(iv)ano-capsidnegative 

control.hGHlevelswerequantifiedbyELISAatday0,day2,andday3.  

FIG.9isagraphshowingnano-luciferaseluminescenceincelllysatesfrom293Fcells 

transfectedwithRing2-AAVITR-nLucanellovectorsproducedeitherinthepresenceorabsenceofAAV 

Rep(+AAVRepor-AAVReprespectively).  

30 FIGS1OA-1OLareaseriesofdiagramsshowingschematicsofexemplarygeneticelement 

constructsthatcanbeusedtoproducedgeneticelementsforanellovectorsasdescribedherein.The 

individualschematicscorrespondtotheplasmidsindicatedinTable61below.Black=Ring2genome 

sequence(e.g.,asdescribedherein);Green=exogenouseffectorsequence;Blue=AAVoriginof 

replication.  

30 

hGIJ(positivecontrol),or(iv)ano-capsidnegativecontrol.hGIJlevelswerequantifiedbyELISAatday
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Thefollowingdetaileddescriptionoftheembodimentsofthe U willbebetterunderstood 

whenreadinconjunctionwiththeappendeddrawings.Forthepurposeofillustratingtheinventionthere 

areshowninthedrawingsembodimentsthatarepresentlyexemplified.Itshouldbeunderstood, 

5 howeverthattheinventionisnotlimitedtotheprecisearrangementandinstrumentalitiesofthe 

embodimentsshowninthedrawings.Thepatentorapplicationfilecontainsatleastonedrawing 

executedincolor.Copiesofthispatentorpatentapplicationpublicationwithcolordrawing(s)willbe 

providedbytheOfficeuponrequestandpaymentofthenecessaryfee.  

10 

DETAILED DESCRIPTION OF THE INVENTION 

Definitions 

Thepresentinventionwillbedescribedwithrespecttoparticularembodimentsandwith 

referencetocertainfiguresbuttheinventionisnotlimitedtheretobutonlybytheclaims.Termsasset 

15 forthhereinafteraregenerallytobeunderstoodintheircommonsenseunlessindicatedotherwise.  

Wherethetermcomprising"isusedinthepresentdescriptionandclaimsitdoesnotexclude 

otherelements.Forthepurposesofthepresentinventionthetermconsistingof'isconsideredtobea 

preferredembodimentofthetermcomprisingof'.Ifhereinafteragroupisdefinedtocompriseatleasta 

certainnumberofembodimentsthisistobeunderstoodtopreferablyalsodiscloseagroupwhich 

20 consistsonlyoftheseembodiments.  

Whereanindefiniteordefinitearticleisusedwhenreferringtoasingularnoune.g." " " " or 
aan 

Thewordingcompoundcompositionproductetc.fortreatingmodulatingetc.~~Uistobe 

understoodtoreferacompoundcompositionproductetc.persewhichissuitablefortheindicated 

25 purposesoftreatingmodulatingetc.Thewordingcompoundcompositionproductetc.fortreating, 

modulatingetc."additionallydisclosesthatasanembodimentsuchcompoundcompositionproduct 

etc.isforuseintreatingmodulatingetc.  

Thewordingcompoundcompositionproductetc.forusein. . ." "useofacompound, 

compositionproductetcinthemanufactureofamedicamentpharmaceuticalcompositionveterinary 

30 compositiondiagnosticcompositionetc.for.. .,,, orcompoundcompositionproductetc.foruseasa 

medicament.. ." indicatesthatsuchcompoundscompositionsproductsetc.aretobeusedintherapeutic 

methodswhichmaybepracticedonthehumanor U body.Theyareconsideredasanequivalent 

disclosureofembodimentsandclaimspertainingtomethodsoftreatmentetc.Ifanembodimentora 

claimthusreferstoacompoundforuseintreatingahumanoranimalbeingsuspectedtosufferfroma 
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disease thisisconsideredtobealsoadisclosureofa"useofacompoundinthemanufactureofa 

medicamentfortreatingahumanoranimalbeingsuspectedtosufferfromadisease" oramethodof 

treatmentbyadministeringacompoundtoahumanoranimalbeingsuspectedtosufferfromadiseasea 

Thewordingcompoundcompositionproductetc.fortreatingmodulatingetc."istobeunderstoodto 

5 referacompound, U 

compositionproductetc.persewhichissuitablefortheindicatedpurposesof 
treatingmodulatingetc.  

Ifhereinafterexamplesofaterm, valuenumberetc.areprovidedinparenthesesthisistobe 

understoodasanindicationthattheexamplesmentionedintheparenthesescanconstitutean 

embodiment.Forexampleifitisstatedthat"inembodimentsthenucleicacidmoleculecomprisesa 

10 nucleicacidsequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%,98%,99%or 

100%sequenceidentitytotheAnellovirusORFi-encodingnucleotidesequenceofTable1(e.g., 

nucleotides571- 2613ofthenucleicacidsequenceofTable1)",thensomeembodimentsrelateto 

nucleicacidmoleculescomprisinganucleicacidsequencehavingatleastabout70%,75%,80%,85%, 

90%,95%,96%,97%,98%,99%,or100%sequenceidentitytonucleotides571- 2613ofthenucleic 

15 acidsequenceofTable1.  

Thetermamplification asusedhereinreferstoreplicationofanucleicacidmoleculeora 

portionthereoftoproduceoneormoreadditionalcopiesofthenucleicacidmoleculeoraportionthereof 

(e.g., ageneticelementorageneticelementregion). Insomeembodimentsamplificationresultsin 
U 

partialreplicationofanucleicacidsequence.Insomeembodimentsamplificationoccursviarolling 

20 circlereplication.  

Asusedhereinthetermanellovectorreferstoavehiclecomprisingageneticelemente.g.,a 
U U 

, .gthegeneticelementissubstantiallyprotected 

fromdigestionwithDNAseIbyaproteinaceousexterior.A"syntheticanellovector" asusedherein 

generallyreferstoananellovectorthatisnotnaturallyoccurringe.g., hasasequencethatisdifferent 

25 relativetoawild-typevirus(e.g., awild-typeAnellovirusasdescribedherein).Insomeembodimentsthe 

syntheticanellovectorisengineeredorrecombinante.g., comprisesageneticelementthatcomprisesa 

differenceormodificationrelativetoawild-typeviralgenome(e.g.,awild-typeAnellovirusgenomeas 

describedherein).Insomeembodimentsenclosedwithinaproteinaceousexteriorencompasses100% 

coveragebyaproteinaceousexterioraswellaslessthan100%coveragee.g.,95%,90%,85%,80%, 

30 70%,60%,50%orless.Forexamplegapsordiscontinuities(e.g.,thatrendertheproteinaceousexterior 

permeabletowaterionspeptidesorsmallmolecules)maybepresentintheproteinaceousexteriorso 

longasthegeneticelementisretainedintheproteinaceousexteriororprotectedfromdigestionwith 

DNAseIe.g.,priortoentryintoahostcell.Insomeembodimentstheanellovectorispurifiede.g.,itis 

separatedfromitsoriginalsourceand/orsubstantiallyfree(>50%,>60%,>70%,>80%,>90%)ofother 

32 

circularDNAenclosedinaproteinaceousexteriore



WO2022/170195 PCT/IiS2022/O15499 

components.Insomeembodimentstheanellovectoriscapableofintroducingthegeneticelementintoa 

targetcell(eagaviainfection).Insomeembodimentstheanellovectorisaninfectivesynthetic 

Anellovirusviralparticle.  

Asusedhereintheterm"antibodymolecule"referstoaprotein, eage, animmunoglobulinchain 

5 orfragmentthereofcomprisingatleastoneimmunoglobulinvariabledomainsequence.Theterm 

antibodymolecule"encompassesfull-lengthantibodiesandantibodyfragments(e.g.,sCFVS).Insome 

embodimentsanantibodymoleculeisamultispecificantibodymoleculee.g., theantibodymolecule 

comprisesapluralityofimmunoglobulinvariabledomainsequenceswhereinafirstimmunoglobulin 

variabledomainsequenceofthepluralityhasbindingspecificityforafirstepitopeandasecond 

10 immunoglobulinvariabledomainsequenceofthepluralityhasbindingspecificityforasecondepitope.  

Inembodimentsthemultispecificantibodymoleculeisabispecificantibodymolecule.Abispecific 

antibodymoleculeisgenerallycharacterizedbyafirstimmunoglobulinvariabledomainsequencewhich 

hasbindingspecificityforafirstepitopeandasecondimmunoglobulinvariabledomainsequencethathas 

bindingspecificityforasecondepitope.  

15 Asusedhereinanucleicacid"encoding"referstoanucleicacidsequenceencodinganamino 

acidsequenceorapolynucleotideegg.,anmRNAorfunctionalpolynucleotide(egg.,anon-codingRNA, 

eagaansiRNAormiRNA).  

An"exogenousagent(eag.,aneffectoranucleicacid(eag.,RNA),agenepayloadprotein)as 

usedhereinreferstoanagentthatiseithernotcomprisedbyornotencodedbyacorrespondingwild

20 typeviruse.g.,anAnellovirusasdescribedherein.Insomeembodimentstheexogenousagentdoesnot 

naturallyexistsuchasaproteinornucleicacidthathasasequencetatisaltered(eag.,byinsertion 

theexogenousagentdoesnotnaturallyexistinthehostcell. Insomeembodimentstheexogenousagent 

existsnaturallyinthehostcellbutisexogenoustothevirus.Insomeembodimentstheexogenousagent 

25 existsnaturallyinthehostcellbutisnotpresentatadesiredleveloratadesiredtime.  

A"heterologousagentorelement(eagaaneffectoranucleicacidsequenceanaminoacid 

sequence),asusedhereinwithrespecttoanotheragentorelement(egg.,aneffectoranucleicacid 

sequenceanaminoacidsequence),referstoagentsorelementsthatarenotnaturallyfoundtogether, e 

inawild-typevirus, e.g.,anAnellovirus.Insomeembodimentsaheterologousnucleicacidsequence 

30 maybepresentinthesamenucleicacidasanaturallyoccurringnucleicacidsequence(e.g.,asequence 

thatisnaturallyoccurringintheAnellovirus).Insomeembodimentsaheterologousagentorelementis 

exogenousrelativetoanAnellovirusfromwhichother(eagatheremainderof)elementsofthe 

anellovectorarebased.  
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Asusedhereinthetermgeneticelement"referstoanucleicacidmoleculethatisorcanbe 

enclosedwithin(eag.,protectedfromDNAseIdigestionby)aproteinaceousexterior, e.gatoforman 

anellovectorasdescribedherein.ItisunderstoodthatthegeneticelementcanbeproducedasnakedDNA 

andoptionallyfurtherassembledintoaproteinaceousexterior.Itisalsounderstoodthatananellovector 

5 caninsertitsgeneticelementintoacellresultinginthegeneticelementbeingpresentinthecellandthe 

proteinaceousexteriornotnecessarilyenteringthecell.  

Asusedhereingeneticelementconstruct"referstoanucleicacidconstruct(e.g.,aplasmid, 

bacmidcosmidorminicircle)comprisingatleastone(eagatwo)geneticelementsequence(s),or 

fragmentthereof Insomeembodimentsageneticelementconstructcomprisesatleastonefulllength 

10 geneticelementsequence.Insomeembodimentsageneticelementcomprisesafulllengthgenetic 

elementsequenceandapartialgeneticelementsequence.Insomeembodimentsageneticelement 

comprisestwoormorepartialgeneticelementsequences(eagain5'to3'order, a5,-truncatedgenetic 

elementsequencearrangedintandemwitha3'-truncatedgeneticelementsequenceeag., asshownin 

FIGa2W).  

15 Thetermgeneticelementregion,"asusedhereinreferstoaregionofaconstructthatcomprises 

thesequenceofageneticelement.Insomeembodimentsthegeneticelementregioncomprisesa 

sequencehavingsufficientidentitytoawild-typeAnellovirussequenceorafragmentthereoftobe 

enclosedbyaproteinaceousexteriortherebyformingananellovector(eaga, asequencehavingatleast 

70%,'75%,80%,85%,90%,95%,96%,97%,98%,99%,or100%sequenceidentitytothewild-type 

20 Anellovirussequenceorfragmentthereof).Inembodimentsthegeneticelementregioncomprisesa 

proteinbindingsequence, eage, asdescribedherein(e.g.,a5'UTR,3'UTRand/oraGC-richregionas 

or100%sequenceidentitythereto).Insomeembodimentsthegeneticelementregioncanundergo 

rollingcirclereplication. InsomeembodimentsthegeneticelementcomprisesaRepproteinbinding 

25 site.InsomeembodimentsthegeneticelementcomprisesaRepproteindisplacementsite.Insome 

embodimentstheconstructcomprisingageneticelementregionisnotenclosedinaproteinaceous 

exteriorbutageneticelementproducedfromtheconstructcanbeenclosedinaproteinaceousexterior.  

Insomeembodimentstheconstructcomprisingthegeneticelementregionfurthercomprisesavector 

backbone.  

30 Asusedherein, theterm"U U repeat"("JTR")referstoanucleicacidsequence 

comprisinganoriginofreplicationsuitableforreplicationofthesurroundingnucleicacidsequence(ora 

portionthereof)byaviralRepmolecule(eag.,anonAnellovirusRepmolecule, eag.,anAAVRep 

protein),orapolypeptidehavingatleast75%,80%,85%,90%,95%,96%,97%,98%,99%or100% 

sequenceidentitythereto.GenerallyanJTR(ortheviralsequencefromwhichanITRisderived) 
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comprisesacontiguoussequenceofnucleotidesfollowed(e.g.,directlyadjacenttoorseparatedbyabout 

1,2,3,4,5,10,15,20,25,30,40,50,60,70,80,90,or100nucleotides)byitsreversecomplement.A 

copyofanJTRmayinsomeinstancesbecomprisedatoneorbothterminalendsofthegenomeofa 

single-strandedviralgenome(eagathegenomeofanon-Anelloviruseagaasdescribedhereineagaan 

5 AAV)~AnJTRsequencemaybecapableofformingahairpin.AnJTRmaycompriseaRep-binding 

motif(RBM)and/oraterminalresolutionsite(TRS),e.g.,asdescribedherein.InsomeinstancesanITR 
is a element 

sequence presenin genetic o aneovecor, .g.,asdescribedherein.Insomeinstances 
U 

anJTRpresentinageneticelementofananellovectormaybepositionedataterminalend(e.g.,a5' 

terminalendora3' terminalend)ofthegeneticelement.InsomeinstancesanITRpresentinagenetic 

10 elementofananellovectormaynotbepositionedataterminalend(e~g.,a5' U endora3'terminal 

end)ofthegeneticelement, e.g.,maybeflankedbynucleicacidsequencesatits5'and3'ends(e.g.,ina 

circulargeneticelementorinalineargeneticelement).  

Asusedhereinthetermmutant"whenusedwithrespecttoagenome(e.g.,anAnellovirus 

genome),orafragmentthereofreferstoasequencehavingatleastonechangerelativetoa 

15 correspondingwild-typeAnellovirussequence.Insomeembodimentsthemutantgenomeorfragment 

thereofcomprisesatleastonesinglenucleotidepolymorphismadditiondeletionorframeshiftrelativeto 

thecorrespondingwild-typeAnellovirussequence.Insomeembodimentsthemutantgenomeor 

fragmentthereofcomprisesadeletionofatleastoneAnellovirusORF(eag.,oneormoreofORFi, ORF2 

ORF2/2,ORF2/3,ORF1/1, and/orORF1/2)relativetothecorrespondingwild-typeAnellovirussequence.  

20 InsomeembodimentsthemutantgenomeorfragmentthereofcomprisesadeletionofallAnellovirus 

ORFs(e.g.,allofORFi, ORF2,ORF2/2,ORF2/3,ORF1I1, andORF1/2)relativetothecorresponding 

comprisesadeletionofatleastoneAnellovirusnoncodingregion(e.g., oneormoreofa5'UTR,3' 

UTRand/orGC-richregion)relativetothecorrespondingwild-typeAnellovirussequence.Insome 

25 embodimentsthemutantgenomeorfragmentthereofcomprisesorencodesanexogenouseffector.  

Asusedhereinthetermnon-Anellovirussequencereferstoasequencefromavirusthatisnot 

classifiedinthefamilyAnelloviridac.Anon-Anellovirussequencegenerally:(i)doesnotcomprisea 

nucleicacidsequenceidenticaltoagenomegeneornon-codingfunctionalelement(egg., anoriginof 

replication)ofavirusclassifiedinthefamilyAnelloviridac(eag., anAlphatorquevirusaBetatorquevirus 

30 oraGammatorqueviruse.g.,asdescribdherein);and/ordoesnotencodeoneormoreproteinsfroma 

virusnotclassifiedinthefamilyAnelloviridac(egg.,acapsidproteinoraRepprotein).Insome 

instancesanon-Anellovirussequencehasnomorethan30%,40%,50%,60%,70%,75%,80%,85%,or 

90%sequenceidentitytoagenomegeneornon-codingfunctionalelement(e.g~,anoriginofreplication) 

ofanyvirusclassifiedinthefamilyAnelloviridae(e.g.,anAlphatorquevirusaBetatorquevirusora 
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U 

Gammatorquevirus, eage, asdescribdherein).Insomeembodimentsthenon-Anellovirussequenceisa 

wild-typesequencefromavirusnotclassifiedinthefamilyAnelloviridac.Inotherembodimentsthe 
non-AnellovirussequencefromthevirusnotclassifiedinthefamilyAnelloviridac U 

comprisesoneormore 

non-naturallyoccurringmutationsfromthegenomeofthevirus. Insomeinstancesanon-Anellovirus 

5 sequenceisfromavirusthatinfectsanon-humanorganism(e.g.,anon-humanprimateanon-human 

mammalorabird).Insomeinstancesanon-Anellovirussequenceisfromavirusthatinfectshumans.  

Insomeinstancesanon-Anellovirussequenceisfromavirusselectedfromthegroupconsistingof:a 

Monodnaviruse.g.,aShotokuvirus(e.g.,aCressdnaviricota[e.g.,aredondoviruscircovirus{e.g.,a 

porcinecircoviruse.g.,PCV-1orPCV-2;orbeak-and-featherdiseasevirus}, geminivirus{e.g.,tomato 

10 goldenmosaicvirus},ornanovirus{e.g.,BBTVMDV1,SCSVForFBNYV}]),andaParvovirus(e.g., 

adependoparavirus, e.g.,abocavirusoranAAV).  

"ORFmolecule"referstoapolypeptidehavinganactivityand/orastructuralfeatureofan 

AnellovirusORFprotein(e.g.,anAnellovirusORFi, ORF2,0RF212,ORF2/3,ORF1/1, and/orORF1/2 

protein),orafunctionalfragmentthereofWhenusedgenerically(i.e., "ORFmolecule"),thepolypeptide 

15 maycompriseanactivityand/orstructuralfeatureofanyoftheAnellovirusORFsdescribedherein(e.g., 

anAnellovirusORFi, ORF2,ORF2/2,ORF2/3,ORF1/1, and/orORF1/2),orafunctionalfragment 

thereofWhenusedwithamodifiertoindicateaparticularopenreadingframe(e.g.,"ORFimolecule," 

''ORF2molecule''''ORF2/2molecule,''0RF213molecule,''ORF1/1molecule,''orORF1/2 

molecule"),itisgenerallymeantthatthepolypeptidecomprisesanactivityand/orstructuralfeatureofthe 

20 correspondingAnellovirusORFproteinorafunctionalfragmentthereof(forexampleasdefinedbelow 

for"ORFimolecule").Forexamplean"ORF2molecule"comprisesanactivityand/orstructuralfeature 

Asusedhereintheterm"ORFimolecule"referstoapolypeptidehavinganactivityand/ora 

structuralfeatureofanAnellovirusORFi protein(e.g.,anAnellovirusORFiproteinasdescribedherein 

25 orafunctionalfragmentthereof).AnORFimoleculemayinsomeinstancescompriseoneormoreof 

(e.g.,1,2,3or4ofl:afirstregioncomprisingatleast60%basicresidues(e.g.,atleast60%arginine 

residues),asecondregioncompisingatleastaboutsixbetastrands(e.g.,atleast4,5,6,7,8,9,10,11, or 

12betastrands),athirdregioncomprisingastructureoranactivityofanAnellovirusN22domain(e.g., 

asdescribedhereine.g.,anN22domainfromanAnellovirusORFiproteinasdescribedherein),and/ora 

30 fourthregioncomprisingastructureoranactivityofanAnellovirusC-terminaldomain(CTD)(e.g., as 

describedhereine.g.aCTDfromanAnellovirusORFiproteinasdescribedherein).Insomeinstances 

theORFimoleculecomprisesinN-terminaltoC-terminalorderthefirstsecondthirdandfourth 

regions.InsomeinstancesananellovectorcomprisesanORFimoleculecomprisinginN-terminaltoC

terminalorderthefirstsecondthirdandfourthregions.AnORFimoleculemayinsomeinstances 
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compriseapolypeptideencodedbyanAnellovirusORFinucleicacid.AnORFimoleculemayinsome 

instancesfurthercompriseaheterologoussequenceeagaahypervariableregion(HVR),e.g., anHVR 

fromanAnellovirusORFiprotein, e.g.,asdescribedherein.An"AnellovirusORFiprotein" abused 

hereinreferstoanORFiproteinencodedbyanAnellovirusgenome(eagaawild-typeAnellovirus 

5 genomee.g~,asdescribedherein).  

Asusedhereintheterm"ORF2molecule"referstoapolypeptidehavinganactivityand/ora 

structuralfeatureofanAnellovirusORF2 protein(e.g.,anAnellovirusORF2proteinasdescribedherein 

orafunctionalfragmentthereofAn"AnellovirusORF2protein" asusedhereinreferstoanORF2 

proteinencodedbyanAnellovirusgenome(e.g.,awild-typeAnellovirusgenome, e.g.,asdescribed 

10 herein).  

"Originofreplication asusedhereinreferstoanucleicacidsequencecomprisingasequence 

whichinthepresenceofaRepmolecule(e.g., aviralRepprotein, e.g., anon-AnellovirusRepprotein 

e.g.,anAAVRepproteine.g.,asdescribedherein),promotesDNAreplication.Insomeinstancesan 

originofreplicationsituatedwithinanucleicacidmolecule(e.g., ageneticelementasdescribedherein) 

15 promotesreplicationofthegeneticelementoraportionthereofinthepresenceofaRepmoleculetoa 

greaterdegreethananotherwisesimilarnucleicacidmoleculelackingtheoriginofreplication.Insome 
U 

instancesanoriginofreplicationiscomprisedinaninvertedterminalrepeat(JTR)sequencee 
U 

non-Anellovirusgenomee.g~,anAAVgenome, e.g., asdescribedherein.Insomeinstancesanoriginof 

replicationcomprisesoneorbothofaRep-bindingmotif(RBM)and/oraterminalresolutionsite(TRS), 

20 e.g.,fromanon-Anellovirus(e.g.,anAAV),e.g.,asdescribedherein.Inotherinstancesanoriginof 

replicationcomprisesanAnellovirusoriginofreplication.AsusedhereinanAAVoriginof 

Repmolecule(egg.,anAAVRepprotein),promotesDNAreplication.InsomeinstancesanAAVorigin 

ofreplicationisrecognizedandboundbyanAAVRepmolecule(e.g.,anAAVRepprotein).Insome 

25 instancesanAAVoriginofreplicationcomprisesaterminalresolutionsite(TRS)(egg., anAAVTRS, 

eagaasdescribedherein)and/oraRep-bindingmotif(RBM)(eag.,anAAVRBMeagaasdescribed 

herein).InsomeembodimentstheAAVoriginofreplicationissituatedinanAAVJTR.  

Asusedhereinthetermproteinaceousexterior"referstoanexteriorcomponentthatis 

predominantly(e.g~,>50%,>60%,>70%,>80%,>90%,>95%,>96%,>97%,>98%,or>99%)protein.  

30 Asusedhereinthetermregulatorynucleicacid"referstoanucleicacidsequencethatmodifies 

expressionegg.,transcriptionand/ortranslationofaDNAsequencethatencodesanexpressionproduct.  

InembodimentstheexpressionproductcomprisesRNAorprotein.  

3'1 
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Asusedhereinthetermregulatorysequencereferstoanucleicacidsequencethatmodifies 

transcriptionofatargetgeneproduct.Insomeembodimentstheregulatorysequenceisapromoteroran 

enhancer.  

Asusedhereintheterm"Repmolecule"referstoaproteine.g.,aviralproteinthatpromotes 

5 viralgenomereplication.InsomeembodimentstheRepmoleculeisanon-AnellovirusRepprotein(egg., 
U 

anAAVRepprotein),eagaasdescribedherein.InsomeembodimentstheRepmoleculeisan 
U 

, .g.,asdescribedherein. An"AAV AnellovirusRepmoleculeeagaanAnellovirusORF2moleculee 

Repmolecule" asusedhereingenerallyreferstoaproteinhavingthefunctionalityofawild-typeAAV 

RepproteineagehavingthecapacitytobindtoanAAVRBM(eagaawild-typeAAVRBM, eage, as 

10 describedhereinoranRBMhavinganRBMconsensussequenceasdescribedherein)andinducing 

replicationofanucleicacidmoleculecomprisingtheAAVRBM.  

Asusedhereintheterm"Rep-bindingmotif'("RBM")referstoanucleicacidsequencefroma 

viralgenome(eag.,anonAnellovinisgenome, eage, anAAVgenome),orasequencehavingatleast75%, 

80%,85%,90%,95%,96%,97%,98%,99%or100%sequenceidentitytheretowhichbindsaRep 

15 molecuLe.GenerallyanRBMhasatLeast75%,80%,85%,90%,95%,96%,97%,98%,99%,or100% 

sequenceidentitytoanRBMsequenceasdescribedherein(e.g~, anAAVRBMsequenceasdescribed 

herein).InsomeinstancesanRBMiscomprisedinanoriginofreplicatione.g.,inageneticelementof 

ananellovector.InsomeinstancesanRBMispositionedwithinabout1, 2,3,4,5,10,15,20,25,or30 

nucleotidesofaterminalresolutionsite(TRS),eag.,asdescribedherein.InsomeinstancesanRBMis 

20 positionedabout13nucleotidesfromaTRS.InsomeinstancesanRBMispositioned3'relativetoa 

TRSaInsomeinstancesanRBM U 

recruitsaRepmoleculetotheoriginofreplication.  

organismparticle(eag.,avirusorananellovectoreagaasdescribedherein),orcomponentthereofthat 

doesnotcauseorinduceunacceptablediseaseorpathogenicconditione.g.,inahostorganism, e.g.,a 

25 mammale.g.ahuman.Insomeembodimentsadministrationofananellovectortoasubjectcanresult 

inminorreactionsorsideeffectsthatareacceptableaspartofstandardofcare.  
Asusedhereintheterm 

non-pathogenicreferstoanorganismorcomponentthereofthatdoes 

notcauseorinduceunacceptablediseaseorpathogenicconditione.g.,inahostorganism, e4 ENg;4 1 , a 

mammale.g.,ahuman.  
30 Asusedherein, substantially U , 

non-integratinggeneticelementreferstoageneticelemente 

ageneticelementinavirusoranellovector, e.g.,asdescribedhereinwhereinlessthanabout0.01%, 

0.05%, 0.1%,0a5%or1%ofthegeneticelementthatenterintoahostcell(eag., aeukaryoticcell)or 

organism(e.g~, amammale~g~, ahuman)integrateintothegenome.Insomeembodimentsthegenetic 

elementdoesnotdetectablyintegrateintothegenomeofe.g.,ahostcell.Insomeembodiments, 
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integrationofthegeneticelementintothegenomecanbedetectedusingtechniquesasdescribedherein 

eaganucleicacidsequencingPCRdetectionand/ornucleicacidhybridization.Insomeembodiments, 

integrationfrequencyisdeterminedbyquantitativegelpurificationassayofgenomicDNAseparated 

fromfreevectoreageasdescribedinWangetal.(2004,GeneTherapy11:711-721incorporatedherein 

5 byreferenceinitsentirety).  

Asusedhereinasubstantially non-immunogenic"organismparticleorcomponentreferstoan 

organismparticle(e.g.,avirusoranellovectore.g.,asdescribedherein),orcomponentthereofthatdoes 
U 

notcauseorinduceanundesiredoruntargetedimmuneresponsee.g.,inahosttissueororganism(e.g.,a 
mammale.g.,ahuman).Inembodimentsthesubstantially U 

non-immunogenicorganismparticleor 

10 componentdoesnotproduceaclinicallysignificantimmuneresponse.Inembodimentsthesubstantially 
U 

non-immunogenicanellovectordoesnotproduceaclinicallysignificantimmuneresponseagainsta 

proteincomprisinganaminoacidsequenceorencodedbyanucleicacidsequenceofanAnellovirusor 

anellovectorgeneticelement.Inembodimentsanimmuneresponse(e.g.,anundesiredoruntargeted 

immuneresponse)isdetectedbyassayingantibody(e.g., neutralizingantibody)presenceorlevel(e.g., 

15 presenceorlevelofananti-anellovectorantibodye.g.,presenceorlevelofanantibodyagainstan 

anellovectorasdescribedherein)inasubjecte.g., accordingtotheanti-TTVantibodydetectionmethod 

describedinTsudaetal.(1999:f.Virol.Methods77:199-206gincorporatedhereinbyreference)and/or 

themethodfordetermininganti-TTVJgGlevelsdescribedinKakkolaetal.(2008;Virology382:182

189incorporatedhereinbyreference).Antibodies(e.g.,neutralizingantibody)againstanAnellovirusor 

20 ananellovectorbasedthereoncanalsobedetectedbymethodsintheartfordetectinganti-viral 

methods S 

antibodies, , o eecingani- anioies, .g.,asdescribedinCalcedoetal.(2013, 

A"subsequenceasusedhereinreferstoanucleicacidsequenceoranaminoacidsequencethat 

iscomprisedinalargernucleicacidsequenceoraminoacidsequencerespectively.Insomeinstancesa 

25 subsequencemaycompriseadomainorfunctionalfragmentofthelargersequence.Insomeinstances 

thesubsequencemaycompriseafragmentofthelargersequencecapableofformingsecondaryand/or 

tertiarystructureswhenisolatedfromthelargersequencesimilartothesecondaryand/ortertiary 

structuresformedbythesubsequencewhenpresentwiththeremainderofthelargersequence.Insome 

instancesasubsequencecanbereplacedbyanothersequence(e.g.,asubseqencecomprisingan 

30 exogenoussequenceorasequenceheterologoustotheremainderofthelargersequence, e.g.,a 

correspondingsubsequencefromadifferentAnellovirus).  

Asusedhereintheterm"terminalresolutionsite"("TRS")referstoanucleicacidsequence 

havingatleast50%,60%,70%,75%,80%,85%,90%,95%,96%,97%,98%,99%,or100%sequence 

identitytotheTRSsequenceofthegenomeofavirus, e.g.,asdescribedherein(e.g.,anAAVTRS 
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sequenceasdescribedherein).InsomeinstancesaTRSiscleavedbyaRepmolecule(eagavia 

endonucleaseactivityoftherepmolecule)a InsomeinstancescleavageoftheTRSbyaRepmolecule 

producesa3'hydroxylendforreplicationofthenucleicacidmoleculecomprisingtheTRS.Insome 

instancesaTRSiscomprisedinanoriginofreplication, eage, inageneticelementofananellovector.In 

5 someinstancesaTRSispositionedwithinabout1, 2,3,4,5,10,15,20,25,or30nucleotidesofaRep

bindingmotif(RBM),eag.,asdescribedherein.InsomeinstancesaTRSispositionedabout13 

nucleotidesfromanRBM.InsomeinstancesaTRSispositioned5'relativetoanRBM.  

Asusedherein"treatment"~teating"andcognatesthereofrefertothemedicalmanagementofa 

subjectwiththeintenttoimproveamelioratestabilizepreventorcureadiseasepathologicalcondition 

10 ordisorder.Thistermincludesactivetreatment(treatmentdirectedtoimprovethediseasepathological 

conditionordisorder),causaltreatment(treatmentdirectedtothecauseoftheassociateddisease 

pathologicalconditionordisorder),palliativetreatment(treatmentdesignedforthereliefofsymptoms), 

preventativetreatment(treatmentdirectedtopreventingminimizingorpartiallyorcompletelyinhibiting 

thedevelopmentoftheassociateddiseasepathologicalconditionordisorder);andsupportivetreatment 

15 (treatmentemployedtosupplementanothertherapy).  

Thisinventionrelatesgenerallytoanellovectors, e.g.,syntheticanellovectorsmethodsof 

administrationofanellovectorsandusesthereofThepresentdisclosureprovidesanellovectors 

compositionscomprisinganellovectorsandmethodsofmakingorusinganellovectors.Anellovectorsare 

20 generallyusefulasdeliveryvehiclese.g~,fordeliveringatherapeuticagenttoaeukaryoticcell.  

Generallyananellovectorwillincludeageneticelementcomprisinganucleicacidsequence(eaga, 

proteinaceousexterior.Ananellovectormayincludeoneormoredeletionsofsequences(e.g.,regionsor 

domainsasdescribedherein)relativetoanAnellovirussequence(e.g.,asdescribedherein).  

25 Anellovectorscanbeusedasasubstantially non-immunogenicvehiclefordeliveringthegeneticelement, 

oraneffectorencodedtherein(eaga, apolypeptideornucleicacideffectoreag.,asdescribedherein),into 

eukaryoticcellse.g~,totreatadiseaseordisorderinasubjectcomprisingthecells.  
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I. Compositions and Methods for Making Anellovectors 

Thepresentdisclosureprovidesinsomeaspectsanellovectorsandmethodsthereoffor 

deliveringeffectors.Insomeembodimentstheanellovectorsorcomponentsthereofcanbemadeas 

5 describedbelow.Insomeembodimentsthecompositionsandmethodsdescribedhereincanbeusedto 

produceageneticelementorageneticelementconstruct.Insomeembodimentsthecompositionsand 

methodsdescribedhereincanbeusedtoproduceoneormoreAnellovirusORFmolecules(eagaan 

ORFi, ORF2,ORF2/2,ORF2/3,ORF1/1, orORF1/2moleculeorafunctionalfragmentorsplicevariant 

thereof).Insomeembodimentsthecompositionsandmethodsdescribedhereincanbeusedtoproducea 

10 proteinaceousexteriororacomponentthereof(e~g~,anORFimolecule),e.g~,inahostcell.Insome 

embodimentstheanellovectorsorcomponentsthereofcanbemadeusingatandemconstructeag.,as 

describedinUeS.ProvisionalApplication63/038,483whichisincorporatedhereinbyreferenceinits 

entirety.Insomeembodimentstheanellovectorsorcomponentsthereofcanbemadeusinga 

bacmid/insectcellsysteme.g.,asdescribedasdescribedinUS.ProvisionalApplicationNumber 

15 631038,603whichisincorporatedhereinbyreferenceinitsentirety.  

Without wishingtobeboundbytheoryrollingcircleamplificationmayoccurviaRepprotein 

bindingtoaRepbindingsite(eagacomprisinga5'UTR, eage, comprisingahairpinioopand/oranorigin 

ofreplicationeag., asdescribedherein)positioned5' relativeto(orwithinthe5' regionof)thegenetic 

elementregion.TheRepproteinmaythenproceedthroughthegeneticelementregionresultinginthe 

20 synthesisofthegeneticelement.Thegeneticelementmaythenbecircularizedandthenenclosedwithin 

ComponentsandAssemblyofAnellovectors 

Thecompositionsandmethodshereincanbeusedtoproduceanellovectors.Asdescribedherein 

25 ananellovectorgenerallycomprisesageneticelement(eaga, asingle-strandedcircularDNAmolecule, 

eagacomprisinga5' UTRregionasdescribedherein)enclosedwithinaproteinaceousexterior(e.g., 

comprisingapolypeptideencodedbyanAnellovirusORFinucleicacidegg.,asdescribedherein).In 

someembodimentsthegeneticelementcomprisesoneormoresequencesencodingAnellovirusORFs 

(eag.,oneormoreofanAnellovirusORFiORF2,0RF212,ORF2/3,ORF1/1,orORF1/2).Asused 

30 hereinanAnellovirusORForORFmolecule(e.g.,anAnellovirusORFi, ORF2,ORF2/2,ORF2/3, 

ORF1/1, orORF1/2)includesapolypeptidecomprisinganaminoacidsequencehavingatleast70%, 

'75%,80%,85%,90%,95%,96%,97%,98%,99%or100%sequenceidentitytoacorresponding 

AnellovirusORFsequence, e~asdescribedinPCT/US2O18/037379orPCT/US19/65995(eachof 

whichisincorporatedbyreferencehereinintheirentirety).Inembodimentsthegeneticelement 
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comprisesasequenceencodinganAnellovirusORF1orasplicevariantorfunctionalfragmentthereof 

(eag., ajelly-rollregioneag.,asdescribedherein).Insomeembodimentstheproteinaceousexterior 

comprisesapolypeptideencodedbyanAnellovirusORFinucleicacid(eagaanAnellovirusORFi 

moleculeorasplicevariantorfunctionalfragmentthereof).  

5 Insomeembodimentsananellovectorisassembledbyenclosingageneticelement(e~g~,as 

describedherein)withinaproteinaceousexterior(eagaasdescribedherein).Insomeembodimentsthe 

geneticelementisenclosedwithintheproteinaceousexteriorinahostcell(eag.,asdescribedherein).In 

someembodimentsthehostcellexpressesoneormorepolypeptidescomprisedintheproteinaceous 

exterior(e.g.,apolypeptideencodedbyanAnellovirusORFinucleicacid, e.g.,anORFimolecule).For 

10 exampleinsomeembodimentsthehostcellcomprisesanucleicacidsequenceencodinganAnellovirus 

ORFimoleculee.g., asplicevariantorafunctionalfragmentofanAnellovirusORFipolypeptide(e.g., 

awild-typeAnellovirusORFiproteinorapolypeptideencodedbyawild-typeAnellovirusORFinucleic 

acide.g., asdescribedherein).InembodimentsthenucleicacidsequenceencodingtheAnellovirus 

ORFimoleculeiscomprisedinanucleicacidconstruct(e.g., aplasmidviralvector, virusminicircle, 

15 bacmidorartificialchromosome)comprisedinthehostcell.Inembodimentsthenucleicacidsequence 

encodingtheAnellovirusORFimoleculeisintegratedintothegenomeofthehostcell.  

Insomeembodimentsthehostcellcomprisesthegeneticelementand/oranucleicacidconstruct 
U 

comprisingthesequenceofthegeneticelement.Insomeembodimentsthenucleicacidconstructis 

selectedfromaplasmidviralnucleicacidminicirclebacmidorartificialchromosome.Insome 

20 embodimentsthegeneticelementisexcisedfromthenucleicacidconstructandoptionallyconverted 

fromadouble-strandedformtoasingle-strandedform(e.g.,bydenaturation).Insomeembodimentsthe 

Insomeembodimentsthepolymeraseproducesasingle-strandedcopyofthegeneticelementsequence 

whichcanoptionallybecircularizedtoformageneticelementasdescribedherein.Inother 

25 embodimentsthenucleicacidconstructisadouble-strandedminicircleproducedbycircularizingthe 

nucleicacidsequenceofthegeneticelementinvitro.Inembodimentstheinvitro-circularized(JVC) 

minicircleisintroducedintothehostcellwhereitisconvertedtoasingle-strandedgeneticelement 

suitableforenclosureinaproteinaceousexteriorasdescribedherein.  

30 ORFIMoleculese.g.,forassemblyofAneiovectors 

Ananellovectorcanbemadeforexamplebyenclosingageneticelementwithinaproteinaceous 

exterior.TheproteinaceousexteriorofanAnellovectorgenerallycomprisesapolypeptideencodedbyan 

AnellovirusORFinucleicacid(e.g.,anAnellovirusORFimoleculeorasplicevariantorfunctional 

fragmentthereof, e.g.,asdescribedherein).AnORFimoleculemayinsomeembodimentscomprise 
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oneormoreof:afirstregioncomprisinganargininerichregion, eag., aregionhavingatleast60%basic 

residues(e.g.,atleast60%,65%,70%,75%,80%,85%,90%,95%,or100%basicresidues'e.g., 

between60%-90%,60%-SO%,7O%-90%,or70-80%basicresidues),andasecondregioncomprising 

jelly-rolldomain, e.g.,atleastsixbetastrands(e.g.,4,5,6,7,8,9,10,11,or12betastrands).In 

5 embodimentstheproteinaceousexteriorcomprisesoneormore(e.g.,1, 2,3,4,orall5)ofan 

AnellovirusORFiarginine-richregionjelly-rollregionN22domainhypervariableregionand/orC

terminaldomain.InsomeembodimentstheproteinaceousexteriorcomprisesanAnellovirusORFi 

jelly-rollregion(e.g.,asdescribedherein).Insomeembodimentstheproteinaceousexteriorcomprises 

anAnellovirusORFiarginine-richregion(e.g., asdescribedherein).Insomeembodimentsthe 

10 proteinaceousexterior comprisesanAnellovirusORFiN22domain(e.g.,asdescribedherein).Insome 

embodimentstheproteinaceousexteriorcomprisesanAnellovirushypervariableregion(e.g., as 

describedherein).InsomeembodimentstheproteinaceousexteriorcomprisesanAnellovirusORFiC

terminaldomain(e.g., asdescribedherein).  

InsomeembodimentstheanellovectorcomprisesanORFimoleculeand/oranucleicacid 

15 encodinganORFimolecule.GenerallyanORFimoleculecomprisesapolypeptidehavingthe 

structuralfeaturesand/oractivityofanAnellovirusORFiprotein(e.g.,anAnellovirusORFiproteinas 

describedherein),orafunctionalfragmentthereofInsomeembodimentstheORFimoleculecomprises 

atruncationrelativetoanAnellovirusORFiprotein(e.g.,anAnellovirusORFiproteinasdescribed 

herein).InsomeembodimentstheORFimoleculeistruncatedbyatleast10,20,30,40,50,60,70,80, 
aminoacidsoftheAnellovirus 

20 90,100,150,200,250,300,350,400,450,500,550,600,650,or'100 U 

ORFiprotein.InsomeembodimentsanORFimoleculecomprisesanaminoacidsequencehavingat 

least75%,80%,85%,90%,95%,96%,97%,98%,or99%sequenceidentitytoanAlphatorquevirus 

BetatorquevirusorGammatorquevirusuxvlprotein, e.g.,asdescribedherein.AnORFimoleculecan 

generallybindtoanucleicacidmoleculesuchasDNA(e.g., ageneticelement, e.g.,asdescribedherein).  

25 InsomeembodimentsanORFimoleculelocalizestothenucleusofacell.Incertainembodimentsan 

ORFimoleculelocalizestothenucleolusofacell.  

Without wishingtobeboundbytheoryanORFimoleculemaybecapableofbindingtoother 

ORFimoleculese.g.,toformaproteinaceousexterior(e.g.,asdescribedherein).SuchanORFi 

moleculemaybedescribedashavingthecapacitytoformacapsid.Insomeembodimentsthe 

30 proteinaceousexteriormayencloseanucleicacidmolecule(e.g., ageneticelementasdescribedherein 

e.g.,producedusingacompositionorconstructasdescribedherein).Insomeembodimentsapluralityof 

ORFimoleculesmayformamultimere.g.,toproduceaproteinaceousexterior.Insomeembodiments 

themultimermaybeahomomultimer.Inotherembodimentsthemultimermaybeaheteromultimer.  
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InsomeembodimentsafirstpluralityofanellovectorscomprisinganORFimoleculeas 

describedhereinisadministeredtoasubject.Insomeembodimentsasecondpluralityofanellovectors 

comprisinganORFimoleculedescribedhereinissubsequentlyadministeredtothesubjectfollowing 

administrationofthefirstplurality.Insomeembodimentsthesecondpluralityofanellovectorscomprises 

5 anORFimoleculehavingthesameaminoacidsequenceastheORFimoleculecomprisedbythe 

anellovectorsofthefirstplurality.Insomeembodimentsthesecondpluralityofanellovectorscomprises 

anORFimoleculehavingatleast70%,75%,80%,85%,90%,95%,96%,97%,98%,99%,or100% 

aminoacidsequenceU 

totheORFimoleculecomprisedbytheanellovectorsofthefirstplurality.  

10 ORF2Moleculese.g.,forassemblyofAneiovectors 

Producingananellovectorusingthecompositionsormethodsdescribedhereinmayinvolve 

expressionofanAnellovirusORF2molecule(e.g.,asdescribedherein),orasplicevariantorfunctional 

fragmentthereofInsomeembodimentstheanellovectorcomprisesanORF2moleculeorasplice 

variantorfunctionalfragmentthereof, and/oranucleicacidencodinganORF2moleculeorasplice 

15 variantorfunctionalfragmentthereofInsomeembodimentstheanellovectordoesnotcomprisean 

ORF2moleculeorasplicevariantorfunctionalfragmentthereofand/oranucleicacidencodingan 

ORF2moleculeorasplicevariantorfunctionalfragmentthereofInsomeembodimentsproducingthe 

anellovectorcomprisesexpressionofanORF2moleculeorasplicevariantorfunctionalfragment 

thereofbuttheORF2moleculeisnotincorporatedintotheanellovector.  

20 

Productionofproteincomponents 

describedherein.Insomeembodimentstheproteincomponentsofananellovectorincludinge.g.,the 

proteinaceousexteriorareproducedinthesamehostcellthatpackagesthegeneticelementsintothe 

25 proteinaceousexteriorstherebyproducingtheanellovectors.Insomeembodimentstheprotein 

componentsofananellovectorincludinge.g.,theproteinaceousexteriorareproducedinacellthatdoes 

notcompriseageneticelementand/orageneticelementconstruct(e.g., asdescribedherein).  

Baculovirusexpressionsystems 

30 Aviralexpressionsysteme.g.abaculovirusexpressionsystemmaybeusedtoexpressproteins 
U 

(e.g.,forproductionofanellovectors),e.g.,asdescribedherein.Baculovirusesarerod-shapedviruses 

withacircularsupercoileddouble-strandedDNAgenome.Generaofbaculovirusesinclude: 

Alphabaculovirus(nucleopolyhedroviruses(NPVs)isolatedfromLepidoptera), Betabaculoviruses 

(granuloviruses(GV)isolatedfromLepidoptera),Gammabaculoviruses(NPVsisolatedfrom 
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Hymenoptera)andDeltabaculoviruses(NPVsisolatedfromDiptera).WhileGVstypicallycontainonly 

onenucleocapsidperenvelopeNPVstypicallycontaineithersingle(SNPV)ormultiple(MNPV) 

nucleocapsidsperenvelope.TheenvelopedvirionsarefurtheroccludedingranulinmatrixinGVsand 

polyhedrininNPVs.Baculovirusestypicallyhavebothlyticandoccludedlifecycles.Insome 

5 embodimentsthelyticandoccludedlifecyclesmanifestindependentlythroughoutthethreephasesof 

virusreplication:earlylateandverylatephase.Insomeembodimentsduringtheearlyphaseviral 

DNAreplicationtakesplacefollowingviralentryintothehostcellearlyviralgeneexpressionandshut

offofthehostgeneexpressionmachinery.Insomeembodimentsinthelatephaselategenesthatcode 

forviralDNAreplicationareexpressedviralparticlesareassembledandextracellularvirus(EV)is 

10 producedbythehostcell.InsomeembodimentsintheverylatephasethepolyhedrinandplOgenesare 

expressedoccludedviruses(OV)areproducedbythehostcellandthehostcellislysed.Since 

baculovirusesinfectinsectspeciestheycanbeusedasbiologicalagentstoproduceexogenousproteinsin 
U 

baculoviruses-permissiveinsectcellsorlarvae.DifferentisolatesofbaculovirussuchasAutographa 

californicamultiplenuclearpolyhedrosisvirus(AcMNPV)andBombyxmon(silkworm)nuclear 

15 polyhedrosisvirus(BmNPV)maybeusedinexogenousproteinexpression.Variousbaculoviral 

expressionsystemsarecommerciallyavailablee.g., fromThermoFisher.  

Insomeembodimentstheproteinsdescribedherein(e.g., anAnellovirusORFmoleculee.g., 

ORFi, ORF2,0RF212,0RF213,ORF1/1, orORF1/2orafunctionalfragmentorsplicevariantthereof) 

maybeexpressedusingabaculovirusexpressionvector(e.g.,abacmid)tatcomprisesoneormore 

20 componentsdescribed U Forexampleabaculovirusexpressionvectormayincludeoneormoreof 

(e.g.,allof)aselectablemarker(e.g.,kanR),anoriginofreplication(e.g.,oneorbothofabacterialorigin 

apromoter.Insomeembodimentsabaculovirusexpressionvector(e.g.,abacmidasdescribedherein) 

canbeproducedbyreplacingthenaturallyoccurringwild-typepolyhedringenewhichencodesfor 

25 baculovirusocclusionbodieswithgenesencodingtheproteinsdescribedherein.Insomeembodiments 

thegenesencodingtheproteinsdescribedhereinareclonedintoabaculovirusexpressionvector(e.g.,a 

bacmidasdescribedherein)containingabaculoviruspromoter.Insomeembodimentsthebaculovirual 

vectorcomprisesoneormorenon-baculoviralpromoterse.g., amammalianpromoteroranAnellovirus 

promoter.Insomeembodimentsthegenesencodingtheproteinsdescribedhereinareclonedintoa 

30 donorvector(e.g.,asdescribedherein),whichisthencontactedwithanemptybaculovinisexpression 

vector(e.g., anemptybacmid)suchthatthegenesencodingtheproteinsdescribedhereinaretransferred 

(e.g.,byhomologousrecombinationortransposaseactivity)fromthedonorvectorintothebaculovinis 

expressionvector(e.g.,bacmid).Insomeembodimentsthebaculovinispromoterisflankedby 

baculovinisDNAfromthenonessentialpolyhedringenelocus.Insomeembodimentsaproteindescribed 
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hereinisunderthetranscriptionalcontroloftheAcNPVpolyhedrinpromoterintheverylatephaseof 

viralreplication.Insomeembodimentsastrongpromotersuitableforuseinbaculoviralexpressionin 

insectcellsincludebutarenotlimitedtobaculovirusplOpromoterspolyhedrin(polh)promotersp6.9 

promotersandcapsidproteinpromoters.Weakpromoterssuitableforuseinbaculoviralexpressionin 

5 insectcellsincludeie1, ie2,ie0,eti39K(akapp3l)andgp64promotersofbaculoviruses.  

Insomeembodimentsarecombinantbaculovirusisproducedbyhomologousrecombination 

betweenabaculoviralgenome(e.g.,awild-typeormutantbaculoviralgenome),andatransfervector.In 

someembodimentsoneormoregenesencodingaproteindescribedhereinareclonedintothetransfer 

vector.Insomeembodimentsthetransfervectorfurthercontainsabaculoviruspromoterflankedby 

10 DNAfromanonessentialgenelocuse.g.,polyhedringene.Insomeembodimentsoneormoregenes 

encodingaproteindescribedhereinareinsertedintothebaculoviralgenomebyhomologous 

recombinationbetweenthebaculoviralgenomeandthetransfervector.Insomeembodimentsthe 

baculoviralgenomeislinearizedatoneormoreuniquesites.Insomeembodimentsthelinearizedsites 

arelocatednearthetargetsiteforinsertionofgenesencodingtheproteinsdescribedhereinintothe 

15 baculoviralgenome.Insomeembodimentsalinearizedbaculoviralgenomemissingafragmentofthe 

baculoviralgenomedownstreamfromagene, e.g.,polyhedringenecanbeusedforhomologous 

recombination.Insomeembodimentsthebaculoviralgenomeandtransfervectorareco-transfectedinto 

insectcells.Insomeembodimentsthemethodofproducingtherecombinantbaculoviruscomprisesthe 

stepsofpreparingthebaculoviralgenomeforperforminghomologousrecombinationwithatransfer 

20 vectorcontainingthegenesencodingoneormoreproteindescribedhereinandco-transfectingthe 

transfervectorandthebaculoviralgenomeDNAintoinsectcells.Insomeembodimentsthebaculoviral 

mayenhancetheprobabilityofrecombinationbetweenthebaculoviralgenomeandthetransfervector.In 

someembodimentsthehomologyregioninthetransfervectorislocatedupstreamordownstreamofthe 

25 promoter. Insomeembodimentstoinducehomologousrecombinationthebaculoviralgenomeand 

transfervectoraremixedataweightratioofabout1:1to10:1.  

Insomeembodimentsarecombinantbaculovirusisgeneratedbyamethodcomprisingsite

specifictranspositionwithTn],e.g.,wherebythegenesencodingtheproteinsdescribedhereinare 

insertedintobacmidDNAe.g.,propagatedinbacteriae.g., F.coli(e.g.,DIIlOBaccells).Insome 

30 embodimentsthegenesencodingtheproteinsdescribedhereinareclonedintoapFASTBAC®vector 

andtransformedintocompetentcellse.g., DH1OBAC®competentcellscontainingthebacmidDNA 

withamini-attTnltargetsite.Insomeembodimentsthebaculovirusexpressionvectore.g., 

pFASTBAC®vectormayhaveapromotere.g., adualpromoter(e.g., polyhedrinpromoterp10 

promoter).CommerciallyavailablepFASTBAC®donorplasmidsinclude:pFASTBAC1, pFASTBAC 

4'1 
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HTandpFASTBACDUAL.InsomeembodimentsrecombinantbacmidDNAcontaining-coloniesare 

identifiedandbacmidDNAisisolatedtotransfectinsectcells.  

Insomeembodimentsabaculoviralvectorisintroducedintoaninsectcelltogetherwithahelper 

nucleicacid.Theintroductionmaybeconcurrentorsequential.Insomeembodimentsthehelpernucleic 

5 acidprovidesoneormorebaculoviralproteinse.g., topromotepackagingofthebaculoviralvector.  

Insomeembodimentsrecombinantbaculovirusproducedininsectcells(e.g.,byhomologous 

recombination)isexpandedandusedtoinfectinsectcells(e.g., inthemid-logarithmicgrowthphase)for 

recombinantproteinexpression.InsomeembodimentsrecombinantbacmidDNAproducedbysite

specifictranspositioninbacteriae.g., F.coliisusedtotransfectinsectcellswithatransfectionagent, 

10 e.g.,Cellfectin®II.AdditionalinformationonbaculovirusexpressionsystemsisdiscussedinUSpatent 

applicationsNos.14/447,341, 14/277,892,and12/278,916whichareherebyincorporatedbyreference.  

Insectcellsystems 

Theproteinsdescribedhereinmaybeexpressedininsectcellsinfectedortransfectedwith 

15 recombinantbaculovirusorbacmidDNAe.g.,asdescribedabove.Insomeembodimentsinsectcells 

include:theSf9andSf21cellsderivedfromSpodopterafrugiperdaandtheTn-368andHighFive' T M 

BTI-TN-5B1-4cells(alsoreferredtoasHi5cells)derivedfromTrichoplusiani.Insomeembodiments 

insectcelllinesSf21andSf9,derivedfromtheovariesofthepupalfallarmywormSpodoptera 

frugiperdacanbeusedfortheexpressionofrecombinantproteinsusingthebaculovirusexpression 

20 system.InsomeembodimentsSf21andSf9insectcellsmaybeculturedincommerciallyavailable 

serum-supplementedorserum-freemedia.Suitablemediaforculturinginsectcellsinclude:Graces 

FIVEIMSFM.Insomeembodimentssomeserum-freemediaformulationsutilizeaphosphatebuffer 

systemtomaintainaculturepHintherangeof6.0-6.4(Licarietal.Insectcellhostsforbaculovirus 

25 expressionvectorscontainendogenousexoglycosidaseactivity.BiotechnologyProgress9:146-152 

(1993)andDrugmandetal.Insectcellsasfactoriesforbiomanufacturing.BiotechnologyAdvances 
30:1140-1157(2012))forbothcultivationandrecombinantproteinproduction.Insomeembodimentsa 

PHof6.0-6.8forcultivatingvariousinsectcelllinesmaybeused.Insomeembodimentsinsectcellsare 

cultivatedinsuspensionorasamonolayeratatemperaturebetween25~to30 0 Cwithaeration.Additional 

30 informationoninsectcellsisdiscussedforexampleinUSPatentApplicationNos.141564,512and 

141775,154eachofwhichisherebyincorporatedbyreference.  
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Mammaliancellsystems 

Insomeembodimentstheproteinsdescribedhereinmaybeexpressedinvitroinanimalcelllines 

infectedortransfectedwithavectorencodingtheproteineag.,asdescribedherein.Animalcelllines 

envisagedinthecontextofthepresentdisclosureincludeporcinecelllines, eage, immortalisedporcine 

5 celllinessuchasbutnotlimitedtotheporcinekidneyepithelialcelllinesPK-15andSKthe 

monomyeloidcellline3D4131andthetesticularcelllineST.Alsoothermammaliancellslinesare 

includedsuchasCHOcells(Chinesehamsterovaries),MARC-145,MDBKRK-13,EEL.Additionally 

oralternativelyparticularembodimentsofthemethodsoftheinventionmakeuseofananimalcellline 

whichisanepithelialcellline, ae.acelllineofcellsofepitheliallineagea Celllinessuitablefor 

10 expressingtheproteinsdescribedhereinincludebutarenotlimitedtocelllinesofhumanorprimate 

originsuchashumanorprimatekidneycarcinomacelllines.  

GeneticElementConstructse.g.,forassemblyofAnellovectors 

Thegeneticelementofananellovectorasdescribedhereinmaybeproducedfromagenetic 

15 elementconstructthatcomprisesageneticelementregionandoptionallyothersequencesuchasvector 

backbone.GenerallythegeneticelementconstructcomprisesanAnellovirus5' UTR(e.g.,asdescribed 

herein).Ageneticelementconstructmaybeanynucleicacidconstructsuitablefordeliveryofthe 

sequenceofthegeneticelementintoahostcellinwhichthegeneticelementcanbeenclosedwithina 

proteinaceousexterior.Insomeembodimentsthegeneticelementconstructcomprisesapromoter.In 

20 someembodimentsthegeneticelementconstructisalinearnucleicacidmolecule.Insome 

embodimentsthegeneticelementconstructisacircularnucleicacidmolecule(eag., aplasmidbacmid 

double-stranded.Inotherembodimentsthegeneticelementissingle-stranded.Insomeembodiments 

thegeneticelementconstructcomprisesDNA.Insomeembodimentsthegeneticelementconstruct 

25 comprisesRNA.Insomeembodimentsthegeneticelementconstructcomprisesoneormoremodified 

nucleotides.  

Insomeaspectsthepresentdisclosureprovidesamethodforreplicationandpropagationofthe 

anellovectorasdescribedherein(eag.,inacellculturesystem),whichmaycompriseoneormoreofthe 

followingsteps:(a)introducing(eaga, transfecting)ageneticelement(e.g.,linearized)intoacellline 

30 sensitivetoanellovectorinfection'(b)harvestingthecellsandoptionallyisolatingcellsshowingthe 

presenceofthegeneticelement;(c)culturingthecellsobtainedinstep(b)(eagaforatleastthreedays, 

suchasatleastoneweekorlonger),dependingonexperimentalconditionsandgeneexpression'and(d) 
U 

harvestingthecellsofstep(c),egg.,asdescribedherein.  
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WO2022/170195 PCT/IiS2022/O15499 

Non-AnellovirusSequences 

Ageneticelementconstructasdescribedhereinmaycompriseanucleicacidsequence(e.g.,a 

sequencewithalengthofatleast10,20,30,40,50,60,70,80,90,100,125,150,175,200,250,300, 

400,500,600,700,800,900,1000,1500,2000,2500,3000,3500or4000nucleotides)fromthegenome 

5 ofanon-Anellovirusvirusorasequencehavingatleast75%,80%,85%,90%,95%,96%,97%,98%, 

99%,or100%sequenceidentitythereto.Examplesofvirusesfromwhichthenon-Anellovirussequence 

canbederivedincludewithoutlimitationaMonodnaviruse.g.,aShotokuvirus(e.g.,aCressdnaviricota 

[e.g.,aredondoviruscircovirus{e.g.,aporcinecircovirus, e.g.,PCV-1orPCV-2orbeak-and-feather 

diseasevirus}, geminivirus{e.g.,tomatogoldenmosaicvirus},ornanovirus{e.g.,BBTVMDV1, 

10 SCSVForFBNYV}]),oraParvovirus(e.g.,adependoparaviruse.g.,abocavirusoranAdeno

associatedvirus(AAV).Insomeinstancesthegeneticelementconstructcomprisesasequencefroma 

oovirus Cossaviricota, e.g.,Quintoviricetese.g.,Piccoviralese.g., 

Parvoviridaee.g.,Parvovirinaee.g.,Dependoparvoviruse.g.,anAAV.Insomeinstancesthegenetic 

elementcomprisesasequencefromanAAV(e.g.,AAV1, AAV2,orAAVS).  

15 Insomeinstancesthegeneticelementconstructcomprisesanon-Anellovirusoriginof 

replicatione.g.,asdescribedherein.Anon-Anellovirusoriginofreplicationmayinsomeinstancesbe 

comprisedinanITRfromthenon-Anellovirusorasequencehavingatleast75%,80%,85%,90%,95%, 

96%,97%,98%,99%or100%sequenceidentitythereto.Anon-Anellovirusoriginofreplicationmay, 

insomeinstancescompriseaRep-bindingmotif(RBM)ofthenon-Anellovirusorasequencehavingat 

20 least75%,80%,85%,90%,95%,96%,97%,98%,99%or100%sequenceidentitythereto.Anon

Anellovirusoriginofreplicationmayinsomeinstancescompriseaterminalresolutionsite(TRS)ofthe 

100%sequenceidentitythereto.  

25 Plasmids 

Insomeembodimentsthegeneticelementconstructisaplasmid.Theplasmidwillgenerally 

comprisethesequenceofageneticelementasdescribedhereinaswellasanoriginofreplicationsuitable 

forreplicationinahostcell(e.g., abacterialoriginofreplicationforreplicationinbacterialcells)anda 

selectablemarker(e.g.,anantibioticresistancegene).Insomeembodimentsthesequenceofthegenetic 

30 elementcanbeexcisedfromtheplasmid.Insomeembodimentstheplasmidiscapableofreplicationin 

abacterialcell.Insomeembodimentstheplasmidiscapableofreplicationinamammaliancell(e.g.,a 

humancell).Insomeembodimentsaplasmidisatleast300,400,500,600,700,800,900,1000,2000, 

3000,4000,or5000bpinlength.Insomeembodimentstheplasmidislessthan600,700,800,900, 

1000,2000,3000,4000,5000,6000,7000,8000,9000,or10,000bpinlength.Insomeembodiments, 
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theplasmidhasalengthbetween300-400,400-500,500-600,600-700,700-800,800-900,900-1000, 

1000-1500,1500-2000,2000-2500,2500-3000,3000-4000,or4000-5000bp.Insomeembodimentsthe 

geneticelementcanbeexcisedfromaplasmid(e.g., byinvitrocircularization),forexampletoforma 

minicircleeagaasdescribedherein.Inembodimentsexcisionofthegeneticelementseparatesthe 

5 geneticelementsequencefromtheplasmidbackbone(e~g~,separatesthegeneticelementfromabacterial 

backbone).  

Smallcircularnucleicacidconstructs 

Insomeembodimentsthegeneticelementconstructisacircularnucleicacidconstructe.g., 

10 lackingabackbone(e.g., lackingabacterialoriginofreplicationand/orselectablemarker). In 

embodimentsthegeneticelementisadouble-strandedcircularnucleicacidconstruct.Inembodiments 

thedouble-strandedcircularnucleicacidconstructisproducedbyinvitrocircularization(IVC),e.g.,as 

describedherein.Inembodimentsthedouble-strandedcircularnucleicacidconstructcanbeintroduced 

intoahostcellinwhichitcanbeconvertedintoorusedasatemplateforgeneratingsingle-stranded 

15 circulargeneticelements, e.g.,asdescribedherein.Insomeembodimentsthecircularnucleicacid 

constructdoesnotcompriseaplasmidbackboneorafunctionalfragmentthereofInsomeembodiments, 

thecircularnucleicacidconstructisatleast2000,2100,2200,2300,2400,2500,2600,2700,2800,2900, 

3000,3100,3200,3300,3400,3500,3600,3700,3800,3900,4000,4100,4200,4300,4400or4500bp 

inlength.Insomeembodimentsthecircularnucleicacidconstructislessthan2900,3000,3100,3200, 

20 3300,3400,3500,3600,3700,3800,3900,4000,4100,4200,4300,4400,4500,4600,4700,4800,4900, 

5000,5500,or6000bpinlength.Insomeembodimentsthecircularnucleicacidconstructisbetween 

2900,2900-3000,3000-3100,3100-3200,3200-3300,3300-3400,3400-3500,3500-3600,3600-3700, 

3700-3800,3800-3900,3900-4000,4000-4100,4100-4200,4200-4300,4300-4400,or4400-4500bpin 

25 length.Insomeembodimentsthecircularnucleicacidconstructisaminicircle.  

Invitrocircularization 

Insomeinstancesthegeneticelementtobepackagedintoaproteinaceousexteriorisasingle 

strandedcircularDNA.Thegeneticelementmayinsomeinstancesbeintroducedintoahostcellviaa 

30 geneticelementconstructhavingaformotherthanasinglestrandedcircularDNA.Forexamplethe 

geneticelementconstructmaybeadouble-strandedcircularDNA.Thedouble-strandedcircularDNA 

maythenbeconvertedintoasingle-strandedcircularDNAinthehostcell(e.g.,ahostcellcomprisinga 

suitableenzymeforrollingcirclereplicatione.g.,anAnellovirusRepprotein, e.g.,Rep6S/78,Rep6O, 

RepARepBPreMobMTraXTrwCMobO22Sl, Mob02282,NikB,0RF50240,NikKTecHOrfJor 
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2000-2100,2100-2200,2200-2300,2300-2400,2400-2500,2500-2600,2600-2700,2700-2800,2800-
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TraleagaasdescribedinWawrzyniaketal.2017,Front.Microbiol.8:2353'incorporatedhereinby 

referencewithrespecttothelistedenzymes).Insomeembodimentsthedouble-strandedcircularDNAis 

producedbyinvitrocircularization(IVC),e.g.,asdescribedinExample15.  

GenerallyinvitrocircularizedDNAconstructscanbeproducedbydigestingageneticelement 

5 construct(e.g~,aplasmidcomprisingthesequenceofageneticelement)tobepackagedsuchthatthe 

geneticelementsequenceisexcisedasalinearDNAmolecule.TheresultantlinearDNAcanthenbe 

ligatedeag.,usingaDNAligasetoformadouble-strandedcircularDNA.Insomeinstancesadouble

strandedcircularDNAproducedbyinvitrocircularizationcanundergorollingcirclereplicationeag.,as 

describedherein.Withoutwishingtobeboundbytheoryitiscontemplatedthatinvitrocircularization 

10 resultsinadouble-strandedDNAconstructthatcanundergorollingcirclereplicationwithoutfurther 

modificationtherebybeingcapableofproducingsingle-strandedcircularDNAofasuitablesizetobe 
U 

packagedintoananeLlovector, e.g.,asdescribedherein.Insomeembodimentsthedouble-strandedDNA 

constructissmallerthanaplasmid(e.g.,abacterialplasmid).Insomeembodimentsthedouble-stranded 

DNAconstructisexcisedfromaplasmid(eagaabacterialplasmid)andthencircularizedeag.,byinvitro 

15 circularizations 

TandemConstructs 

Insomeembodimentsageneticelementconstructcomprisesafirstcopyofageneticelement 

sequence(e.g.,thenucleicacidsequenceofageneticelementeag.,asdescribedherein)andatleasta 

20 portionofasecondcopyofageneticelementsequence(eag., thenucleicacidsequenceofthesame 

geneticelementorthenucleicacidsequenceofadifferentgeneticelement),arrangedintandem.Genetic 

tandemconstructsareusedforproducingananellovector U 

geneticelement.Thefirstcopyofthegenetic 
elementsequenceandthesecondcopyofthegeneticelementsequencemayinsomeinstancesbe 

25 inmiediatelyadjacenttoeachotheronthegeneticacidconstruct.Inotherinstancesthefirstcopyofthe 

geneticelementsequenceandthesecondcopyofthegeneticelementsequencemaybeseparatede.g.,by 

aspacersequence.Insomeembodimentsthesecondcopyofthegeneticelementsequenceorthe 
U 

portionthereofcomprisesanupstreamreplication-facilitatingsequence(uRFS),eag., asdescribedherein.  

Insomeembodimentsthesecondcopyofthegeneticelementsequenceortheportionthereofcomprises 

30 adownstreamreplication-facilitatingsequence(dRFS),eagaasdescribedherein. Insomeembodiments, 

theuRFSand/ordRFScomprisesanoriginofreplication(e.gaamammalianoriginofreplicationan 
insectoriginofreplicationoraviraloriginofreplicationeaga, anon-Anellovirus U 

originofreplication 

e.g~,asdescribedherein)orportionthereof.InsomeembodimentstheuRFSand/ordRFSdoesnot 

compriseanoriginofreplication.InsomeembodimentstheuRFSand/ordRFScomprisesahairpinloop 
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elementconstructshavingsuchastructurearegenerallyreferredtohereinastandemconstructs.Such
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(eag.,illthe5'UTR).Insomeembodimentsatandemconstructproduceshigherlevelsofagenetic 

elementthananotherwisesimilarconstructlackingthesecondcopyofthegeneticelementorportion 

thereofWithoutbeingboundbytheoryatandemconstructdescribedhereinmayinsomeembodiments 

replicatebyrollingcirclereplication.Insomeembodimentsatandemconstructisaplasmid.Insome 

5 embodimentsatandemconstructiscircular.Insomeembodimentsatandemconstructislinear.In 

someembodimentsatandemconstructissingle-stranded.Insomeembodimentsatandemconstructis 

double-stranded.InsomeembodimentsatandemconstructisDNA.  

AtandemconstructmayinsomeinstancesU afirstcopyofthesequenceofthegenetic 

elementandasecondcopyofthesequenceofthegeneticelementoraportionthereofItisunderstood 

10 thatthesecondcopycanbeanidenticalcopyofthefirstcopyoraportionthereoforcancompriseoneor 

moresequencedifferencese.g., substitutionsadditionsordeletions.Insomeinstancesthesecondcopy 

ofthegeneticelementsequenceorportionthereofispositioned5' relativetothefirstcopyofthegenetic 

elementsequence.Insomeinstancesthesecondcopyofthegeneticelementsequenceorportionthereof 

ispositioned3'relativetothefirstcopyofthegeneticelementsequence.Insomeinstancesthesecond 

15 copyofthegeneticelementsequenceorportionthereofandthefirstcopyofthegeneticelementsequence 

areadjacenttoeachotherinthetandemconstruct.Insomeinstancesthesecondcopyofthegenetic 

elementsequenceorportionthereofandthefirstcopyofthegeneticelementsequenceareseparated, e 

byaspacersequence.  

Insomeembodimentsthetandemconstructsdescribedhereincanbeusedtoproducethegenetic 

20 elementofavector(e.g., anellovector),vehicleorparticle(e.g., viralparticle)comprisingacapsid(e.g., 

acapsidcomprisinganAnellovirusORFe.g.,anORFimoleculee.g.,asdescribedherein)encapsulating 

relativetotheAnellovirusfromwhichtheORFimoleculewasderived)sequenceencodingatherapeutic 

effector.Inembodimentsthevectoriscapableofdeliveringthegeneticelementintoamammaliane.g., 

25 humancell.Insomeembodimentsthegeneticelementhaslessthanabout50%(e.g.,lessthan50%, 

40%,30%,25%,20%,15%,10%,9%,8%,7%,6%,5.5%,5%,4.5%,4%,3.5%,3%,2.5%,2%,1.5%,or 

less)identitytoawildtypeAnellovirusgenomesequence.Insomeembodimentsthegeneticelement 

hasnomorethan1.5%,2%,2.5%,3%,3.5%,4%,4.5%,5%,5.5%,6%,7%,8%,9%,10%,15%,20%, 

25%,30%,40%,50%,60%,70%,'75%,or80%identitytoawildtypeAnellovirusgenomesequence.In 

30 someembodimentsthegeneticelementhasgreaterthanabout2000,3000,4000,4500,orSOOO 

contiguousnucleotidesofnon-Anellovirusgenomesequence.Insomeembodimentsthegeneticelement 

hasgreaterthanabout2000to5000,2500to4500,3000to4500,2500to4500,3500,or4000,4500(e.g., 

betweenabout3000to4500)nucleotidesnucleotidesofnon-Anellovirusgenomesequence.  
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WO2022/170195 PCT/IiS2022/O15499 

Insomeembodimentsofthesystemsandmethodshereinavector(e.g.,ananellovector)ismade 

byintroducingintoacellafirstnucleicacidmoleculethatisageneticelementorgeneticelement 

constructeagaatandemconstructandasecondnucleicacidmoleculeencodingoneormoreadditional 

proteins(eagaaRepmoleculeand/oracapsidprotein),e.g.,asdescribedherein.Insomeembodiments 

5 thefirstnucleicacidmoleculeandthesecondnucleicacidmoleculeareattachedtoeachother(e.g.,ina 

geneticelementconstructdescribedherein, e.g.,incis).Insomeembodimentsthefirstnucleicacid 

moleculeandthesecondnucleicacidmoleculeareseparate(e.gintrans).Insomeembodimentsthe 

firstnucleicacidmoleculeisaplasmidcosmidbacmidminicircleorartificialchromosome.Insome 

embodimentsthesecondnucleicacidmoleculeisaplasmidcosmidbacmidminicircleorartificial 

10 chromosome.Insomeembodimentsthesecondnucleicacidmoleculeisintegratedintothegenomeof 

thehostcell.  

Insomeembodimentsthemethodfurtherincludesintroducingthefirstnucleicacidmolecule 

and/orthesecondnucleicacidmoleculeintothehostcell.Insomeembodimentsthesecondnucleicacid 

moleculeisintroducedintothehostcellpriortoconcurrentlywitorafterthefirstnucleicacid 

15 molecule.Inotherembodimentsthesecondnucleicacidmoleculeisintegratedintothegenomeofthe 

hostcell.Insomeembodimentsthesecondnucleicacidmoleculeisorcomprisesorispartofahelper 

constructhelpervirusorotherhelpervectore.g.,asdescribedherein.  

Cis/7'ransConstructs 

20 Insomeembodimentsageneticelementconstructasdescribedhereincomprisesoneormore 

sequencesencodingoneormoreAnellovirusORFse.g.,proteinaceousexteriorcomponents(e.g., 

geneticelementconstructmaycompriseanucleicacidsequenceencodinganAnellovirusORFi 

molecule.Suchgeneticelementconstructscanbesuitableforintroducingthegeneticelementandthe 

25 AnellovirusORF(s)intoahostcellincis.Inotherembodimentsageneticelementconstructas 

describedhereindoesnotcomprisesequencesencodingoneormoreAnellovirusORFs, e 

proteinaceousexteriorcomponents(e.g.,polypeptidesencodedbyanAnellovirusORFinucleicacid, 

e.g.,asdescribedherein).Forexamplethegeneticelementconstructmaynotcompriseanucleicacid 

sequenceencodinganAnellovirusORFimolecule.Suchgeneticelementconstructscanbesuitablefor 

30 introducingthegeneticelementintoahostcellwiththeoneormoreAnellovirusORFstobeprovidedin 

trans(e.g.,viaintroductionofasecondnucleicacidconstructencodingoneormoreoftheAnellovirus 

ORFsorviaanAnellovirusORFcassetteintegratedintothegenomeofthehostcell).Insome 
U 

embodimentsanORFimoleculeisprovidedintranse.g.,asdescribedherein.Insomeembodiments 
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polypeptidesencodedbyanAnellovirusORFinucleicacide.g., asdescribedherein).Forexamplethe
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anORF2moleculeisprovidedintranseagaasdescribedherein.InsomeembodimentsanORFi 

moleculeandanORFimoleculearebothprovidedintranse.g.,asdescribedherein.  

Insomeembodimentsthegeneticelementconstructcomprisesasequenceencodingan 

AnellovirusORFimoleculeorasplicevariantorfunctionalfragmentthereof(e.g.,ajelly-rollregion, 

5 e.g.,asdescribedherein).Inembodimentstheportionofthegeneticelementthatdoesnotcomprisethe 

sequenceofthegeneticelementcomprisesthesequenceencodingtheAnellovirusORF1moleculeor 

splicevariantorfunctionalfragmentthereof(e.g., inacassettecomprisingapromoterandthesequence 

encodingtheAnellovirusORFimoleculeorsplicevariantorfunctionalfragmentthereof).Infurther 

embodimentstheportionoftheconstructcomprisingthesequenceofthegeneticelementcomprisesa 

10 sequenceencodinganAnellovirusORFimoleculeorasplicevariantorfunctionalfragmentthereof 

(e.g., ajelly-rollregione.g.,asdescribedherein).Inembodimentsenclosureofsuchageneticelement 

inaproteinaceousexterior(e.g., asdescribedherein)producesareplication-componentanellovector(e.g., 

ananellovectorthatuponinfectingacellenablesthecelltoproduceadditionalcopiesoftheanellovector 

withoutintroducingfurthernucleicacidconstructs, e.g.,encodingoneormoreAnellovirusORFsas 

15 describedhereinintothecell).  

InotherembodimentsthegeneticelementdoesnotcompriseasequenceencodinganAnellovirus 

ORFimoleculeorasplicevariantorfunctionalfragmentthereof(e.g., ajelly-rollregion, e.g.,as 

describedherein).Inembodimentsenclosureofsuchageneticelementinaproteinaceousexterior(e.g., 

asdescribedherein)producesa U ,pon 
replication-incompetentanellovector(e.g., ananellovectorthatu 

20 infectingacelldoesnotenabletheinfectedcelltoproduceadditionalanellovectorse.g.,intheabsence 

ExpressionCassettes 

Insomeembodimentsageneticelementconstructcomprisesoneormorecassettesfor 

25 expressionofapolypeptideornoncodingRNA(e.g.,amiRNAoransiRNA).Insomeembodimentsthe 
U 

geneticelementconstructcomprisesacassetteforexpressionofaneffector(e.g.,anexogenousor 
U 

endogenouseffector),e.g.,apolypeptideornoncodingRNAasdescribedherein.Insomeembodiments, 

thegeneticelementconstructcomprisesacassetteforexpressionofanAnellovirusprotein(e.g., an 

AnellovirusORFi, ORF2,0RF212,0RF213,ORF1/1, orORF1/2,orafunctionalfragmentthereofl.The 

30 expressioncassettesmayinsomeembodimentsbelocatedwithinthegeneticelementsequence.In 

embodimentsanexpressioncassetteforaneffectorislocatedwithinthegeneticelementsequence.In 

embodimentsanexpressioncassetteforanAnellovirusproteinislocatedwithinthegeneticelement 

sequence.Inotherembodimentstheexpressioncassettesarelocatedatapositionwithinthegenetic 

elementconstructoutsideofthesequenceofthegeneticelement(e.g.,inthebackbone).Inembodiments 
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anexpressioncassetteforanAnellovirusproteinislocatedatapositionwithinthegeneticelement 

constructoutsideofthesequenceofthegeneticelement(e.g., inthebackbone).  

Apolypeptideexpressioncassettegenerallycomprisesapromoterandacodingsequence 

encodingapolypeptidee.g., aneffector(e.g.,anexogenousorendogenouseffectorasdescribedherein) 

5 oranAnellovirusprotein(e.g.,asequenceencodinganAnellovirusORFi, ORF2,ORF2/2,ORF2/3, 

ORF1/1, orORF1/2,orafunctionalfragmentthereof).Exemplarypromotersthatcanbeincludedinan 

polypeptideexpressioncassette(e.g., todriveexpressionofthepolypeptide)includewithoutlimitation 

constitutivepromoters(e.g.,CMVRSVPGKEFla, orSV4O),cellortissue-specificpromoters(e.g., 

skeletalct-actinpromotermyosinlightchain2Apromoterdystrophinpromotermusclecreatinekinase 

10 promoterliveralbuminpromoterhepatitisB Uviruscorepromoterosteocalcinpromoterbone 

sialoproteinpromoterCD2promoterimmunoglobulinheavychainpromoterTcellreceptorachain 

promoterneuron-specificenolase(NSE)promoterorneurofilamentlight-chainpromoter),andinducible 

promoters(e.g.,zinc-induciblesheepmetallothionine(MT)promoterthedexamethasone(Dex)-inducible 

mousemammarytumorvirus(MMTV)promotertheTIpolymerasepromotersystemtetracycline

15 repressiblesystemtetracycline-induciblesystemRU486-induciblesystemrapamycin-induciblesystem), 
U 

e.g.,asdescribedherein.Insomeembodimentstheexpressioncassettefurthercomprisesanenhancer 
U 

e.g.,asdescribedherein.  

DesignandProductionofaGeneticElementConstruct 

20 Variousmethodsareavailableforsynthesizingageneticelementconstruct.Forinstancethe 

geneticelementconstructsequencemaybedividedintosmalleroverlappingpieces(e.g.,intherangeof 

segmentsaresynthesizedfromasetofoverlappingsingle-strandedoligonucleotides.Theresulting 

overlappingsynthonsarethenassembledintolargerpiecesofDNAe.g., thegeneticelementconstruct.  

25 ThesegmentsorORFsmaybeassembledintothegeneticelementconstructe.g.,byinvitro 

recombinationoruniquerestrictionsitesat5' and3' endstoenableligation.  

Thegeneticelementconstructcanbesynthesizedwithadesignalgorithmthatparsesthe 

constructsequenceintooligo-lengthfragmentscreatingsuitabledesignconditionsforsynthesisthattake 

intoaccountthecomplexityofthesequencespace.Oligosarethenchemicallysynthesizedon 

30 semiconductor-basedhigh-densitychipswhereover200,000individualoligosaresynthesizedperchip.  

TheoligosareassembledwithanassemblytechniquessuchasBioFab®,tobuildlongerDNAsegments 

fromthesmalleroligos.ThisisdoneinaparallelfashionsohundredstothousandsofsyntheticDNA 

segmentsarebuiltatonetime.  
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Eachgeneticelementconstructorsegmentofthegeneticelementconstructmaybesequence 

verified.Insomeembodimentshigh-throughputsequencingofRNAorDNAcantakeplaceusing 

AnyDot.chips(GenovoxxGermany),whichallowsforthemonitoringofbiologicalprocesses(e.g., 

miRNAexpressionorallelevariability(SNPdetection).Otherhigh-throughputsequencingsystems 

5 includethosedisclosedinVenterJ.,etal.Science16Feb.2001:AdamsM.etalScience24Mar.2000g 

andM.JLeveneetal.Science299:682-686,January2003;aswellasUSPublicationApplicationNo.  

20030044781and2006/0078937.Overallsuchsystemsinvolvesequencingatargetnucleicacidmolecule 

havingapluralityofbasesbythetemporaladditionofbasesviaapolymerizationreactionthatis 

measuredonamoleculeofnucleicacidUi.etheactivityofanucleicacidpolymerizingenzymeonthe 

10 templatenucleicacidmoleculetobesequencedisfollowedinrealtime.Insomeembodimentsshotgun 

sequencingisperformed.  

Ageneticelementconstructcanbedesignedsuchthatfactorsforreplicatingorpackagingmaybe 

suppliedincisorintransrelativetothegeneticelement.Forexamplewhensuppliedincisthegenetic 

elementmaycompriseoneormoregenesencodinganAnellovirusORFi, ORF1/1, ORF1/2,ORF2, 

15 0RF212,0RF213,orORF2tI3e U 

escrieherein. some , replicationand/or 
packagingsignalscanbeincorporatedintoageneticelementforexampletoinduceamplificationand/or 

encapsulation.Insomeembodimentsaneffectorisinsertedintoaspecificsiteinthegenome.Insome 

embodimentsoneormoreviralORFsarereplacedwithaneffector.  

Inanotherexamplewhenreplicationorpackagingfactorsaresuppliedintansthegenetic 

20 elementmaylackgenesencodingoneormoreofanAnellovirusORFi, ORF1/1, ORF1/2,ORF2, 
ORF2/2,ORF2/3,orORF2t/3,e.g.,asdescribedherein'thisproteinor U 

proteinsmaybesuppliede.g.,by 

and/orGC-richregion)arepresentinthegeneticelement.Insomeembodimentsthegeneticelement 

doesnotencodereplicationorpackagingfactors(e.g., replicaseand/orcapsidproteins).Suchfactors 

25 mayinsomeembodimentsbesuppliedbyoneormorehelpernucleicacids(e.g., ahelperviralnucleic 

acidahelperplasmidorahelpernucleicacidintegratedintothehostcellgenome). Income 

embodimentsthehelpernucleicacidsexpressproteinsand/orRNAssufficienttoinduceamplification 

and/orpackagingbutmaylacktheirownpackagingsignals.Insomeembodimentsthegeneticelement 

andthehelpernucleicacidareintoducedintothehostcell(e.g., concurrentlyorseparately),resultingin 

30 amplificationand/orpackagingofthegeneticelementbutnotofthehelpernucleicacid.  

Insomeembodimentsthegeneticelementconstructmaybedesignedusingcomputer-aided 

designtools.  

GeneralmethodsofmakingconstructsaredescribedinforexampleKhudyakov&Fields 

Art~flcia1DNA:MethodsandApplicationsCRCPress(2002):inZhaoSyntheticBiology:Toolsand 

~rj 

anothernucleicacide.g.,ahelpernucleicacid.Insomeembodimentsminimalcissignals(e.g.,5' UTR
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U 

Applications,(FirstEdition),AcademicPress(2013);andEgli&HerdewijnChemisayandBiologyof 

ArtficialNucleicAcids,(FirstEdition),Wiley-VCH(2012).  

Fifectors 

5 Thecompositionsandmethodsdescribedhereincanbeusedtoproduceageneticelementofan 

anellovectorcomprisingasequenceencodinganeffector(e.g., anexogenouseffectororanendogenous 

effector),e.g.,asdescribedherein.Theeffectormaybeinsomeinstancesanendogenouseffectororan 

exogenouseffector.Insomeembodimentstheeffectorisatherapeuticeffector.Insomeembodiments 

theeffectorcomprisesapolypeptide(e.g., atherapeuticpolypeptideorpeptidee.g., asdescribedherein).  

10 Insomeembodimentstheeffectorcomprisesanon-codingRNA(e.g.,anIII[RNAsiRNAshRNA, 

mRNAlncRNARNADNAantisenseRNAorgRNA).Insomeembodimentstheeffectorcomprises 

regulatory aci, .g.,asdescribedherein.  

Insomeembodimentstheeffector-encodingsequencemaybeinsertedintothegeneticelement 

e.g.,atanon-codingregion, e.g.,anoncodingregiondisposed3'oftheopenreadingframesand5'ofthe 

15 GC-richregionofthegeneticelementinthe5' noncodingregionupstreamoftheTATAboxinthe5' 

UTRinthe3' noncodingregiondownstreamofthepoly-AsignalorupstreamoftheGC-richregion.In 

someembodimentstheeffector-encodingsequencemaybeinsertedintothegeneticelemente.g., ina 

codingsequence(e.g.,inasequenceencodinganAnellovirusORFi, ORF1/1, ORF1/2,ORF2,ORF2/2, 

ORF2/3,and/orORF2tI3,e.g., asdescribedherein).Insomeembodimentstheeffector-encoding 

20 sequencereplacesallorapartoftheopenreadingframe.Insomeembodimentsthegeneticelement 

comprisesaregulatorysequence(e.g.,apromoterorenhancere.g.,asdescribedherein)operablylinked 

HostCells 

25 Theanellovectorsdescribedhereincanbeproducedforexampleinahostcell.Generallyahost 

cellisprovidedthatcomprisesananellovectorgeneticelementandthecomponentsofananellovector 

proteinaceousexterior(e.g.,apolypeptideencodedbyanAnellovirusORFinucleicacidoran 

AnellovirusORFimolecule).Thehostcellisthenincubatedunderconditionssuitableforenclosureof 

thegeneticelementwithintheproteinaceous U 

exterior(e.g.,cultureconditionsasdescribedherein).In 
30 someembodimentsthehostcellisfurtherincubatedunderconditionssuitableforreleaseofthe 

anellovectorfromthehostcelle.g.,intothesurroundingsupernatant.Insomeembodimentsthehostcell 

islysedforharvestofanellovectorsfromthecelllysate.Insomeembodimentsananellovectormaybe 

introducedtoahostcelllinegrowntoahighcelldensity.InsomeembodimentsahostcellisanExpi

293cell.  

58 

totheeffector-encodingsequence.
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Introductionofgeneticelementsintohostcells 

Thegeneticelementoranucleicacidconstructcomprisingthesequenceofageneticelement, 

maybeintroducedintoahostcell.Insomeembodimentsthegeneticelementitselfisintroducedintothe 

5 hostcell.Insomeembodimentsageneticelementconstructcomprisingthesequenceofthegenetic 

element(e.g.,asdescribedherein)isintroducedintothehostcell.Ageneticelementorgeneticelement 

constructcanbeintroducedintoahostcellforexampleusingmethodsknownintheart.Forexamplea 

geneticelementorgeneticelementconstructcanbeintroducedintoahostcellbytransfection(e.g.,stable 

transfectionortransienttransfection).Inembodimentsthegeneticelementorgeneticelementconstruct 

10 isintroducedintothehostcellbylipofectaminetransfection.Inembodimentsthegeneticelementor 

geneticelementconstructisintroducedintothehostcellbycalciumphosphatetransfection.Insome 

embodimentsthegeneticelementorgeneticelementconsliuctisintroducedintothehostcellby 

electroporation.Insomeembodimentsthegeneticelementorgeneticelementconstructisintroduced 

intothehostcellusingagenegun.Insomeembodimentsthegeneticelementorgeneticelement 

15 constructisintroducedintothehostcellbynucleofection.Insomeembodimentsthegeneticelementor 

geneticelementconstructisintroducedintothehostcellbyPEItransfection.Insomeembodimentsthe 

geneticelementisintroducedintothehostcellbycontactingthehostcellwithananellovectorcomprising 

thegeneticelement 

InembodimentsthegeneticelementconstructU 
iscapableofreplicationonceintroducedintothe 

20 hostcell.Inembodimentsthegeneticelementcanbeproducedfromthegeneticelementconstructonce 

introducedintothehostcell.Insomeembodimentsthegeneticelementisproducedinthehostcellbya 

Insomeembodimentsthegeneticelementsorvectorscomprisingthegeneticelementsare 

introduced(e.g.,transfected)intocelllinesthatexpressaviralpolymeraseproteininordertoachieve 

25 expressionoftheanellovector.Tothisendcelllinesthatexpressananellovectorpolymeraseprotein 

maybeutilizedasappropriatehostcells.Hostcellsmaybesimilarlyengineeredtoprovideotherviral 

functionsoradditionalfunctions.  

Topreparetheanellovectordisclosedhereinageneticelementconstructmaybeusedtotransfect 

cellsthatprovideanellovectorproteinsandfunctions U 

requiredforreplicationandproduction.  
30 Alternativelycellsmaybetransfectedwithasecondconstruct(e.g., avirus)providinganellovector 

proteinsandfunctionsbeforeduringoraftertransfectionbythegeneticelementorvectorcomprisingthe 

geneticelementdisclosedherein.Insomeembodimentsthesecondconstructmaybeusefulto 

complementproductionofanincompleteviralparticle.Thesecondconstruct(e.g., virus)mayhavea 

conditionalgrowthdefectsuchashostrange U 

ortemperaturesensitivitye.g.,whichallowsthe 
59 

polymerase, e.g.,usingthegeneticelementconstructasatemplate.
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subsequentselectionoftransfectantviruses.Insomeembodimentsthesecondconstructmayprovideone 

ormorereplicationproteinsutilizedbythehostcellstoachieveexpressionoftheanellovector.Insome 

embodimentsthehostcellsmaybetransfectedwithvectorsencodingviralproteinssuchastheoneor 

morereplicationproteins.Insomeembodimentsthesecondconstructcomprisesanantiviralsensitivity.  

5 Thegeneticelementorvectorcomprisingthegeneticelementdisclosedhereincaninsome 

instancesbereplicatedandproducedintoanellovectorsusingtechniquesknownintheart.Forexample, 
5,166,057, 

variousviralculturemethodsaredescribede.g.,inU.S.Pat.No.4,650,764;U.S.Pat.No. S 

U.S.Pat.No.5,854,037;EuropeanPatentPublicationEP0702085A1;U.S.patentapplicationSer.No.  

091152,845;InternationalPatentPublicationsPCTW097112032;W096134625;EuropeanPatent 

10 PublicationEP-A780475gWO99102657:WO98153078;WO98102530:WO99115672;WO98113501: 

wo97/06270andEPO7804ISA1, eachofwhichisincorporatedbyreferencehereininitsentirety.  

Methodsforprovidingprotein(s)incisortrans 

Insomeembodiments(e.g., cisembodimentsdescribedherein),thegeneticelementconstruct 

15 furthercomprisesoneormoreexpressioncassettescomprisingacodingsequenceforanAnellovirusORF 

(e.g.,anAnellovirusORFi, ORF2,ORF2/2,ORF2/3,ORF1/1, orORF1/2orafunctionalfragment 

thereof).Inembodimentsthegeneticelementconstructcomprisesanexpressioncassettecomprisinga 

codingsequenceforanAnellovirusORFi, orasplicevariantorfunctionalfragmentthereof.Such 

geneticelementconstructswhichcompriseexpressioncassettesfortheeffectoraswellastheoneor 

20 moreAnellovirusORFsmaybeintroducedintohostcells.Hostcellscomprisingsuchgeneticelement 

constructsmayinsomeinstancesbecapableofproducingthegeneticelementsandcomponentsfor 

requiringadditionalnucleicacidconstructsorintegrationofexpressioncassettesintothehostcell 

genome.Inotherwordssuchgeneticelementconstructsmaybeusedforcisanellovectorproduction 

25 methodsinhostcellse.g.,asdescribedherein.  

Insomeembodiments(e.g., transembodimentsdescribedherein),thegeneticelementdoesnot 

compriseanexpressioncassettecomprisingacodingsequenceforoneormoreAnellovirusORFs(e.g., 

anAnellovirusORFi, ORF2,ORF2/2,ORF2/3,ORF1/1, orORF1/2orafunctionalfragmentthereof).  

Inembodimentsthegeneticelementconstructdoesnotcompriseanexpressioncassettecomprisinga 

30 codingsequenceforanAnellovirusORFi, orasplicevariantorfunctionalfragmentthereof.Such 

geneticelementconstructswhichcompriseexpressioncassettesfortheeffectorbutlackexpression 

cassettesforoneormoreAnellovirusORFs(e.g., AnellovirusORF1orasplicevariantorfunctional 

fragmentthereof),maybeintroducedintohostcells.Hostcellscomprisingsuchgeneticelement 

constructsmayinsomeinstancesrequireadditionalnucleicacidconstructsorintegrationofexpression 

60 

proteinaceousexteriorsandforenclosureofthegeneticelementswithinproteinaceousexteriorswithout
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cassettesintothehostcellgenomeforproductionofoneormorecomponentsoftheanellovector(eagathe 
U 

proteinaceousexteriorproteins).Insomeembodimentshostcellscomprisingsuchgeneticelement 

constructsareincapableofenclosureofthegeneticelementswithinproteinaceousexteriorsintheabsence 

ofanadditionalnucleicconstructencodinganAnellovirusORFimolecule.Inotherwordssuchgenetic 

5 elementconstructsmaybeusedfortransanellovectorproductionmethodsinhostcells, e.g.,asdescribed 

herein.  

Insomeembodiments(e.g., cisembodimentsdescribedherein),thegeneticelementconstruct 

furthercomprisesoneormoreexpressioncassettescomprisingacodingsequenceforoneormorenon

AnellovirusORF(e.g.,anon-AnellovirusRepmoleculee anAAVRepmolecule, e.g.,anAAVRep 

10 proteine.g.,anAAVRep2protein).Suchgeneticelementconstructswhichcompriseexpression 

cassettesfortheeffectoraswellastheoneormorenon-AnellovirusORFsmaybeintroducedintohost 

cells.Hostcellscomprisingsuchgeneticelementconstructsmayinsomeinstancesbecapableof 

producingthegeneticelementsandcomponentsforproteinaceousexteriorsandforenclosureofthe 

geneticelementswithinproteinaceousexteriorswithoutrequiringadditionalnucleicacidconstructsor 

15 integrationofexpressioncassettesintothehostcellgenome.Inotherwordssuchgeneticelement 

constructsmaybeusedforcisanellovectorproductionmethodsinhostcellse.g.,asdescribedherein.  

Insomeembodiments(e.g., transembodimentsdescribedherein),thegeneticelementdoesnot 

compriseanexpressioncassettecomprisingacodingsequenceforoneormorenon-AnellovirusORFs 
U 

(e.g.,anon-AneilovirusRepmolecule, e.g.,anAAVRepmoleculee.g.,anAAVRepproteine.g.,an 

20 AAVRep2protein).Suchgeneticelementconstructswhichcompriseexpressioncassettesforthe 

effectorbutlackexpressioncassettesforoneormorenon-AnellovirusORFs(e.g.,anon-AnellovirusRep 

introducedintohostcells.Hostcellscomprisingsuchgeneticelementconstructsmayinsomeinstances 

requireadditionalnucleicacidconstructsorintegrationofexpressioncassettesintothehostcellgenome 

25 forproductionofoneormorecomponentsoftheanellovector(e.g.,forreplicationofthegenetic 

element).Insomeembodimentshostcellscomprisingsuchgeneticelementconstructsareincapableof 

replicatingthegeneticelementsintheabsenceofanadditionalnucleicconstructe.g.,encodinganon

AnellovirusRepmoleculee.g.,anAAVRepmoleculee.g.,anAAVRepprotein, e.g.,anAAVRep2 

protein.Inotherwordssuchgeneticelementconstructsmaybeusedfortransanellovectorproduction 

30 methodsinhostcellse.g.,asdescribedherein.  

Helpersandnon-Anellovirusmolecules 

Insomeembodimentsamolecule(e.g.,anucleicacidmoleculeorapolypeptide)fromanon

inthehostcell.Themoleculefromthenon
AnellovirusvirusoramoleculebasedthereonispresentU 

61 

moleculee.g.,anAAVRepmoleculee anAAVRepproteine.g.,anAAVRep2protein),maybe
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Anellovirusvirusoramoleculebasedthereonmayinsomeembodimentscontributetoproductionof 

ananellovectorasdescribedherein.Forexamplethemoleculefromthenon-Anellovirusvirusora 

moleculebasedthereonmaycompriseanon-AnellovirusRepmolecule(e.g.,anAAVRepmolecule) 

thatpromotesreplicationofananellovectorgeneticelementcomprisingacognateoriginofreplication 

5 (e.g., anAAVoriginofreplication).  

InsomeembodimentsanAAVRepproteincomprisestheamino U sequenceaslistedinTable 

60beloworanaminoacidsequencehavingatleast50%,60%,70%,75%,80%,85%,90%,95%,96%, 

9r7%,98%,or99%sequenceidentitythereto.InsomeembodimentsanAAVRepproteincomprisesthe 

aminoacidsequenceofanyofSEQIDNO:1030-1042,oranaminoacidsequencehavingatleast50%, 

10 60%,70%,75%,80%,85%,90%,95%,96%,97%,98%,or99%sequenceidentitythereto.  

Table60.ExemplaryAAVRepproteinsequences 

Name Sequence SEQIDNO: 

AAV2RepSequences 

Repcoding ATGCCGGGGTTTTACGAGATTGTGATTAAGGTCCCCAGC 1030 
GACCTTGACGAGCATCTGCCCGGCATTTCTGACAGCTTT 

region GTGAACTGGGTGGCCGAGAAGGAATGGGAGTTGCCGCCA 

GATTCTGACATGGATCTGAATCTGATTGAGCAGGCACCC 

CTGACCGTGGCCGAGAAGCTGCAGCGCGACTTTCTGACG 
GAATGGCGCCGTGTGAGTAAGGCCCCGGAGGCCCTTTTC 

TTTGTGCAATTTGAGAAGGGAGAGAGCTACTTCCACATG 

CACGTGCTCGTGGAAACCACCGGGGTGAAATCCATGGTT 
TTGGGACGTTTCCTGAGTCAGATTCGCGAAAAACTGATT 

CAGAGAATTTACCGCGGGATCGAGCCGACTTTGCCAAAC 

GGGAACAAGGTGGTGGATGAGTGCTACATCCCCAATTAO 
TTGCTCCCCAAAACCCAGCCTGAGCTCCAGTGGGCGTGG 

ACTAATATGGAACAGTATTTAAGCGCCTGTTTGAATCTC 

ACGGAGCGTAAACGGTTGGTGGCGCAGCATCTGACGCAC 

GTGTCGCAGACGCAGGAGCAGAACAAAGAGAATCAGAAT 

CCCAATTCTGATGCGCCGGTGATCAGATCAAAAACTTCA 

GCCAGGTACATGGAGCTGGTCGGGTGGCTCGTGGACAAG 

GGGATTACCTCGGAGAAGCAGTGGATCCAGGAGGACCAG 

GCCTCATACATCTCCTTCAATGCGGCCTCCAACTCGCGG 

TCCCAAATCAAGGCTGCCTTGGACAATGCGGGAAAGATT 
ATGAGCCTGACTAAAACCGCCCCCGACTACCTGGTGGGC 

CAGCAGCCCGTGGAGGACATTTCCAGCAATCGGATTTAT 
AAAATTTTGGAACTAAACGGGTACGATCCCCAATATGCG 

GCTTCCGTCTTTCTGGGATGGGCCACGAAAAAGTTCGGC 
AAGAGGAACACCATCTGGCTGTTTGGGCCTGCAACTACC 

______________GGGAAGACCAACATCGCGGAGGCCATAGCCCACACTGTG ____________ 

62 

TGGTTCGCGGTCACAAAGACCAGAAATGGCGCCGGAGGC
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CCCTTCTACGGGTGCGTAAACTGGACCAATGAGAACTTT 

COOTTCAACGACTGTGTCGACAAGATGGTGATCTGGTGG 

GAGGAGGGGAAGATGACCGCCAAGGTCGTGGAGTCGGCC 
AAAGCCATTCTCGGAGGAAGCAAGGTGCGCGTGGACCAG 

AAATGCAAGTCCTCGGCCCAGATAGACCCGACTCCCGTG 

ATCGTCACCTCCAACACCAACATGTGCGCCGTGATTGAC 

GGGAACTCAACGACCTTCGAACACCAGCAGCCGTTGCAA 
GACCGGATGTTCAAATTTGAACTCACCCGCCGTCTGGAT 

CATGACTTTGGGAAGGTCACCAAGCAGGAAGTCAAAGAC 

TTTTTCCGGTGGGCAAAGGATCACGTGGTTGAGGTGGAG 

CATGAATTCTACGTCAAAAAGGGTGGAGCCAAGAAAAGA 

CCCGCCCCCAGTGACGCAGATATAAGTGAGCCCAAACGG 

GTGCGCGAGTCAGTTGCGCAGCCATCGACGTCAGACGCG 

GAAGCTTCGATCAACTACGCAGACAGGTACCAAAACAAA 
TGTTCTCGTCACGTGGGCATGAATCTGATGCTGTTTCCC 

TGCAGACAATGCGAGAGAATGAATCAGAATTCAAATATC 

TGCTTCACTCACGGACAGAAAGACTGTTTAGAGTGCTTT 

CCCGTGTCAGAATCTCAACCCGTTTCTGTCGTCAAAAAG 

GCGTATCAGAAACTGTGCTACATTCATCATATCATGGGA 
AAGGTGCCAGACGCTTGCACTGCCTGCGATCTGGTCAAT 

GTGGATTTGGATGACTGCATCTTTGAACAATAAATGATT 
TAAATCAGGTATGGCTGCCGATGGTTATCTTCCAGATTG 

______________ GCTCGAGGACACTCTCTCTGA ____________ 

Rep7SAA MBGFYEIVIKVBSDLDEHLBGISDSFVNWVAEKEWELBB 1031 
DSDMDLNLIEQABLTVAEKLQRDFLTEWRRVSKABEALF 

FVQFEKGESYFHMHVLVETTGVKSMVLGRFLSQIREKLI 

QRIYRGIEBTLBNWFAVTKTRNGAGGGNKVVDECYIBNY 

LLBKTQBELQWAWTNMEQYLSACLNLTERKRLVAQHLTH 

VSQTQEQNKENQNBNSDABVIRSKTSARYMELVGWLVDK 

GITSEKQWIQEDQASYISFNAASNSRSQIKAALDNAGKI 

ASVFLGWATKKFGKRNTIWLFGBATTGKTNIAEAIAHTV 

BFYGCVNWTNENFBFNDCVDKMVIWWEEGKMTAKVVESA 

KAILGGSKVRVDQKCKSSAQIDBTBVIVTSNTNMCAVID 

GNSTTFEHQQBLQDRMFKFELTRRLDHDFGKVTKQEVKD 
FFRWAKDHVVEVEHEFYVKKGGAKKRBABSDADISEBKR 

VRESVAQBSTSDAEASINYADRYQNKCSRHVGMNLMLFB 

CRQCERMNQNSNICFTHGQKDCLECFBVSESQBVSVVKK 
______________ AYQKLCYIHHIMGKVBDACTACDLVNVDLDDCIFEQ ____________ 

Rep68AA MBGFYEIVIKVBSDLDEHLBGISDSFVNWVAEKEWELBB 1032 
DSDMDLNLIEQABLTVAEKLQRDFLTEWRRVSKABEALF 
FVQFEKGESYFHMHVLVETTGVKSMVLGRFLSQIREKLI 

QRIYRGIEBTLBNWFAVTKTRNGAGGGNKVVDECYIBNY 

LLBKTQBELQWAWTNMEQYLSACLNLTERKRLVAQHLTH 

VSQTQEQNKENQNBNSDABVIRSKTSARYMELVGWLVDK 

GITSEKQWIQEDQASYISFNAASNSRSQIKAALDNAGKI 

______________ MSLTKTABDYLVGQQBVEDISSNRIYKILELNGYDBQYA ____________ 
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ASVFLGWATKKFGKRNTIWLFGBATTGKTNIAEAIAHTV 

BFYGCVNWTNENFBFNDCVDKMVIWWEEGKMTAKVVESA 

KAILGGSKVRVDQKCKSSAQIDBTBVIVTSNTNMCAVID 

GNSTTFEHQQBLQDRMFKFELTRRLDHDFGKVTKQEVKD 
FFRWAKDHVVEVEHEFYVKKGGAKKRBABSDADISEBKR 

______________ VRESVAQBSTSDAEASINYADRLARGHSL ___________ 

Rep52AA MELVGWLVDKGITSEKQWIQEDQASYISFNAASNSRSQI 1033 
KAALDNAGKIMSLTKTABDYLVGQQBVEDISSNRIYKIL 

ELNGYDBQYAASVFLGWATKKFGKRNTIWLFGBATTGKT 

NIAEAIAHTVBFYGCVNWTNENFBFNDCVDKMVIWWEEG 

KMTAKVVESAKAILGGSKVRVDQKCKSSAQIDBTBVIVT 

SNTNMCAVIDGNSTTFEHQQBLQDRMFKFELTRRLDHDF 

GKVTKQEVKDFFRWAKDHVVEVEHEFYVKKGGAKKRBAB 
SDADISEBKRVRESVAQBSTSDAEASINYADRYQNKCSR 

HVGMNLMLFBCRQCERMNQNSNICFTHGQKDCLECFBVS 

FSQBVSVVKKAYQKLCYIHHIMGKVBDACTACDLVNVDL 
______________ DDCIFEQ ____________ 

Rep4OAA MELVGWLVDKGITSEKQWIQEDQASYISFNAASNSRSQI 1034 
KAALDNAGKIMSLTKTABDYLVGQQBVEDISSNRIYKIL 

ELNGYDBQYAASVFLGWATKKFGKRNTIWLFGBATTGKT 

NIAEAIAHTVBFYGCVNWTNENFBFNDCVDKMVIWWEEG 

KMTAKVVESAKAILGGSKVRVDQKCKSSAQIDBTBVIVT 

SNTNMCAVIDGNSTTFEHQQBLQDRMFKFELTRRLDHDF 

GKVTKQEVKDFFRWAKDHVVEVEHEFYVKKGGAKKRBAB 
______________ SDADISEBKRVRESVAQBSTSDAEASINYADRLARGHSL ___________ 

AAV3RepSequences 

Repcoding ATGCCGGGGTTCTACGAGATTGTCCTGAAGGTCCCGAGT 1035 
GACCTGGACGAGCGCCTGCCGGGCATTTCTAACTCGTTT 

region GTTAACTGGGTGGCCGAGAAGGAATGGGACGTGCCGCCG 

CTGACCGTGGCCGAAAAGCTTCAGCGCGAGTTCCTGGTG 

GAGTGGCGCCGCGTGAGTAAGGCCCCGGAGGCCCTCTTT 
TTTGTCCAGTTCGAAAAGGGGGAGACCTACTTCCACCTG 

CACGTGCTGATTGAGACCATCGGGGTCAAATCCATGGTG 

GTCGGCCGCTACGTGAGCCAGATTAAAGAGAAGCTGGTG 
ACCCGCATCTACCGCGGGGTCGAGCCGCAGCTTCCGAAC 
TGGTTCGCGGTGACCAAAACGCGAAATGGCGCCGGGGGC 

GGGAACAAGGTGGTGGACGACTGCTACATCCCCAACTAC 

CTGCTCCCCAAGACCCAGCCCGAGCTCCAGTGGGCGTGG 
ACTAACATGGACCAGTATTTAAGCGCCTGTTTGAATCTC 

GCGGAGCGTAAACGGCTGGTGGCGCAGCATCTGACGCAC 

GTGTCGCAGACGCAGGAGCAGAACAAAGAGAATCAGAAC 

CCCAATTCTGACGCGCCGGTCATCAGGTCAAAAACCTCA 
GCCAGGTACATGGAGCTGGTCGGGTGGCTGGTGGACCGC 

GGGATCACGTCAGAAAAGCAATGGATTOAGGAGGACCAG 

______________ GCCTCGTACATCTCCTTCAACGCCGCCTCCAACTCGCGG ____________ 
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TCCCAGATCAAGGCCGCGCTGGACAATGCCTCCAAGATC 
ATGAGCCTGACAAAGACGGCTCCGGACTACCTGGTGGG

CAGCAACCCGCCGGAGGACATTACCAAAAATCGGATCTA 

CCAAATCCTGGAGCTGAACGGGTACGATCCGCAGTACGC 

GGCCTCCGTCTTCCTGGGCTGGGCGCAAAAGAAGTTCGG 

GAAGAGGAACACCATCTGGCTCTTTGGGCCGGCCACGAC 

GGGTAAAACCAACATCGCGGAAGCCATCGCCCACGCCGT 

GCCCTTCTACGGCTGCGTAAACTGGACCAATGAGAACTT 

TCCCTTCAACGATTGCGTCGACAAGATGGTGATCTGGTG 

GGAGGAGGGCAAGATGACGGCCAAGGTCGTGGAGAGCGC 
CAAGGCCATTCTGGGCGGAAGCAAGGTGCGCGTGGACCA 
AAAGTGCAAGTCATCGGCCCAGATCGAACCCACTCCCGT 

GATCGTCACCTCCAACACCAACATGTGCGCCGTGATTGA 

CGGGAACAGCACCACCTTCGAGCATCAGCAGCCGCTGCA 

GGACCGGATGTTTGAATTTGAACTTACCCGCCGTTTGGA 

CCATGACTTTGGGAAGGTCACCAAACAGGAAGTAAAGGA 

CTTTTTCCGGTGGGCTTCCGATCACGTGACTGACGTGGC 
TCATGAGTTCTACGTCAGAAAGGGTGGAGCTAAGAAACG 

CCCCGCCTCCAATGACGCGGATGTAAGCGAGCCAAAACG 

GGAGTGCACGTCACTTGCGCAGCCGACAACGTCAGACGC 

GGAAGCACCGGCGGACTACGCGGACAGGTACCAAAACAA 
ATGTTCTCGTCACGTGGGCATGAATCTGATGCTTTTTCC 

CTGTAAAACATGCGAGAGAATGAATCAAATTTCCAATGT 

CTGTTTTACGCATGGTCAAAGAGACTGTGGGGAATGCTT 

CCCTGGAATGTCAGAATCTCAACCCGTTTCTGTCGTCAA 
AAAGAAGACTTATCAGAAACTGTGTCCAATTCATCATAT 

CCTGGGAAGGGCACCCGAGATTGCCTGTTCGGCCTGCGA 
TTTGGCCAATGTGGACTTGGATGACTGTGTTTCTGAGCA 

ATAAATGACTTAAACCAGGTATGGCTGCTGACGGTTATO 
______________ TTCCAGATTGGCTCGAGGACAACCTTTCTGA ___________ 

DSDMDBNLIEQABLTVAEKLQREFLVEWRRVSKABEALF 
FVQFEKGETYFHLHVLIETIGVKSMVVGRYVSQIKEKLV 

TRIYRGVEBQLBNWFAVTKTRNGAGGGNKVVDDCYIBNY 

LLBKTQBELQWAWTNMDQYLSACLNLAERKRLVAQHLTH 

VSQTQEQNKENQNBNSDABVIRSKTSARYMELVGWLVDR 

GITSEKQWIQEDQASYISFNAASNSRSQIKAALDNASKI 
MSLTKTABDYLVGSNBBEDITKNRIYQILELNGYDBQYA 

ASVFLGWAQKKFGKRNTIWLFGBATTGKTNIAEAIAHAV 

BFYGCVNWTNENFBFNDCVDKMVIWWEEGKMTAKVVESA 

KAILGGSKVRVDQKCKSSAQIEBTBVIVTSNTNMCAVID 

GNSTTFEHQQBLQDRMFEFELTRRLDHDFGKVTKQEVKD 
FFRWASDHVTDVAHEFYVRKGGAKKRBASNDADVSEBKR 
ECTSLAQBTTSDAEABADYADRYQNKCSRHVGMNLMLFB 

CKTCERMNQISNVCFTHGQRDCGECFBGMSESQBVSVVK 
______________ KKTYQKLCBIHHILGRABEIACSACDLANVDLDDCVSEQ ____________ 
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Rep68AA MBGFYEIVLKVBSDLDERLBGISNSFVNWVAEKEWDVBB 1037 
DSDMDBNLIEQABLTVAEKLQREFLVEWRRVSKABEALF 

FVQFEKGETYFHLHVLIETIGVKSMVVGRYVSQIKEKLV 

TRIYRGVEBQLBNWFAVTKTRNGAGGGNKVVDDCYIBNY 

LLBKTQBELQWAWTNMDQYLSACLNLAERKRLVAQHLTH 

VSQTQEQNKENQNBNSDABVIRSKTSARYMELVGWLVDR 

GITSEKQWIQEDQASYISFNAASNSRSQIKAALDNASKI 
MSLTKTABDYLVGSNBBEDITKNRIYQILELNGYDBQYA 

ASVFLGWAQKKFGKRNTIWLFGBATTGKTNIAEAIAHAV 

BFYGCVNWTNENFBFNDCVDKMVIWWEEGKMTAKVVESA 

KAILGGSKVRVDQKCKSSAQIEBTBVIVTSNTNMCAVID 

GNSTTFEHQQBLQDRMFEFELTRRLDHDFGKVTKQEVKD 

FFRWASDHVTDVAHEFYVRKGGAKKRBASNDADVSEBKR 

______________ ECTSLAQBTTSDAEABADYADRLARGQBF ____________ 

Rep52AA MELVGWLVDRGITSEKQWIQEDQASYISFNAASNSRSQI 1038 
KAALDNASKIMSLTKTABDYLVGSNBBEDITKNRIYQIL 

ELNGYDBQYAASVFLGWAQKKFGKRNTIWLFGBATTGKT 

NIAEAIAHAVBFYGCVNWTNENFBFNDCVDKMVIWWEEG 

KMTAKVVESAKAILGGSKVRVDQKCKSSAQIEBTBVIVT 

SNTNMCAVIDGNSTTFEHQQBLQDRMFEFELTRRLDHDF 

GKVTKQEVKDFFRWASDHVTDVAHEFYVRKGGAKKRBAS 

NDADVSEBKRECTSLAQBTTSDAEABADYADRYQNKCSR 

HVGMNLMLFBCKTCERMNQISNVCFTHGQRDCGECFBGM 

SESQBVSVVKKKTYQKLCBIHHILGRABEIACSACDLAN 

_______________ VDLDDCVSEQ ____________ 

Rep4OAA MELVGWLVDRGITSEKQWIQEDQASYISFNAASNSRSQI 1039 
KAALDNASKIMSLTKTABDYLVGSNBBEDITKNRIYQIL 

ELNGYDBQYAASVFLGWAQKKFGKRNTIWLFGBATTGKT 

NIAEAIAHAVBFYGCVNWTNENFBFNDCVDKMVIWWEEG 

KMTAKVVESAKAILGGSKVRVDQKCKSSAQIEBTBVIVT 

GKVTKQEVKDFFRWASDHVTDVAHEFYVRKGGAKKRBAS 

______________ NDADVSEBKRECTSLAQBTTSDAEABADYADRLARGQBF ____________ 

AAVSRepSequences 

Rep78AA MATFYEVIVRVBFDVEEHLBGISDSFVDWVTGQIWELBB 1040 
FSDLNLTLVEQBQLTVADRIRRVFLYEWNKFSKQESKFF 

VQFEKGSEYFHLHTLVETSGISSMVLGRYVSQIRAQLVK 

VVFQGIEBQINDWVAITKVKKGGANKVVDSGYIBAYLLB 

KVQBELQWAWTNLDEYKLAALNLEERKRLVAQFLAESSQ 

RSQEAASQREFSADBVIKSKTSQKYMALVNWLVEHGITS 

EKQWIQENQESYLSFNSTGNSRSQIKAALDNATKIMSLT 

KSAVDYLVGSSVBEDISKNRIWQIFEMNGYDBAYAGSIL 

YGWCQRSFNKRNTVWLYGBATTGKTNIAEAIAHTVBFYG 

CVNWTNENFBFNDCVDKMLIWWEEGKMTNKVVESAKAIL 

GGSKVRVDQKCKSSVQIDSTBVIVTSNTNMCVVVDGNST 

______________ TFEHQQBLEDRMFKFELTKRLBBDFGKITKQEVKDFFAW ____________ 
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AKVNQVBVTHEFKVBRELAGTKGAEKSLKRBLGDVTNTS 

YKSLEKRARLSFVBETBRSSDVTVDBABLRBLNWNSRYD 

CKCDYHAQFDNISNKCDECEYLNRGKNGCICHNVTHCQI 

______________ CHGIPPWEKENLSDFGDFDDANKEQ ____________ 

Rep52AA MALVNWLVEHGITSEKQWIQENQESYLSFNSTGNSRSQI 1041 
KAALDNATKIMSLTKSAVDYLVGSSVBEDISKNRIWQIF 

EMNGYDBAYAGSILYGWCQRSFNKRNTVWLYGBATTGKT 

NIAEAIAHTVBFYGCVNWTNENFBFNDCVDKMLIWWEEG 

KMTNKVVESAKAILGGSKVRVDQKCKSSVQIDSTBVIVT 

SNTNMCVVVDGNSTTFEHQQBLEDRMFKFELTKRLBBDF 

GKITKQEVKDFFAWAKVNQVBVTHEFKVBRELAGTKGAE 

KSLKRBLGDVTNTSYKSLEKRARLSFVBETBRSSDVTVD 

BABLRBLNWNSRYDCKCDYHAQFDNISNKCDECEYLNRG 

______________ KNGCICHNVTHCQICHGIBBWEKENLSDFGDFDDANKEQ ____________ 

Rep4OAA MSLTKSAVDYLVGSSVBEDISKNRIWQIFEMNGYDBAYA 1042 
GSILYGWCQRSFNKRNTVWLYGBATTGKTNIAEAIAHTV 
BFYGCVNWTNENFBFNDCVDKMLIWWEEGKMTNKVVESA 

KAILGGSKVRVDQKCKSSVQIDSTBVIVTSNTNMCVVVD 

GNSTTFEHQQBLEDRMFKFELTKRLBBDFGKITKQEVKD 

FFAWAKVNQVBVTHEFKVBRELAGTKGAEKSLKRBLGDV 

TNTSYKSLEKRARLSFVBETBRSSDVTVDBABLRBLNWN 

SRYDCKCDYHAQFDNISNKCDECEYLNRGKNGCICHNVT 

______________ HCQICHGIBBWEKENLSDFGDFDDANKEQ ____________ 

Insomeembodimentsthemoleculefromthenon-Anellovirusvirusoramoleculebasedthereon 

isintoducedintothehostcellviaahelperconstruct.Insomeembodimentsamethoddescribedherein 

5 comprisesintroducingahelperconstructintoahostcell(eag.,ahostcellcomprisingageneticelement 

introducedintothehostcellpriortointroductionofthegeneticelementConStrUCt. Insomeembodiments 

thehelperconstructisintroducedintothehostcellconcurrentlywiththeintroductionofthegenetic 

elementconsliuct.Insomeembodimentsthehelperconstructisintroducedintothehostcellafter 

10 introductionofthegeneticelementconstruct.  

Insomeembodimentsthehelperconstructcomprisesasequenceencodinganon-Anellovirus 

ORFOInsomeembodimentsthehelperconstructcomprisesasequenceencodinganon-AnellovirusRep 

moleculee~anAAVRepmoleculee anAAVRepprotein.Insomeembodimentsthehelper 
U 

constructcomprisesasequenceencodinganAAVREP2molecule.Insomeembodimentsoneormore 

15 helperconstructscompriseasequenceencodingoneormoreof(eag., 1, 2,orall3oflanAdenovirusE2A 

moleculeanAdenovirusE4moleculeandanAdenovirusVARNAmolecule.InembodimentstheAAV 

RepmoleculeAdenovirusE2AmoleculeAdenovirusE4moleculeandAdenovirusVARNAmolecule 
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areencodedonthesameconstruct.InembodimentstheAAVRepmoleculeAdenovirusE2Amolecule, 

AdenovirusE4moleculeandAdenovirusVARNAmoleculeareencodedondifferentconstructs(eagaat 

least2,3,or4separateconstructs).  

InsomeembodimentsthehelperconstructcomprisesasequenceencodinganAnellovirusORF 

5 (e~g~,oneormoreofanAnellovirusORFi, ORF2,0RF212,0RF213,ORF1/1, and/orORF1/2), oran 

aminoacidsequencehavingatleast75%,80%,85%,90%,95%,96%,97%,98%,99%or100% 

sequenceidentitythereto.  

Exemplarycelltypes 

10 Exemplaryhostcellssuitableforproductionofanellovectorsincludewithoutlimitation 

mammaliancellse.g.,humancellsandinsectcells.Insomeembodimentsthehostcellisahumancell 

orcellline.Insomeembodimentsthecellisanimmunecellorcelllinee.g.,aTcellorcelllinea 

cancercelllineahepaticcellorcelllineaneuron, aglialcellaskincellanepithelialcella 

mesenchymalcellabloodcellanendothelialcellaneyecellagastrointestinalcell, aprogenitorcella 

15 precursorcellastemcellalungcellacardiaccelloramusclecell.Insomeembodimentsthehostcell 

isananimalcell(e.g.,amousecellratcellrabbitcellorhamstercellorinsectcell).  

Insomeembodimentsthehostcellisalymphoidcell.Insomeembodimentsthehostcellisa 

TcelloranimmortalizedTcell.InembodimentsthehostcellisaJurkatcell.Inembodimentsthehost 

cellisaMOLTcell(e.g.,aMOLT-4oraMOLT-3cell).InembodimentsthehostcellisaMOLT-4cell.  

20 InembodimentsthehostcellisaMOLT-3cell.Insomeembodimentsthehostcellisanacute 

lymphoblasticleukemia(ALL)celle.g.,aMOLTcelle.g.,aMOLT-4orMOLT-3cell.Insome 

comprisesageneticelementconstruct(e.g., asdescribedherein).  

InsomeembodimentsthehostcellisaMOLTcell(e.g.,aMOLT-4oraMOLT-3cell).  

25 Insomeembodimentsthehostcellisanacutelymphoblasticleukemia(ALL)celle.g.,aMOLT 

celle.g.,aMOLT-4orMOLT-3cell.  

InsomeembodimentsthehostcellisanExpi-293cell.Insomeembodimentsthehostcellisan 
U 

Expi-293Fcell.  

Inanaspectthepresentdisclosureprovidesamethodofmanufacturingananellovector 

30 comprisingageneticelementenclosedinaproteinaceousexteriorthemethodcomprisingprovidinga 

MOLT-4cellcomprisingananellovectorgeneticelementandincubatingtheMOLT-4cellunder 

conditionsthatallowtheanellovectorgeneticelementtobecomeenclosedinaproteinaceousexteriorin 

theMOLT-4cell.InsomeembodimentstheMOLT-4cellfurther U 

comprisesoneormoreAnellovirus 
proteins(e.g., anAnellovirusORFimolecule)thatformpartoralloftheproteinaceousexterior.Insome 
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embodimentstheanellovectotgeneticelementisproducedintheMOLT-4cell, eagefromagenetic 

elementconstruct(eaga, asdescribedherein).Insomeembodimentsthemethodfurthercomprises 

introducingtheanellovectorgeneticelementconstructintotheMOLT-4cell.  

Inanaspectthepresentdisclosureprovidesamethodofmanufacturingananellovector 

5 comprisingageneticelementenclosedinaproteinaceousexteriorthemethodcomprisingprovidinga 

MOLT-3cellcomprisingananellovectorgeneticelementandincubatingtheMOLT-3cellunder 

conditionsthatallowtheanellovectorgeneticelementtobecomeenclosedinaproteinaceousexteriorin 
theMOLT-3cell.InsomeembodimentstheMOLT-3cellfurther U 

comprisesoneormoreAnellovirus 

proteins(eaga, anAnellovirusORFimolecule)thatformpartoralloftheproteinaceousexterior.Insome 

10 embodimentstheanellovectorgeneticelementisproducedintheMOLT-3cell, e.g~,fromagenetic 

elementconstruct(eag., asdescribedherein).Insomeembodimentsthemethodfurthercomprises 

introducingtheanellovectorgeneticelementconstiuctintotheMOLT-3cell.  

Insomeembodimentsthehostcellisahumancell.InembodimentsthehostcellisaJJEK293T 

cell,11EK293FcellA549cellJurkatcellRajicellChangcellLieLacellPhoenixcellMRC-5cell, 

15 NCJ-11292cellorWi38cell.Insomeembodimentsthehostcellisanon-humanprimatecell(e.g.,a 

VerocellCV-1cellorLLCMK2cell).Insomeembodimentsthehostcellisamurinecell(egg.,a 

McCoycell).Insomeembodimentsthehostcellisahamstercell(e.g.,aCHOcellorBilK21cell).In 

someembodimentsthehostcellisaMARC-145,MDBKRK-13,orEELcell.Insomeembodiments 

thehostcellisanepithelialcell(egg.,acelllineofepitheliallineage).  

20 Insomeembodimentstheanellovectoriscultivatedincontinuousanimalcellline(e.g~, 

immortalizedcelllinesthatcanbeseriallypropagated).Accordingtooneembodimentoftheinvention 

inventionincludeimmortalisedporcinecelllinessuchasbutnotlimitedtotheporcinekidneyepithelial 

celllinesPK-15andSKthemonomyeloidcellline3D4131andthetesticularcelllineST.  

25 

CuItureConditioits 

Hostcellscomprisingageneticelementandcomponentsofaproteinaceousexteriorcanbe 

incubatedunderconditionssuitableforenclosureofthegeneticelementwithintheproteinaceousexterior 

therebyproducingananellovector.Suitablecultureconditionsincludethosedescribed, e.g.,inanyof 

30 Examples4,5,7,8,9,10,11, or15. Insomeembodimentsthehostcellsareincubatedinliquidmedia 

(egg., GracesSupplemented(TNM-FH),IPL-41, TC-100,Schneider'sDrosophilaSF-900IISFMor 

andEXPRESS~FJVETMSFM).Insomeembodimentsthehostcellsareincubatedinadherentculture.In 

someembodimentsthehostcellsareincubatedinsuspensionculture.Insomeembodimentsthehost 

cellsareincubatedinatubebottle U 

orflask.Insomeembodimentsthehostcellsare 
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incubatedinadishorwell(e.g.,awellonaplate).Insomeembodimentsthehostcellsareincubated 

underconditionssuitableforproliferationofthehostcells.Insomeembodimentsthehostcellsare 

incubatedunderconditionssuitableforthehostcellstoreleaseanellovectorsproducedthereinintothe 

surroundingsupernatant.  

5 Theproductionofanellovector-containingcellculturesaccordingtothepresentinventioncanbe 

calTiedoutindifferentscales(eag.,inflasksrollerbottlesorbioreactors).Themediausedforthe 

cultivationofthecellstobeinfectedgenerallycomprisethestandardnutrientsrequiredforcellviability, 

butmayalsocompriseadditionalnutrientsdependentonthecelltype.Optionallythemediumcanbe 

protein-freeand/orserum-free.Dependingonthecelltypethecellscanbeculturedinsuspensionorona 

10 substrate.Insomeembodimentsdifferentmediaisusedforgrowthofthehostcellsandforproduction 

ofanellovectors.  

Harvest 

Anellovectorsproducedbyhostcellscanbeharvestede.g.,accordingtomethodsknowninthe 

15 art.Forexampleanellovectorsreleasedintothesurroundingsupernatantbyhostcellsinculturecanbe 

harvestedfromthesupernatant(e.g~, asdescribedinExample4).Insomeembodimentsthesupernatant 

isseparatedfromthehostcellstoobtaintheanellovectors.Insomeembodimentsthehostcellsarelysed 

beforeorduringharvest.Insomeembodimentstheanellovectorsareharvestedfromthehostcelllysates 

(e.g., asdescribedinExample10).Insomeembodimentstheanellovectorsareharvestedfromboththe 

20 hostcelllysatesandthesupernatant.Insomeembodimentsthepurificationandisolationof 

anellovectorsisperformedaccordingtoknownmethodsinvirusproductionforexampleasdescribedin 

HumanaPress(incorporatedhereinbyreferenceinitsentirety).Insomeembodimentstheanellovector 

maybeharvestedand/orpurifiedbyseparationofsolutesbasedonbiophysicalproperties, e.g.,ion 

25 exchangechromatographyor tangentialflowfiltrationpriortoformulationwithapharmaceutical 

recipient.  

Invitroassemblymethods 

Ananellovectormaybeproducede.g.,byinvitroassemblye.g.,inacell-freesuspensionorina 

30 supernatant.InsomeembodimentsthegeneticelementiscontactedtoanORFimoleculeinvitroe.g., 

underconditionsthatallowforassembly.  

InsomeembodimentsbaculovirusconstructsareusedtoproduceAnellovirusproteins.These 

proteinsmaythenbeused,~forinvitroassemblytoencapsidateageneticelemente.g~,agenetic 

elementcomprisingRNA.InsomeembodimentsapolynucleotideencodingoneormoreAnellovirus 
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proteinisfusedtoapromoterforexpressioninahostcellcage, aninsectoranimalcell.Insome 

embodimentsthepolynucleotideisclonedintoabaculovirusexpressionsystem.Insomeembodiments 

ahostcelle.g., aninsectcellisinfectedwiththebaculovirusexpressionsystemandincubatedfora 

periodoftime.Insomeembodimentsaninfectedcellisincubatedforabout1, 2,3,4,5,10,15,or20 

5 days.InsomeembodimentsaninfectedcellislysedtorecovertheAnellovirusprotein.  

InsomeembodimentsanisolatedAnellovirusproteinispurified.Insomeembodimentsan 

Anellovirusproteinispurifiedusingpurificationtechniquesincludingbutnotlimitedtochelating 

purificationheparinpurificationgradientsedimentationpurification, and/orSECpurification.Insome 

embodimentsapurifiedAnellovirusproteinismixedwithageneticelementtoencapsidatethegenetic 

10 elemente.g.,ageneticelementcomprisingRNA.Insomeembodimentsageneticelementis 

encapisdatedusinganORFiproteinORF2proteinormodifiedversionthereofInsomeembodiments 

twonucleicacidsareencapsidated.ForinstancethefirstnucleicacidmaybeanmRNAe.g., chemically 

modifiedmRNAandthesecondnucleicacidmaybeDNA.  

InsomeembodimentsDNAencodingAnellovirus(AV)ORFi(e.g., wildtypeORFiprotein 

15 ORFiproteinsharboringmutations, e.g., toimproveassemblyefficiencyyieldorstabilitychimeric 

ORFiproteinorfragmentsthereoflareexpressedininsectcelllines(e.g., Sf9and/orHighFive),animal 

celllines(e.g., chickencelllines(MDCC)),bacterialcells(e.g., B.coli)and/ormammaliancelllines 

(e.g., 293expiand/orMOLT4).InsomeembodimentsDNAencodingAVORFimaybeuntagged.In 

someembodimentsDNAencodingAVORFimaycontaintagsfusedN-terminallyand/orC-terminally.  

20 InsomeembodimentsDNAencodingAVORFimayharbormutationsinsertionsordeletionswithinthe 

ORFiproteintointroduceatage.g., toaidinpurificationand/oridentitydeterminatione.g., through 

DNAencodingAVORFimaybeexpressedaloneorincombinationwithanynumberofhelperproteins.  

InsomeembodimentsDNAencodingAVORFiisexpressedincombinationwithAVORF2and/or 

25 ORF3proteins.  

InsomeembodimentsORFiproteinsharboringmutationstoimproveassemblyefficiencymay 

includebutarenotlimitedtoORFiproteinsthatharbormutationsintroducedintotheN-terminal 

ArginineArm(ARGarm)toalterthep1oftheARGarmpermittingpHsensitivenucleicacidbindingto 

triggerparticleassembly(SEQID3-5).InsomeembodimentsORFiproteinsharboringmutationsthat 

30 improvestabilitymayincludemutationstoaninterprotomercontactingbetastrandsFandGofthe 

canonicaljellyrollbeta-barreltoalterhydrophobicstateoftheprotomersurfaceandimprove 
U 

thermodynamicfavorabilityofcapsidformation.  

InsomeembodimentschimericORFiproteinsmayincludebutarenotlimitedtoORFi 

proteinswhichhaveaportionorportionsoftheirsequencereplacedwithcomparableportionsfrom 

'11 

immunostainingassays(includingbutnotlimitedtoELISAorWesternBlot).Insomeembodiments
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anothercapsidproteine.g., BeakandFeatherDiseaseVirus(BFDV)capsidproteinorHepatitisBcapsid 

proteine.g.,ARGarmorFandGbetastrandsofRing9ORFireplacedwiththecomparable 
U 

componentsfromBFDVcapsidprotein.InsomeembodimentschimericORFiproteinsmayalsoinclude 

ORFiproteinswhichhaveaportionorportionsoftheirsequencereplacedwithcomparableportionsof 

5 anotherAVORFiprotein(e.g.,jellyrollfragmentsortheC-terminalportionofRing2ORFireplaced 

withcomparableportionsofRing9ORF1.  

Insomeembodimentsthepresentdisclosuredescribesamethodofmakingananellovectorthe 

methodcomprising:(a)providingamixturecomprising:(i)ageneticelementcomprisingRNAand(ii) 

anORFimolecule'and(b)incubatingthemixtureunderconditionssuitableforenclosingthegenetic 

10 elementwithinaproteinaceousexteriorcomprisingtheORFimoleculetherebymakingananellovector' 

optionallywhereinthemixtureisnotcomprisedinacell.Insomeembodimentsthemethodfurther 

comprisespriortotheprovidingof(a),expressingtheORFimoleculee.g.,inahostcell(e.g.,aninsect 

celloramammaliancell).Insomeembodimentstheexpressingcomprisesincubatingahostcell(e.g.,an 

insectcelloramammaliancell)comprisinganucleicacidmolecule(e.g., abaculovirusexpression 

15 vector)encodingtheORFimoleculeunderconditionssuitableforproducingtheORFimolecule.In 

someembodimentsthemethodfurthercomprisespriortotheprovidingof(a),purifyingtheORFi 

moleculeexpressedbythehostcell.Insomeembodimentsthemethodisperformedinacell-free 

system.Insomeembodimentsthepresentdisclosuredescribesamethodofmanufacturingan 

anellovectorcompositioncomprising:(a)providingapluralityofanellovectorsorcompositions 

20 accordingtoanyoftheprecedingembodiments;(b)optionallyevaluatingthepluralityforoneormoreof: 
U 

acontaminantdescribedhereinanopticaldensitymeasurement(e.g.,OD260),particlenumber(e.g.,by 

and(c)formulatingthepluralityofanellovectorse.g.,asapharmaceuticalcompositionsuitablefor 

administrationtoasubjecte.g.,ifoneormoreoftheparametersof(b)meetaspecifiedthreshold.  

25 

Enrichmentandpurification 

Harvestedanellovectorscanbepurifiedand/orenriched, e.g.,toproduceananellovector 

preparation.Insomeembodimentstheharvestedanellovectorsareisolatedfromotherconstituentsor 

contaminantspresentintheharvestsolutione.g.,usingmethodsknownintheartforpurifyingviral 

30 particles(e.g.,purificationbysedimentationchromatographyand/orultrafiltration).Insome 

embodimentsthepurificationstepscompriseremovingoneormoreofserumhostcellDNAhostcell 

proteinsparticleslackingthegeneticelementand/orphenolredfromthepreparation.Insome 

embodimentstheharvestedanellovectorsareenrichedrelativetootherconstituentsorcontaminants 

presentintheharvestsolution, e.g.,usingmethodsknownintheartforenrichingviralparticles.  
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Insomeembodimentstheresultantpreparationorapharmaceuticalcompositioncomprisingthe 
U 

preparationwillbestableoveranacceptableperiodoftimeandtemperatureand/orbecompatiblewith 

thedesiredrouteofadministrationand/oranydevicesthisrouteofadministrationwillrequiree.g., 

needlesorsyringes.  

5 

II. Anellovectors 

Insomeaspectstheinventiondescribedhereincomprisescompositionsandmethodsofusing 

andmakingananellovectoranellovectorpreparationsandtherapeuticcompositions.Insome 
U 

embodimentstheanellovectorsaremadeusingcompositionsandmethodsasdescribedherein.Insome 

10 embodimentstheanellovectorcomprisesoneormorenucleicacidsorpolypeptidescomprisinga 

sequencestructure, and/orfunctionthatisbasedonanAnellovirus(e.g.,anAnellovirusasdescribed 

herein),orfragmentsorportionsthereoforothersubstantiallynon-pathogenicvirus, e.g., symbiotic 

viruscommensalvirusnativevirus.InsomeembodimentsanAnellovirus-basedanellovectorcomprises 

atleastoneelementexogenoustothatAnelloviruse.g.,anexogenouseffectororanucleicacidsequence 

15 encodinganexogenouseffectordisposedwithinageneticelementoftheanellovectorand/oran 
U 

exogenousnucleicacidsequencefromavirusotherthananAnellovirus(e.g.,aMonodnaviruse.g.,a 

Shotokuvirus(e.g.,aCressdnaviricota[e.g.,aredondoviruscircovirus{e.g.,aporcine 

circoviruse.g.,PCV-1orPCV-2~orbeak-and-featherdiseasevirusI, geminivirus{e.g.,tomato 

goldenmosaicvirusiornanovirus{e.g.,BBTVMDV1,SCSVForFBNYV}]),ora 

20 Parvovirus(e.g.,adependoparavirus, e.g.,abocavirusoranAAV)).Insomeembodimentsan 

Anellovirus-basedanellovectorcomprisesatleastoneelementheterologoustoanotherelementfromthat 

nucleicacidsequencesuchasapromoterelement.Insomeembodimentsananellovectorcomprisesa 

geneticelement(e.g.,circularDNAe.g.,singlestrandedDNA),whichcompriseatleastoneelementtat 

25 isheterologousrelativetotheremainderofthegeneticelementand/ortheproteinaceousexterior(e.g.,an 

exogenouselementencodinganeffector, e.g., asdescribedherein).Ananellovectormaybeadelivery 

vehicle(e.g.,asubstantiallynon-pathogenicdeliveryvehicle)forapayloadintoahoste.g., ahuman.In 

someembodimentstheanellovectoriscapableofreplicatinginaeukaryoticcelle.g.,amammaliancell, 

e.g.,ahumancell.Insomeembodimentstheanellovectorissubstantiallynon-pathogenicand/or 

30 substantially non-integratinginthemammalian(e.g.,human)cell.Insomeembodimentsthe 

anellovectorissubstantially non-immunogenicinamammale.g.,ahuman.Insomeembodimentsthe 

anellovectorisreplication-deficient.Insomeembodimentstheanellovectorisreplication-competent.  

Insomeembodimentstheanellovectorcomprisesacuronoracomponentthereof(e.g., genetic 

elemente.g.,comprisingasequenceencodinganeffectorand/oraproteinaceousexterior),e.g., as 
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describedinPCTApplicationNo.PCT/US2O18/037379,whichisincorporatedhereinbyreferenceinits 

entirety.Insomeembodimentstheanellovectorcomprisesananellovectororacomponentthereof(e.g., 

ageneticelemente.g.,comprisingasequenceencodinganeffectorand/oraproteinaceousexterior),e.g., 

asdescribedinPCTApplicationNo.PCT/US19165995,whichisincorporatedhereinbyreferenceinits 

5 entirety.  

Inanaspecttheinventionincludesananellovectorcomprising(i)ageneticelementcomprisinga 

promoterelementasequenceencodinganeffector,(e.g., anendogenouseffectororanexogenous 

effectore.g.,apayload),andaproteinbindingsequence(e.g.,anexteriorproteinbindingsequencee.g., 

apackagingsignal),whereinthegeneticelementisasingle-strandedDNAandhasoneorbothofthe 

10 followingproperties:iscircularand/orintegratesintothegenomeofaeukaryoticcellatafrequencyof 

lessthanaboutO.OO1%,0.005%,0.01%,0.05%,0.1%,0.5%,1%,1.5%or2%ofthegeneticelementthat 

entersthecelLand(ii)aproteinaceousexterior'whereinthegeneticelementisenclosedwithinthe 

proteinaceousexterior'andwhereintheanellovectoriscapableofdeliveringthegeneticelementintoa 

eukaryoticcell.  

15 Insomeembodimentsoftheanellovectordescribedhereinthegeneticelementintegratesata 

frequencyoflesstanaboutO.OO1%,0.005%,0.01%,0.05%,0.1%,0.5%,1%,1.5%or2%ofthe 

geneticelementthatentersacell.Insomeembodimentslessthanabout0.01%,0.05%,0.1%,0.5%,1%, 

2%,3%,4%,or5%ofthegeneticelementsfromapluralityoftheanellovectorsadministeredtoasubject 

willintegrateintothegenomeofoneormorehostcellsinthesubject.Insomeembodimentsthegenetic 

20 elementsofapopulationofanellovectorse.g., asdescribedhereinintegrateintothegenomeofahost 

cellatafrequencylessthanthatofacomparablepopulationofAAVviruses, e.g.,atabouta50%,60%, 

AAVviruses.  

Inanaspecttheinventionincludesananellovectorcomprising:(i)ageneticelementcomprising 

25 apromoterelementandasequenceencodinganeffector(e.g.,anendogenouseffectororanexogenous 

effectore.g., apayload),andaproteinbindingsequence(e.g., anexteriorproteinbindingsequence), 

whereinthegeneticelementhasatleast75%(e.g.,atleast75,76,77,78,79,80,90,91,92,93,94,95, 

96,97,98,99or100%)sequenceidentitytoawild-typeAnellovirussequence(e.g.,awild-typeTorque 

Tenovirus(TTV),TorqueTenominivirus(TTMV),orTTMDVsequencee.g.,awild-typeAnellovirus 

30 sequenceasdescribedherein);and(ii)aproteinaceousexterior'whereinthegeneticelementisenclosed 

withintheproteinaceousexterior'andwhereintheanellovectoriscapableofdeliveringthegenetic 

elementintoaeukaryoticcell.  

Inoneaspecttheinventionincludesananellovectorcomprising: 

a)ageneticelementcomprising(i)asequenceencodinganexteriorprotein(e.g.,anon
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U 

pathogenicexteriorprotein),(ii)anexteriorproteinbindingsequencethatbindsthegeneticelementtothe 

non-pathogenicexteriorproteinand(iii)asequenceencodinganeffector(e.g.,anendogenousor 

exogenouseffector);and 

b)aproteinaceousexteriorthatis U witheag.,envelopsorenclosesthegeneticelementa 

5 Insomeembodimentstheanellovectorincludessequencesorexpressionproductsfrom(or 

having>70%,75%,80%,85%,90%,95%,9r7%,98%,99%,100%homologyto)anon-enveloped, 

circularsingle-strandedDNAvirus.Animalcircularsingle-strandedDNAvirusesgenerallyrefertoa 

subgroupofsinglestrandDNA(ssDNA)viruseswhichinfecteukaryoticnon-planthostsandhavea 

circulargenome. ThusanimalcircularssDNAvirusesaredistinguishablefromssDNAvirusesthat 

10 infectprokaryotes(ice.MicroviridaeandInoviridae)andfromssDNAvirusesthatinfectplants(i.e~ 

GeminiviridaeandNanoviridae).TheyarealsodistinguishablefromlinearssDNAvirusesthatinfect 

non-planteukaryotes(i.e.Parvoviridiae).  

Insomeembodimentstheanellovectormodulatesahostcellularfunctioneage, transientlyor 

longterm.Incertainembodimentsthecellularfunctionisstablyalteredsuchasamodulationthat 

15 persistsforatleastabout1hrtoabout30daysoratleastabout2hrs,6hrs12hrs,18hrs,24hrs,2days, 

3,days,4days,5days,6days,7daysSdays,9days,10days,11days,12days,13days,14days,15 

days,16days,17days,18days,19days,20days,21days,22days,23days,24days,25days,26days, 

27days,28days,29days,30days,60daysorlongeroranytimetherebetween.Incertainembodiments 

thecellularfunctionistransientlyalterede.g.,suchasamodulationthatpersistsfornomorethanabout 

20 30minstoabout'1daysornomorethanabout1hr,2hrs,3hrs,4hrs,5hrs,6hrs,7hrsShrs,9Irs,10 

hrs,11hrs,12Ins,13hrsl4hrs,15hrs,16Irs,17hrs,18hrsl9hrs,2Ohrs,21Irs,22hrs,24hrs,36 

Insomeembodimentsthegeneticelementcomprisesapromoterelement.Inembodimentsthe 

promoterelementisselectedfromanRNApolymeraseIl-dependentpromoteranRNApolymeraseIII

25 dependentpromoteraPGKpromoteraCMVpromoteranEF-1apromoter, anSV4Opromotera 

CAGGpromoteroraUBCpromoterTTVviralpromotersTissuespecificU6(poll111),minimalCMV 

promoterwithupstreamDNAbindingsitesforactivatorproteins(TetR-VP16,Gal4-VP16,dCas9-VP16, 

etc).InembodimentsthepromoterelementcomprisesaTATAbox.Inembodimentsthepromoter 

elementisendogenoustoawild-typeAnelloviruseagaasdescribedherein.  

30 Insomeembodimentsthegeneticelementcomprisesoneormoreofthefollowing 

characteristics:single-strandedcircularnegativestrand, and/orDNA.Inembodimentsthegenetic 

elementcomprisesanepisome.Insomeembodimentstheportionsofthegeneticelementexcludingthe 

effectorhaveacombinedsizeofabout25-5kb(egg.,about2.8-4kbabout2~8-3~2kbabout3~6-3~9kbor 
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about2.8~2a9kb),lessthanabout5kb(eagalessthanabout2.9kb,3.2kb,3.6kb,3.9kbor4kb),oratleast 

100nucleotides(eag.,atleast1kb).  

Theanellovectorscompositions comprisinganellovectorsmethodsusingsuchanellovectors 

etc.asdescribedhereinareinsomeinstancesbasedinpartontheexampleswhichillustratehow 

5 differenteffectorsforexamplemiRNAs(e.g~againstJFNormiR-625),shRNAetcandproteinbinding 

sequencesforexampleDNAsequencesthatbindtocapsidproteinsuchasQ99153,arecombinedwith 

proteinaceiousexteriorsforexampleacapsiddisclosedinArchVirol(2007)152:1961-1975,toproduce 

anellovectorswhichcanthenbeusedtodeliveraneffectortocells(eaga, animalcells, eag., humancellsor 

non-humananimalcellssuchaspigormousecells).Inembodimentstheeffectorcansilenceexpression 

10 ofafactorsuchasaninterferon.Theexamplesfurtherdescribehowanellovectorscanbemadeby 

insertingeffectorsintosequencesderivedeag., fromanAnellovirus.Itisonthebasisoftheseexamples 

thatthedescriptionhereinaftercontemplatesvariousvariationsofthespecificfindingsandcombinations 

consideredintheexamples.Forexampletheskilledpersonwillunderstandfromtheexamplesthatthe 

specificmiRNAsareusedjustasanexampleofaneffectorandthatothereffectorsmaybeeag.,other 

15 regulatorynucleicacidsortherapeuticpeptides.Similarlythespecificcapsidsusedintheexamplesmay 

bereplacedbysubstantiallynon-pathogenicproteinsdescribedhereinafter.ThespecifcAnellovirus 

sequencesdescribedintheexamplesmayalsobereplacedbytheAnellovirussequencesdescribed 

hereinafter.Theseconsiderationssimilarlyapplytoproteinbindingsequencesregulatorysequencessuch 

aspromotersandthelike.Independentthereofthepersonskilledintheartwillinparticularconsider 

20 suchembodimentswhicharecloselyrelatedtotheexamples.  

Insomeembodimentsananellovectororthegeneticelementcomprisedintheanellovectoris 

miRNA),eag.,encodedbythegeneticelementofananellovectorisexpressedinacell(e.g.,ahuman 

cell),e.g., oncetheanellovectororthegeneticelementhasbeenintroducedintothecell.In 

25 embodimentsintroductionoftheanellovectororgeneticelementcomprisedthereinintoacell 

modulates(e.g.,increasesordecreases)thelevelofatargetmolecule(e.g.,atargetnucleicacid, eage, 

RNAoratargetpolypeptide)inthecell, eag., byalteringtheexpressionlevelofthetargetmoleculeby 

thecell.Inembodimentsintroductionoftheanellovectororgeneticelementcomprisedtherein 

decreaseslevelofinterferonproducedbythecell.Inembodimentsintroductionoftheanellovectoror 

30 geneticelementcomprisedthereinintoacellmodulates(eag.,increasesordecreases)afunctionofthe 

cell.Inembodimentsintroductionoftheanellovectororgeneticelementcomprisedthereinintoacell 

modulates(e.g., increasesordecreases)theviabilityofthecell.Inembodimentsintroductionofthe 

anellovectororgeneticelementcomprisedthereinintoacelldecreasesviabilityofacell(egg.,acancer 

cell).  
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Insomeembodimentsananellovector(eag.,asyntheticanellovector)describedhereininducesan 

antibodyprevalenceoflessthan70%(eagalessthanabout60%,50%,40%,30%,20%or10%antibody 
U 

prevalence).Inembodimentsantibodyprevalenceisdeterminedaccordingtomethodsknownintheart.  

Inembodimentsantibodyprevalenceisdeterminedbydetectingantibodiesagainstan S 

asdescribedherein),orananellovectorbasedthereoninabiologicalsamplee.g.,accordingtothe U 

TTVantibodydetectionmethoddescribedinTsudaetal.(1999;f.Virol.Methods77:199-206; 

incorporatedhereinbyreference)and/orthemethodfordetermininganti-TTVIgGseroprevalence 

describedinKakkolaetal.(2008;Virology382:182-189;incorporatedhereinbyreference).Antibodies 

againstanAnellovirusorananellovectorbasedthereoncanalsobedetectedbymethodsintheartfor 

10 detectinganti-viralantibodies, e.g.,methodsofdetectinganti-AAVantibodiese.g.,asdescribedin 

Calcedoetal.(2013:Front.Immunot4(341):1-7gincorporatedhereinbyreference).  

Insomeembodimentsareplicationdeficient, replicationdefectiveorreplicationincompetent 

geneticelementdoesnotencodeallofthenecessarymachineryorcomponentsrequiredforreplicationof 

thegeneticelement.Insomeembodimentsareplicationdefectivegeneticelementdoesnotencodea 

15 replicationfactor.Insomeembodimentsareplicationdefectivegeneticelementdoesnotencodeoneor 

moreORFs(e.g.,ORFiORF1/1,ORF1/2,ORF2,ORF2/2,ORF2/3, and/orORF2t/3,e.g.,asdescribed 

herein).Insomeembodimentsthemachineryorcomponentsnotencodedbythegeneticelementmaybe 

providedintrans(e.g., usingahelpere.g., ahelpervirusorhelperplasmidorencodedinanucleicacid 

comprisedbythehostcelle.g.,integratedintothegenomeofthehostcell),e.g.,suchthatthegenetic 

20 elementcanundergoreplicationinthepresenceofthemachineryorcomponentsprovidedintrans.  

Insomeembodimentsapackagingdeficientpackagingdefectiveorpackagingincompetent 

comprisesacapsidoraportionthereofe.g., comprisingapolypeptideencodedbyanORFinucleicacid, 

e.g.,asdescribedherein).Insomeembodimentsapackagingdeficientgeneticelementispackagedinto 

25 aproteinaceousexterioratanefficiencylessthan10%(e.g.,lesstan10%,9%,8%,7%,6%,5%,4%, 
S 3%,2%,1%,0.5%,0.1%,0.01%,or0.001%)comparedtoawild-typeAnellovirus(e.g.,asdescribed 

herein).Insomeembodimentsthepackagingdefectivegeneticelementcannotbepackagedintoa 

proteinaceousexterioreveninthepresenceoffactors(e.g.,ORFi, ORF1/1, ORF1/2,ORF2,ORF2/2, 
U 

0RF213,orORF2t/3)thatwouldpermitpackagingofthegeneticelementofawild-typeAnellovirus(e.g., 

30 asdescribedherein).Insomeembodimentsapackagingdeficientgeneticelementispackagedintoa 

proteinaceousexterioratanefficiencylessthan10%(e.g.,lessthan10%,9%,8%,7%,6%,5%,4%,3%, 

2%,1%,0.5%,0.1%,0.01%,or0.001%)comparedtoawild-typeAnellovirus(e.g.,asdescribedherein), 

eveninthepresenceoffactors(e.g.,ORFi, ORF1/1, ORF1/2,ORF2,ORF2/2,ORF2/3, orORF2tI3)that 

wouldpermitpackagingofthegeneticelementofawild-typeAnellovirus(e.g.,asdescribedherein).  

'TI 

geneticelementcannotbepackagedintoaproteinaceousexterior(e.g.,whereintheproteinaceousexterior
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Insomeembodimentsapackagingcompetentgeneticelementcanbepackagedintoa 

proteinaceousexterior(eag.,whereintheproteinaceousexteriorcomprisesacapsidoraportionthereof 

eagacomprisingapolypeptideencodedbyanORFinucleicacideag.,asdescribedherein).Insome 

embodimentsapackagingcompetentgeneticelementispackagedintoaproteinaceousexterioratan 

5 efficiencyofatleast20%(e.g.,atleast20%,30%,40%,50%,60%,70%,80%,85%,90%,95%,96%, 

9r7%,98%,99%,100%,orhigher)comparedtoawild-typeAnellovirus(e.g.,asdescribedherein).In 

someembodimentsthepackagingcompetentgeneticelementcanbepackagedintoaproteinaceous 

exteriorinthepresenceoffactors(e.g.,ORFi, ORF1/1, ORF1/2,ORF2,ORF2/2,ORF2/3,orORF2tI3) 

thatwould permitpackagingofthegeneticelementofawild-typeAnellovirus(e.g.,asdescribedherein).  

10 Insomeembodimentsapackagingcompetentgeneticelementispackagedintoaproteinaceousexterior 

atanefficiencyofatleast20%(e.g.,atleast20%,30%,40%,50%,60%,70%,80%,85%,90%,95%, 

96%,97%,98%,99%,100%,orhigher)comparedtoawild-typeAnellovirus(e.g.,asdescribedherein)in 

thepresenceoffactors(e.g.,ORFi, ORF1/1, ORF1/2,ORF2,0RF212,0RF213, orORF2t/3)thatwould 

permitpackagingofthegeneticelementofawild-typeAnellovirus(e.g., asdescribedherein).  

15 

Anelloviruses 

Insomeembodimentsananellovectore.g.,asdescribedhereincomprisessequencesor 

expressionproductsderivedfromanAnellovirus.Insomeembodimentsananellovectorincludesoneor 

moresequencesorexpressionproductsthatareexogenousrelativetotheAnellovirus.Insome 

20 embodimentsananellovectorincludesoneormoresequencesorexpressionproductsthatareendogenous 

relativetotheAnellovirus.Insomeembodimentsananellovectorincludesoneormoresequencesor 

intheanellovector.Anellovirusesgenerallyhavesingle-strandedcircularDNAgenomeswithnegative 

polarity.Anelloviruseshavenotgenerallybeenlinkedtoanyhumandisease.Howeverattemptstolink 

25 Anellovirusinfectionwithhumandiseaseareconfoundedbythehighincidenceofasymptomatic 

Anellovirus U incontrolcohortpopulation(s),theremarkablegenomicdiversitywithinthe 

anellovirusviralfamilythehistoricalinabilitytopropagatetheagentinvitroandthelackofanimal 

model(s)ofAnellovirusdisease(Yzebeetal., PanminervaMed.(2002)44:167-177:BiaginiP., Vet.  

Microbiol.(2004)98:95-101).  

30 Anellovirusesaregenerally U byoronasalorfecal-oralinfection U 

and/orinuterotransmission(Gerneretal.,Ped.Infect.Dis.J.(2000)19:1074-1077).Infectedpersons 
U 

caninsomeinstancesbecharacterizedbyaprolonged(monthstoyears)Anellovirusviremia.Humans 
U 

maybeco-infectedwithmorethanonegenogrouporstrain(Sabacketal.,Scad.J.Infect.Dis.(2001) 

33:121-125).Thereisasuggestionthatthesegenogroupscanrecombinewithininfectedhumans(Reyet 

78 

expressionproductsthatareheterologousrelativetooneormoreothersequencesorexpressionproducts
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al., Infect.(2003)31:226-233)aThedoublesliandedisoform(replicative)intermediateshavebeenfound 

inseveraltissuessuchasliverperipheralbloodmononuclearcellsandbonemarrow(Kikuchietal., I 

Med.ViroL(2000)61:165-170;Okamotoetal.,Biochem.Biophys.Res.Commune(2002)270:657-662; 

Rodriguez-lnigoetal.,Am.J.PathoL(2000)156:1227-1234).  

5 Insomeembodimentsthegeneticelementcomprisesanucleotidesequenceencodinganamino 

acidsequenceorafunctionalfragmentthereoforasequencehavingatleastabout60%,70%80%,85%, 

90%95%,96%,97%,98%,99%,or100%sequenceidentitytoanyoneoftheaminoacidsequences 

describedhereine.g.,anAnellovirusaminoacidsequence.  

Insomeembodimentsananellovectorasdescribedhereincomprisesoneormorenucleicacid 

10 molecules(e.g.,ageneticelementasdescribedherein)comprisingasequencehavingatleastabout70%, 

75%,80%,85%,90%,95%,96%,97%,98%,99%or100%sequenceidentitytoanAnellovirus 

sequence, e.g.,asdescribedhereinorafragmentthereof.  

Insomeembodimentsananellovectorasdescribedhereincomprisesoneormorenucleicacid 

molecules(e.g.,ageneticelementasdescribedherein)comprisingasequencehavingatleastabout70%, 

15 75%,80%,85%,90%,95%,96%,97%,98%,99%or100%sequenceidentitytooneormoreofaTATA 

boxc apsiteinitiatorelementtranscriptionalstartsite,5' UTRconserveddomainORFi, ORF1/1, 

ORF1/2,ORF2,ORF2/2,ORF2/3,ORF2tI3,threeopen-readingframeregionpoly(A)signalGC-rich 

regionorany ereo o neovirus, .g.,asdescribedherein.Insomeembodiments, 

thenucleicacidmoleculecomprisesasequenceencodingacapsidprotein, e.g.,anORFiORF1/1, 

20 ORF1/2,ORF2,ORF2/2,ORF2/3,ORF2tI3sequenceofanyoftheAnellovirusesdescribedherein.In 

embodimentsthenucleicacidmoleculecomprisesasequenceencodingacapsidproteincomprisingan 

100%sequenceidentitytoanAnellovirusORFiprotein(orasplicevariantorfunctionalfragment 

thereof)orapolypeptideencodedbyanAnellovirusORFinucleicacid.  
25 Inembodimentsthenucleicacidmolecule U 

comprisesanucleicacidsequencehavingatleast 

about70%,75%,80%,85%,90%,95%,96%,97%,98%,99%,or100%sequenceidentitytothe 

AnellovirusORFinucleicacidsequenceofTableAl.Inembodimentsthenucleicacidmolecule 

comprisesanucleicacidsequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%, 
S 

98%,99%,or100%sequenceidentitytotheAnellovirusORF1/1nucleotidesequenceofTableAl.In 

30 embodimentsthenucleicacidmoleculecomprisesanucleicacidsequencehavingatleastabout70%, 

75%,80%,85%,90%,95%,96%,97%,98%,99%or100%sequenceidentitytotheAnellovirusORF112 

nucleotidesequenceofTableAl.Inembodimentsthenucleicacidmoleculecomprisesanucleicacid 

sequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%,98%,99%,or100% 

sequenceidentitytotheAnellovirusORF2nucleotidesequenceofTableAl.Inembodimentsthenucleic 
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acidmoleculecomprisesanucleicacidsequencehavingatleastabout70%,'75%,80%,85%,90%,95%, 

96%,97%,98%,99%or100%sequenceidentitytotheAnellovirusORF2/2nucleotidesequenceof 

TableAl. Inembodimentsthenucleicacidmoleculecomprisesanucleicacidsequencehavingatleast 

about70%,75%,80%,85%,90%,95%,96%,97%,98%,99%,or100%sequenceidentitytothe 

5 Anellovirus0RF213nucleotidesequenceofTableAl~Inembodimentsthenucleicacidmolecule 

comprisesanucleicacidsequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%, 
S 98%,99%,or100%sequenceidentitytotheAnellovirusORF2t/3nucleotidesequenceofTableAla In 

embodimentsthenucleicacidmoleculecomprisesanucleicacidsequencehavingatleastabout70%, 

'75%,80%,85%,90%,95%,96%,97%,98%,99%or100%sequenceidentitytotheAnellovirusTATA 

10 boxnucleotidesequenceofTableAl~Inembodimentsthenucleicacidmoleculecomprisesanucleic 

acidsequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%,98%,99%or100% 

sequenceidentitytotheAnellovirusinitiatorelementnucleotidesequenceofTableAla Inembodiments, 

thenucleicacidmoleculecomprisesanucleicacidsequencehavingatleastabout70%,75%,80%,85%, 

90%,95%,96%,97%,98%,99%,or100%sequenceidentitytotheAnellovirustranscriptionalstartsite 

15 nucleotidesequenceofTableA1. Inembodimentsthenucleicacidmoleculecomprisesanucleicacid 

sequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%,98%,99%,or100% 

sequenceidentitytotheAnellovirus5'UTRconserveddomainnucleotidesequenceofTableAla In 

embodimentsthenucleicacidmoleculecomprisesanucleicacidsequencehavingatleastabout70%, 

P75%,80%,85%,90%,95%,96%,97%,98%,99%or100%sequenceidentitytotheAnellovirusthree 

20 open-readingframeregionnucleotidesequenceofTableAl. Inembodimentsthenucleicacidmolecule 

comprisesanucleicacidsequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%, 
S 

Inembodimentsthenucleicacidmoleculecomprisesanucleicacidsequencehavingatleastabout70%, 
P75%,80%,85%,90%,95%,96%,97%,98%,99%or100%sequenceidentitytotheAnellovirusGC-rich 

25 nucleotidesequenceofTableA1.  
Inembodimentsthenucleicacidmolecule U 

comprisesanucleicacidsequencehavingatleast 

about70%,75%,80%,85%,90%,95%,96%,97%,98%,99%,or100%sequenceidentitytothe 

AnellovirusORFinucleicacidsequenceofTableB1. Inembodimentsthenucleicacidmolecule 

comprisesanucleicacidsequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%, 
30 98%,99%,or100%sequenceidentitytothe S 

AnellovirusORF1/1nucleotidesequenceofTableB1a In 

embodimentsthenucleicacidmoleculecomprisesanucleicacidsequencehavingatleastabout70%, 

75%,80%,85%,90%,95%,96%,97%,98%,99%or100%sequenceidentitytotheAnellovirusORF1/2 

nucleotidesequenceofTableB1~Inembodimentsthenucleicacidmoleculecomprisesanucleicacid 

sequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%,98%,99%,or100% 

80 

98%,99%,or100%sequenceidentitytotheAnelloviruspoly(A)signalnucleotidesequenceofTableAl.
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sequenceidentitytotheAnellovirusORF2nucleotidesequenceofTableB1a Inembodimentsthenucleic 

acidmoleculecomprisesanucleicacidsequencehavingatleastabout70%,75%,80%,85%,90%,95%, 

96%,97%,98%,99%or100%sequenceidentitytotheAnellovirusORF2/2nucleotidesequenceof 

TableB1. Inembodimentsthenucleicacidmoleculecomprisesanucleicacidsequencehavingatleast 

5 aboutlO%,75%,80%,85%,90%,95%,96%,97%,98%,99%,or100%sequenceidentitytothe 

Anellovirus0RF213nucleotidesequenceofTableB1. Inembodimentsthenucleicacidmolecule 

comprisesanucleicacidsequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%, 
S 98%,99%,or100%sequenceidentitytotheAnellovirusTATAboxnucleotidesequenceofTableB1.In 

embodimentsthenucleicacidmoleculecomprisesanucleicacidsequencehavingatleastabout70%, 

10 75%,80%,85%,90%,95%,96%,97%,98%,99%or100%sequenceidentitytotheAnellovirusinitiator 

elementnucleotidesequenceofTableB1a Inembodimentsthenucleicacidmoleculecomprisesa 

nucleicacidsequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%,98%,99%or 

100%sequenceidentitytotheAnellovirustranscriptionalstartsitenucleotidesequenceofTableB1a In 

embodimentsthenucleicacidmoleculecomprisesanucleicacidsequencehavingatleastabout70%, 

15 75%,80%,85%,90%,95%,96%,97%,98%,99%or100%sequenceidentitytotheAnellovirus5'UTR 

conserveddomainnucleotidesequenceofTableB1a Inembodimentsthenucleicacidmolecule 

comprisesanucleicacidsequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%, 
S 

98%,99%,or100%sequenceidentitytotheAnellovirusthreeopen-readingframeregionnucleotide 

sequenceofTableB1a Inembodimentsthenucleicacidmoleculecomprisesanucleicacidsequence 

20 havingatleastabout70%,75%,80%,85%,90%,95%,96%,97%,98%,99%,or100%sequenceidentity 

totheAnelloviruspoly(A)signalnucleotidesequenceofTableB1a Inembodimentsthenucleicacid 

molecule U 

97%,98%,99%or100%sequenceidentitytotheAnellovirusGC-richnucleotidesequenceofTableB1a 
Inembodimentsthenucleicacidmolecule U 

comprisesanucleicacidsequencehavingatleast 

25 aboutl0%,75%,80%,85%,90%,95%,96%,97%,98%,99%,or100%sequenceidentitytothe 

AnellovirusORFinucleicacidsequenceofTableB3a Inembodimentsthenucleicacidmolecule 

comprisesanucleicacidsequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%, 
S 

98%,99%,or100%sequenceidentitytotheAnellovirusORF1/1nucleotidesequenceofTableB3.In 

embodimentsthenucleicacidmoleculecomprisesanucleicacidsequencehavingatleastabout70%, 

30 75%,80%,85%,90%,95%,96%,97%,98%,99%or100%sequenceidentitytotheAnellovirusORF1/2 

nucleotidesequenceofTableB3a Inembodimentsthenucleicacidmoleculecomprisesanucleicacid 

sequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%,98%,99%,or100% 

sequenceidentitytotheAnellovirusORF2nucleotidesequenceofTableB3a Inembodimentsthenucleic 

acidmoleculecomprisesanucleicacidsequencehavingatleastabout70%,75%,80%,85%,90%,95%, 
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comprisesanucleicacidsequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,
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96%,97%,98%,99%or100%sequenceidentitytotheAnellovirusORF2/2nucleotidesequenceof 

TableB3.Inembodimentsthenucleicacidmoleculecomprisesanucleicacidsequencehavingatleast 

about70%,75%,80%,85%,90%,95%,96%,97%,98%,99%,or100%sequenceidentitytothe 

Anellovirus0RF213nucleotidesequenceofTableB3.Inembodimentsthenucleicacidmolecule 

5 comprisesanucleicacidsequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%, 
S 98%,99%,or100%sequenceidentitytotheAnellovirusTATAboxnucleotidesequenceofTableB3.In 

embodimentsthenucleicacidmoleculecomprisesanucleicacidsequencehavingatleastabout70%, 
P75%,80%,85%,90%,95%,96%,97%,98%,99%or100%sequenceidentitytotheAnellovirusinitiator 

elementnucleotidesequenceofTableB3.Inembodimentsthenucleicacidmoleculecomprisesa 

10 nucleicacidsequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%,98%,99%or 

100%sequenceidentitytotheAnellovirustranscriptionalstartsitenucleotidesequenceofTableB3.In 

embodimentsthenucleicacidmoleculecomprisesanucleicacidsequencehavingatleastabout70%, 

75%,80%,85%,90%,95%,96%,97%,98%,99%or100%sequenceidentitytotheAnellovirus5'UTR 

conserveddomainnucleotidesequenceofTableB3.Inembodimentsthenucleicacidmolecule 

15 comprisesanucleicacidsequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%, 
S 

98%,99%,or100%sequenceidentitytotheAnellovirusthreeopen-readingframeregionnucleotide 

sequenceofTableB3.Inembodimentsthenucleicacidmoleculecomprisesanucleicacidsequence 

havingatleastabout70%,75%,80%,85%,90%,95%,96%,97%,98%,99%,or100%sequenceidentity 

totheAnelloviruspoly(A)signalnucleotidesequenceofTableB3.Inembodimentsthenucleicacid 

20 moleculecomprisesanucleicacidsequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%, 

97%,98%,99%or100%sequenceidentitytotheAnellovirusGC-richnucleotidesequenceofTableB3.  

Inembodimentsthenucleicacidmolecule U 

about70%,75%,80%,85%,90%,95%,96%,97%,98%,99%,or100%sequenceidentitytothe 

AnellovirusORFinucleicacidsequenceofTableC1.Inembodimentsthenucleicacidmolecule 

25 comprisesanucleicacidsequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%, 
S 

98%,99%,or100%sequenceidentitytotheAnellovirusORF1/1nucleotidesequenceofTableCla In 

embodimentsthenucleicacidmoleculecomprisesanucleicacidsequencehavingatleastabout70%, 

75%,80%,85%,90%,95%,96%,97%,98%,99%or100%sequenceidentitytotheAnellovirusORF1/2 

nucleotidesequenceofTableC1a Inembodimentsthenucleicacidmoleculecomprisesanucleicacid 

30 sequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%,98%,99%,or100% 

sequenceidentitytotheAnellovirusORF2nucleotidesequenceofTableCla Inembodimentsthenucleic 

acidmoleculecomprisesanucleicacidsequencehavingatleastabout70%,75%,80%,85%,90%,95%, 

96%,97%,98%,99%or100%sequenceidentitytotheAnellovirusORF2/2nucleotidesequenceof 

TableC1a Inembodimentsthenucleicacidmoleculecomprisesanucleicacidsequencehavingatleast 
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about70%,75%,80%,85%,90%,95%,96%,97%,98%,99%,or100%sequenceidentitytothe 

Anellovirus0RF213nucleotidesequenceofTableC1. Inembodimentsthenucleicacidmolecule 

comprisesanucleicacidsequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%, 
S 98%,99%,or100%sequenceidentitytotheAnellovirusTAIPnucleotidesequenceofTableCla In 

5 embodimentsthenucleicacidmoleculecomprisesanucleicacidsequencehavingatleastabout70%, 

'75%,80%,85%,90%,95%,96%,97%,98%,99%or100%sequenceidentitytotheAnellovirusTATA 

boxnucleotidesequenceofTableCl. Inembodimentsthenucleicacidmoleculecomprisesanucleic 

acidsequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%,98%,99%or100% 

sequenceidentitytotheAnellovirusinitiatorelementnucleotidesequenceofTableCla Inembodiments, 

10 thenucleicacidmoleculecomprisesanucleicacidsequencehavingatleastabout70%,75%,80%,85%, 

90%,95%,96%,97%,98%,99%,or100%sequenceidentitytotheAnellovirustranscriptionalstartsite 

nucleotidesequenceofTableC1a Inembodimentsthenucleicacidmoleculecomprisesanucleicacid 

sequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%,98%,99%,or100% 

sequenceidentitytotheAnellovirus5'UTRconserveddomainnucleotidesequenceofTableCla In 

15 embodimentsthenucleicacidmoleculecomprisesanucleicacidsequencehavingatleastabout70%, 

75%,80%,85%,90%,95%,96%,97%,98%,99%or100%sequenceidentitytotheAnellovirusthree 

open-readingframeregionnucleotidesequenceofTableC1a Inembodimentsthenucleicacidmolecule 

comprisesanucleicacidsequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%, 
S 

98%,99%,or100%sequenceidentitytotheAnelloviruspoly(A)signalnucleotidesequenceofTableCla 

20 Inembodimentsthenucleicacidmoleculecomprisesanucleicacidsequencehavingatleastabout70%, 

75%,80%,85%,90%,95%,96%,97%,98%,99%or100%sequenceidentitytotheAnellovirusGC-rich 

Inembodimentsthenucleicacidmolecule U 

comprisesanucleicacidsequencehavingatleast 
about70%,75%,80%,85%,90%,95%,96%,97%,98%,99%,or100%sequenceidentitytothe 

25 AnellovirusORFinucleicacidsequenceofTableEla Inembodimentsthenucleicacidmolecule 

comprisesanucleicacidsequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%, 
S 

98%,99%,or100%sequenceidentitytotheAnellovirusORF1/1nucleotidesequenceofTableEla In 

embodimentsthenucleicacidmoleculecomprisesanucleicacidsequencehavingatleastabout70%, 

75%,80%,85%,90%,95%,96%,97%,98%,99%or100%sequenceidentitytotheAnellovirusORF112 

30 nucleotidesequenceofTableEla Inembodimentsthenucleicacidmoleculecomprisesanucleicacid 

sequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%,98%,99%,or100% 

sequenceidentitytotheAnellovirusORF2nucleotidesequenceofTableEla Inembodimentsthenucleic 

acidmoleculecomprisesanucleicacidsequencehavingatleastabout70%,75%,80%,85%,90%,95%, 

96%,97%,98%,99%or100%sequenceidentitytotheAnellovirusORF2/2nucleotidesequenceof 
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TableEl. Inembodimentsthenucleicacidmoleculecomprisesanucleicacidsequencehavingatleast 

about70%,75%,80%,85%,90%,95%,96%,97%,98%,99%,or100%sequenceidentitytothe 

Anellovirus0RF213nucleotidesequenceofTableEl. Inembodimentsthenucleicacidmolecule 

comprisesanucleicacidsequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%, 

5 98%,99%,or100%sequenceidentitytothe S 

AnellovirusTATAboxnucleotidesequenceofTableEla In 
embodimentsthenucleicacidmoleculecomprisesanucleicacidsequencehavingatleastabout70%, 
P75%,80%,85%,90%,95%,96%,97%,98%,99%or100%sequenceidentitytotheAnellovirusinitiator 

elementnucleotidesequenceofTableEla Inembodimentsthenucleicacidmoleculecomprisesanucleic 

acidsequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%,98%,99%or100% 

10 sequenceidentitytotheAnellovirustranscriptionalstartsitenucleotidesequenceofTableEla In 

embodimentsthenucleicacidmoleculecomprisesanucleicacidsequencehavingatleastabout70%, 

'75%,80%,85%,90%,95%,96%,97%,98%,99%or100%sequenceidentitytotheAnellovirus5'UTR 

conserveddomainnucleotidesequenceofTableEla Inembodimentsthenucleicacidmolecule 

comprisesanucleicacidsequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%, 

15 98%,99%,or100%sequenceidentitytothe S 

Anellovirusthreeopen-readingframeregionnucleotide 
sequenceofTableEla Inembodimentsthenucleicacidmoleculecomprisesanucleicacidsequence 

havingatleastabout70%,75%,80%,85%,90%,95%,96%,97%,98%,99%,or100%sequenceidentity 

totheAnelloviruspoly(A)signalnucleotidesequenceofTableEla Inembodimentsthenucleicacid 

molecule comprisesanucleicacidsequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%, 

20 97%,98%,99%or100%sequenceidentitytotheAnellovirusGC-richnucleotidesequenceofTableEla 
Inembodimentsthenucleicacidmolecule U 

comprisesanucleicacidsequencehavingatleast 

AnellovirusORFlnucleicacidsequenceofTableFla Inembodimentsthenucleicacidmolecule 

comprisesanucleicacidsequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%, 

25 98%,99%,or100%sequenceidentitytothe S 

AnellovirusORFl/lnucleotidesequenceofTableFla In 
embodimentsthenucleicacidmoleculecomprisesanucleicacidsequencehavingatleastabout70%, 

75%,80%,85%,90%,95%,96%,97%,98%,99%or100%sequenceidentitytotheAnellovirusORF112 

nucleotidesequenceofTableFla Inembodimentsthenucleicacidmolecule U 

comprisesanucleicacid 
sequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%,98%,99%,or100% 

30 sequenceidentitytotheAnellovirusORF2nucleotidesequenceofTableFla Inembodimentsthenucleic 

acidmoleculecomprisesanucleicacidsequencehavingatleastabout70%,75%,80%,85%,90%,95%, 

96%,97%,98%,99%or100%sequenceidentitytotheAnellovirusORF2/2nucleotidesequenceof 

TableFla Inembodimentsthenucleicacidmoleculecomprisesanucleicacidsequencehavingatleast 

about70%,75%,80%,85%,90%,95%,96%,97%,98%,99%,or100%sequenceidentitytothe 
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Anellovirus0RF213nucleotidesequenceofTableFla Inembodimentsthenucleicacidmolecule 

comprisesanucleicacidsequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%, 
S 98%,99%,or100%sequenceidentitytotheAnellovirusTATAboxnucleotidesequenceofTableFl. In 

embodimentsthenucleicacidmoleculecomprisesanucleicacidsequencehavingatleastabout70%, 

5 '75%,80%,85%,90%,95%,96%,97%,98%,99%or100%sequenceidentitytotheAnellovirusinitiator 

elementnucleotidesequenceofTableFl. Inembodimentsthenucleicacidmoleculecomprisesanucleic 

acidsequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%,98%,99%or100% 

sequenceidentitytotheAnellovirustranscriptionalstartsitenucleotidesequenceofTableFl. In 

embodimentsthenucleicacidmoleculecomprisesanucleicacidsequencehavingatleastabout70%, 

10 '75%,80%,85%,90%,95%,96%,97%,98%,99%or100%sequenceidentitytotheAnellovirus5'UTR 

conserveddomainnucleotidesequenceofTableFla Inembodimentsthenucleicacidmolecule 

comprisesanucleicacidsequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%, 
S 

98%,99%,or100%sequenceidentitytotheAnellovirusthreeopen-readingframeregionnucleotide 

sequenceofTableF1. Inembodimentsthenucleicacidmoleculecomprisesanucleicacidsequence 

15 havingatleastabout70%,75%,80%,85%,90%,95%,96%,97%,98%,99%,or100%sequenceidentity 

totheAnelloviruspoly(A)signalnucleotidesequenceofTableFl. Inembodimentsthenucleicacid 

molecule comprisesanucleicacidsequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%, 

9r7%,98%,99%or100%sequenceidentitytotheAnellovirusGC-richnucleotidesequenceofTableFl.  
Inembodimentsthenucleicacidmolecule U 

comprisesanucleicacidsequencehavingatleast 

20 aboutl0%,75%,80%,85%,90%,95%,96%,97%,98%,99%,or100%sequenceidentitytothe 

AnellovirusORFinucleicacidsequenceofTableF3.Inembodimentsthenucleicacidmolecule 

98%,99%,or100%sequenceidentitytotheAnellovirusORF1/1nucleotidesequenceofTableF3.In 

embodimentsthenucleicacidmoleculecomprisesanucleicacidsequencehavingatleastabout70%, 

25 P75%,80%,85%,90%,95%,96%,97%,98%,99%or100%sequenceidentitytotheAnellovirusORF1/2 
nucleotidesequenceofTableF3.Inembodimentsthenucleicacidmolecule U 

comprisesanucleicacid 

sequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%,98%,99%,or100% 

sequenceidentitytotheAnellovirusORF2nucleotidesequenceofTableF3.Inembodimentsthenucleic 

acidmoleculecomprisesanucleicacidsequencehavingatleastabout70%,'75%,80%,85%,90%,95%, 

30 96%,97%,98%,99%or100%sequenceidentitytotheAnellovirusORF2/2nucleotidesequenceof 

TableF3.Inembodimentsthenucleicacidmoleculecomprisesanucleicacidsequencehavingatleast 

about70%,75%,80%,85%,90%,95%,96%,97%,98%,99%,or100%sequenceidentitytothe 

Anellovirus0RF213nucleotidesequenceofTableF3.Inembodimentsthenucleicacidmolecule 

comprisesanucleicacidsequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%, 
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S 98%,99%,or100%sequenceidentitytotheAnellovirusTATAboxnucleotidesequenceofTableF3.In 

embodimentsthenucleicacidmoleculecomprisesanucleicacidsequencehavingatleastabout70%, 
P75%,80%,85%,90%,95%,96%,97%,98%,99%or100%sequenceidentitytotheAnellovirusinitiator 

elementnucleotidesequenceofTableF3.Inembodimentsthenucleicacidmoleculecomprisesanucleic 

5 acidsequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%,98%,99%or100% 

sequenceidentitytotheAnellovirustranscriptionalstartsitenucleotidesequenceofTableF3.In 

embodimentsthenucleicacidmoleculecomprisesanucleicacidsequencehavingatleastabout70%, 

75%,80%,85%,90%,95%,96%,97%,98%,99%or100%sequenceidentitytotheAnellovirus5'UTR 

conserveddomainnucleotidesequenceofTableF3. Inembodimentsthenucleicacidmolecule 

10 comprisesanucleicacidsequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%, 
S 

98%,99%,or100%sequenceidentitytotheAnellovirusthreeopen-readingframeregionnucleotide 

sequenceofTableFlInembodimentsthenucleicacidmoleculecomprisesanucleicacidsequence 

havingatleastabout70%,75%,80%,85%,90%,95%,96%,97%,98%,99%,or100%sequenceidentity 

totheAnelloviruspoly(A)signalnucleotidesequenceofTableF3.Inembodimentsthenucleicacid 

15 moleculecomprisesanucleicacidsequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%, 

97%,98%,99%or100%sequenceidentitytotheAnellovirusGC-richnucleotidesequenceofTableFl 
Inembodimentsthenucleicacidmolecule U 

comprisesanucleicacidsequencehavingatleast 

about70%,75%,80%,85%,90%,95%,96%,97%,98%,99%,or100%sequenceidentitytothe 

AnellovirusORFinucleicacidsequenceofTableFS.Inembodimentsthenucleicacidmolecule 

20 comprisesanucleicacidsequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%, 
S 

98%,99%,or100%sequenceidentitytotheAnellovirusORF1I1nucleotidesequenceofTableF5.In 

75%,80%,85%,90%,95%,96%,97%,98%,99%or100%sequenceidentitytotheAnellovirusORF112 
nucleotidesequenceofTableES.Inembodimentsthenucleicacidmolecule U 

comprisesanucleicacid 

25 sequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%,98%,99%,or100% 

sequenceidentitytotheAnellovirusORF2nucleotidesequenceofTableF5.Inembodimentsthenucleic 

acidmoleculecomprisesanucleicacidsequencehavingatleastabout70%,75%,80%,85%,90%,95%, 

96%,97%,98%,99%or100%sequenceidentitytotheAnellovirusORF2/2nucleotidesequenceof 

TableF5.Inembodimentsthenucleicacidmoleculecomprisesanucleicacidsequencehavingatleast 

30 aboutl0%,75%,80%,85%,90%,95%,96%,97%,98%,99%,or100%sequenceidentitytothe 

AnellovirusORF2/3nucleotidesequenceofTableF5.Inembodimentsthenucleicacidmolecule 

comprisesanucleicacidsequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%, 
S 

98%,99%,or100%sequenceidentitytotheAnellovirusTATAboxnucleotidesequenceofTableF5.In 

embodimentsthenucleicacidmoleculecomprisesanucleicacidsequencehavingatleastabout70%, 
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'75%,80%,85%,90%,95%,96%,97%,98%,99%or100%sequenceidentitytotheAnellovirusinitiator 

elementnucleotidesequenceofTableES.Inembodimentsthenucleicacidmoleculecomprisesanucleic 

acidsequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%,98%,99%or100% 

sequenceidentitytotheAnellovirustranscriptionalstartsitenucleotidesequenceofTableF5.In 

5 embodimentsthenucleicacidmoleculecomprisesanucleicacidsequencehavingatleastabout70%, 

'75%,80%,85%,90%,95%,96%,97%,98%,99%or100%sequenceidentitytotheAnellovirus5'UTR 

conserveddomainnucleotidesequenceofTableF5. Inembodimentsthenucleicacidmolecule 

comprisesanucleicacidsequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%, 
S 

98%,99%,or100%sequenceidentitytotheAnellovirusthreeopen-readingframeregionnucleotide 

10 sequenceofTableF5.Inembodimentsthenucleicacidmoleculecomprisesanucleicacidsequence 

havingatleastabout70%,75%,80%,85%,90%,95%,96%,97%,98%,99%,or100%sequenceidentity 

totheAnelloviruspoly(A)signalnucleotidesequenceofTableF5.Inembodimentsthenucleicacid 

molecule comprisesanucleicacidsequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%, 

97%,98%,99%or100%sequenceidentitytotheAnellovirusGC-richnucleotidesequenceofTableF5.  

15 Insomeembodimentsthegeneticelementcomprisesanucleotidesequenceencodinganamino 

acidsequenceorafunctionalfragmentthereoforasequencehavingatleastabout60%,70%80%,85%, 

90%95%,96%,97%,98%,99%,or100%sequenceidentitytoanyoneoftheaminoacidsequences 

describedhereineageanAnellovirusaminoacidsequence.  

Insomeembodimentsananellovectorasdescribedhereincomprisesoneormorenucleicacid 

20 molecules(e.g.,ageneticelementasdescribedherein)comprisingasequencehavingatleastabout70%, 

75%,80%,85%,90%,95%,96%,97%,98%,99%or100%sequenceidentitytoanAnellovirus 

nucleicacidsequenceselectedfromasequenceasshowninanyofTablesA1-M2orasequencehaving 

atleast70%,75%,80%,85%,90%,95%,96%,97%,98%,99%,or100%sequenceidentitythereto.In 

25 embodimentstheanellovectorcomprisesapolypeptidecomprisingasequenceasshowninanyofTables 

TablesA2-M2,orasequencehavingatleast70%,75%,80%,85%,90%,95%,96%,97%,98%,99%,or 

100%sequenceidentitythereto.  

Insomeembodimentsananellovectorasdescribedhereincomprisesoneormorenucleicacid 

molecules(e.g.,ageneticelementasdescribedherein)comprisingasequencehavingatleastabout70%, 

30 75%,80%,85%,90%,95%,96%,97%,98%,99%or100%sequenceidentitytooneormoreofaTATA 

boxc apsiteinitiatorelementtranscriptionalstartsite,5' UTRconserveddomainORFi, ORF1/1, 

ORF1/2,ORF2,ORF2/2,ORF2/3,ORF2tI3,threeopen-readingframeregionpoly(A)signalGC-rich 

regionoranycombinationthereofofanyoftheAnellovirusesdescribedherein(e.g., anAnellovirus 

sequenceasannotatedorasencodedbyasequencelistedinanyofTablesA-M).Insomeembodiments 
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thenucleicacidmoleculecomprisesasequenceencodingacapsidprotein, e.g~,anORFiORF1/1, 

ORF1/2,ORF2,ORF2/2,ORF2/3,ORF2tI3sequenceofanyoftheAnellovirusesdescribedherein(e.g., 

anAnellovirussequenceasannotatedorasencodedbyasequencelistedinanyofTablesA-M).In 

embodimentsthenucleicacidmoleculecomprisesasequenceencodingacapsidproteincomprisingan 

5 aminoacidsequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%,98%,99%,or 

100%sequenceidentitytoanAnellovirusORFiorORF2protein(e.g.,anORFiorORF2aminoacid 

sequenceasshowninanyofTablesA2-M2,oranORFiorORF2aminoacidsequenceencodedbya 

nucleicacidsequenceasshowninanyofTablesAl-Ml).Inembodimentsthenucleicacidmolecule 

comprisesasequenceencodingacapsidproteincomprisinganaminoacidsequencehavingatleastabout 

10 70%,75%,80%,85%,90%,95%,96%,97%,98%,99%,or100%sequenceidentitytoanAnellovirus 

ORFiprotein(e.g.,anORFiaminoacidsequenceasshowninanyofTablesA2-M2,oranORFiamino 

acidsequenceencodedbyanucleicacidsequenceasshowninanyofTablesA1-M1).  

Insomeembodimentsananellovectorasdescribedhereinisachimericanellovector.Insome 

embodimentsachimericanellovectorfurthercomprisesoneormoreelementspolypeptidesornucleic 

15 acidsfromavirusotherthananAnellovirus.  

Inembodimentsthechimericanellovectorcomprisesapluralityofpolypeptides(e.g., 

AnellovirusORFi, ORF1/1,ORF1I2,ORF2,0RF212,ORF2/3,and/orORF2t/3)comprisingsequences 

fromapluralityofdifferentAnelloviruses(e.g., asdescribedherein).Forexampleachimeric 

anellovectormaycompriseanORFimoleculefromoneAnellovirus(e.g.,aRingiORFimoleculeoran 

20 ORFimoleculehavingatleast75%,80%,85%,90%,95%,96%,97%,98%, or99%aminoacid 

sequenceidentitythereto)andanORF2moleculefromadifferentAnellovirus(e.g.,aRing2ORF2 

aminoacidsequenceU thereto).Inanotherexampleachimericanellovectormaycompriseafirst 

ORFimoleculefromoneAnellovirus(e.g.,aRingiORFimoleculeoranORFimoleculehavingat 

25 least75%,80%,85%,90%,95%,96%,97%,98%,or99%aminoacidsequenceidentitythereto)anda 

secondORFimoleculefromadifferentAnellovirus(e.g.,aRing2ORFimoleculeoranORFimolecule 

havingatleast75%,80%,85%,90%,95%,96%,97%,98%,or99%aminoacidsequenceidentity 

thereto).  

Insomeembodimentstheanellovectorcomprisesachimericpolypeptide(e.g., Anellovirus 

30 ORFiORF1/1,ORF1/2,ORF2,ORF2/2,ORF2/3,and/orORF2t/3),e.g.,comprisingatleastoneportion 

fromanAnellovirus(e.g., asdescribedherein)andatleastoneportionfromadifferentvirus(e.g.,as 

describedherein).  

Insomeembodimentstheanellovectorcomprisesachimericpolypeptide(e.g., Anellovirus 

ORFiORF1/1,ORF1/2,ORF2,ORF2/2,ORF2/3,and/orORF2t/3),e.g.,comprisingatleastoneportion 
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fromoneAnellovirus(e.g., asdescribedherein)andatleastone U 

portionfromadifferentAnellovirus(eaga, 

asdescribedherein).InembodimentstheanellovectorcomprisesachimericORFimoleculecomprising 

atleastoneportionofanORFimoleculefromoneAnellovirus(e.g., asdescribedherein),oranORFi 

moleculehavingatleast75%,80%,85%,90%,95%,96%,97%,98%,or99%aminoacidsequence 

5 identitytheretoandatleastoneportionofanORF1moleculefromadifferentAnellovirus(egg., as 

describedherein),oranORFimoleculehavingatleast75%,80%,85%,90%,95%,96%,97%,98%,or 

99%aminoacidsequenceU theretoa InembodimentsthechimericORFimoleculecomprisesan 

ORFijelly-rolldomainfromoneAnellovirusorasequencehavingatleast75%,80%,85%,90%,95%, 

96%,97%,98%,or99%sequenceidentitytheretoandanORFiaminoacidsubsequence(e.g.,as 

10 describedherein)fromadifferentAnellovirusorasequencehavingatleast75%,80%,85%,90%,95%, 

96%,97%,98%,or99%sequenceidentitytheretoa InembodimentsthechimericORFimolecule 

comprisesanORFiarginine-richregionfromoneAnellovirusorasequencehavingatleast75%,80%, 

85%,90%,95%,96%,97%,98%,or99%sequenceidentitytheretoandanORFiaminoacid 

subsequence(eaga, asdescribedherein)fromadifferentAnellovirusorasequencehavingatleast75%, 

15 80%,85%,90%,95%,96%,97%,98%,or99%sequenceidentitythereto.Inembodimentsthechimeric 

ORFimoleculecomprisesanORFihypervariabledomainfromoneAnellovirusorasequencehavingat 

least75%,80%,85%,90%,95%,96%,97%,98%,or99%sequenceidentitytheretoandanORFi U 

amino 
acidsubsequence(eag., asdescribedherein)fromadifferentAnellovirusorasequencehavingatleast 
P75%,80%,85%,90%,95%,96%,97%,98%or99%sequenceidentitythereto.Inembodimentsthe 

20 chimericORFimoleculecomprisesanORFiN22domainfromoneAnellovirusorasequencehavingat 

least75%,80%,85%,90%,95%,96%,97%,98%,or99%sequenceidentitytheretoandanORFi U 

'75%,80%,85%,90%,95%,96%,97%,98%, or99%sequenceidentitythereto.Inembodimentsthe 

chimericORFimoleculecomprisesanORFiC-terminaldomainfromoneAnellovirusorasequence 

25 havingatleast75%,80%,85%,90%,95%,96%,97%,98%,or99%sequenceidentitytheretoandan 

ORFiaminoacidsubsequence(e.g.,asdescribedherein)fromadifferentAnellovirusorasequence 

havingatleast75%,80%,85%,90%,95%,96%,97%,98%,or99%sequenceidentitythereto.  

InembodimentstheanellovectorcomprisesachimericORF1/1moleculecomprisingatleastoneportion 

ofanORF1/1moleculefromoneAnellovirus(eaga, asdescribedherein),oranORF1/1moleculehaving 

30 atleastl5%,80%,85%,90%,95%,96%,97%,98%, or99%aminoacidsequenceidentitytheretoandat 

leastoneportionofanORF1/1moleculefromadifferentAnellovirus(e.g.,asdescribedherein),oran 

ORF1/1moleculehavingatleast75%,80%,85%,90%,95%,96%,97%,98%,or99%aminoacid 

sequenceidentitythereto.InembodimentstheanellovectorcomprisesachimericORF1/2molecule 

comprisingatleastoneportionofanORF1/2moleculefromoneAnellovirus(eag., asdescribedherein), 

89 

acidsubsequence(egg., asdescribedherein)fromadifferentAnellovirusorasequencehavingatleast
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oranORF1/2moleculehavingatleast75%,80%,85%,90%,95%,96%,97%,98%, or99%aminoacid 

sequenceidentitytheretoandatleastoneportionofanORF1/2moleculefromadifferentAnellovirus 

(eag.,asdescribedherein),oranORF1/2moleculehavingatleast75%,80%,85%,90%,95%,96%,97%, 

U 

98%,or99%aminoacidsequenceidentitythereto.Inembodimentstheanellovectorcomprisesa 

5 chimericORF2moleculecomprisingatleastoneportionofanORF2moleculefromoneAnellovirus 

(eag.,asdescribedherein),oranORF2moleculehavingatleast75%,80%,85%,90%,95%,96%,97%, 

98%,or99%aminoacidsequenceidentitytheretoandatleastoneportionofanORF2moleculefroma 

differentAnellovirus(eag.,asdescribedherein),oranORF2moleculehavingatleast75%,80%,85%, 

90%,95%,96%,97%,98%,or99%aminoacidsequenceidentitythereto.Inembodimentsthe 

10 anellovectorcomprisesachimericORF2/2moleculecomprisingatleastoneportionofan0RF212 

moleculefromoneAnellovirus(e.g.,asdescribedherein),oranORF2/2moleculehavingatleast75%, 

80%,85%,90%,95%,96%,97%,98%,or99%aminoacidsequenceidentitytheretoandatleastone 

portionofanORF2/2moleculefromadifferentAnellovirus(e.g., asdescribedherein),oranORF2/2 

moleculehavingatleast75%,80%,85%,90%,95%,96%,97%,98%,or99%aminoacidsequence 

15 identitythereto.InembodimentstheanellovectorcomprisesachimericORF2/3moleculecomprisingat 

leastoneportionofan0RF213moleculefromoneAnellovirus(e.g., asdescribedherein),oranORF2/3 

moleculehavingatleast75%,80%,85%,90%,95%,96%,97%,98%,or99%aminoacidsequence 

identitytheretoandatleastoneportionofanORF2/3moleculefromadifferentAnellovirus(e.g.,as 

describedherein),oranORF2/3moleculehavingatleast75%,80%,85%,90%,95%,96%,97%,98%, 

20 or99% aminoacidsequenceidentitythereto.Inembodimentstheanellovectorcomprisesachimeric 

ORF2T/3moleculecomprisingatleastoneportionofanORF2T/3moleculefromoneAnellovirus(e.g., 

98%,or99%aminoacidsequenceidentitytheretoandatleastoneportionofanORF2T/3moleculefrom 

adifferentAnellovirus(e.g.,asdescribedherein),oranORF2T/3moleculehavingatleast75%, 80%, 

25 85%,90%,95%,96%,97%,98%,or99%aminoacidsequenceidentitythereto.  

AdditionalexemplaryAnellovirusgenomesforwhichsequencesorsubsequencescomprised 

thereincanbeutilizedinthecompositionsandmethodsdescribedherein(e.g.,toformageneticelement 

ofananellovectore.g.,asdescribedherein)aredescribedforexampleinPCTApplicationNos.  

30 PCT/US2O18/037379andPCT/US19/65995(incorporatedhereinbyreferenceintheirentirety).Insome 

embodimentstheexemplaryAnellovirussequencescompriseanucleicacidsequenceaslistedinanyof 

TablesAlA3,ASA],A9,AllBl-B5,1,3,5,7,9,11,13,15,or17ofPCT/USl9/65995, 

incorporatedhereinbyreference.InsomeembodimentstheexemplaryAnellovirussequencescomprise 

anaminoacidsequenceaslistedinanyofTablesA2,A4,A6,A8,AlOA12,Cl-CS,2,4,6,8,10,12, 

90 

asdescribedherein),oranORF2T/3moleculehavingatleast75%,80%,85%,90%,95%,96%,97%,
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14,16or18ofPCT/US19165995,incorporatedhereinbyreference.Insomeembodimentsthe 

exemplaryAnellovirussequencescompriseanORFimoleculesequenceoranucleicacidsequence 

encodingsamee.g.,aslistedinanyofTables21,23,25,27,29,31,33,35,D2,D4,D6,DSD1Oor 

37A-37CofPCT1US19165995,incorporatedhereinbyreference.  

5 

TableAl.ExemplaryAnellovirusnucleicacidsequence(AlphatorquevirusClade3) 

Name Ring1 

Geniis/Clade AlphatorquevirusClade3 

AccessionNumber AJ620231.1 

FullSequence:3753bp 

1 10 20 30 40 50 

TGCIACGTCACIAACCCACGISICCTCIACAGGCCAATCSCAGTCIAIGI 

CGIGCACTICCIGGGCAIGGICIACAIAAITAIAIAAAIGCITGCACITC 

CGAAIGGCIGAGTTIIIGCTGCCCGTCCGCGGAGAGGAGCCACGGCAGGG 

SAICCSAACSICCTSASSSCSSSISCCSSASGISASTTIACACACCSAAS 

TCAAGGGGCAAITCGGGCTCAGGACTGGCCGGGCIITGGGCAAGGCICTI 

AAAAAIGCACIITTCICGAAIAAGCAGAAAGAAAAGGAAASIGCIACIGC 

TTIGCSTGCCASCAGCIAAGAAAAAACCAACTGCIATGAGCITCIGGAAA 

CCICCGGTACACAAIGICACGGSGATCCAACGCAIGTGGIAIGAGICCTI 

TCACCSTGSCCACGCIICTTIIISTGSIISTGSSAATCCIAIACIICACA 

TTACIGCACIIGCTGAAACAIAIGGCCAICCAACAGGCCCGAGACCIICI 

GGGCCACCGSSAGTASACCCCAACCCCCACATCCSIAGASCCAGGCCIGC 

GGCAIGGGGAIGGTGGAAGCGACGGAGGCGCTGGIGGTICCGGAAGCGGI 

GGACCCGTGSCAGACIICGCASACGAISSCCTCSAICAGCICGTCSCCGC 

CCIAGACGACGAAGAGIAAGGAGGCGCAGACGGIGGAGGAGGGGGAGACS 

AAAAACAASSACTTACAGACSCAGGASACGCTIIAGACSCAGGGSACGAA 

AAGCAAAACIIATAAIAAAACIGIGGCAACCTGCASTAAIIAAAAGAIGC 

AGAAIAAAGGSATACAIACCACIGATIAIAAGIGSGAACGSIACCIIIGC 

CACAAACTIIACCASICACAIAAATGACASAAIAAISAAASSCCCCIICS 

GSSGAGGACACAGCACIATSAGGITCAGCCTCIACATTIIGITTSAGGAS 

CACCICAGACACATSAACTTCISGACCASAAGCAACGAIAACCTASAGCI 

AACCASATACIIGGGGGCTTCAGIAAAAAIATACASGCACCCAGACCAAG 

ACIIIATASIAATAIACAACAGAAGAACCCCTCIAGGASGCAACAICIAC 

ACASCACCCICICTACACCCASSCAAISCCATIIIASCAAAACACAAAAI 
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CCCGGCCGCICCGGAGCCCTCACAGGIIGATTCGASACCAGCCCIGACAI
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ATIASIACCAAGTTIACAGACAAGACCAAAGGGIAGAAAASCAAIIAGAC 

TAASAATASCACCCCCCACACICITTACASACAASISGIACITTCAAAAS 

GACAIAGCCGACCTCACCCTIIICAACAICATGGCAGTIGAGGCIGACTI 

GCGSIITCCSIICTGCICACCACAAACISACAACACTTGCAICAGCIICC 

AGGICCTTAGIICCGIIIACAACAACIACCTCAGIATTAAIACCIIIAAI 

AAIGACAACICAGACICAAAGIIAAAAGAATTIIIAAAIAAAGCAIIICC 

AACAACAGSCACAAAASSAACAASTIIAAATSCACIAAAIACATIIASAA 

CAGAAGGAIGCATAAGICACCCACAACIAAAAAAACCAAACCCACAAATA 

AACAAACCAIIAGAGICACAAIACTTISCACCIIIAGAISCCCTCISGGG 

AGACCCCAIAIACTAIAATGAICIAAAIGAAAACAAAAGIIIGAACGATA 

ICAlIGAGAAAATACIAATAAAAAACAISATTACAIACCAlGCAAAACTA 

AGASAATTICCAAAIICATACCAASGAAACAASSCCTTIISCCACCIAAC 

AGGCAIATACAGCCCACCATACCIAAACCAAGGCAGAAIAICTCCAGAAA 

TAIIIGGACISIACACAGAAAIAATTIACAACCCIIACACAGACAAAGGA 

ACIGGAAACAAAGTAIGSATGGACCCACIAACIAAAGAGAACAACAIATA 

TAAASAAGGACAGAGCAAATGCCIACIGACTGACAIGCCCCIATGGACTI 

TACIIITTSSAIATACASACISSISTAAAAAGSACACTAAIAACISSSAC 

TTACCACTAAACTACAGACTAGIACTAAIATGCCCITAIACCTTICCAAA 

ATISIACAAISAAAAASIAAAASACTAISGGTACAICCCSIACTCCIACA 

AAIICSGAGCGSGTCAGATGCCASACGGCAGCAACIACAIACCCIIICAG 

TTIASAGCAAAGTGGIACCCCACAGTACIACACCAGCAACAGGTAAIGGA 

SGACAIAASCASSASCSSSCCCIITGCACCTAASSIAGAAAAACCAASCA 

CTCAGCTGGIAATGAAGIACIGIITTAACITTAACIGGGGCGGTAACCCI 

ATCAIIGAACAGATISIIAAASACCCCASCTTCCAGCCCACCTAISAAAI 

TCCISGGACCSCACIACICGIICCGGICAIGGGACATGCGCAGACACACA 

TTIASCAGASCAAGIAIIAASASASTSICASAACAACAASAAACIICISA 

CCIIGIATICICAGGCCCAAAAAAGCCICGGGICGACAICCCAAAACAAG 

AAACCCAAGAAGAAASCICACAIICACICCAAASAGAAICSAGACCSIGG 

GAGACCGAGGAAGAAAGCGAGACAGAAGCCCTCICSCAAGASAGCCAAGA 

GGICCCCTICCAACAGCAGTIGCAGCAGCAGTACCAAGAGCAGCICAAGC 

TCASACAGSSAATCAAASTCCICITCSASCAGCICATAASSACCCAACAA 

GGGGICCAIGIAAACCCATGCCIACGGIAGGTCCCAGGCAGIGGCIGITI 

CCASAGAGAAAGCCASCCCCASCICCIASCAGISSAGACISGGCCAIGGA 

GTIICICGCAGCAAAAAIATIIGATAGGCCAGIIASAAGCAACCIIAAAG 

ATACCCCTIACIACCCAIATGIIAAAAACCAAIACAATGICIACIIIGAC 

CTIAAATTISAATAAACASCASCITCAAACTTSCAASGCCSISGSASITI 

CACIGGTCGGIGTCIACCTCIAAAGGICACTAAGCACTCCGAGCGIAAGC 
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ACCCGSTACCGSTAACAICCCIASAAGAAIACAAGICAICGACCCGCSGG
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GAGGAGTGCGACCCICCCCCCIGGAACAACTTCIICGGAGICCGGCGCTA 

CGCCIICGSCISCGCCSSACACCICASACCCCCCCICCACCCSAAACSCI 

TGCGCGTTICGGACCIICGGCGICGGGGGGGTCGGGAGCIIIATIAAACG 

GACICCGAASIGCTCIIGGACACIGAGSSGGTGAACAGCAACGAAASIGA 

GTGGGSCCAGACTTCGCCATAAGSCCIIIATCIICITGCCAITTGICAGI 

GTCCSGGGICSCCAIASGCTICSGGCICSITTIIAGGCCIICCGGACIAC 

AAAAAICGCCAITTISSISACSICACSSCCSCCAICTTAASIAGIISASS 

CGGACGGTGGCGTGAGIICAAAGGTCACCATCAGCCACACCIACICAAAA 

TGGISGACAAIITCIICCGGGICAAAGSIIACASCCGCCAIGTTAAAACA 

CGIGACGTAIGACGICACGGCCGCCAIIIIGTGACACAAGAIGGCCGACI 

TCCIICCTCIIITTCAAAAAAAAGCGGAAGTGCCSCCGCGSCGGCGSGGG 

SCSSCSCGCISCSCSCSCCGCCCASTASSSSGASCCATSCSCCCCCCCCC 

GCGCAIGCGCGGGGCCCCCCCCCGCGGGGGGCICCGCCCCCCGGCCCCCC 

COG (SEQ ID NO: 16) 

Annotations: 

PutativeDomain Baserange 

TATABox 83-88 

CapSite 104-111 

TranscriptionalStartSite 111 

5'UTRConservedDomain 170-240 

ORF2 336-719 

ORF2/2 336-715;2363-2789 

ORF2t13 336-388:2565-3015 

ORFi 599-2830 

ORF1/1 599-715;2363-2830 

ORF1/2 599-715;2565-2789 

Threeopen-readingframeregion 2551-2786 

Poly(A)Signal 3011-3016 

GC-richregion 3632- 3753 

TableA2.ExemplaryAnellovirusaminoacidsequences(AlphatorquevirusClade3) 

Ringi(AlphatorquevirusClade3) 

93 

ORF2/3 336-715:2565-3015
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ORF2 MSFWKPPVIINVTGIQRMWYESFHRGHASFCGCGNPJLHJTALAETYGHPTGPRPSG 

PPGVDPNPIIIRRARPAPAAPEPSQVDSRPALTWHGDGGSDGGAGGSGSGGPVADFA 

DDGLDQLVAALDDEE(SEQIDNO:17) 

ORF2/2 MSFWKPPVIINVTGIQRMWYESFHRGHASFCGCGNPJLHJTALAETYGIIPTGPRPSG 

PPGVDPNPIIIRRARPAPAAPEPSQVDSRPALTWHGDGGSDGGAGGSGSGGPVADFA 

DDGLDQLVAALDDEELLKTPASSPPMKYPVPVTSLEBYKSSTRGSWDRTTRSGJIGT 

CADTHLAEQVLRECQNNKKLLTLYSQAQKSLGSTSQNKKPKKKAHJHSKENRDRG 

RPRKKARQKPSRKRAKRSPSNSSCSSSTKSSSSSDRESKSSSSSS(SEQIDNO:18) 

ORF2/3 MSFWKPPVIINVTGIQRMWYESFHRGHASFCGCGNPJLHJTALAETYGIIPTGPRPSG 

PPGVDPNPJIIRRARPAPAAPEPSQVDSRPALTWHGDGGSDGGAGGSGSGGPVADFA 

DDGLDQLVAALDDEEPKKASGRJIPKTRNPRRKLTFTPKRIETVGDRGRKRDRSPLA 

REPRGPLPTAVAAAVPRAAQAQTGNQSPLRAAHKDPTRGPCKPMPTVGPRQWLFP 

ERKPAPAPSSGDWAMEFLAAKJFDRPVRSNLKDTPYYPYVKNQYNVYFDLKFE 

(SEQIDNO:19) 

ORF2lB MSFWKPPVJJNVTGIQRMWPKKASGRHPKTRNPRRKLTFTPKRJETVGDRGRKRDR 

SPLAREPRGPLPTAVAAAVPRAAQAQTGNQSPLRAAHKDPTRGPCKPMPTVGPRQ 

WLFPERKPAPAPSSGDWAMEFLAAKIFDRPVRSNLKDTPYYPYVKNQYNVYFDLK 

FE(SEQIDNO:20) 

ORF1 MAWGWWKRRRRWWFRKRWTRGRLRRRWPRSARRRPRRRRVRRRRRWRRGRRK 

TRTYRRRRRFRRRGRKAKLIJKLWQPAVJKRCRJKGYJPLJJSGNGTFATNFTSHJNDR 

JMKGPFGGGHSTMRFSLYJLFEEIILRHMNFWTRSNDNLELTRYLGASVKIYRHPDQ 

DKWYFQKDIADLTLFNJMAVEADLRFPFCSPQTDNTCJSFQVLSSVYNNYLSINTFN 

NDNSDSKLKEFLNKAFPTTGTKGTSLNALNTFRTEGCJSHPQLKKPNPQINKPLESQ 

YFAPLDALWGDPJYYNDLNENKSLNDJIEKILIKNMITYHAKLREFPNSYQGNKAFC 

JILTGJYSPPYLNQGRJSPEIFGLYTEIJYNPYTDKGTGNKVWMDPLTKENNIYKEGQS 

KCLLTDMPLWTLLFGYTDWCKKDTNNWDLPLNYRLVLJCPYTFPKLYNEKVKDY 

GYIPYSYKFGAGQMPDGSNYJPFQFRAKWYPTVLLIQQQVMEDISRSGPFAPKVEKP 

STQLVMKYCFNFNWGGNPJIEQJVKDPSFQPTYEJPGTGNJPRRIQVJDPRVLGPHYSF 

RSWDMRRJJTFSRASIKRVSEQQETSDLVFSGPKKPRVDJPKQETQEESSHSLQRESR 

PWETEEESETEALSQESQEVPFQQQLQQQYQEQLKLRQGJKVLFEQLJRTQQGVHV 

NPCLR(SEQIDNO:21) 
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DFIVIYNRRTPLGGNIYTAPSLJJPGNAJLAKHKILVPSLQTRPKGRKAJRLRIAPPTLFT
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ORF111 MAWGWWKRRRRWWFRKRWTRGRLRRRWPRSARRRPRRRRIVKDPSFQPTYEJPG 

TGNIPRRIQVJDPRVLGPHYSFRSWDMRRJJTFSRASIKRVSEQQETSDLVFSGPKKPR 

VDJPKQETQEESSHSLQRESRPWETEEESETEALSQESQEVPFQQQLQQQYQEQLKL 

RQGJKVLFEQLJRTQQGVHVNPCLR(SEQIDNO:22) 

ORF1/2 MAWGWWKRRRRWWFRKRWTRGRLRRRWPRSARRRPRRRRAQKSLGSTSQNKK 

PKKKAJJJHSKENRDRGRPRKKARQKPSRKRAKRSPSNSSCSSSTKS55SSDRESKSSS 

555(SEQIDNO:23) 

TableRi.ExemplaryAnellovirusnucleicacidsequence(Betatorquevirus) 

Name Ring2 

Genus/Clade Betatorquevirus 

AccessionNumber JX134045.1 

FullSequence:2797bp 

1. 10 20 30 40 50 

IAAIAAAIAITCAACAGGAAAACCACCIAAIIIAAAIIGCCGACCACAAA 

CCSICACIIAGTICCCCTIIIIGCAACAACIICIGCIIIITTCCAACTGC 

CGGAAAACCACAIAAITTGCAIGGCIAACCACAAACIGAIATGCIAATIA 

ACIICCACAAAACAACTTCCCCTTIIAAAACCACACCIACAAAIIAATIA 

IIAAACACAGTCACAICCISSGAGGIACTACCACACIAIAATACCAAGIS 

CACITCCGAATGGCISAGIIIATGCCGCTAGACSGAGAACGCAICAGTIA 

AAGICAAGGGGCAAIICGGGCIAGIICAGTCIAGCGGAACGGGCAAGAAA 

CIIAAAAIIATTIIAITTIICAGAISAGCGACIGCTIIAAACCAACATGC 

IACAACAACAAAACAAAGCAAACTCACIGGAIIAATAACCTGCAIITAAC 

CCACGACCISATCIGCTTCIGCCCAACACCAACIAGACACTTAIIACTAG 

CIIIAGCASAACAACAAGAAACAAIISAAGISICTAAACAASAAAAASAA 

AAAATAACAAGAISCCTTAIIACTACASAASAASACSSIACAACIACASA 

CSICCTASAISSIAISSACSASSTISSATTASACSCCCIITTCSCASAAS 

AIIICSAASAAAAASAASSSIAASACCIACIIAIACIACIATICCICTAA 

AGCAATGGCAACCGOCATAIAAAAGAACATGOIATAIAAAASGACAASAC 

IGIITAAIAIACIAIASCAACITAAGACTSSGAATSAAIASTACAATSIA 

ISAAAAAAGIATISIACCISIACAIIGSCCSSGAGSSSGITCIIIITCIS 

IAASCAISIIAACIIIASAISCCTISIATSAIAIACAIAAACIIISTASA 

AACISSISSACAICCACAAACCAASACITACCACTASIAASAIAIAAASS 
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CISACTGCSGACIGAACTIGSGCGGGIGCCGAAGGTGASIGAAACCACCG
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AlSCAAAAIAACAIIITAICAAAGCACATIIACAGACIACATAGIAAGAA 

IACATACASAAClAOCAGOIAACASIAACAAACIAACAIACCCAAACACA 

CAICCACIAATGAIGATGAIGICTAAGIACAAACACAIIATACCIAGTAG 

ACAAACAASAAGAAAAAAGAAACCAIACACAAAAATAIIIGTAAAACCAC 

CICCGCAAIITGAAAACAAAISGTACIITGCIACAGACCICTACAAAAII 

CCAITACIACAAAIACACIGCACAGCAIGCAACITACAAAACCCAITTGI 

AAAACCASACAAAIIATCAAACAAISIIACAIIATGSICACTAAACACCA 

IAAGCAIACAAAAIAGAAACAIGTCAGIGGAICAAGGACAATCAIGGCCA 

IIIAAAAIACTAGSAACACAAAGCIIIIATIIIIACIIIIACACCGGAGC 

AAACCTACCAGGIGACACAACACAAAIACCAGIAGCAGACCTAIIACCAC 

IAACAAACCCAAGAAIAAACAGACCASGACAAICACIAAATGAGSCAAAA 

AlIACASACCATAIlAOIIICACASAAIACAAAAACAAAIITACAAATIA 

IIGGGGIAACCCAIIIAAIAAACACAIICAAGAACACCIAGAIAIGATAC 

IAIACICACIAAAAAGTCCASAAGCAAIAAAAAACGAAIGGACAACAGAA 

AACATGAAAIGGAACCAAIIAAACAAISCAGGAACAAIGSCAIIAACACC 

AIIIAACGAGCCAAIATTCACACAAAIACAAIAIAACCCAGAIAGAGACA 

CASSAGAASACACICAATIAIACCIACICTCIAACGCIACAGSAACAGSA 

IGGGACCCACCAGGAATTCCAGAAIIAATACIAGAAGGAITTCCACTAIG 

GIIAATAIAITGGSSATTISCAGACIIICAAAAAAACCIAAAAAAAGTAA 

CAAACAIAGACACAAATTACATSTIAGIAGCAAAAACAAAATIIACACAA 

AAACCTGGCACAIICIACIIAGTAAIACTAAAIGACACCITTGIAGAAGG 

CAAIAGCCCATAISAAAAACAACCIIIACCISAASACAACATIAAATGSI 

ACCCACAAGIACAAIACCAAIIAGAAGCACAAAACAAACIACIACAAACI 

GSSCCAlIIACACCAAACAIACAAGSACAACIAICAGACAAIAIAICAAI 

AISIIGAAAAICCISCCCACCAGAIICAAIAICCCAIACCCCGIAACGAG 

CAISAAACAACIICSIIACASASICCASSGSAASCCCCASAAICCAICII 

AIACICCIICGACIAIAGACACGGGAACIACACAACAACAGCIIIGICAC 

GAAIIAGCCAAGACIGGGCACIIAAASACACISIIICIAAAAIIACAGAS 

CCASAICGACAGCAACIGCICAAACAASCCCICSAAIGCCIGCAAAICIC 

GGAAGAAACGCAGGAGAAAAAAGAAAAAGAAGIACAGCAGCICAlCASCA 

ACCICASACASCASCASCASCISIACASAGASCSAAIAAIAICAIIAIIA 

AAGGACCAAIAACIIIIAACIGIGIAAAAAAGGIGAAAIIGIIIGAIGAI 

AAACCAAAAAACCSIAGAIIIACACCIGAGGAAIIIGAAACIGASIIACA 

AAIAGCAAAAIGGIIAAAGAGACCCCCAAGAICCIIIGIAAAIGAICCIC 

CCIIIIACCCAIGGIIACCACCIGAACCIGIISIAAACIIIAAGCIIAAI 

IIIACISAAIAAASSCCASCAIIAAIICACIIAASGASICIGIIIAIIIA 

AGIIAAACCIIAAIAAACGGICACCGCCICCCIAAIACGCAGGCGCAGAA 
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GIIIIAIAAAIIIIACIIIAAAIGGGGAGGAAGCCCACCAAAAGCAAIIA
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AGSGGGCICCGCCCCCTTIAACCCCCAGGGGGCICCGCCCCCIGAAACCC 

CCAASGSSSCTACSCCCCCIIACACCCCC (SEQ ID NO: 54) 

Annotations: 

PutativeDomain Baserange 

TATABox 237-243 

CapSite 260-267 

TranscriptionalStartSite 267 

5'UTRConservedDomain 323- 393 

ORF2 424- 723 

ORF2/2 424-719:2274-2589 

ORF2/3 424-719:2449-2812 

ORFi 612-2612 

ORF1/1 612-719;2274-2612 

ORF1/2 612-719;2449-2589 

Threeopen-readingframeregion 2441-2586 

Poly(A)Signal 2808- 2813 

GC-richregion 2868-2929 

TableB2.ExemplaryAnellovirusaminoacidsequences(Betatorquevirus) 

Ring2(Betatorquevirus) 

ORF2 MSDCFKPTCYNNKTKQTHWINNLHLTHDLJCFCPTPTRJJLLLALAEQQETIEVSKQE 

ORF2/2 MSDCFKPTCYNNKTKQTHWINNLHLTHDLJCFCPTPTRJJLLLALAEQQETIEVSKQE 

KBKITRCLITTEEDGTTTDVLDGMDEVGLDALFAEDFEEKEGFNJPYPVTSMKQLRY 

RVQGKPQNPSYTPSTJDTGTTQQQLCIJELAKTGLILKTLFLKLQSQIDSNCSNKPSNA 

CKSRKKRRRKKKKKYSSSSATSDSSSSCTESE(SEQIDNO:56) 

ORF2/3 MSDCFKPTCYNNKTKQTHWINNLHLTHDLJCFCPTPTRJJLLLALAEQQETIEVSKQE 

KEKITRCLITTEEDGTTTDVLDGMDEVGLDALFAEDFEEKEGARSTATAQTSPRMP 

ANLGRNAGEKRKRSTAAHQQPQTAAAAVQRANNIIIKGPJTFNCVKKVKLFDDKPK 

NRRFTPEEFETELQIAKWLKRPPRSFVNDPPFYPWLPPEPVVNFKLNFTE(SEQID 

NO:57) 

ORF1 MPYYYRRRRYNYRRPRWYGRGWJRRPFRRRFRRKRRVRPTYTTJPLKQWQPPYKR 

TCYJKGQDCLIYYSNLRLGMNSTMYEKSJVPVHWPGGGSFSVSMLTLDALYDJHKL 
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KEKITRCLITTEEDGTTTDVLDGMDEVGLDALFAEDFEEKEG(SEQIDNO:55)
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CRNWWTSTNQDLPLVRYKGCKITFYQSTFTDYJVRJHTELPANSNKLTYPNTIJPLM 

MMMSKYKLIIJPSRQTRRKKKPYTKJFVKPPPQFENKWYFATDLYKIPLLQJHCTACN 

LQNPFVKPDKLSNNVTLWSLNTISJQNRNMSVDQGQSWPFKILGTQSFYFYFYTGA 

NLPGDTTQJPVADLLPLTNPRJNRPGQSLNEAKJTDHJTFTEYKNKFTNYWGNPFNK 

IIIQELILDMILYSLKSPEAlKNEWTTENMKWNQLNNAGTMALTPFNEPJFTQJQYNP 

DRDTGEDTQLYLLSNATGTGWDPPGIPELILEGFPLWLJYWGFADFQKNLKKVTNJD 

TNYMLVAKTKFTQKPGTFYLVJLNDTFVEGNSPYEKQPLPEDNJKWYPQVQYQLEA 

QNKLLQTGPFTPNIQGQLSDNISMFYKFYFKWGGSPPKAJNVENPAHQIQYPJPRNE 

JJETTSLQSPGEAPESJLYSFDYRHGNYTTTALSRJSQDWALKDTVSKJTEPDRQQLLK 

QALECLQISEETQEKKEKEVQQLISNLRQQQQLYRERJJSLLKDQ(SEQIDNO:58) 

ORF111 MPYYYRRRRYNYRRPRWYGRGWJRRPFRRRFRRKRRIQYPIPRNEHETTSLQSPGE 

APESILYSFDYRJJGNYTTTALSRISQDWALKDTVSKITEPDRQQLLKQALECLQJSEE 

TQEKKEKEVQQLJSNLRQQQQLYRERJISLLKDQ(SEQIDNO:59) 

ORF1/2 MPYYYRRRRYNYRRPRWYGRGWJRRPFRRRFRRKRRSQIDSNCSNKPSNACKSRK 

KRRRKKKKKYSSSSATSDSSSSCTESE(SEQIDNO:60) 

TableB3.ExemplaryAnellovirusnucleicacidsequence(Gammatorquevirus) 

Name Ring3.1 

Genus/Clade Gammatorquevirus 

AccessionNumber 

1 10 20 30 40 50 

IAAAAISGCGGCAACCAAICAIIIIATACIITCACIITCCAAITACAASC 

CGCCACGTCACAGAACASGGGIGSAGACIIIAAAACIATAIAACCAASIG 

ATGISACSAAISSCTSASITTACCCCGCIASACSSISCASSSACCSSAIC 

GAGCGCAGCGAGGAGGICCCCGGCIGCCCGIGGGCGGGAGCCCGAGGIGA 

GTGAAACCACCGAGGICIAGGGGCAATICGGGCIAGGGCAGICTAGCGGA 

ACGGSCAAGAAACTTAAAATAISIITTGIIICAGAIGCAGACACCISCIT 

CACASAIAAGCICAGACSACTICIITGIACACACICCATIIAATGCASIA 
ACTAAACAGCAAATAIGGATGICICAAAIISCTGAISGACAISACAACAT 

ITGICACTGCCACCGICCITTIGCICACCIGCTIGCIAAIAIITTICCIC 

CTGGICATAAASACAGGSATCIIACCAIIAATCAAAIACIISCTAGASAT 

CTTACASAAACAISCCAIICTSSISSASACSAASSAACAASCSSTSSISS 

GGTCGCCGCIICCGCIACCGCCGCIACAACAAAIAIAAAACCAGAAGGAG 

ACGCASAATACCCAGAASACGAAAIAGAASATTIACIAAGACACGCASGA 

GAAGAAAAAGAAAGAASSIAAGAAGAAAACITAAAAAAAIlAOTAIIAAA 

CAAIOSCAGOCAGATICASTSAAAAAAISIAAAAIIAAASSAIATASIAC 

ITTAGIIATGGSISCACAASSAAAACAAIACAACISITACACAAACCAAS 

98 

FullSequence:3264bp
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CAAGISACTAISITCAGCCTAAASCACCACAAGGISGGGGCIITGGCIGT 

SAASIAITTAAIITAAAAISGCIAIACCAASAAIAIACTSCACACASAAA 
IATIIGGACAAAAACAAAIGAAIAIACAGACCTIIGIAGAIACACIGGAG 

CTCAAAIAAIIIIATACAGGCACCCAGAISITGAIIITAIASICAGCIGG 

GACAAICAGCCACCTIIIITACIIAACAAAIATACAIATCCAGAACISCA 
ACCACAAAACCIITTACIAGCIASAAGGAAAAGAAIIATICIIAGICAAA 

AATCAAACCCCAAAGGAAAACIAASAAIIAAACIAASAAIACCACCACCA 

AAACAAATGAIAACAAAAIGGIIIITTCAAAGAGACITTIGIGATGISAA 

ICTGIIIAAACIATGISCITCISCIGCIICITTCCSCTACCCAGGIAICA 

STCAISSAGCICAAASIACTAIIIITTCISCATAISCTTIAAACACISAC 
ITTIAICAAIGCAGTGACIGGIGCCAAACIAACACAGAAACIGGCIACCT 

AAACAIIAAAACACAACAAATGCCACTAISGTTICAITACASAGAGSSIG 

GCAAASAGAAAIGGTAIAAATACACCAACAAAGAACACAGACCATAIACA 
AATACAIATCIIAAAAGIATTAGCIATAAISATGGAITGIIIICTCCIAA 

AGCCAISTTIGCATTIGAAGTAAAAGCGGGSGGIGAAGGAACAACAGAAC 

CACCACAAGGCSCCCAAIIAAIISCTAACCITCCACICAIISCACIAAGA 
IATAAICCACAISAASACACASSCCATSSCAATSAAATTIACCTTACAIC 

AACIIIIAAAGGIACAIAIGACAAACCIAAAGTIACIGAIGCICTAIACT 

ITAACAATGIACCCCISIGGAISSGATIIIATGGCIACTGSSACTIIAIA 

ITACAAGAAACAAAAAACAAAGSIGTCIIIGATCAACATAISITTGIIGT 
IAAAISICCISCCTTAASGCCCAIATCACAAGTCACAAAACAAGTAIACT 

ACCCACITGIAGACAIGGACTIIISTTCAGSGAGACIGCCAIITGAIGAA 

IATIIAICCAAAGACAIIAAAAGICATIGSIATCCCACTGCAGAAAGACA 

AACASIIACAAIAAAIAAITTISIIACASCASGICCATACAISCCIAAAT 

ITGAACCCACASACAAASACASIACATSSCAATIAAACTAICACTAIAAA 
ITTIIIITTAAGIGGGGIGGTCCACAAGICACAGACCCAACIGTTGAAGA 

CCCAISCAGCASAAACAAATAICCIGTCCCCGAIACAATGCAACAAACAA 
IACAAAITAAAAACCCISAAAASCIGCACCCAGCAACCCICIICCAISAC 

IGGGACCTTAGAAGGGGCITCAIIACACAASCAGCIATTAAAAGAAIGIC 

AGAAAACCTCCAAATIGAITCAICITTCGAATCIGAIGGCACAGAAICAC 

CCAAAAAAAAGAAAAGAIOCACCAAAGAAAICCCAACACAAAACCAAAAG 

CAAGAAGAGAICCAAGAAIGTCICCTCICACTCISCGAAGASCCTACAIG 

CCAAGAAGAAACAGAGGACCTCCAGCTCIICATCCAGCAGCAGCAGCAGC 

AGCASIACAASCICAGAAAAAACCICTICAAACICCICACICACCISAAA 

AAAGSACAGASAATAASICAACIACAAACSGGACIIITAGASIAAIACCA 

ITTAAACCAGSIITTGAACAAGAAACAGAAAAAGAACTTGCCATAGCIIT 

IACCAIGGACACCCCIISIACACIITAACCITAAIIACAAASGCTAGSCC 

AACACISTTCACITASISSTGIAISTTIAAIAAASIITCACCCCCAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAIAAAAAAIISCAAAAAIICS 

SCSCICSCSCSCSCTSCGCGCSCGCGASCGCCSICACGCSCCSGCSCICG 

CSCSCCSCSCSIATSISCIAACACACCACSCACCIASATISSSSTSCSCS 

CSCIASCSCSCSCACCCCAATSCSCCCCSCCCTCSIICCSACCCSCIISC 

SCSGGICSSACCACTICSSSCICSSSSGGSCSCGCCISCGGCSCTIIIIT 

ACTAAACASACICCSAGCCSCCAIITSGCCCCCCCIAASCICCSCCCCCC 

ICAIGAATAIICATAAASSAAACCACAIAAITASAAITSCCSACCACAAA 

CTGCCAIATSCIAATIASITCCCCITTIACACASIAAAAASSSSAASISS 

SGSSSCATASCCCCCCCACACCCCCCSCSGSGSSSGCASASCCCCCCCCC 

SCACCCCCCCCCIACSICACAAICCACSCCCCCSCCSCCAICITSSSISC 

SSCASSSCGSSSSC (SEQ ID NO: 878) 

Annotations: 

PutativeDomain Baserange 

TATABox 87-93 

99 

CTGCAGACCACCIAGAAAATAIAAAAAIGAICCCCCITTIIAICCCIGST
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CapSite 110-117 

TranscriptionalStartSite 11'1 

5'UTRConservedDomain 185-255 

ORF2 285-671 

ORF2/2 285-667:2063-2498 

ORF2/3 285-667;2295-2697 

TAIP 385-585 

ORFi 512-2545 

ORF1/1 512-667:2063-2545 

ORF1/2 512-667:2295-2498 

Threeopen-readingframeregion 2295-2495 

Poly(A)Signal 2729- 2734 

GC-richregion 3141- 3264 

TableB4.ExemplaryAnellovirusaminoacidsequences(Gammatorquevirus) 
U Ring3.1(Gammatorquevirus) 

ORF2 MQTPASQISSDDFFVHTPFNAVTKQQTWMSQIADGHDNICHCHRPFAHLLAN 

JFPPGHKDRDLTJNQ 

JLARDLTETCHSGGDEGTSGGGVAASATAATTNJKPEGDAEYPEDEJEDLLR 

HAGEEKERR(SEQIDNO:879) 

ORF2/2 MQTPASQISSDDFFVHTPFNAVTKQQTWMSQIADGHDNICHCHRPFAHLLAN 

JLARDLTETCHSGGDEGTSGGGVAASATAATTNJKPEGDAEYPEDEJEDLLR 

HAGEEKERSGVVHKSQTQLLKTHAAETNJLSPJQCNKQYKLKTLKSCTQQPS 

SMTGTLEGASLHKQLLKECQKTSKLJHLSNLMAQNHPKKRKDAPKKSQHK 

TKSKKRSKNVSSHSAKSLHAKKKQRTSSSSSSSSSSSSTSSEKTSSNSSLT 

(SEQIDNO:880) 

ORF2/3 MQTPASQISSDDFFVHTPFNAVTKQQTWMSQIADGHDNICHCHRPFAHLLAN 

JFPPGHKDRDLTJNQ 

JLARDLTETCHSGGDEGTSGGGVAASATAATTNJKPEGDAEYPEDEJEDLLR 

HAGEEKERRJTQKKEKMHQRNPNTKPKARRDPRMSPLTLRRAYMPRRNRG 
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PPALHPAAAAAAVQAQKKPLQTPHSPEKRTENKSTTNGTFRVJPFKPGFEQE 

TEKELAJAFCRPPRKYKNDPPFYPWLPWTPLVHFNLNYKG(SEQIDNO:SS1) 

TAIP MDMTTFVTATVLLLTCLLJFFLLVJKTGJLPLJKYLLEJLQKHAJLVETKEQAV 

VGSPLPLPPLQQJ(SEQIDNO:882) 

ORF1 MPFWWRRRNKRWWGRRFRYRRYNKYKTRRRRRJPRRRNRRFTKTRRRRK 

RKKVRRKLKKJT1KQWQP 

DSVKKCKJKGYSTLVMGAQGKQYNCYTNQASDYVQPKAPQGGGFGCEVF 

NLKWLYQEYTAHRNJWTKTNEYTDLCRYTGAQJJLYRHPDVDFJVSWDNQP 

PFLLNKYTYPELQPQNLLLARRKRIILSQKSNPKGKLRJKLRJPPPKQMJTKWF 

FQRDFCDVNLFKLCASAASFRYPGJSHGAQSTJFSAYALNTDFYQCSDWCQT 

NTETGYLNJKTQQMPLWFHYREGGKEKWYKYTNKEHRPYTNTYLKSISYN 

DGLFSPKAMFAFEVKAGGEGTTEPPQGAQLJANLPLJALRYNPHEDTGHGNE 

JYLTSTFKGTYDKPKVTDALYFNNVPLWMGFYGYWDFJLQETKNKGVFDQ 

HMFVVKCPALRPJSQVTKQVYYPLVDMDFCSGRLPFDEYLSKDIKSHWYPT 

AERQTVTJNNFVTAGPYMPKFEPTDKDSTWQLNYHYKFFFKWGGPQVTDP 

TVEDPCSRNKYPVPDTMQQTJQJKNPEKLHPATLFHDWDLRRGFJTQAAJKR 

MSENLQJDSSFESDGTESPKKKKRCTKEJPTQNQKQEEJQECLLSLCEEPTCQ 

EETEDLQLFJQQQQQQQYKLRKNLFKLLTHLKKGQRJSQLQTGLLE(SEQID 

NO:883) 

RKKWGGPQVTDPTVEDPCSRNKYPVPDTMQQTJQJKNPEKLHPATLFHDWD 

LRRGFJTQAAJKRMSENLQJDSSFESDGTESPKKKKRCTKEJPTQNQKQEEIQE 

CLLSLCEEPTCQEETEDLQLFJQQQQQQQYKLRKNLFKLLTHLKKGQRJSQL 

QTGLLE(SEQIDNO:884) 

ORF1/2 MPFWWRRRNKRWWGRRFRYRRYNKYKTRRRRRJPRRRNRRFTKTRRRRK 

RKKNHPKKRKDAPKKSQHKTKSKKRSKNVSSHSAKSLHAKKKQRTSSSSSS 

SSSSSSTSSEKTSSNSSLT(SEQJDNO:885) 
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TableCl.ExemplaryAnellovirusnucleicacidsequence(Gammatorquevirus) 

Name Ring4 

Genus/Clade Gammatorquevirus 

AccessionNumber 

FullSequence:3176bp 

1 10 20 30 40 50 

TAAAATGGCGGGAGCCAATCAIITTAIACTTICACTTICCAATIAAAAAI 

GGCCACGICACAAACAAGGGGIGGAGCCATTIAAACTAIAIAACIAAGTG 

GGSIGGCGAAIGGCISAGTIIACCCCSCIAGACSGTGCASGGACCSGATC 

GASCGCAGCSAGGASSICCCCSGCTGCCCATGSSCGGGASCCGASSIGAG 
TGAAACCACCSAGGICIAGGGGCAAIICSGGCIASGGCAGICTAGCSGAA 

CGGSCAAGAAACTIAAAACAAIATTIGIITTACAGATGGIIAGIAIATCC 

TCAAGTGAIIITTIIAAGAAAACGAAAIITAAISAGGAGACGCAGAACCA 

ASIAISGAISICTCAAATTSCISACICICATSAIAATAICISCASIISCI 

GGCAICCAIIIGCICACCTICIIGCIICCATAIIICCICCIGGCCACAAA 

GAICGTGAICITACIAITAACCAAAIICITCIAAGAGAIIATAAASAAAA 

AISCCATICIGGTGSAGAAGAAGGAGAAAATICIGGACCAACAACAGGTI 

TAAIIACACCAAAASAAGAASAIATASAAAAASAIGGCCCAGAASSCGCC 

GCAGAAGAAGACCAIACAGACGCCCIGIICGCCGCCGCCGIAGAAAACTI 

CGAAAGGIAAAGAGAAAAAAAAAATCIIIAAIISITAGACAATGGCAACC 

ASACASTAIAASAACIISTAAAATTAIASSACASICASCIATASIISTTS 

GGGCIGAAGGAAAGCAAATGIACTGIIAIACIGICAAIAAGTTAAIIAAI 

GIGCCCCCAAAAACACCATAIGGGGGAGGCTIIGGAGIAGACCAAIACAC 

ACISAAAIACITAIAIGAAGAAIACASAITTGCACAAAACATTISSACAC 

AAICIAAISIACTGAAAGACIIATGCASATACAIAAAISIIAAGCIAATA 

TICIACAGAGACAACAAAACAGACTIIGICCIIICCTAIGACAGAAACCC 
ACCIITTCAACTAACAAAAIIIACAIACCCAGGAGCACACCCACAACAAA 

TCAIGCTICAAAAACACCACAAATTCAIACTAICACAAAIGACAAAGCCI 
AAISSAASACIAACAAAAAAACICAAAAITAAACCICCIAAACAAAISCI 

TICIAAAIGGITCIIIICAAAACAAIICIGTAAAIACCCIITACIAICTC 

GAAAATCCACAGGIAIITTIIIATTAIIIAAACCATGGAIACTACACAAI 

AACAAACISSGGAGCACAAICCICAACAGCAIACAGACCIAACICCAAGG 

IGACAGACACAACAIACTACAGATACAAAAAIGACAGAAAAAAIAIIAAC 

AIIAAAAGCCATGAAIACGAAAAAAGIAIATCAIATGAAAACGGIIATTI 

TCAAICTASIITCIIACAAACACAGISCATAIAIACCASISAGCSISSTS 

AASCCTGIAIASCASAAAAACCACTASSAATASCIATIIACAAICCASTA 

AAAGACAAIGGAGAIGGTAAIAIGAIAIACCIIGIAAGCACTCIAGCAAA 

CACIIGGGACCAGCCICCAAAAGACASIGCTAIIITAAIACAAGSAGTAC 

CCAIATGGCIAGGCIIATTISSATAIIIAGACIACTGIASACAAAIIAAA 

GCIGACAAAACATGGCIAGACASTCAIGIACIAGIAAIICAAAGICCTGC 
TAIIITTACIIACCCAAATCCASGAGCASGCAAAIGGIAIIGTCCACTAI 

CACAAAGIIIIATAAAIGGCAAIGGICCGTTIAAICAACCACCIACACTG 

CIACAAAAASCAAASISOTIICCACAAAIACAAIACCAACAAGAAAITAI 
TAAIAGCIIIGTAGAAICAGGACCAIIIGTTCCCAAAIAIGCAAAICAAA 

CISAAAGCAACTGGSAACTAAAATAIAAATAISIITTIACATTIAAGTGG 

GGISGACCACAATICCATGAACCAGAAAITGCISACCCIAGCAAACAAGA 

GCASIATGAIGTCCCCGATACIITCIACCAAACAATACAAATTGAAGATC 

CAGAAGGACAAGACCCCAGAICICTCAICCAIGAITGGGACTACAGACGA 

GGCIITAIIAAAGAAAGATCICITAAAAGAAIGICAACIIACTICICAAC 
TCAIACASAICAGCAASCAACIICASASSAASACATTCCCAAAAASAAAA 
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AGASAATIGSACCCCAACTCACAGTCCCACAACAAAAAGAAGAGGAGACA 

CISICATSICICCICICTCICISCAAAAAAGAIACCTICCAAGAAACAGA 

GACACAAGAAGACCICCAGCAGCTCAICAAGCAGCAGCAGGAGCAGCAGC 

TCCICCTCAAGAGAAACATCCICCAGCICATCCACAAACIAAAASAGAAI 

CAACAAAISCITCASCITCACACAGGCAIGTIACCTTAACCAGAIIIAAA 

CCISGATIISAAGASCAAACASAGAGASAATIASCAAIIAIATIICATAG 

GCCCCCTAGAACCIACAAAGAGSACCIICCAIICIATCCCIGGCIACCAC 

CIGCACCCCIIGTACAATTIAACCTIAACTTCAAAGGCIAGGCCAACAAI 

GIACACTIASIAAASCATGIIIATTAAASCACAACCCCCAAAAIAAATGI 

AAAAATAAAAAAAAAAAAAAAAAAAIAAAAAAIISCAAAAATICSOCSCI 

CGCGCGCAIGIGCGCCICTGGCGCAAAICACGCAACGCICGCGCGCCCGC 

GIAIGTCICIITACCACGCACCIAGAIIGGGGISCGCGCSCTAGCSCGCG 
CACCCCAAISCGCCCCGCCCICGTTCCSACCCSCITGCSCGGGICSGACC 
ACIICGGGCICGGGGGSGCGCGCCTGCGSCGCIIITTIACIAAACASACI 

CCGASCCGCCATTIGGCCCCCIAAGCICCGCCCCCCTCAISAAIAIICAI 
AAASGAAACCACAIAAITAGAAITGCCSACCACAAACIGCCATAISCTAA 

TIASITCCCCITTIACAAASIAAAASSSSAASISAACAIASCCCCACACC 

CGCAGGGGCAAGGCCCCGCACCCCTACGICACIAACCACGCCCCCGCCGC 

CAICITGGGIGCGGCAGGGCGGGGGC (SEQ ID NO: 886) 

Annotations: 

PutativeDomain Baserange 

TATABox 87-93 

CapSite 110-117 

TranscriptionalStartSite 117 

5'UTRConservedDomain 185-254 

ORF2 286-660 

ORF2/2 286-656;1998-2442 

TAIP 385-484 

ORFi 501-2489 

ORF1/1 501-656a1998-2489 

ORF1/2 501-656a2209-2442 

Threeopen-readingframeregion 2209- 2439 

Poly(A)Signal 2672- 2678 

GC-richregion 3076- 3176 

103 
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TableC2.ExemplaryAnellovirusaminoacidsequences(Gammatorquevirus) 
*1 Ring4(Gammatorquevzrus) 

ORF2 MVSJSSSDFFKKTKFNEETQNQVWMSQJADSHDNJCSCWHPFAHLLASJFPP 

GHKDRDLTJNQJLLR 

DYKEKCHSGGEEGENSGPTTGLJTPKEEDJEKDGPEGAAEEDHTDALFAAAV 

ENFER(SEQIDNO:887) 

ORF2/2 MVSJSSSDFFKKTKFNEETQNQVWMSQJADSHDNJCSCWHPFAHLLASJFPP 

GHKDRDLTJNQJLLRDYKEKCHSGGEEGENSGPTTGLJTPKEEDJEKDGPEGA 

AEEDHTDALFAAAVENFESGVDHNSMNQKLLTLANKSSMMSPILSTKQYKL 

KJQKDKTPDLSSMJGTTDEALLKKDLLKECQLTSQLJQJSKQLQRKTFPKRKR 

ELDPNSQSHNKKKRRHCHVSSLSAKKJPSKKQRHKKTSSSSSSSSRSSSSSSR 

ETSSSSSTN(SEQIDNO:888) 

0RF213 MVSJSSSDFFKKTKFNEETQNQVWMSQJADSHDNJCSCWHPFAHLLASJFPP 

GHKDRDLTJNQJLLRDYKEKCHSGGEEGENSGPTTGLJTPKEEDJEKDGPEGA 

AEEDHTDALFAAAVENFERSASNFRGRHSQKEKENWTPTHSPTTKRRGDTV 

MSPLSLQKRYLPRNRDTRRPPAAHQAAAGAAAPPQEKHPPAHPQTKRESTN 

ASASHRHVTLTRFKPGFEEQTERELAIIFHRPPRTYKEDLPFYPWLPPAPLVQ 

FNLNFKG(SEQIDNO:889) 

TAIP MRRRRTKYGCLKLLTLMIISAVAGJHLLTFLLPYFLLATKJVJLLLTKFF(SEQ 

ORF1 MPFWWRRRRKFWTNNRFNYTKRRRYRKRWPRRRRRRRPYRRPVRRRRRK 

LRKVKRKKKSLJVRQWQPDSJRTCKJJGQSAJVVGAEGKQMYCYTVNKLJNV 

PPKTPYGGGFGVDQYTLKYLYEEYRFAQNJWTQSNVLKDLCRYJNVKLJFY 

RDNKTDFVLSYDRNPPFQLTKFTYPGAHPQQJMLQKHHKFJLSQMTKPNGR 

LTKKLKJKPPKQMLSKWFFSKQFCKYPLLSLKASALDLRHSYLGCCNENPQ 

VFFYYLNHGYYTJTNWGAQSSTAYRPNSKVTDTTYYRYKNDRKNJNJKSHE 

YEKSJSYENGYFQSSFLQTQCJYTSERGEACJAEKPLGJAJYNPVKDNGDGNM 

JYLVSTLANTWDQPPKDSAJLJQGVPPiVLGLFGYLDYCRQJKADKTWLDSHV 

LVJQSPAJFTYPNPGAGKWYCPLSQSFJNGNGPFNQPPTLLQKAKWFPQJQYQ 

QEIINSFVESGPFVPKYANQTESNWELKYKYVFTFKWGGPQFHEPEJADPSK 

QEQYDVPDTFYQTJQJEDPEGQDPRSLJHDWDYRRGFJKERSLKRMSTYFST 
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HTDQQATSEEDJPKKKKRJGPQLTVPQQKEEETLSCLLSLCKKDTFQETETQE 

DLQQLJKQQQEQQLLLKRNJLQLJHKLKENQQMLQLHTGMLP(SEQIDNO: 

891) 

ORF1/1 MPFWWRRRRKFWTNNRFNYTKRRRYRKRWPRRRRRRRPYRRPVRRRRRK 

LRKWGGPQFHEPEJADPSKQEQYDVPDTFYQTJQJEDPEGQDPRSLJHDWDY 

RRGFJKERSLKRMSTYFSTHTDQQATSEEDJPKKKKRJGPQLTVPQQKEEETL 

SCLLSLCKKDTFQETETQEDLQQLJKQQQEQQLLLKRNJLQLJHKLKENQQM 

LQLHTGMLP(SEQIDNO:892) 

ORF1/2 MPFWWRRRRKFWTNNRFNYTKRRRYRKRWPRRRRRRRPYRRPVRRRRRK 

LRKJSKQLQRKTFPKRKR 

ELDPNSQSHNKKKRRHCHVSSLSAKKJPSKKQRHKKTSSSSSSSSRSSSSSSR 

ETSSSSSTN(SEQIDNO:893) 

TableEl.ExemplaryAnellovirusnucleicacidsequence(Alphatorquevirus)- Clade1 

Name Ring5.2 

Genus/Clade AlphaatorquevirusClade1 

AccessionNumber 

FullSequence:3696bp 

ATTIISITCAGCCCGCCAATTICICTTICAAACAGSCCAAICAGCIACIA 
CTTCSISCACIICCTSSSSCGISICCTSCCSCTCIAIATAASCAGASSCS 
GTGACGAATGGIAGAGIIITTCIIGGCCCGICCGCGGCGAGAGCGCGAGC 
GAAGCSAGCGAICGAGCSICCCGAGGGCGSGTGCCSGAGGISAGTIIACA 
CACCSCAGTCAAGGGGCAATTCSSGCTCSSGACISSCCGGSCIATGSSCA 
AGAIICITAAAAAATICCCCCGAICCCIIIGCCGCCAGGACAIAAAAACA 
IGCCGISGAGACCGCCGGICCAIASTGICCAGGGGCSAGAGGATCAGISG 
ITCGCAAGCIIIITTCACGGCCACGATICSITTIGCGGCIGCGGTGACCC 
ICTISSCCAIAIIAAIASCATISCICAICSCTTICCICGCSCCSGICCAC 
CAASSCCCCCICCSGSSCIAGAICASCCIAACCCCCSSGASCASGSCCCS 
GCCGGACCCGGAGGGCCGCCCGCCATCIIGGCCCIGCCGGCICCGCCCGC 
GGAGCCIGACGACCCGCAGCCACSGCGIGSIGGIGSGGACGSIGGCGCCG 
CCGCISGCGCCSCAGACSACCAIACACAACGAGACIACGACSAAGAASAG 
CTAGACSAGCIIITCCGCSCCGCCSCCGAASACGAIITGIAASTAGGASA 
IGGCGCCGGCCIIACAGGCGCAGGAGGAGACGCGGGCGACGCAGACGCAG 
ACGCAGACGCAGACAIAAGCCCACCCTAAIACTCAGACAGIGGCAACCIG 
ACTSIAICASACACTSIAAAAIAACAGSAISSAISCCCCICAITAICIST 
GGAAAGGGGICCACCCAGITCAACIACAICACCCACGCGGACGATAICAC 
CCCCASGGGASCCTCCIACGGASSCAAIIICACAAACATGACITTCICCC 

105 

1 10 20 30 40 50



WO2022/170195 PCT/IiS2022/O15499 

IGGAGSCCAIAIATGAACAGTICCIATACCACAGAAACAGGIGGTCGSCC 

ICTAACCACSACCTASAACTGISCASAIACAAGSSSACCACCITAAAACT 

CTACAGACACCCAGAAGIAGACIACATAGIIACCIACAGCAGAACAGGAC 

CCTIISAAAICAGCCACAIGACCIACCICAGCACICACCCCAIGCIAAIG 

CTGCIAAACAASCACCACATTGISGTGCCCAGCIIAAAGACIAAGCCCAG 
AGGCASAAAGSCCATAAAAGTCASGATAASGCCCCCAAAACICATGAACA 

ACAAGISGTACIICACCASAGACIICTGIAACAIAGSCCICIICCAGCIC 

IGGGCCACAGGCITAGAACTCAGAAACCCCIGGCICAGAAISAGCACCCT 

SAGCCCCTGCAIASGCIIIAAISICCTCAAAAACASCATIIACACAAACC 
ICASCAACCISCCACAAIACAAAAACGAAASACIAAACAICAlTAACAAC 

ATACIICACCCACAAGAAATTACAGGTACAAACAACAAAAAGIGGCAGIA 

CACAIACACCAAACTCAIGGCCCCIATIIACTAIICAGCAAACAGGSCCA 

GCACCIATGACIGGGAAAATTACAGCAAASAAACAAACTACAATAAIACA 
TATGIIAAAIITAOCCAGAAAAGACAGGAAAAACIAACTAAAATTAGAAA 

AGAGIGSCAGAISCTIIAICCACAACAACCCACAGCACTGCCAGACICCT 

ATGACCICCIACAAGAGIATGGCCICTACAGTCCAIACTACCIAAACCCC 

ACAASAATAAACCTASACISGAISACCCCAIACACACACSICASAIACAA 

ICCCCIAGTAGACAAGGGCTTIGGAAACAGAATAIACATCCAGTGGIGCT 

CAGAASCAGAISITAGCIACAACAGGACAAAATCCAAGTGICIGCIACAA 

GACAISCCCCISITTIICATGISCIATGSCIACAIAGACISSGCAAIAAA 
AAACACIGGASIGTCAICICTASIGAAGSACGCCASAATCISCATCASGT 

STCCCIACACAGAGCCACAACIAGITGGCICCACAGAAGACAIAGGCIIT 

GTACCCATCICAGAAACCITCAISAGGGGCGACAISCCGGIACTTGCACC 
ATACAIACCSIIAAGCISSTTIISCAASISSTAICCCAACAIASCICACC 

AAAASSAAGICCITGASICAAICAITTCCISCASCCCCTICAISCCCCST 

GACCAAGACAIGAACGGIIGGGAIATCACAATCGGIIACAAAATGGACIT 

CTTAISGGGCGSITCCCCICTCCCCTCACAGCCAAICGACGACCCCISCC 
AGCAGSGAACCCACCCGATTCCCSACCCCSATAAACACCCICGCCICCTA 

CAAGICICGAACCCGAAACTACICSGACCGAGGACASTGIICCACAAGIG 

SGACAICAGACGIGGGCASTTIAGCAAAAGAAGIAIIAAGAGAGTGICAG 
AATACICAAGCSATGAISAATCICITGCGCCAGGICICCCAICAAAGCGA 

AACAASCTCSACICGSCSITCCSASSASAAAATCSASAGCAAAAASAAIS 

CTAIICICTCCICAAAGCGCTCGAGGAAGAAGAGACCCCAGAAGAAGAAG 
AACCASCACCCCAAGAAAAAGCCCAGAAASAGGASCIACICCACCASCIC 

CAGCICCAGASACGCCACCAGCSAGTCCICAGACSAGGGCICAAGCICGT 

CTTIACAGACAICCTCCSACTCCSCCAGGSAGTCCACTGGAACCCGGAGC 

GTAAAAAAAAAAAATICICTCCCIICGAIIGGGAGACAGAGSCGCAAAIA 

SCGSSSISGAISCSGCSSCCCAISCSCIICIATCCCICASACACCCCICA 

CTACCCSTGSCIACCCCCCSASCSASAIAICCCSAAAATAISIAACAIAA 

ACTICAAAAIAAAGCIICAAGAGIGAGIGAITCGAGGCCCICCTCIGIIC 

ACTIASCGGISICTACCICTTAASGTCACIAAGCACICCGASCGTAASCG 
AGGASIGCGACCCTCIACCAAGSSGCAACIICCICSGGGICCGGCGCIAC 

SCGCIICGCGCISCGCCGSACAICICGGACCCCICGACCCGAATCGCIIG 

CGCGAIICGGACCTGCGGCCTCGGSGGGGICGGGGGCTTIACIAAACASA 
CTCCGAGGTGCCATTGGACACIGIAGGGGSIGAACAGCAACSAAAGISAG 

IGGGSCCAGACIICGCCAIAAGSCCTTIAICTTCIIGCCAIIGGAIASIG 
ACTICCGGGICCGCCIGGGGGCCGCCAIIIIAGCIICGGCCGCCAIIIIA 

GGCCCICGCGGSCCTCCSIAGGCSCGCIIIAGTGACGTCACSGCAGCCAT 
ITTGICGTGACSITTGASACACSIGATGSSGGCGISCCTAAACCCGSAAG 
CATCCCIGGICACGTGACICTGACGTCACSGCGGCCATCIISIGCISICC 
SCCAICITGIAACTTCCIICCGCIITTICAAAAAAAAAGAGGAAGIGISA 
CGTAGCGGCGGGGGGGCGGCGCGCITCGCGCGCCGCCCACCAGGGGGCGC 

IGCGCSCCCCCCGCGCAIGCGCASGGGCCICTCGASGGGCICCGCCCCCC 

CCCCSTGCIAAATIIACCGCGCATGCGCSACCACSCCCCCSCCGCC (SEQ ID NO: 894) 

106 

TCACAIAGCGCCCCCACCTTACAIACCAGACCTGCITTTICCCAAIACTG



WO2022/170195 PCT/IiS2022/O15499 

Annotations: 

PutativeDomain Baserange 

TATABox 85-91 

CapSite 108-115 

TranscriptionalStartSite 115 

5'UTRConservedDomain 178-248 

ORF2 300- 692 

ORF2/2 300-688;2282-2804 

ORF2/3 300-688:2484-2976 

ORF2t/3 300- 349:2484- 2976 

TAIP 322-471 

ORFi 572-2758 

ORF1/1 572-688;2282-2758 

ORF1/2 572-688;2484-2804 

Threeopen-readingframeregion 2484- 2755 

Poly(A)Signal 3018-3023 

GC-richregion 3555-3696 

TableD2.ExemplaryAnellovirusaminoacidsequences(Alphatorquevirus)Clade1 

Ring5.2(Alphaaorquevtrus)Clade1 

ORF2 MPWRPPVHSVQGREDQWFASFFHGHDSFCGCGDPLGHJNSJAHRFPRAGPP 

AADDHTQRDYDEEELDELFRAAAEDDL(SEQIDNO:895) 

0RF212 MPWRPPVHSVQGREDQWFASFFHGHDSFCGCGDPLGHJNSJAHRFPRAGPP 

RPPPGLDQPNPREQGPAGPGGPPAJLALPAPPAEPDDPQPRRGGGDGGAAAG 

AADDHTQRDYDEEELDELFRAAAEDDFQSTTPASREPTRFPTPJNTLASYKS 

RTRNYSDRGQCSTSGTSDVGSLAKEVLRECQNTQAMMNLLRQVSHQSETSS 

TRRSEEKJESKKNAJLSSKRSRKKRPQKKKNQHPKKKPRKRSYSTSSSSRDAT 

SESSDEGS55SLQTSSDSARESTGTRSSHSAPTLHTRPAFSQYW(SEQIDNO: 

896) 

0RF213 MPWRPPVHSVQGREDQWFASFFHGHDSFCGCGDPLGHJNSJAHRFPRAGPP 

RPPPGLDQPNPREQGPAGPGGPPAJLALPAPPAEPDDPQPRRGGGDGGAAAG 
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AADDHTQRDYDEEELDELFRAAAEDDLSPJKAKQARLGVPRRKSRAKRMLF 

SPQSARGRRDPRRRRTSTPRKSPERGATPPAPAPETPPASPQTRAQARLYRHP 

PTPPGSPLEPGAHJAPPPYJPDLLFPNTGKKKKFSPFDWETEAQJAGWMRRPM 

RFYPSDTPHYPWLPPERDJPKJCNJNFKJKLQ(SEQIDNO:897) 

ORF2t/3 MPWRPPVHSVQGREDQWSPJKAKQARLGVPRRKSRAKRMLFSPQSARGRR 

DPRRRRTSTPRKSPERGATPPAPAPETPPASPQTRAQARLYRHPPTPPGSPLEP 

GAHJAPPPYJPDLLFPNTGKKKKFSPFDWETEAQJAGWMRRPMRFYPSDTPH 

YPWLPPERDJPKJCNJNFKJKLQE(SEQIDNO:898) 

TAIP JVSRGERJSGSQAFFTATJRFAAAVTLLAJLJALLJAFLAPVHQGPLRG(SEQID 

NO:899) 

ORF1 TAWWWGRWRRRWRRRRPYTTRLRRRRARRAFPRRRRRRFVSRRWRRPYR 

RRRRRGRRRRRRRRRHKPTLJLRQWQPDCJRHCKITGWMPLJJCGKGSTQFN 

YJTHADDJTPRGASYGGNFTNMTFSLEAJYEQFLYHRNRWSASNHDLELCRY 

KGTTLKLYRHPEVDYJVTYSRTGPFEJSHMTYLSTHPMLMLLNKHHJVVPSL 

KTKPRGRKAJKVRJRPPKLMNNKWYFTRDFCNJGLFQLWATGLELRNPWLR 

MSTLSPCJGFNVLKNSJYTNLSNLPQYKNERLNIINNJLHPQEJTGTNNKKWQ 

YTYTKLMAPJYYSANRASTYDWENYSKETNYNNTYVKFTQKRQEKLTKJR 

KEWQMLYPQQPTALPDSYDLLQEYGLYSPYYLNPTRJNLDWMTPYTHVRY 

NPLVDKGFGNRJYJQWCSEADVSYNRTKSKCLLQDMPLFFMCYGYIDWAlK 

SWFCKWYPNIAHQKEVLES115CSPFMPRDQDMNGWDITIGYKMDFLWGGS 

PLPSQPIDDPCQQGTHPIPDPDKHPRLLQVSNPKLLGPRTVFHKWDIRRGQFS 

KRSIKRVSEYSSDDESLAPGLPSKRNKLDSAFRGENREQKECYSLLKALEEE 

ETPEEEEPAPQEKAQKEELLHQLQLQRRHQRVLRRGLKLVFTDILRLRQGVH 

WNPELT(SEQIDNO:900) 

ORF1/1 TAWWWGRWRRRWRRRRPYTTRLRRRRARRAFPRRRRRRFPIDDPCQQGT 

HPIPDPDKHPRLLQVSNPKLLGPRTVFHKWDIRRGQFSKRSIKRVSEYSSDDE 

SLAPGLPSKRNKLDSAFRGENREQKECYSLLKALEEEETPEEEEPAPQEKAQ 

KEELLHQLQLQRRHQRVLRRGLKLVFTDILRLRQGVHWNPELT(SEQID 

NO:901) 
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ORF1/2 TAWWWGRWRRRWRRRRPYTTRLRRRRARRAFPRRRRRRFVSHQSETSSTR 

RSEEKJESKKNAJLSSK 

RSRKKRPQKKKNQHPKKKPRKRSYSTS55SRDATSESSDEGSSSSLQTSSDSA 

RESTGTRSSHSAPTLHTRPAFSQYW(SEQIDNO:902) 

TableFl.ExemplaryAnellovirusnucleicacidsequence(Betatorquevirus) 

Name Ring9 

Genus/Clade Betatorquevirus 

AccessionNumber M11649263.1 

FullSequence:2845bp 

1. 10 20 30 40 50 

IIAITAAIAITCAACAGGAAAACCACCIAAIIIAAAIISCCGACCACAAA 

CCGICACIAACTICCITAIIIAACAIIACTICCCTTIIAACCAAISAAIA 
IICATACAACACAICACACIICCTGGSAGGAGACATAAAACTAIAIAACI 

AACIACACASACSAAISGCISASTIIAISCCSCIAGACSSAGSACSCACA 

SCIACTSCISCGACCISAACIISGSCSSSTSCCSAASSISAGISIAACCA 

CCGIAGICAAGGGGCAATICGGGCIAGITCAGICTAGCGGAACGGGCAAG 

AIIATTAAIACAAACITAIIIITACASATGASCAAACAACTAAAACCAAC 

IIIATACAAAGACAAATCAIIGGAAIIACAAISGCTAAACAACAIITTIA 

GCICTCACGACCIGISCTGCGSCTGCAACGAICCAGIIIIACAIIIACIG 

AIIITAAIIAACAAAACCGGASAAGCACCTAAACCAGAASAAGACATTAA 

AAAIATAAAATGCCICCTIACIGGCGCCAAAAAIACIACCGAAGAAGAIA 
IASACCIIICTCCISSAGAACIAGAASAATIAIICAAASAAGAAAAAGAI 

GGAGATACCGCAAACCAAGAAAAACAIACTGGAGAAGAAAACIGCGGGIA 

ASAAAACSIITTIAIAAAASAAAGIIAAAAAAAATTGIACTTAAACAGII 

IICAAGGCICTCCASAAAGASCCAACAATAAIIATAIICAAACAAICTAC 

ICCIACGIACCAGAIAAAGAACCAGGASGAGGGSGAIGGACTIIAATAAC 
IGAAAGCIIAAGIASITTAISGGAAGACTGGGAACAIIIAAAAAAIGTAI 

SSACTCAAASTAACSCTGSIIIACCACITGIAASATACSSSGSASIAACA 
IIAIACIIIIATCAAICTSCCIATACISACIAIATTSCICAASIIITCAA 

CIGITAICCIATGACAGACACAAAAIACACACAIGCAGACTCAGCACCAA 
ACAGAAISIIATIAAAAAAACATGIAAIAAGASIACClAGCAGAGAAACA 

CGCAAAAAAAGAAAGCCAIACAAAAGAGTTAGAGTAGGACCTCCIICTCA 
AAIGCAAAACAAAIGGTACIIICAAAGAGACAIATGIGAAATACCATTAA 

IAAIGAIIGCAGCCACAGCCGITGACIITAGAIATCCCIITTGIGCAAGC 

GACIGTGCIAGTAACAACIIAACTCIAACAIGIITAAACCCACIAITGII 
ICAAAACCAAGACIIIGACCACCCAICCGAIACACAAGGCTACIIICCAA 

AACCTGGAGIATAICIATACICAACACAAAGAAGTAACAAGCCAAGTTCI 

ICAGACIGIATAIACITAGGAAACACAAAAGACAATCAAGAAGGIAAAIC 

IGCAAGIAGICTAAIGACICIAAAAACACAAAAAATAACAGAIIGGGGAA 
AICCATIIIGGCAIIATTAIAIAGACGGTTCIAAAAAAAIATIIICTTAC 
IIIAAACCCCCAICACAAIIAGACAGCAGCGACITTGAACACAIGACAGA 

AIIAGCAGAACCAAIGTTIAIACAAGIIAGAIACAACCCAGAAAGAGACA 

CAGGACAAGGAAACIIAAIAIACGIAACAGAAAACIIIAGAGGACAACAC 
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IGSGACCCICCAICIAGTGACAACCIAAAAIIAGATGGAITTCCCITAIA 

ISACATSISCTGSSSITTCAIASACISSATASAAAAASIICAISAAACAS 
AAAACTIACITACCAACTACIGCTICIGTAIIAGAAGCAGCGCIIICAAI 

GAAAAAAAAACAGIIITTAIACCTGIAGATCAIICAIIIITAACAGGTII 

IASCCCAIAIGAAACICCASIIAAAICATCASACCAASCICACISGCACC 

CACAAAIAAGATIICAAACAAAATCAAIAAAISACAIIISTIIAACAGGC 

CCCSGTIGISCTAGGICCCCAIATGGCAATIACATGCAGSCAAAAATGAG 
IIAIAAAIIICAIGIAAAAISGGGAGSATGICCAAAAACITAIGAAAAAC 

CAIATGAICCTTSIICACASCCCAAIISSACIAITCCCCATAACCICAAI 

SAAACAAIACAAAICCAGAAICCAAACACAISCCCACAAACASAACICCA 

AGAATGGGACTGGCGACGIGAIATIGIIACAAAAAAAGCIATCGAAAGAA 

IIAGACAACACACSSAACCICATGAAACTTISCAAAICICTACASGTTCC 

AAACACAACCCACCAGTACACAGACAAACAICACCGISSACGGACICAGA 

AACSGACICSGAAGASGAAAAAGACCAAACACAAGAGAICCAGAICCAGC 

ICAACAAGCICAGAAAGCAICAACAGCATCICAAGCAGCAGCICAAGCAG 

IACCTGAAACCCCAAAATAIAGAAIASITGCAAGCAACAIAAAASITGAA 

CIIITTCCIACTAAAAAACCIITTAAAAACASACSCIIIACTCCIICTSA 
AAGAGAAACAGAAAGACAAIGIGCIAAAGCIIIITGIAGACCAGAAAGAC 

AIIICTIIIATGAICCTCCIIITTACCCTTACIGTGIACCTGAACCTAII 

GIAAACIIIGCTIISGGAIAIAAAAIIIAAGSCCAACAAATTICACTTAS 
ISSIGTCISITTAIIAAAGIIIAACCIIAAIAAGCAIACICCGCCICCCI 
ACAITAAGGCGCCAAAAGGGGSCTCCGCCCCCIIAAACCCCAAGGSGGCI 

CCSCCCCCIIAAACCCCCAASGGGGCICCGCCCCCTIACACCCCC (SEQ ID NO: 

1001) 

Annotations: 

PutativeDomain Baserange 

TATABox 142-148 

InitiationElement 162-177 

TranscriptionalStartSite 172 

ORF2 328-651 

ORF2/2 328- 647;2121- 2457 

ORF2/3 328- 647;2296- 2680 

ORFi 510-2477 

ORF1/1 510- 647;2121- 2477 

ORF1/2 510- 647;2296- 2457 

Threeopen-readingframeregion 2296-2454 

GC-richregion 2734- 2845 

TableF2.ExemplaryAnellovirusaminoacidsequences(Betatorquevirus) 

Ring9(Betatorquevirus) 
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5'UTRConservedDomain 226- 296



WO2022/170195 PCT/IiS2022/O15499 

ORF2 MSKQLKPTLYKDKSLELQWLNNJFSSHDLCCGCNDPVLHLLJLJNKTGEAPK 

PEEDJKNJKCLLTGAKNTTEEDJDLSPGELEELFKEEKDGDTANQEKHTGEEN 

CG(SEQJDNO:1002) 

ORF2/2 MSKQLKPTLYKDKSLELQWLNNJFSSHDLCCGCNDPVLHLLJLJNKTGEAPK 

PEEDJKNJKCLLTGAKNTTEEDJDLSPGELEELFKEEKDGDTANQEKHTGEEN 

CGPJGLFPJTSMKQYKSRJQTHAHKQNSKNGTGDVJLLQKKLSKELDNTRNL 

MKLCKSLQVPNTTHQYTDKHHRGRTQKRTRKRKKTKHKRSRSSSTSSESIN 

SJSSSSSSST(SEQJDNO:1003) 

ORF2/3 MSKQLKPTLYKDKSLELQWLNNJFSSHDLCCGCNDPVLHLLJLJNKTGEAPK 

PEEDJKNJKCLLTGAKNTTEEDJDLSPGELEELFKEEKDGDTANQEKHTGEEN 

CGFQTQPTSTQTNJTVDGLRNGLGRGKRPNTRDPDPAQQAQKASTASQAAA 

QAVPETPKYRJVASNJKVELFPTKKPFKNRRFTPSERETERQCAKAFCRPERH 

FFYDPPFYPYCVPEPJVNFALGYKJ(SEQIDNO:1004) 

ORF1 MPPYWRQKYYRRRYRPFSWRTRRIIQRRKRWRYRKPRKTYWRRKLRVRKR 

FYKRKLKKJVLKQFQPKJJRRCTJFGTJCLFQGSPERANNNYJQTJYSYVPDKE 

PGGGGWTLJTESLSSLWEDWEHLKNVWTQSNAGLPLVRYGGVTLYFYQSA 

YTDYJAQVFNCYPMTDTKYTHADSAPNRMLLKKHVJRVPSRETRKKRKPYK 

RVRVGPPSQMQNKWYFQRDJCEJPLJMJAATAVDFRYPFCASDCASNNLTLT 

CLNPLLFQNQDFDHPSDTQGYFPKPGVYLYSTQRSNKPSSSDCJYLGNTKDN 

MTELAEPMFJQVRYNPERDTGQGNLJYVTENFRGQHWDPPSSDNLKLDGFP 

LYDMCWGFJDWJEKVHETENLLTNYCFCIRSSAFNEKKTVFJPVDHSFLTGFS 

PYETPVKSSDQAHWHPQJRFQTKSJNDJCLTGPGCARSPYGNYMQAKMSYK 

FHVKWGGCPKTYEKPYDPCSQPNWTJPHNLNETJQJQNPNTCPQTELQEWD 

WRRDJVTKKAJERJRQHTEPHETLQJSTGSKHNPPVHRQTSPWTDSETDSEEE 

KDQTQEJQJQLNKLRKHQQHLKQQLKQYLKPQNJE(SEQIDNO:1005) 

ORF1/1 MPPYWRQKYYRRRYRPFSWRTRRIIQRRKRWRYRKPRKTYWRRKLRPNW 

TJPHNLNETJQJQNPNTCPQTELQEWDWRRDJVTKKAJERJRQHTEPHETLQJS 

TGSKHNPPVHRQTSPWTDSETDSEEEKDQTQEJQJQLNKLRKHQQHLKQQL 

KQYLKPQNJE(SEQIDNO:1006) 
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ORF1/2 MPPYWRQKYYRRRYRPFSWRTRRIIQRRKRWRYRKPRKTYWRRKLRVPNT 

THQYTDKHHRGRTQKRTRKRKKTKHKRSRSSSTSSESJNSJSSSSSSST(SEQ 

IDNO:1007) 

TableF3.ExemplaryAnellovirusnucleicacidsequence(Betatorquevirus) 

Name RinglO 

Genus/Clade Betatorquevirus 

AccessionNumber JX134044.1 

FullSequence:2912bp 

1 10 20 30 40 50 

IAAIAAAIAITCAACASGAAAACCACCIAAIIIAAAIISCCGACCACAAA 

CCSICACIIAGTICCICTIIIICCACAACTICCICTIIIACTAAIGAAIA 

IICATGIAAITAAIIAATAAICACCGIAATICCGGGGAGGAGCCIITAAA 

CIAIAAAACIAACIACACAIICGAAISGCTGASITTAISCCGCCAGACGS 

ASACGGGAICACIICAGTGACICCASSCTGAICAAGGSCGGGISCCGAAS 

GIGAGTGAAACCACCSTAGICAAGGGGCAAIICSGGCIASATCAGICTGG 

CGGAACGGGCAAGAAACTIAAAATGIACTTIAIITTACASAAAIGITCAA 
AICICCAACATACIIAACAACIAAAGSCAAAAACAAIGCCTTAAICAACI 

GCIICGIISGAGACCACGAICITCISIGCAGCIGTAACAATCCISCCTAC 

CAIIGCCICCAAAIACTTGCAACTACCITAGCACCTCAACTAAAACAAGA 

ASAAAAACAACAAAIAATACAATGCCIIGGISSIACASACGCCSIAGCIA 

CAACCCGISGAGACSAAGAAAITGGIIIAGAASACCIASAAAAACIATII 

ACAGAAGAIACAGAAGAAGACGCCGCIGGGIAAGAAGAAAACCIIITTAC 

AAACGTAAAATTAAGAGACIAAATAIASTAGAAIGGCAACCTAAAICAAI 

IASAAAAISIAGAAIAAAAGSAATGCIATGCIIGTTICAAACGACAGAAG 

AAACTGCCSSSASSSSSGSSAITTASCATTAASAATAIAASCIIAIATSC 

CIIATACCAAGAACACATACAIGCACACAACAIATIIACACACACAAACA 

CASACAGACCACIASCAAGAIACACASGCTGIICTTIAAAATICIACCAA 

ASCAAAGACATAGACIACGIAGTAACAIATICIACAICACTCCCACTAAS 

AASCTCAAIGGGAAIGTACAACTCCAIGCAACCATCCAIACAICIAATGC 
AACAAAACAAACIAAIIGIACCAAGCAAACAAACACAAAAAAGAASAAAA 

CCAIATAIIAAAAAACATAIAICACCACCAACACAAAISAAAICICAAIS 

SIACTTICAACAIAACATISCAAACAIACCSCIACTAAISATAASAACCA 

CASCATIAACATIAGATAAIlAOTAIAIASSAASCASACAATIAASTACA 

AAISTCACIATACAIACACIIAACACAACAIACATCCAAAACASASACIS 

SSSASACASAAAIAAAACIlAOTAOISCCAAACATTASSAACACAAASAI 

ACIICCIAIATSSAACACAIICAACISCACAAAATAIIAATSACAIAAAS 

CIACAAGAACTAAIACCTIIAACAAACACACAASACIAISTACAASSCII 
ISATISSACASAAAAASACAAACAIAACATAACAACCIACAAAGAATICI 

IAACTAAASSASCASSAAAICCATIICACSCASAATSGAIAACASCACAA 

AACCCASIAATACACACASCAAACASICCTACACAAAIASAACAAATAIA 

CACCGCIICAACAACAACAIICCAAAACAAAAAACTAACAGACCIACCAA 

CSCCASSAIATAIAIITAIAACTCCAACASIAASCTIAASATACAACCCA 

IACAAASACCTASCASAAASAAACAAAISCIACITTSIAASAASCAAAAI 

AAAISCACACSSSISSSACCCASAACAACACCAASAAIIAATAAACASIS 
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ACCIACCACAATGGIIACIAIIATIISGCTACCCAGACIACAIAAAAAGA 

ACACAAAACITTSCAITASIASACACAAATIACATACIASTASACCACIS 

CCCATACACAAAICCAGAAAAAACACCATTIAIACCIIIAAGCACATCAI 
IIAIAGAASGTAGAAGCCCAIACAGICCTTCASACACACATGAACCAGAI 

GAAGAAGACCAAAACAGGISSIACCCAIGCIACCAAIAICAACAAGAAIC 

AAIAAAIICAATAISICTIASCGGICCAGGCACACCAAAAATACCAAAAS 

GAAIAACAGCAGAAGCAAAAGIAAAAIATTCCIITAAIIITAAGISGGGI 

GGIGACCIACCACCAATGICIACAAIIACAAACCCGACAGACCASCCAAC 
AIAISTISIICCCAAIAACIICAAISAAACAACITCSIIACASAAICCAA 

CCACCASACCAGASCACTICIISTACICCTIISACGAAASSASSSSACAA 

CIIACAGAAAAAGCIACAAAACGCIIGCTTAAAGACIGGGAAACIAAAGA 
AACITCIIIATTGICIACASAATACASATTCSCGGAGCCAACACAAACAC 

AASCCCCACAAGASSACCCSICCTCSSAAGAASAAGAASAGAGCAACCIC 

IICSAGCGACTCCICCGACAGCGAACCAAGCAGCTCCAGCTCAAGCGCAG 

AAIAATACAAACAIISAAAGACCTACAAAAAIIAGAAIAACTAACAGCAA 

AAACACCGIITACCIATTICCACCIGAACAAAAGAACASAAGACIAACAC 

CAISSGAAAIACAASAAGACAAAGAAAIAGCCAATTIAIITGSCASACCA 

CAIAGAIACITTIIAAAAGACATTCCIITCIAIIGGGAIATACCCCCAGA 

GCCIAAASIAAACIIIGAIIIAAAIIIICAAIAAAGAAAIAAASSGCAAS 

GCCCCAIIAACTCAAAGTCSSIGTCIACCTCIIIAAGIIIAACIIIACIA 

AACGGACICCGCCICCCTAAAITTGSSCGCCAAAAGGSSGCTCCSCCCCC 

IIAAACCCCAGGGGGCTCCGCCCCCIAAAACCCCCAAGGSGGCIACGCCC 

CCIIACACCCCC (SEQ ID NO: 1008) 

Annotations: 

PutativeDomain Baserange 

TATABox 152-158 

InitiationElement 172-187 

TranscriptionalStartSite 182 

5'UTRConservedDomain 239- 309 

ORF2 343-633 

ORF2/3 343- 629;2371- 2734 

ORFi 522-2540 

ORF1/1 522- 629;2196- 2540 

ORF1/2 522- 629;2371- 2505 

Threeopen-readingframeregion 2276-2502 

GC-richregion 2803- 2912 

TableFtExemplaryAnellovirusaminoacidsequences(Betatorquevirus) 

Ring10(Betatorquevirus) 
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ORF2 MFKSPTYLTTKGKNNALJNCFVGDHDLLCSCNNPAYHCLQJLATTLAPQLK 

QEEKQQIIQCLGGTDAVATTRGDEEJGLEDLEKLFTEDTEEDAAG(SEQID 

NO:1009) 

ORF2/2 MFKSPTYLTTKGKNNALJNCFVGDHDLLCSCNNPAYHCLQJLATTLAPQLK 

QEEKQQIIQCLGGTDAVATTRGDEEJGLEDLEKLFTEDTEEDAAGQHMLFPJ 

TSMKQLRYRJQPPDQSTSCTPLTKGGDNLQKKLQNACLKTGKLKKLLYCLQ 

NTDSRSQHKHKPHKRTRPRKKKKRATSSSDSSDSEPSSSSSSAB(SEQIDNO.  

1010) 

ORF2/3 MFKSPTYLTTKGKNNALJNCFVGDHDLLCSCNNPAYHCLQJLATTLAPQLK 

QEEKQQIIQCLGGTDAVATTRGDEEJGLEDLEKLFTEDTEEDAAGIQIRGANT 

NTSPTRGPVLGRRRREQPLRATPPTANQAAPAQAQNNTNJERPTKJRJTNSKN 

TVYLFPPEQKNRRLTPWEJQEDKEJANLFGRPHRYFLKDJPFYWDJPPEPKVN 

FDLNFQ(SEQIDNO:1011) 

ORF1 MPWWYRRRSYNPWRRRNWFRRPRKTJYRRYRRRRRWVRRKPFYKRKJKR 

LNJVEWQPKSJRKCRJKGMLCLFQTTEDRLSYNFDMYEESJJPEKLPGGGGFSJ 

KNISLYALYQEHJHAHNJFTHTNTDRPLARYTGCSLKFYQSKDIDYVVTYSTS 

LPLRSSMGMYNSMQPSJHLMQQNKLJVPSKQTQKRRKPYJKKHJSPPTQMKS 

QWYFQHNJANJPLLMJRTTALTLDNYYJGSRQLSTNVTJHTLNTTYJQNRDW 

GDRNKTYYCQTLGTQRYFLYGTHSTAQNJNDJKLQELJPLTNTQDYVQGFD 

TTTFQNKKLTDLPTPGYJFJTPTVSLRYNPYKDLAERNKCYFVRSKJNAHGW 

DPEQHQELJNSDLPQWLLLFGYPDYJKRTQNFALVDTNYJLVDHCPYTNPEK 

TPFJPLSTSFJEGRSPYSPSDTHEPDEEDQNRWYPCYQYQQESINSJCLSGPGTP 

KJPKGJTAEAKVKYSFNFKWGGDLPPMSTJTNPTDQPTYVVPNNFNETTSLQ 

NPTTRPEHFLYSFDERRGQLTEKATKRLLKDWETKETSLLSTEYRFAEPTQT 

QAPQEDPSSEEEEESNLFERLLRQRTKQLQLKRRIIQTLKDLQKLE(SEQID 

NO:1012) 

ORF111 MPWWYRRRSYNPWRRRNWFRRPRKTJYRRYRRRRRWPTYVVPNNFNETT 

SLQNPTTRPEHFLYSFDERRGQLTEKATKRLLKDWETKETSLLSTEYRFAEP 

TQTQAPQEDPSSEEEEESNLFERLLRQRTKQLQLKRRIIQTLKDLQKLE 
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ORF1/2 MPWWYRRRSYNPWRRRNWFRRPRKTJYRRYRRRRRWNTDSRSQHKHKPH 

KRTRPRKKKKRATSSSDSSDSEPSSSSSSAE(SEQIDNO:1013) 

TableF5.ExemplaryAnellovirusnucleicacidsequence(AlphatorquevirusClade4) 

Name Ring2O 

Genus/Clade AlphatorquevirusClade4 

AccessionNumber AF122914.3 

FullSequence:3853bp 

1 10 20 30 40 50 

GGCITAGIGCGTCACCACCCACGTGACCCGCCICCGCCAATTAACAGGIA 

CIICGTACACTTCCIGGGCGGGCTIAIAAGACIAATAIAAGTAGCIGCAC 

IICCGAAISGCTGASITTICCACGCCCGTCCGCAGCGGIGAAGCCACGGA 

GGSAGCICAGCGCGICCCGASGGCGGSIGCCGSAGGIGAGTTIACACACC 

GCASTCAAGSGGCAAITCGGGCTCGGGACTGGCCGGGCIITGGGCAAGGC 

ICIIAAAAAAGCIAIGTTIAIIGGCASGCACIACCGAAAGAAAASGGCGC 

IGCIACIGCIATCISIGCAIICTACAAAGACAAAAGGGAAACIICIAAIA 

SCIATGISSACTCCCCCACSCAATSAICAACAAIACCIIAACISSCAAIS 
GIACACIICIGTACIIAGCICCCACICIGCIAIGTGCGGGTGIICCGACG 

CIAICGCICATCIIAATCAICITGCIAATCISCITCGISCCCCSCAAAAI 

CCSCCCCCSCCTGAIAATCCAAGACCCCTACCCGTGCSAGCACISCCTGC 

ICCCCCGSCIGCCCACGAGSCAGCCSSIGAICSAGCACCATGGCCIATGS 

GIGSTGGAGSAGACGCCGGAGSCGCIGSCGCAGSTGGAGACGCCGACCAI 

GGAGGCGCCGCTGGAGGACCCGCAGACGCAGACCTGCIAGACGCCGTGGC 

CSCCSCASAAACSIAASGASACSGCSCASASSSASGISSASAASSASGIA 

CAGGAGGIGGAAAAGAAAGGGCAGACGIAGAAGAAAAGCAAAAAIAATAA 

CICCCTAIACTTAICIGTGSIGGAAAIACTGIIICTASAAACIAIGCCAC 
ACACTCASACGAIACIAACIAICCASSACCCIIIGGGSSAGGCAIGACCA 

CAGACAAAIICAGCCITAGAAIACIAIATGAIGAATACAAAAGAIITAIG 
AACIACIGSACAGCCICAAAIGAGGACCTAGAICTCIGIAGAIAICTAGG 

AISCACIIIITACIICTTIASACACCCIGAAGIAGACIIIATIAIAAAAA 

IAAACACCAISCCCCCATICIIAGAIACAACCAIAACASCACCIASCAIA 

CACCCAGGCCTCAIGGCCCIAGACAAAAGAGCCAGAIGGATTCCIICTCI 

IAAAAAIASACCASSIAAAAAACACIAIATAAAAATIASAGTASSGGCIC 

CIAAAAISIICACASATAAAIGGTACCCTCAAACAGACCICTGISACAIS 

ACACTGCIAACTAICIATGCAACCGCAGCGGAIATGCAAIATCCSITCGS 

CICACCACIAACIGACACIGISGTIGIIAACICCCAAGIICTGCAATCCA 

IGIATGAISAAACAAITAGCAIATIACCTGAISAAAAAACTAAAAGAAAI 

ASCCTTCIIACTICIATAASAASCIACATACCIITTIAIAATACIACACA 

AACAATAGCICAAIIAAAACCATTIGIAGAIGCAGGAGGACACACAACAG 

SCICAACAACAACIACATGGGGACAACIATIAAACACAACTAAAIITAOC 
ACIACCACAACAACCACAIACACAIACCCTGSCACCACAAATACAGCAGI 

AACATTIAIAACASCCAAISAIACCISGTACASGGGAACAGCAIAIAAAS 

AIAACAIIAAAGAIGIACCACAAAAAGCAGCACAATTATACIIICAAACA 

ACACAAAAACTACIAGGAAACACAIICCATGGCICAGAIGAAACACTTGA 
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AIACCAIGCAGGCCIATACAGCTCIAICTGGCIATCACCAGGIAGATCCI 

ACIITGAAACACCASSTGCAIACACASACAIIAAATAIAACCCIIITACA 
GACAGAGGAGAAGGCAACAIGCTGIGGATAGACIGGCIAAGTAAAAAAAA 
CAIGAAAIAIGACAAAGTGCAAAGIAAGTGCCIAGTASCAGACCIACCAC 

ISIGGGCASCAGCAIATGGIIATGIASAATICIGCTCIAAAAGCACAGGA 
GACACAAACATACACATGAAIGCCAGACTACIAATAAGAAGTCCIITTAC 
AGACCCCCASCTAAIAGTACACACAGACCCCACIAAAGGCTTIGIACCCI 
AIICTTIAAACTIISGAAAISGTAAAAIGCCASGAGGIAGCAGCAATGII 

CCCATAASAATGASASCTAASISGIACCCCACIITAICCCACCAACAASA 
ASIICTASAGGCCIIAGCACAGTCASSACCCIIIGCIIAICACICAGACA 
IIAAAAAAGIATCICIAGGCAIAAAAIACCGIIITAAGIGGAICIGGGGI 
GSAAACCCCGTTCSCCAACASGTTGIIAGAAAICCCISCAAGGAACCCCA 
CICCTCGSSCAAIASAGTCCCIAGAASCATACAAATCSIIGACCCGAGAI 
ACAACTCACCGGAACITACCAICCAIGCCTGGGACTICASACGIGSCTIC 

IIISGCCCGAAAGCIATTCAAAGAAIGCAACAACAACCAACTGCIACTGA 
AIIITTIICAGCAGSCCGCAAGAGACCCAGAASGGACACAGAAGIGTAIC 
ASICCGACCAAGAAAASGASCAAAAASAAASCICSCIIIICCCCCCAGIC 
AAGCTCCICCGAAGAGTCCCCCCGIGGGAGGACICGGAACAGGAGCAAAG 
CSSGTCGCAAAGCICAGAGSAAGAGACGGCGACCCTCICCCAGCAGCTCA 
AACAGCASCIGCASCAGCASCGAGICIIGGGASICAAACICAGACICCIS 

IICAACCAAGTCCAAAAAAICCAACAAAATCAAGATAICAACCCIACCII 
GIIACCAAGSGGGGGSGAICIAGTAICCTTCIIICAGGCIGTACCATAAA 
IAIGTTICCAGACCCIAAACCITACISCCCCICCAGCAAIGACISGAAAG 
AASASTAISASGCCISTAAAIATTSSSATASACCTCCCASACACAACCII 
ASASACCCCCCCIIIIACCCCISGSCCCCTAAAAACAAICCTISCAATSI 
AAGCTTIAAACTIGGCTTCAAATAAACIAGGCCGTGGGAGTTICACTTGI 

CSSIGTCIACCTCIAIAAGICACTAASCACICCGAGCSCAGCGASGAGIS 
CGACCCIICCCCCISGTGCAACGCCCICGGCGSCCGCGCGCTACSCCTIC 
GGCIGCGCGCGGCACCTCGGACCCCCGCTCGIGCTGACACGCIIGCGCGI 
GICAGACCACTTCGGSCTCGCSGGGGICGGGAAATTIGCIAAACASACIC 
CGAGTTGCCATTGGACACIGIAGCIAIGAAICAGTAACSAAAGISAGTGG 
SSCCAGACIICGCCAIAASSCCTTIAICTTCIISCCAIIISTCASIATIS 
GGGGTCGCCATAAACITTGGGCTCCAIITTAGGCCTICCGGACIACAAAA 
AICGCCAIAITTGISACGICAGAGCCSCCAIIIIAAGICAGCICIGGGGA 
GSCGTGACIICCASIICAAASGTCAICCTCACCATAACIGGCACAAAAIS 
GCCGCCAACITCIICCGGGICAAAGSICACISCIACGICATAGSIGACGI 

CGIGACAGIACGICACAGCCSCCAIIIIGTIIIACAAAAIAGCCSACTIC 
CIICCTCIIITTIAAAAAAASSCGCCAAAAAACCSTCSSCSGSSSSSCCS 
CSCGCTGCSCGCGCSGCCCCCGGGGSAGGCACAGCCICCCCCCCCCGCGC 
GCAIGCGCGCGGGICCCCCCCCCTCCGGGGGGCICCGCCCCCCGGCCCCC 

ccc(SEQ ID NO: 1014) 

Annotations: 

PutativeDomain Baserange 

TATABox 86-90 

InitiationElement 104-119 

TranscriptionalStartSite 114 

5'UTRConservedDomain 174-244 

ORF2 354-716 

ORF2/2 354- 712g2372- 2873 
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ORF2/3 354- 712;2565- 3075 

ORF21J3 354-400;2565-3075 

TAIP 373- 690 

ORFi 590-2899 

ORF1/1 590- 712;2372- 2899 

ORF1/2 590- 712;2565- 2873 

Threeopen-readingframeregion 2551-2870 

Poly(A)-Signal 3071- 3076 

GC-richregion 3733- 3853 

TableF6.ExemplaryAnellovirusaminoacidsequences(Alphatorquevirus) 

Ring2O(AlphatorquevirusClade4) 

ORF2 MWTPPRNDQQYLNWQWYTSVLSSHSAMCGCSDAJAHLNHLANLLRAPQN 

PPPPDNPRPLPVRALPAPPAAHEAAGDRAPWPMGGGGDAGGAGAGGDADH 

GGAAGGPADADLLDAVAAAET(SEQIDNO:1015) 

ORF2/2 MWTPPRNDQQYLNWQWYTSVLSSHSAMCGCSDAJAHLNHLANLLRAPQN 

PPPPDNPRPLPVRALPAPPAAHEAAGDRAPWPMGGGGDAGGAGAGGDADH 

GGAAGGPADADLLDAVAAAETLLEJPARNPTPRAJESLEAYKSLTRDTTHRN 

LPSMPGTSDVASLARKLFKECNNNQLLLNFFQQAARDPEGTQKCJSPTKKRS 

KKKARFSPQSSSSEESPRGRTRNRSKAGRKAQRKRRRPSPSSSNSSCSSSESW 

ORF2/3 MWTPPRNDQQYLNWQWYTSVLSSHSAMCGCSDAJAHLNHLANLLRAPQN 

PPPPDNPRPLPVRALPAPPAAHEAAGDRAPWPMGGGGDAGGAGAGGDADH 

GGAAGGPADADLLDAVAAAETPQETQKGHRSVSVRPRKGAKRKLAFPPSQ 

APPKSPPVGGLGTGAKRVAKLRGRDGDPLPAAQTAAAAAASLGSQTQTPV 

QPSPKNPTKSRYQPYLVTKGGGSSILLSGCTJNMFPDPKPYCPSSNDWKEEY 

EACKYWDRPPRHNLRDPPFYPWAPKNNPCNVSFKLGFK(SEQIDNO:1017) 

ORF2t/3 MWTPPRNDQQYLNWQWPQETQKGHRSVSVRPRKGAKRKLAFPPSQAPPKS 

PPVGGLGTGAKRVAKLRGRDGDPLPAAQTAAAAAASLGSQTQTPVQPSPK 

NPTKSRYQPYLVTKGGGSSILLSGCTJNMFPDPKPYCPSSNDWKEEYEACKY 

WDRPPRHNLRDPPFYPWAPKNNPCNVSFKLGFK(SEQIDNO:1018) 
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TAIP MINNTLTGNGTLLYLAPTLLCAGVPTLSLILIILLICFVPRKJRPRLJJQDPYPCE 

HCLLPRLPTRQPVJEHHGLWVVEETPEALAQVETPTMEAPLEDPQTQTC 

(SEQIDNO:1019) 

ORF1 MAYGWWRRRRRRWRRWRRRPWRRRWRTRRRRPARRRGRRRNVRRRRR 

GRWRRRYRRWKRKGRRRRKAKJJJRQWQPNYRRRCNJVGYLPJLJCGGNTV 

SRNYATHSDDTNYPGPFGGGMTTDKFSLRJLYDEYKRFMNYWTASNEDLD 

LCRYLGCTFYFFRHPEVDFJJKJNTMPPFLDTTJTAPSJHPGLMALDKRARWJP 

SLKNRPGKKHYJKJRVGAPKMFTDKWYPQTDLCDMTLLTJYATAADMQYP 

FGSPLTDTVVVNSQVLQSMYDETJSJLPDEKTKRNSLLTSJRSYJPFYNTTQTJ 

AQLKPFVDAGGHTTGSTTTTWGQLLNTTKFTTTTTTTYTYPGTTNTAVTFJT 

ANDTWYRGTAYKDNJKDVPQKAAQLYFQTTQKLLGNTFHGSDETLEYHAG 

LYSSTWLSPGRSYFETPGAYTDJKYNPFTDRGEGNMLWJDWLSKKNMKYDK 

VQSKCLVADLPLWAAAYGYVEFCSKSTGDTNJHMNARLLJRSPFTDPQLJVH 

TDPTKGFVPYSLNFGNGKMPGGSSNVPJRMRAKWYPTLSHQQEVLEALAQS 

GPFAYHSDJKKVSLGJKYRFKWJWGGNPVRQQVVRNPCKEPHSSGNRVPRSI 

QJVDPRYNSPELTJHAWDFRRGFFGPKAJQRMQQQPTATEFFSAGRKRPRRD 

TEVYQSDQEKEQKESSLFPPVKLLRRVPPWEDSEQEQSGSQSSEEETATLSQ 

QLKQQLQQQRVLGVKLRLLFNQVQKJQQNQDJNPTLLPRGGDLVSFFQAVP 

(SEQIDNO:1020) 

KEPHSSGNRVPRSJQJVDPRYNSPELTJHAWDFRRGFFGPKAJQRMQQQPTAT 

EFFSAGRKRPRRDTEVYQSDQEKEQKESSLFPPVKLLRRVPPWEDSEQEQSG 

SQSSEEETATLSQQLKQQLQQQRVLGVKLRLLFNQVQKJQQNQDJNPTLLPR 

GGDLVSFFQAVP(SEQIDNO:1021) 

ORF1/2 MAYGWWRRRRRRWRRWRRRPWRRRWRTRRRRPARRRGRRRNAARDPEG 

TQKCJSPTKKRSKKKARFSPQSSSSEESPRGRTRNRSKAGRKAQRKRRRPSPS 

SSNSSCSSSESWESNSDSCSTKSKKSNKJKJSTLPCYQGGGJ(SEQIDNO.  

1022) 
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Insomeembodimentsananellovectorcomprisesanucleicacidcomprisingasequencelistedin 

PCTApplicationNo.PCT/US2O181037379,incorporatedhereinbyreferenceinitsentirety.Insome 

embodimentsananellovectorcomprisesapolypeptidecomprisingasequencelistedinPCTApplication 

No.PCT/US2O18/037379,incorporatedhereinbyreferenceinitsentirety.Insomeembodimentsan 

5 anellovectorcomprisesanucleicacidcomprisingasequencelistedinPCTApplicationNo.  

PCT/US19/65995,incorporatedhereinbyreferenceinitsentirety.Insomeembodimentsananellovector 

comprisesapolypeptidecomprisingasequencelistedinPCTApplicationNo.PCT/US19/65995, 

incorporatedhereinbyreferenceinitsentirety.  

10 ORFIMolecules 

InsomeembodimentstheanellovectorcomprisesanORFimoleculeand/oranucleicacid 

encodinganORFimolecule.GenerallyanORFimoleculecomprisesapolypeptidehavingthe 

structuralfeaturesand/oractivityofanAnellovirusORFiprotein(e.g.,anAnellovirusORFiproteinas 

describedherein).InsomeembodimentstheORFimoleculecomprisesatruncationrelativetoan 

15 AnellovirusORFiprotein(e.g.,anAnellovirusORFiproteinasdescribedherein).AnORFimolecule 

maybecapableofbindingtootherORFimoleculese.g.,toformaproteinaceousexterior(e.g.,as 

describedherein),e.g.,acapsid.Insomeembodimentstheproteinaceousexteriormayencloseanucleic 

acidmolecule(e.g., ageneticelementasdescribedherein).Insomeembodiments, apluralityofORFi 

moleculesmayformamultimer, e.g.,toformaproteinaceousexterior.Insomeembodimentsthe 

20 multimermaybeahomomultimer.Inotherembodimentsthemultimermaybeaheteromultimer.  

AnORFimoleculemayinsomeembodimentscompriseoneormoreof:afirstregion 

65%,70%,75%,80%,85%,90%,95%,or100%basicresidues'e.g.,between60%-90%,60%-80%, 

70%-90%,or70-80%basicresidues),andasecondregioncomprisingjelly-rolldomain, e.g.,atleastsix 

25 betastrands(e.g.,4,5,6,7,8,9,10,11,or12betastands).  

Arginine-richregion 

Anargininerichregionhasatleast70%(e.g.,atleastabout70,80,90,95,96,97,98,99,or 

100%)sequenceidentitytoanarginine-richregionsequencedescribedhereinorasequenceofatleast 

30 about40aminoacidscomprisingatleast60%,70%,or80%basicresidues(e.g.,argininelysineora 

combinationthereof).  
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S 

JellyRolldomain 

Ajelly-rolldomainorregioncomprises(eagaconsistsoflapolypeptide(eag.,adomainorregion 

comprisedinalargerpolypeptide)comprisingoneormore(eag., 1, 2,or3)ofthefollowing 

characteristicsSS 

5 (i)atleast30%(e.g~,atleast30%,35%,40%,45%,50%,55%,60%,65%,70%,75%, 

80%,90%,ormore)oftheaminoacidsofthejelly-rolldomainarepartofoneormoreJ3-sheets' 

(ii)thesecondarystructureofthejelly-rolldomaincomprisesatleastfour(e.g., atleast4 

5,6,7,8,9,10,11or12)n-strandsand/or 

(iii)thetertiarystructureofthejelly-rolldomaincomprisesatleasttwo(e.g.,atleast2,3, 

10 or4)n-sheets'and/or 

(iv)thejelly-rolldomaincomprisesaratioofJ3-sheetstou-helicesofatleast2:1, 3:1, 4:1 

5:1,6:1,7:1,8:1,9:1,or10:1.  

Incertainembodimentsajelly-rolldomaincomprisestwoJ3-sheets.  

Incertainembodimentsoneormore(e.g.,1, 2,3,4,5,6,7,8,9,or10)ofthen-sheetscomprises 

15 abouteight(e.g.,4,5,6,7,8,9,10,11,or12)n-strands.Incertainembodimentsoneormore(e.g.,1,2, 

3,4,5,6,7,8,9,or10)oftheJ3-sheetscompriseseightJ3-strands.Incertainembodimentsoneormore 

(e.g.,1,2,3,4,5,6,7,8,9,or10)oftheJ3-sheetscomprisessevenJ3-strands.Incertainembodiments, 

oneormore(e.g.,1,2,3,4,5,6,7,8,9,or10)oftheJ3-sheetscomprisessixJ3-strands.Incertain 

embodimentsoneormore(e.g.,1,2,3,4,5,6,7,8,9,or10)oftheJ3-sheetscomprisesfiveJ3-strands.In 

20 certainembodimentsoneormore(e.g.,1,2,3,4,5,6,7,8,9,or10)ofthen-sheetscomprisesfourJ3

strands.  

asecondJ3-sheet.Incertainembodimentsthefirstn-sheetcomprisesaboutfour(e.g.,3,4,5,or6)J3

strands.IncertainembodimentsthesecondJ3-sheetcomprisesaboutfour(e.g.,3,4,5,or6)J3-strands.  

25 Inembodimentsthefirstandsecondn-sheetcompriseintotalabouteight(e.g.,6,7,8,9,10,11or12) 

f3-strands.  

Incertainembodimentsajelly-rolldomainisacomponentofacapsidprotein(e.g.,anORFi 

moleculeasdescribedherein).Incertainembodimentsajelly-rolldomainhasself-assemblyactivity.In 

someembodimentsapolypeptidecomprisingajelly-rolldomainbindstoanothercopyofthepolypeptide 
U 

, jelly-rolldomainofafirstpolypeptidebinds 30 comprisingthejelly-rolldomain.Insomeembodimentsa 

toajelly-rolldomainofasecondcopyofthepolypeptide.  
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N22Domain 

AnORFimoleculemayalsoincludeathirdregioncomprisingthestuctureoractivityofan 

AnellovirusN22domain(e.g.,asdescribedherein, eage, anN22domainfromanAnellovirusORFi 

proteinasdescribedherein),and/orafourthregioncomprisingthestructureoractivityofanAnellovirus 

5 C-terminaldomain(CTD)(egg.,asdescribedhereine.g~,aCTDfromanAnellovirusORFiproteinas 

describedherein).InsomeembodimentstheORFimoleculecomprisesinN-terminaltoC-terminal 

orderthefirstsecondthirdandfourthregionsa 

HypervariableRegion(HVR) 

10 TheORFimoleculemayinsomeembodimentsfurthercompriseahypervariableregion(HVR), 
U 

e.g.,an1-IVI{IromanAnellovirusUt'tP1protein, eageasdescribedherein.Insomeembodimentsthe 

HVRispositionedbetweenthesecondregionandthethirdregion.InsomeembodimentstheIJVR 

comprisescomprisesatleastabout55(e.g.,atleastabout45,50,51,52,53,54,55,56,57,58,59,60,or 

65)aminoacids(e.g.,about45-160,50-160,55-160,60-160,45-150,50-150,55-150,60-150,45-140, 

15 50-140,55-140,or60-140 U 

aminoacids).  

ExemplaryORFISequences 

ExemplaryAnellovirusORFiaminoacidsequencesandthesequencesofexemplaryORFi 

domainsareprovidedinthetablesbelow.Insomeembodimentsapolypeptide(e.g.,anORFi 

20 molecule)describedhereincomprisesanaminoacidsequencehavingatleastabout70%,75%,80%, 

85%,90%,95%,96%,97%,98%,99%,or100%sequenceidentitytooneormoreAnellovirusORFi 

hereincomprisesanORFimoleculecomprisinganaminoacidsequencehavingatleastabout70%,75%, 

80%,85%,90%,95%,96%,97%,98%,99%or100%sequenceidentitytooneormoreAnellovirus 

25 ORFisubsequencese.g.,asdescribedinanyofTablesN-Z.Insomeembodimentsananellovector 

describedhereincomprisesanucleicacidmolecule(e.g., ageneticelement)encodinganORFimolecule 

comprisinganaminoacidsequencehavingatleastabout70%,75%,80%,85%,90%,95%,96%,97%, 

98%,99%,or100%sequenceidentitytooneormoreAnellovirusORFisubsequencese.g.,asdescribed 

inanyofTablesN-Z.  

30 InsomeembodimentstheoneormoreAnellovirusORFisubsequencescomprisesoneormore 

ofanarginine(Arg)-richdomain, ajelly-rolldomainahypervariableregion(JIVR),anN22domainora 

C-terminaldomain(CTD)(eag.,aslistedinanyofTablesN-Z),orsequenceshavingatleastabout70%, 

75%,80%,85%,90%,95%,96%,97%,98%,99%or100%sequenceidentitythereto.Insome 

embodimentstheORFimoleculecomprisesapluralityofsubsequencesfromdifferentAnelloviruses 
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(eag.,anycombinationofORFisubsequencesselectedfromtheAlphatorquevirusClade1-7 

subsequenceslistedinTablesN-Z).InembodimentstheORFimoleculecomprisesoneormoreofan 

Arg-richdomain, ajelly-rolldomainanN22domainandaCTDfromoneAnellovirusandanHVR 

fromanother.InembodimentstheORFimoleculecomprisesoneormoreofajelly-rolldomainan 

5 HVRanN22domainandaCTDfromoneAnellovirusandanArg-richdomainfromanother.In 

embodimentstheORFimoleculecomprisesoneormoreofanArg-richdomainanHVRanN22 

domainandaCTDfromoneAnellovirusandajelly-rolldomainfromanother.Inembodimentsthe 

ORFimoleculecomprisesoneormoreofanArg-richdomainajelly-rolldomainanIJVRandaCTD 

fromoneAnellovirusandanN22domainfromanother.InembodimentstheORFimoleculecomprises 

10 oneormoreofanMg-richdomain, ajelly-rolldomainanHVRandanN22domainfromone 

AnellovirusandaCTDfromanother.  

AdditionalexemplaryAnellovirusesforwhichtheORFimoleculesorsplicevariantsor 

functionalfragmentsthereofcanbeutilizedinthecompositionsandmethodsdescribedherein(e.g.,to 

formtheproteinaceousexteriorofananellovectore.g.,byenclosingageneticelement)aredescribedfor 

15 exampleinPCTApplicationNos.PCT/US2O18/037379andPCT1US19165995(incorporatedhereinby 

referenceintheirentirety).  

TableN.ExemplaryAnellovirusORFiaminoacidsubsequence(AlphatorquevirusClade3) 

Name Ring1 

Genus/Clade AlphatorquevirusClade3 

AccessionNumber AJ620231.1 

FullSequence:743AA 

1 10 20 30 40 50 

MAWGWWKRRRRWWFRKRWIRGRLRRRWBRSARRRBRRRRVRRRRRWRRGR 

RKTRIYRRRRRFRRRGRKAKLIIKLWQBAVIKRCRIKGYIBLIISGNSIF 

ATNFISHINDRIMKGBFSGGHSIMRFSLYILFEEHLRHMNFWIRSNDNLE 

LTRYLSASVKIYRHBDQDFIVIYNRRTBLSGNIYIABSLHBSNAILAKHK 

ILVBSLQTRBKSRKAIRLRIABBILFTDKWYFQKDIADLILENIMAVEAD 

LRFBFCSBQIDNICISFQVLSSVYNNYLSINTFNNDNSDSKLKEFLNKAF 

BTTGIKGTSLNALNTFRIEGCISHBQLKKBNBQINKBLESQYFABLDALW 

GDBIYYNDLNENKSLNDIIEKILIKNMIIYHAKLREFBNSYQGNKAFCHL 
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IGIYSBBYLNQSRISBEIFGLYIEIIYNBYIDKGISNKVWMDBLTKENNI 

YKESQSKCLLIDMBLWILLFGYIDWCKKDINNWDLBLNYRLVLIOBYIEB 

KLYNEKVKDYGYIBYSYKFGAGQMBDGSNYIBFQFRAKWYBIVLHQQQVM 

EDISRSGBFABKVEKBSIQLVMKYCFNFNWGGNBIIEQIVKDBSFQBIYE 

IBGIGNIBRRIQVIDBRVLGBHYSFRSWDMRRHIFSRASIKRVSEQQEIS 

DLVFSSBKKBRVDIBKQEIQEESSHSLQRESRBWEIEEESEIEALSQESQ 

EVBFQQQLQQQYQEQLKLRQGIKVLFEQLIRIQQGVHVNBCLR 

(SEQ ID NO: 185) 

Annotations: 

PutativeDomain AArange 

Arg-RichRegion 1-68 

Jelly-rolldomain 69-280 

HypervariableRegion 281-413 

N22 414-579 

U Domain 580-743 

Table0.ExemplaryAneiovirusORFiaminoacidsubsequence(AlphatorquevirusClade3) 
*1 

RingiORFi(A1phaI~orquevzrusClade3) 

Mg-Rich MAWGWWKRRRRWWFRKRWTRGRLRRRWPRSARRRPRRRRVRRRR 

Region RWRRGRRKTRTYRRRRRFRRRGRK(SEQIDNO:186) 

Domain GHSTMRFSLYJLFEEHLRHMNFWTRSNDNLELTRYLGASVKJYRHPDQ 

DFJVJYNRRTPLGGNJYTAPSLHPGNAJLAKHKJLVPSLQTRPKGRKAJRL 

RJAPPTLFTDKWYFQKDJADLTLFNJMAVEADLRFPFCSPQTDNTCISFQ 

VLSSVYNNYLSJ(SEQIDNO:187) 

Hypervariable NTFNNDNSDSKLKEFLNKAFPTTGTKGTSLNALNTFRTEGCISHPQLKK 

domain PNPQJNKPLESQYFAPLDALWGDPJYYNDLNENKSLNDlIEKJLJKNMJT 

YHAKLREFPNSYQGNKAFCHLTGJYSPPYLNQGR(SEQIDNO:188) 

N22 ISPEIFGLYTEIIYNPYTDKGTGNKVWMDPLTKENNIYKEGQSKCLLTD 

MPLWTLLFGYTDWCKKDTNNWDLPLNYRLVLICPYTFPKLYNEKVKD 
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YGYJPYSYKFGAGQMPDGSNYJPFQFRAKWYPTVLHQQQVMEDJSRSG 

PFAPKVEKPSTQLVMKYCFNFN(SEQIDNO:189) 

C-terminal WGGNPJJEQJVKDPSFQPTYEJPGTGNJPRRJQVJDPRVLGPHYSFRSWD 

domain MRRHTFSRASJKRVSEQQETSDLVFSGPKKPRVDJPKQETQEESSHSLQR 

ESRPWETEEESETEALSQESQEVPFQQQLQQQYQEQLKLRQGJKVLFEQ 

LJRTQQGVHVNPCLR(SEQIDNO:190) 

TableP.ExemplaryAneiovirusORFiaminoacidsubsequence(Betatorquevirus) 

Name Ring2 

Genus/Clade Betatorquevirus 

AccessionNumber JX134045.1 

ProteinAccessionNumber AGG91484.1 

FullSequence:666AA 

1 10 20 30 40 50 

MBYYYRRRRYNYRRBRWYSRGWIRRBFRRRFRRKRRVRBTYITIBLKQWQ 

BBYKRICYIKSQDCLIYYSNLRLSMNSIMYEKSIVBVHWBSSSSFSVSML 

ILDALYDIHKLCRNWWISINQDLBLVRYKGCKIIFYQSTFIDYIVRIHIE 

LBANSNKLTYBNIHBLMMMMSKYKHIIBSRQTRRKKKBYIKIFVKBBBQF 

NRNMSVDQGQSWBFKILGIQSFYFYFYIGANLBGDIIQIBVADLLBLINB 

RINRBSQSLNEAKIIDHIIFTEYKNKFINYWSNBFNKHIQEHLDMILYSL 

KSBEAIKNEWIIENMKWNQLNNAGIMALIBFNEBIFIQIQYNBDRDIGED 

IQLYLLSNAISIGWDBBSIBELILEGFBLWLIYWSFADFQKNLKKVINID 

INYMLVAKTKFIQKBGIFYLVILNDTFVESNSBYEKQBLBEDNIKWYBQV 

QYQLEAQNKLLQIGBFIBNIQGQLSDNISMFYKFYFKWGGSBBKAINVEN 

BAHQIQYBIBRNEHEIISLQSBSEABESILYSFDYRHSNYIIIALSRISQ 

DWALKDIVSKIIEBDRQQLLKQALECLQISEETQEKKEKEVQQLISNLRQ 

QQQLYRERIISLLKDQ (SEQ ID NO: 215) 
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Annotations: 

PutativeDomain AArange 

Arg-RichRegion 1-38 

Jelly-rolldomain 39-246 

HypervariableRegion 247- 3p14 

N22 375-537 

U Domain 538-666 

TableQ.ExemplaryAneiovirusORFiaminoacidsubsequence(Betatorquevirus) 

Ring2ORFi(Betatorquevirns) 

Mg-Rich MPYYYRRRRYNYRRPRWYGRGWJRRPFRRRFRRKRRVR(SEQIDNO: 

Region 216) 

Jelly-roll PTYTTJPLKQWQPPYKRTCYJKGQDCLJYYSNLRLGMNSTMYEKSJVPV 

Domain HWPGGGSFSVSMLTLDALYDJHKLCRNWWTSTNQDLPLVRYKGCKIT 

FYQSTFTDYJVRJHTELPANSNKLTYPNTHPLMMMMSKYKHJJPSRQTR 

RKKKPYTKJFVKPPPQFENKWYFATDLYKJPLLQJHCTACNLQNPFVKP 

DKLSNNVTLWSLNT(SEQIDNO:217) 

Hypervariable ISJQNRNMSVDQGQSWPFKJLGTQSFYFYFYTGANLPGDTTQJPVADLL 

domain PLTNPRJNRPGQSLNEAKJTDHJTFTEYKNKFTNYWGNPFNKHJQEHLD 

MJLYSLKSPEAJKNEWTTENMKWNQLNNAG(SEQIDNO:218) 

EGFPLWLJYWGFADFQKNLKKVTNJDTNYMLVAKTKFTQKPGTFYLVJ 

LNDTFVEGNSPYEKQPLPEDNJKWYPQVQYQLEAQNKLLQTGPFTPNJ 

QGQLSDNJSMFYKFYFK(SEQIDNO:219) 

C-terminal WGGSPPKAJNVENPAHQJQYPJPRNEHETTSLQSPGEAPESILYSFDYRH 

domain GNYTTTALSRISQDWALKDTVSKJTEPDRQQLLKQALECLQJSEETQEK 

KEKEVQQLJSNLRQQQQLYRERIISLLKDQ(SEQIDNO:220) 

5 

TableDl.ExemplaryAnellovirusORFiaminoacidsubsequence(Gammatorquevirus) 

Name Ring3.1 
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N22 TMALTPFNEPJFTQJQYNPDRDTGEDTQLYLLSNATGTGWDPPGJPELJL
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Genus/Clade Gammatorquevirus 

AccessionNumber 

ProteinAccessionNumber 

FullSequence:677AA 

1 10 20 30 40 50 

MBFWWRRRNKRWWGRRFRYRRYNKYKIRRRRRIBRRRNRRFIKIRRRRKR 
KKVRRKLKKIIIKQWQBDSVKKCKIKGYSILVMGAQGKQYNCYTNQASDY 

VQBKABQGGGFSCEVFNLKWLYQEYTAHRNIWTKINEYTDLCRYTGAQII 

LYRHBDVDFIVSWDNQBBFLLNKYIYBELQBQNLLLARRKRIILSQKSNB 

KGKLRIKLRIBBBKQMIIKWFFQRDFCDVNLFKLCASAASFRYBGISHGA 

QSTIFSAYALNIDFYQCSDWCQINIETGYLNIKIQQMBLWFHYREGGKEK 

WYKYINKEHRBYINTYLKSISYNDGLFSBKAMFAFEVKAGGEGTTEBBQG 

AQLIANLBLIALRYNBHEDTGHSNEIYLISIFKSIYDKBKVIDALYFNNV 

BLWMSFYSYWDFILQEIKNKGVFDQHMFVVKCBALRBISQVIKQVYYBLV 

DMDFCSGRLBFDEYLSKDIKSHWYBTAERQIVTINNFVTAGBYMBKFEBT 

DKDSIWQLNYHYKFFFKWGGBQVIDBTVEDBCSRNKYBVBDIMQQIIQIK 

NBEKLHBATLFHDWDLRRGFIIQAAIKRMSENLQIDSSFESDGTESBKKK 

KRCIKEIBTQNQKQEEIQECLLSLCEEBICQEEIEDLQLFIQQQQQQQYK 

LRKNLFKLLIHLKKGQRISQLQISLLE (SEQ ID NO: 919) 

Annotations: 

PutativeDomain AArange 

Arg-RichRegion 1-59 

Jelly-rolldomain 60-260 

HypervariableRegion 261-356 

U 518-677 

C-terminalDomain 

TableD2.ExemplaryAnellovirusORFiaminoacidsubsequence(Gammatorquevirus) 

Ring3. 1(Gammatorquevirns) 

Mg-Rich MPFWWRRRNKRWWGRRFRYRRYNKYKTRRRRRJPRRRNRRFTKTRR 

Region RRKRKKVRRKLKK(SEQIDNO:920) 

Jelly-roll JTJKQWQPDSVKKCKJKGYSTLVMGAQGKQYNCYTNQASDYVQPKAP 

Domain QGGGFGCEVFNLKWLYQEYTAHRNTWTKTNEYTDLCRYTGAQIJLYR 

HPDVDFJVSWDNQPPFLLNKYTYPELQPQNLLLARRKRIILSQKSNPKG 
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KLRJKLRJPPPKQMJTKWFFQRDFCDVNLFKLCASAASFRYPGJSHGAQS 

TJFSAYAL(SEQIDNO:921) 

Hypervariable NTDFYQCSDWCQTNTETGYLNJKTQQMPLWFHYREGGKEKWYKYTN 

domain KEHRPYTNTYLKSISYNDGLFSPKAMFAFEVKAGGEGTTEPPQGAQLJA 

N(SEQIDNO:922) 

N22 LPLJALRYNPHEDTGHGNEJYLTSTFKGTYDKPKVTDALYFNNVPLWM 

GFYGYWDFJLQETKNKGVFDQHMFVVKCPALRPJSQVTKQVYYPLVD 

MDFCSGRLPFDEYLSKDJKSHWYPTAERQTVTJNNFVTAGPYMPKFEPT 

DKDSTWQLNYHYKFFFK(SEQIDNO:923) 

C-terminal WGGPQVTDPTVEDPCSRNKYPVPDTMQQTJQJKNPEKLHPATLFHDWD 

domain LRRGFJTQAAJKRMSENLQJDSSFESDGTESPKKKKRCTKEJPTQNQKQE 

EJQECLLSLCEEPTCQEETEDLQLFJQQQQQQQYKLRKNLFKLLTHLKK 

GQRJSQLQTGLLE(SEQIDNO:924) 

TableR.ExemplaryAnellovirusORFiaminoacidsubsequence(Gammatorquevirus) 

Name Ring4 

Genus/Clade Gammatorquevirus 

AccessionNumber 

ProteinAccessionNumber 

1 10 20 30 40 50 

MBFWWRRRRKFWINNRFNYTKRRRYRKRWBRRRRRRRBYRRBVRRRRRKL 

RKVKRKKKSLIVRQWQBDSIRICKIIGQSAIVVGAEGKQMYCYTVNKLIN 

VBBKIBYSGSFSVDQYILKYLYEEYRFAQNIWTQSNVLKDLCRYINVKLI 

FYRDNKIDFVLSYDRNBBFQLIKFIYBGAHBQQIMLQKHHKFILSQMIKB 

NGRLIKKLKIKBBKQMLSKWFFSKQFCKYBLLSLKASALDLRHSYLGCCN 

ENBQVFFYYLNHGYYIIINWGAQSSTAYRBNSKVIDITYYRYKNDRKNIN 

IKSHEYEKSISYENGYFQSSFLQIQCIYISERGEACIAEKBLGIAIYNBV 

KDNGDGNMIYLVSTLANIWDQBBKDSAILIQGVBIWLGLFGYLDYCRQIK 

ADKIWLDSHVLVIQSBAIFTYBNBGAGKWYCBLSQSFINGNSBFNQBBIL 

LQKAKWFBQIQYQQEIINSFVESSBFVBKYANQIESNWELKYKYVFIFKW 

SSBQFHEBEIADBSKQEQYDVBDIFYQIIQIEDBESQDBRSLIHDWDYRR 

SFIKERSLKRMSIYFSIHIDQQAISEEDIBKKKKRIGBQLIVBQQKEEET 

LSCLLSLCKKDIFQEIEIQEDLQQLIKQQQEQQLLLKRNILQLIHKLKEN 

QQMLQLHTGMLB (SEQ ID NO: 925) 
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FullSequence:662AA
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Annotations: 

PutativeDomain AArange 

Arg-RichRegion 1-58 

Jelly-rolldomain 59-260 

HypervariableRegion 261-339 

N22 340- 499 

U Domain 500- 662 

TableS.ExemplaryAneiovirusORFiaminoacidsubsequence(Gammatorquevirus) 
*1 Ring4(Gammatorquevzrus) 

Mg-Rich MPFWWRRRRKFWTNNRFNYTKRRRYRKRWPRRRRRRRPYRRPVRRR 

Region RRKLRKVKRKKK(SEQIDNO:926) 

Jelly-roll SLJVRQWQPDSJRTCKJJGQSAJVVGAEGKQMYCYTVNKLJNVPPKTPY 

Domain GGGFGVDQYTLKYLYEEYRFAQNTWTQSNVLKDLCRYJNVKLJFYRDN 

KTDFVLSYDRNPPFQLTKFTYPGAHPQQJMLQKHHKFJLSQMTKPNGR 

LTKKLKJKPPKQMLSKWFFSKQFCKYPLLSLKASALDLRHSYLGCCNE 

NPQVFFYYL(SEQIDNO:927) 

Hypervariable NHGYYTJTNWGAQSSTAYRPNSKVTDTTYYRYKNDRKNJNJKSHEYEK 

domain SJSYENGYFQSSFLQTQCJYTSERGEACJAE(SEQIDNO:928) 

LFGYLDYCRQIKADKTWLDSHVLVJQSPAJFTYPNPGAGKWYCPLSQSF 

JNGNGPFNQPPTLLQKAKWFPQJQYQQEJJNSFVESGPFVPKYANQTESN 

WELKYKYVFTFK(SEQIDNO:929) 

C-terminal WGGPQFHEPEJADPSKQEQYDVPDTFYQTJQJEDPEGQDPRSLJHDWDY 

domain RRGFJKERSLKRMSTYFSTHTDQQATSEEDJPKKKKRJGPQLTVPQQKE 

EETLSCLLSLCKKDTFQETETQEDLQQLJKQQQEQQLLLKRNJLQLJHKL 

KENQQMLQLHTGMLP(SEQIDNO:930) 
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TableD5.ExemplaryAnellovirusORFiaminoacidsubsequence(Alphatorquevirus)Clade1 

Name Ring5.2 

Genus/Clade AlphatorquevirusClade1 

AccessionNumber 

ProteinAccessionNumber 

FullSequence:728AA 

1 10 20 30 40 50 

IAWWWSRWRRRWRRRRBVPTRLRRRRARRAFBRRRRRRFVSRRWRRBYRR 

RRRRGRRRRRRRRRHKBILILRQWQBDCIRHCKIIGWMBLIICGKGSIQF 

NYIThADDIIBRGASYGSNFTNMIFSLEAIYEQFLYHRNRWSASNHDLEL 

CRYKSIILKLYRHBEVDYIVTYSRISBFEISHMIYLSTHBMLMLLNKHHI 

vvBSLKIKBRGRKAIKVRIRBBKLMNNKWYFTRDFCNIGLFQLWAIGLEL 

RNBWLRMSTLSBCIGFNVLKNSIYINLSNLBQYKNERLNIINNILHBQEI 

IGTNNKKWQYIYIKLMABIYYSANRASIYDWENYSKETNYNNIYVKFIQK 

RQEKLIKIRKEWQMLYBQQBTALBDSYDLLQEYGLYSBYYLNBTRINLDW 

MTBYIHVRYNBLVDKGFGNRIYIQWCSEADVSYNRIKSKCLLQDMBLFFM 

CYGYIDWAIKNIGVSSLVKDARICIRCBYIEBQLVSSTEDISFVBISElF 

MRGDMBVLABYIBLSWFCKWYBNIAHQKEVLESIISCSBFMBRDQDMNGW 

DITISYKMDFLWSSSBLBSQBIDDBCQQSIHBIBDBDKHBRLLQVSNBKL 

LGBRIVFHKWDIRRGQFSKRSIKRVSEYSSDDESLABGLBSKRNKLDSAF 

RGENREQKECYSLLKALEEEEIBEEEEBABQEKAQKEELLHQLQLQRRHQ 

RVLRRSLKLVFIDILRLRQSVHWNBELT (SEQ ID NO: 931) 

Annotations: 

Arg-RichRegion 1-66 

Jelly-rolldomain 67-277 

HypervariableRegion 278- 395 

N22 396-561 

U 562-728 

C-terminalDomain 

TableD6.ExemplaryAnellovirusORFiaminoacidsubsequence(Alphatorquevirus)Clade1 

Ring5.2(Alphatorquevirus)Clade1 

Mg-Rich TAWWWGRWRRRWRRRRPYTTRLRRRRARRAFPRRRRRRFVSRRWRR 

Region PYRRRRRRGRRRRRRRRRHK(SEQIDNO:932) 
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PutativeDomain 14range
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Jelly-roll PTLJLRQWQPDCJRHCKITGWMPLJJCGKGSTQFNYJTHADDJTPRGASY 

Domain GGNFTNMTFSLEAJYEQFLYHRNRWSASNHDLELCRYKGTTLKLYRHP 

EVDYJVTYSRTGPFEJSHMTYLSTHPMLMLLNKHHJVVPSLKTKPRGRK 

AJKVRJRPPKLMNNKWYFTRDFCNJGLFQLWATGLELRNPWLRMSTLS 

PCJGFNVLKNSJYTNL(SEQIDNO:933) 

Hypervariable SNLPQYKNERLNIINNJLHPQEJTGTNNKKWQYTYTKLMAPJYYSANRA 

domain STYDWENYSKETNYNNTYVKFTQKRQEKLTKJRKEWQMLYPQQPTAL 

PDSYDLLQEYGLYSPYYLNPTR(SEQIDNO:934) 

N22 JNLDWMTPYTHVRYNPLVDKGFGNRJYJQWCSEADVSYNRTKSKCLL 

QDMPLFFMCYGYJDWAJKNTGVSSLVKDARJCJRCPYTEPQLVGSTEDJ 

GFVPJSETFMRGDMPVLAPYJPLSWFCKWYPNJAHQKEVLES115CSPFM 

PRDQDMNGWDJTJGYKMDFL(SEQIDNO:935) 

C-terminal WGGSPLPSQPJDDPCQQGTHPJPDPDKHPRLLQVSNPKLLGPRTVFHKW 

domain DJRRGQFSKRSJKRVSEYSSDDESLAPGLPSKRNKLDSAFRGENREQKE 

CYSLLKALEEEETPEEEEPAPQEKAQKEELLHQLQLQRRHQRVLRRGL 

KLVFTDJLRLRQGVHWNPELT(SEQIDNO:936) 

Insomeembodimentsthefirstregioncanbindtoanucleicacidmolecule(e.g., DNA).Insome 

embodimentsthebasicresiduesareselectedfromargininehistidineorlysineoracombinationthereof 

100%arginineresidues(e.g.,between60%-90%,60%-80%,70%-90%or70-80% U 

arginineresidues).In 

someembodimentsthefirstregioncomprisesabout30-120aminoacids(e.g.,about40-120,40-100,40

90,40-80,40-70,50-100,50-90,50-80,50-70,60-100,60-90,or60-80aminoacids). Income 

embodimentsthefirstregioncomprisesthestructureoractivityofaviralORFiarginine-richregion 

10 (e.g.,anarginine-richregionfromanAnellovirusORFiprotein, e.g., asdescribedherein).Insome 

embodimentsthefirstregioncomprisesanuclearlocalizationsigal.  

Insomeembodimentsthesecondregioncomprisesajelly-rolldomain, e.g.,thestructureor 

activityofaviralORFijelly-rolldomain(e.g., ajelly-rolldomainfromanAnellovirusORFiprotein 

e.g.,asdescribedherein).Insomeembodimentsthesecondregioniscapableofbindingtothesecond 

15 regionofanotherORFimoleculee.g., toformaproteinaceousexterior(e.g., capsid)oraportionthereof 
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5 Insomeembodimentsthefirstregioncomprisesatleast60%,65%,70%,75%,80%,85%,90%,95%,or
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Insomeembodimentsthefourthregionisexposedonthesurfaceofa U 

proteinaceousexterior 

(eag.,aproteinaceousexteriorcomprisingamultimerofORFimoleculeseagaasdescribedherein).  

Insomeembodimentsthefirstregionsecondregionthirdregionfourthregionand/orHVR 

eachcomprisefewerthanfour(e.g., 0,1, 2,or3)betasheets.  

5 Insomeembodimentsoneormoreofthefirstregionsecondregionthirdregionfourthregion, 

and/orHVRmaybereplacedbyaheterologousaminoacidsequence(e.g., thecorrespondingregionfrom 

aheterologousORFimolecule).Insomeembodimentstheheterologousaminoacidsequencehasa 

desiredfunctionalitye.g.,asdescribedherein.  

InsomeembodimentstheORFimolecule comprisesapluralityofconservedmotifs(e.g.,motifs 

10 comprisingabout5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,25,30,35,40,45,50,60,70,80, 

90,100,ormoreaminoacids)(e.g.,asshowninFigure34ofPCT/LTS19/65995).Insomeembodiments, 

theconservedmotifsmayshow60,70,80,85,90,95or100%sequenceidentitytoanORFiproteinof 

oneormorewild-typeAnellovirusclades(e.g.,Alphatorquevirusdade1;Alphatorquevirusdade2; 

Alphatorquevirusdade3;Alphatorquevirusdade4;Alphatorquevirusdade5;Alphatorquevirusdade 

15 6;Alphatorquevirusdade7;Betatorquevirus;and/orGammatorquevirus).Inembodimentsthe 

conservedmotifseachhavealengthbetween1-1000(e.g.,between5-10,5-15,5-20,10-15,10-20,15-20, 

5-50,5-100,10-50,10-100,10-1000,50-100,50-1000,or100-1000)aminoacids.Incertain 

embodimentstheconservedmotifsconsistofabout2-4%(e.g.,about1-8%,1-6%,1-5%,1-4%,2-8%,2
U 

6%,2-5%,or2-4%)ofthesequenceoftheORFimoleculeandeachshow100%sequenceidentitytothe 

20 corresponding U inanORFiproteinofthewild-typeAnellovirusdade.Incertainembodimentsthe 

conservedmotifsconsistofabout5-10%(e.g.,about1-20%,1-10%,5-20%,or5-10%)ofthesequenceof 

proteinofthewild-typeAnellovirusdade.Incertainembodimentstheconservedmotifsconsistofabout 

10-50%(e.g.,about10-20%,10-30%,10-40%,10-50%,20-40%,20-50%, or30-50%)ofthesequenceof 

25 theORFimoleculeandeachshow60%sequenceidentitytothecorrespondingmotifsinanORFi 

proteinofthewild-typeAnellovirusdade.Insomeembodimentstheconservedmotifscompriseoneor 

moreaminoacidsequencesaslistedinTable19.  

InsomeembodimentsanORFimoleculecomprisesatleastonedifference(e.g.,amutation 

chemicalmodificationorepigeneticalteration)relativetoawild-typeORFiprotein, e.g.,asdescribed 

30 herein.  

ConservedORFIMotfinN22Domain 

Insomeembodimentsapolypeptide(e.g.,anORFimolecule)describedhereincomprisesthe 

aminoacidsequenceYNPX 2 DXGX2 N(SEQIDNO:829),whereinX~isacontiguoussequenceofanyn 
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theORFimoleculeandeachshow80%sequenceidentitytothecorrespondingmotifsinanORFi
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aminoacids.ForexampleXindicatesacontiguoussequenceofanytwoaminoacids.Insome 

embodimentstheYNPX 2 DXGX2 N(SEQIDNO:829)iscomprisedwithintheN22domainofanORFi 
molecule U embodiments 

escrie erein. nsome , geneticelementdescribedhereincomprises 

anucleicacidsequence(e.g.,anucleicacidsequenceencodinganORFimolecule, e.g.,asdescribed 

5 herein)encodingtheaminoacidsequenceYNPX 2 DXGX2 N(SEQIDNO:829),whereinX~isa 

contiguoussequenceofanynaminoacids.  

Insomeembodimentsapolypeptide(e.g.,anORFimolecule)comprisesaconservedsecondary 

structuree.g.,flankingand/orcomprisingaportionoftheYNPX 2 DXGX2 N(SEQIDNO:829)motif, 

e.g.,inanN22domain.Insomeembodimentstheconservedsecondarystructurecomprisesafirstbeta 

10 strandand/orasecondbetastrand.Insomeembodimentsthefirstbetastrandisabout5-6(e.g.,3,4,5, 

6,~7,or8)aminoacidsinlength.Insomeembodimentsthefirstbetastrandcomprisesthetyrosine(Y) 

residueattheN-terminalendoftheYNPX 2 DXGX2 N(SEQIDNO:829)motifInsomeembodiments 

theYNPX2 DXGX2 N(SEQIDNO:829)motifcomprisesarandomcoil(e.g.,about8-9amino U of 

randomcoil).Insomeembodimentsthesecondbetastrandisabout7-8(e.g.,5,6,7,8,9,or10)amino 

15 acidsinlength.Insomeembodimentsthesecondbetastrandcomprisestheasparagine(N)residueatthe 

C-terminalendoftheYNPX 2 DXGX2 N(SEQIDNO:829)motif 

ExemplaryYNPX 2 DXGX2 N(SEQIDNO:829)motif-flankingsecondarystructuresare 

describedinExample47andFigure48ofPCT/US19/65995;incorporatedhereinbyreferenceinits 

entirety.InsomeembodimentsanORFimoleculecomprisesaregioncomprisingoneormore(e.g.,1, 

20 2,3,4,5,6,'1,8,9,10,orall)ofthesecondarystructuralelements(e.g.,betastrands)showninFigure48 

ofPCT/U519/65995.InsomeembodimentsanORFimoleculecomprisesaregioncomprisingoneor 

showninFigure48ofPCT/US19/65995,flankingaYNPX 2 DXGX2 N(SEQIDNO:829)motif(e.g.,as 

describedherein).  

25 

ConservedSecondaryStructuralMotifinORFIJelly-RollDomain 

Insomeembodimentsapolypeptide(e.g.,anORFimolecule)describedhereincomprisesoneor 

moresecondarystructuralelementscomprisedbyanAnellovirusORFiprotein(e.g.,asdescribed 

herein).InsomeemboimentsanORFimoleculecomprisesoneormoresecondarystructuralelements 

30 comprisedbythejelly-rolldomainofanAnelloviusORFiprotein(e.g.,asdescribedherein).Generally, 

anORFijelly-rolldomaincomprisesasecondarystructurecomprisinginorderintheN-terminaltoC

terminaldirectionafirstbetastrandasecondbetastrandafirstalphahelixathirdbetastrandafourth 

betastrandafifthbetastrandasecondalphahelixasixthbetastrandaseventhbetastandaneighth 

betastandandaninthbetastand.InsomeembodimentsanORFimoleculecomprisesasecondary 
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more(e.g.,1, 2,3,4,5,6,7,8,9,10,orall)ofthesecondarystructuralelements(e.g.,betastrands)
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structurecomprisinginorderintheN-terminaltoC-terminaldirectionafirstbetastrandasecondbeta 

strandafirstalphahelixathirdbetastandafourthbetastandafifthbetastandasecondalphahelix 

asixthbetastrandaseventhbetastandaneighthbetastandand/oraninthbetastrand.  

Insomeembodimentsapairoftheconservedsecondarystructuralelements(i.e.,thebetastands 

5 and/oralphahelices)areseparatedbyaninterstitialaminoacidsequencee.g., comprisingarandomcoil 

sequenceabetastrandoranalphahelixoracombinationthereofInterstitialaminoacidsequences 

betweentheconservedsecondarystructuralelementsmaycompriseforexample,1,2,3,4,5,6,7,8,9, 

10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,ormoreaminoacids.In 

someembodimentsanORFimoleculemayfurthercompriseoneormoreadditionalbetastrandsand/or 

10 alphahelices(e.g.,inthejelly-rolldomain).Insomeembodimentsconsecutivebetastandsor 

consecutivealphahelicesmaybecombined.Insomeembodimentsthefirstbetastrandandthesecond 

betastandarecomprisedinalargerbetastrand.Insomeembodimentsthethirdbetastandandthe 

fourthbetastrandarecomprisedinalargerbetastrand.Insomeembodimentsthefourthbetastandand 

thefifthbetastrandarecomprisedinalargerbetastrand.Insomeembodimentsthesixthbetastandand 

15 theseventhbetastandarecomprisedinalargerbetastand.Insomeembodimentstheseventhbeta 

strandandtheeighthbetastandarecomprisedinalargerbetastand.Insomeembodimentstheeighth 

betastandandtheninthbetastrandarecomprisedinalargerbetastrand.  

Insomeembodimentsthefirstbetastandisabout5-7(e.g.,3,4,5,6,7,8,9,or10)aminoacids 

inlength.Insomeembodimentsthesecondbetastandisabout15-16(e.g.,13,14,15,16,17,18,or19) 

20 aminoacidsinlength.Insomeembodimentsthefirstalphahelixisabout15-17(e.g.,13,14,15,16,17, 

18,19or20)aminoacidsinlength.Insomeembodimentsthethirdbetastrandisabout3-4(e.g.,1, 2, 

9,10,11, 12,or13)aminoacidsinlength.Insomeembodimentsthefifthbetastrandisabout6-7(e.g., 

4,5,6,'1,8,9,or10)aminoacidsinlength.Insomeembodimentsthesecondalphahelixisabout8-14 

25 (e.g.,5,6,7,8,9,10,11,12,13,14,15,16or17)aminoacidsinlength.Insomeembodimentsthe 

secondalphahelixmaybebrokenupintotwosmalleralphahelices(e.g.,separatedbyarandomcoil 

sequence).Insomeembodimentseachofthetwosmalleralphahelicesareabout4-6(e.g.,2,3,4,5,6, 

lo r8)aminoacidsinlength.Insomeembodimentsthesixthbetastandisabout4-5(e.g.,2,3,4,5,6, 
U 

or7)aminoacidsinlength.Insomeembodimentstheseventhbetastandisabout5-6(e.g.,3,4,5,6,7, 
30 So 

, r9)aminoacidsinlength.Insomeembodimentstheeighthbetastrandisabout7-9(e.g.,5,6,7,8, 

9,10,11, 12,or13)aminoacidsinlength.Insomeembodimentstheninthbetastandisabout5-7(e.g., 

3,4,5,6,7,8,9,or10)aminoacidsinlength.  

Exemplaryjelly-rolldomainsecondarystucturesaredescribedinExample47of 

PCT/US19/65995andFIG.25herein.InsomeembodimentsanORFimoleculecomprisesaregion 
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comprisingoneormore(eag.,1,2,3,4,5,6,7,8,9,10,orall)ofthesecondarystructuralelements(eag., 

betastrandsand/oralphahelices)ofanyofthejelly-rolldomainsecondarystructuresshowninFIG.25 

herein.  

5 ConsensusORFIDomainSequences 

InsomeembodimentsanORFimoleculee.g.,asdescribedhereincomprisesoneormoreofa 
U 

jelly-rolldomainN22domainand/orC-terminaldomain(CTD).Insomeembodimentsthejelly-roll 

domaincomprisesanaminoacidsequencehavingajelly-rolldomainconsensussequenceasdescribed 

herein(e.g.,aslistedinanyofTables37A-37C).InsomeembodimentstheN22domaincomprisesan 

10 aminoacidsequencehavingaN22domainconsensussequenceasdescribedherein(e.g.,aslistedinany 

ofTables37A-37C).InsomeembodimentstheCTDdomaincomprisesanaminoacidsequencehaving 

aCTDdomainconsensussequenceasdescribedherein(e.g.,aslistedinanyofTables37A-37C).In 
U 

someembodimentstheaminoacidslistedinanyofTables37A-37Cintheformat"(Xab)"comprisea 

contiguousseriesofaminoacidsinwhichtheseriescomprisesatleastaandatmostbaminoacids.In 

15 certainembodimentsallofthe aminoacidsintheseriesareidentical.Inotherembodimentstheseries 

comprisesatleasttwo(e.g.,atleast2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,or21) 

differentaminoacids.  

Table37kAlphatorqueviusORFidomainconsensussequences 

Domain Sequence SEQIDNO.  

Jelly-Roll LVLTQWQPNTVRRCYIRGYLPLIICGEN(X 0 3)TTSRNYATIJS 227 

LDLARYLGCKFTFYRJIPDXDFIVQYNTNPPFKDTKLTAPSIH 

1-±DGMLMLSKRKILIPSLKTRPKGKHYVKVRIGPPKLFED 

KWYTQSDLCDVPLVXLYATAADLQHPFGSPQTDNPCVTFQ 

VLGSXYNKHLSISP; 

whereinX=anyaminoacid.  

N22 SNFEFPGAYTDITYNPLTDKGVGNMVWIQYLTKPDTIXDKT 228 

QS(X0 3 )KCLIEDLPLWAALYGYVDFCEKETGDSAIIXNXGRV 

LIRCPYTKPPLYDKT(X 0 4 )NKGFVPYSTNFGNGKMPGGSGY 

VPIYWRARWYPTLFHQKEVLEDIVQSGPFAYKDEKPSTQLV 

MKYCFNFN; 
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whereinX=anyaminoacid.  

CTD WGGNPISQQVVRNPCKDSG(X 0 3 )SGXGRQPRSVQVVDPKY 229 

MGPEYTFHSWDWRRGLFGEKAJKRMSEQPTDDEJFTGGXPK 

RPRRDPPTXQXPEE(Xi 4 )QKESSSFR(X 2 1 4 )PWESSSQEXESES 

QEEBE(X0-3o)BQTVQQQLRQQLREQRRLRVQLQLLFQQLLKT 

(X0 4 )QAGLHJNPLLLSQA(X 0 4 0 )~: 

whereinX=anyaminoacid.  

Table37B.BetatorqueviusORFidomainconsensussequences 

Domain Sequence SEQIDNO.  

Jelly-Roll LKQWQPSTJRKCKJKGYLPLFQCGKGRJSNNYTQYKESIVPH 230 

HEPGGGGWSIQQFTLGALYEEHLKLRNWWTKSNDGLPLVR 

YLGCTJKLYRSEDTDYIVTYQRCYPMTATKLTYLSTQPSRM 

LMNKJIKJIVPSKXi 4 )NKKKKPYKKJFJKPPSQMQNKWYF 

QQDJANTPLLQLTXTACSLDRMYLSSD515NNJTFTSLNTNFF 

S 

QNPNFQ, 

whereinX=anyaminoacid.  

N22 (X4 o)TPLYFECRYNPFKD 18 )TGWDPP 231 

TDPDLJIEGFPLWLLLWGWLDWQKKLGKIQNJDTDYJLVIQS 

WHPKVRFQXETJNNJALTGPGTPKLPNQKSIQALIMKYKFYF 

K' 

whereinX=anyaminoacid.  

CTD WGGCPAPMETJTDPCKQPKYPIPNNLLQTTSLQXPTTPIETYL 232 

YKFDERRGLLTKKAAKRIKKDXTTETTLFTDTGXXTSTTLPT 

XXQTETTQEEXTSBEE(X 0 -5 )ETLLQQLQQLRRKQKQLRXRJL 

QLLQLLXLL(X 0 2 6 )~: 

whereinX=anyaminoacid.  

Table37C.GammatorqueviusORFidomainconsensussequences 
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Domain Sequence SEQIDNO: 

Jelly-Roll TJPLKQWQPESIRKCKIKGYGTLVLGAEGRQFYCYTNEKDE 233 

YTPPKAPGGGGFGVELFSLEYLYEQWKARNNJWTKSNXYK 

DLCRYTGCKJTFYRHPTTDFJVXYSRQPPFEIDKXTYMXXHP 

QXLLLRKLIKKJJLSKATNPKGKLKKKJKJKPPKQMLNKWFF 

S 

QKQFAXYGLVQLQAAACBLRYPRLGCCNENRLITLYYLN 

whereinX=anyaminoacid.  

N22 LPIVVARYNPAXDTGKGNKXWLXSTLNGSXWAPPTTDKDL 234 

IJEGLPLWLALYGYWSYJKKVKKDKGJLQSLIMFVVKSPAlQP 

LXTATTQXTFYPXIDNSFIQGKXPYDEPJTXNQKKLWYPTLE 

S 

HQQETINAJVESGPYVPKLDNQKNSTWELXYXYTFYFK 

whereinX=anyaminoacid.  

CTD WGGPQIPDQPVEDPKXQGTYPVPDTXQQTJQJXNPLKQKPE 235 

TMFHDWDYRRGJJTSTALKRMQENLETDSSFXSDSEETP(X 0 2 

)KKKKRLTXELPXPQEETEEJQSCLLSLCEES 16)ENL 

QQLJHQQQQQQQQLKHNILKLLSDLKZKQRLLQLQTGILE(X 

S 

i~io)*, 

U U U 

Insomeembodimentsthejelly-rolldomaincomprisesajelly-rolldomainaminoacidsequenceas 

listedinanyofTables21,23,25,27,29,31,33,35,D2,D4,D6,DSD1O, or37A-37Coranaminoacid 

sequencehavingatleast'70%,75%,80%,8%,90%,95%,96%,97%,98%,99%,or100%sequence 

5 identitythereto.InsomeembodimentstheN22domaincomprisesaN22domainaminoacidsequenceas 

listedinanyofTables21,23,25,27,29,31,33,35,D2,D4,D6,DSD1O, or37A-37Coranaminoacid 

sequencehavingatleast70%,75%,80%,8%,90%,95%,96%,97%,98%,99%,or100%sequence 

identitythereto.InsomeembodimentstheCTDdomaincomprisesaCTDdomainaminoacidsequence 
U 

aslistedinanyofTables21,23,25,27,29,31,33,35,D2,D4,D6,D8,DiG, or3lA-37Corananitno 

10 acidsequencehavingatleast70%,75%,80%,8%,90%,95%,96%,97%,98%,99%,or100%sequence 

identitythereto.  
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IdenuficationofORFIproteinsequences 

InsomeembodimentsanAnellovirusORFiproteinsequenceoranucleicacidsequence 

encodinganORFiproteincanbeidentifiedfromthegenomeofanAnellovirus(eagaaputative 

Anellovirusgenomeidentifiedforexamplebynucleicacid U U 

sequencingtechniqueseag., deepsequencing 
5 techniques)a InsomeembodimentsanORF1proteinsequenceisidentifiedbyoneormore(e~, 1, 2, or 

all3)ofthefollowingselection U 

(i)LengthSelection:Proteinsequences(eagaputativeAnellovirusORFisequencespassingthe 

criteriadescribedin(ii)or(iii)below)maybesize-selectedforthosegreaterthanabout600aminoacid 

residuestoidentifyputativeAnellovirusORFiproteins.InsomeembodimentsanAnellovirusORFi 

10 proteinsequenceisatleastabout600,650,700,750,800,850,900,950,or1000 U 

length.InsomeembodimentsanAlphatorquevirusORFiproteinsequenceisatleastabout700,710, 
U 

720,730,740,750,760,770,780,790,800,900,or1000aminoacidresiduesinlength.Insome 

embodimentsaBetatorquevirusORFiproteinsequenceisatleastabout650,660,670,680,690,700, 

750,800,900or1000aminoacidresiduesinlength.Insomeembodiments, aGammatorquevirusORFi 

15 proteinsequenceisatleastabout650,660,670,680,690,700,750,800,900,or1000aminoacid 

residuesinlength.InsomeembodimentsanucleicacidsequenceencodinganAnellovirusORFiprotein 

isatleastabout1800,1900,2000,2100,2200,2300,2400or2500nucleotidesinlength.Insome 
U 

embodimentsanucleicacidsequenceencodinganAlphatorquevirusORFiproteinsequenceisatleast 

about2100,2150,2200,2250,2300,2400or2500nucleotidesinlength.Insomeembodimentsa 

20 nucleicacidsequenceencodingaBetatorquevirusORFiproteinsequenceisatleastabout1900,1950, 

2000,2500,2100,2150,2200,2250,2300,2400,or2500or1000nucleotidesinlength.Insome 
U 

about1900,1950,2000,2500,2100,2150,2200,2250,2300,2400,or2500or1000nucleotidesin 

length.  

25 (ii)PresenceofORFImotif'Proteinsequences(e.g.,putativeAnellovirusORFisequences 

passingthecriteriadescribedin(i)aboveor(iii)below)maybefilteredtoidentifythosethatcontainthe 

conservedORFimotifintheN22domaindescribedabove.Insomeembodimentsaputative 

AnellovirusORFisequencecomprisesthesequenceYNPXXDXGXXN.Insomeembodimentsa 

putativeAnellovirusORF1sequencecomprisesthesequenceY[NCS]PXXDXIIGASKR]XX[NTSVAK].  

30 (iii)Presenceofarginine-rich region:Proteinsequences(e.g., putativeAnellovirusORFi 

sequencespassingthecriteriadescribedin(i)and/or(ii)above)maybefilteredforthosethatincludean 

arginine-richregion(e.g.,asdescribedherein).InsomeembodimentsaputativeAnellovirusORFi 
U 

sequencecomprisesacontiguoussequenceofatleastabout30,35,40,45,50,55,60,65,or70amino 

acidsthatcomprisesatleast30%(e.g.,atleastabout20%,25%,30%,35%,40%,45%, or50%)arginine 
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residues.InsomeembodimentsaputativeAnellovirusORFisequencecomprisesacontiguoussequence 

ofabout35-40,40-45,45-50,50-55,55-60,60-65,or65-70aminoacidsthatcomprisesatleast30%(eag., 

atleastabout20%,25%,30%,35%,40%,45%,or50%)arginineresidues.Insomeembodimentsthe 

arginine-richregionispositionedatleastabout30,40,50,60,70,or80aminoacidsdownstreamofthe 

5 startcodonoftheputativeAnellovirusORFiprotein.Insomeembodimentsthearginine-richregionis 

positionedatleastabout50aminoacidsdownstreamofthestartcodonoftheputativeAnellovirusORFi 
U 

protein.  

ORF2Molecules 

10 InsomeembodimentstheanellovectorcomprisesanORF2moleculeand/oranucleicacid 

encodinganORF2molecule.GenerallyanORF2moleculecomprisesapolypeptidehavingthe 

structuralfeaturesand/oractivityofanAnellovirusORF2protein(e.g.,anAnellovirusORF2proteinas 

describedhereine.g.,aslistedinanyofTablesA2,A4,A6,ASAlOA12,C1-C5,2,4,6,8,10,12,14, 

16,or18), orafunctionalfragmentthereofInsomeembodimentsanORF2moleculecomprisesan 

15 aminoacidsequencehavingatleast70%,75%,80%,85%,90%,95%,96%,97%,98%,99%,or100% 

sequenceidentitytoanAnellovirusORF2proteinsequenceasshowninanyofTablesA2,A4,A6,AS, 

AlOA12,C1-C5,2,4,6,8,10,12,14,16,or18.  

InsomeembodimentsanORF2moleculecomprisesanaminoacidsequencehavingatleast 

P75%,80%,85%,90%,95%,96%,97%,98%, or99%sequenceidentitytoan U 

20 BetatorquevirusorGammatorquevirusORF2protein.InsomeembodimentsanORF2molecule(e.g., 

anORF2moleculehavingatleast75%,80%,85%,90%,95%,96%,97%,98%, or99%sequence 

200aminoacids).InsomeembodimentsanORF2molecule(e.g.,anORF2moleculehavingatleast 
P75%,80%,85%,90%,95%,96%,97%,98%, or99%sequenceidentitytoa U ORF2 

25 protein)hasalengthofabout50-150aminoacids.InsomeembodimentsanORF2molecule(e.g.,an 

ORF2moleculehavingatleast75%,80%,85%,90%,95%,96%,97%,98%, or99%sequenceidentityto 
U 

aGammatorquevirusORF2protein)hasalengthofabout100-200aminoacids(e.g.,about100-150 

aminoacids).InsomeembodimentstheORF2moleculecomprisesahelix-turn-helixmotif(e.g., ahelix

turn-helixmotifcomprisingtwoalphahelicesflankingaturnregion).InsomeembodimentstheORF2 

30 moleculedoesnotcomprisetheaminoacidsequenceoftheORF2proteinofTTVisolateTA278orTTV 

isolateSANBAN.InsomeembodimentsanORF2moleculehasproteinphosphataseactivity.Insome 

embodimentsanORF2moleculecomprisesatleastonedifference(e.g.,amutationchemical 

modificationorepigeneticalteration)relativetoawild-typeORF2proteine.g., asdescribedherein(e.g., 

asshowninanyofTablesA2,A4,A6,ASAlOA12,Cl-CS,2,4,6,8,10,12,14,16,or18).  
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ConservedORF2Motif 

Insomeembodimentsapolypeptide(e.g.,anORF2molecule)describedhereincomprisesthe 

aminoacidsequence[W/F]X 7 JIX3 CX1 CX5 H(SEQIDNO:949),whereinX~isacontiguoussequenceof 

aminoacids.In 
5 any11aminoacids.InembodimentsK'indicatesacontiguoussequenceofanyseven U 

embodimentsX3. acontiguoussequenceofanythreeaminoacids.InembodimentsX 1 

indicatesanysingleaminoacid.InembodimentsX 5 indicatesacontiguoussequenceofanyfiveamino 

acids.Insomeembodimentsthe11W/F]canbeeithertryptophanorphenylalanine.Insome 

embodimentsthe[W/F]X 7 HX3 CX1 CX5 IJ(SEQIDNO:949)iscomprisedwithintheN22domainofan 

10 ORF2moleculee.g., asdescribedherein.Insomeembodimentsageneticelementdescribedherein 

comprisesanucleicacidsequence(e.g.,anucleicacidsequenceencodinganORF2moleculee.g.,as 

describedherein)encodingtheaminoacidsequence[W/F]X 7 IJX3 CX1 CX5 H(SEQIDNO:949),wherein 

aminoacids.  

isacontiguoussequenceofanyn U 

15 GeneticElementse.g.,geneticelementsincluding S 

non-Anellovirussequences 
Insomeembodimentstheanellovectorcomprisesageneticelement.Insomeembodimentsthe 

geneticelementcomprisesanucleicacidsequence(e.g., acontiguousnucleicacidsequencehavinga 

lengthofatleast10,20,30,40,50,60,70,80,90,100,125,150,175,200,250,300,400,500,600,700, 

800,900,1000,1500,2000,2500,3000,3500,or4000nucleotides)fromavirusotherthanan 

20 Anellovirusorasequencehavingatleast75%,80%,85%,90%,95%,96%,97%,98%,99%,or100% 

sequenceidentitythereto.InsomeembodimentsthevirusotherthananAnellovirusisaMonodnavirus 
U U 

e.g.,PCV-1orPCV-2orbeak-and-featherdiseasevirus}, geminivirus41e.g., tomatogoldenmosaic 

virus},ornanovirus{e.g.,BBTVMDV1,SCSVForFBNYV}]),oraParvovirus(e.g.,a 

25 dependoparaviruse.g.,abocavirusoranAAV).InsomeembodimentsthevirusotherthanAnellovirus 

isanAAV(e.g.,AAV1, AAV2,orAAV5).Insomeembodimentsthenucleicacidsequencefromthe 
virusotherthananAnelloviruscomprisesanon-Anellovirus U 

originofreplication(e.g.,anoriginof 

replicationderivedfromanAAVe.g.,AAV1, AAV2,orAAV5).Insomeembodimentsthenon

AnellovirusoriginofreplicationcomprisesanAAVRep-bindingmotif(RBM),e.g.,asdescribedherein 

30 orasequencehavingatleast75%,80%,85%,90%,95%,96%,97%,98%, or99%sequenceidentity 

thereto.Insomeembodimentsthenon-AnellovirusoriginofreplicationcomprisesanAAVterminal 

resolutionsite(TRS),e.g.,asdescribedhereinorasequencehavingatleast75%,80%,85%,90%,95%, 

96%,97%,98%,or99%sequenceidentitythereto.Insomeembodimentsthenon-Anellovirusoriginof 
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replicationisderivedfromavirusthatreplicatesbyrollingcirclereplication.Insomeembodimentsthe 

non-Anellovirusoriginofreplicationisderivedfromavirusthatreplicatesbyrollinghairpinreplication.  

Insomeembodimentsthegeneticelementcomprisesoneormoreinvertedterminalrepeats 

(ITR).InsomeembodimentsthegeneticelementcomprisesoneITROInsomeembodimentsthegenetic 

5 elementcomprisesanJTRpositioned5'relativetoaneffectororaneffector-encodingsequenceas 

describedherein.InsomeembodimentsthegeneticelementcomprisesanITRpositioned3'relativeto 

aneffectororaneffector-encodingsequenceasdescribedherein.Insomeembodimentsthegenetic 

elementcomprisestwoJTRse.g.,flankinganeffectororaneffector-encodingsequenceasdescribed 

herein Insomeembodimentsthenon-AnellovirusoriginofreplicationiscomprisedinanJTR, e.g.,an 

10 AAVJTRe.g~,asdescribedherein.  

InsomeembodimentsageneticelementcomprisesanITRsequencefromanAAV(eag.,AAV1, 

AAV2AAV3,AAV4,AAV5,orAAV6),orasequencehavingatleast75%,80%,85%,90%,95%, 

96%,97%,98%,99%or100%sequenceidentitythereto.InembodimentstheAAVJTRhasa 

sequence, eage, asdescribedinGrimmetal.(2005,1Virol.,DOJ:10.1128/JVJ.8O~1.426439.2OO6; 

15 incorporatedhereinbyreferenceinitsentirety),eaga, asshowninFigurelAofGrimmetalasupra.In 

embodimentstheAAVITRhasasequenceasdescribedhereinChiorinietale(1999,1Virol73(5): 

4293-4298aincorporatedhereinbyreferenceinitsentirety).  

InsomeembodimentsageneticelementcomprisesasubsequenceofanITRsequence(e.g.,from 

anAAVe.g.,asdescribedherein),orasequencehavingatleast75%,80%,85%,90%,95%,96%,97%, 

20 98%,99%,or100%sequenceidentitythereto.Inembodimentsthegeneticelementcomprisesthe 

sequenceof 

(SEQIDNO:1051),orasequencehavingatleast75%,80%,85%,90%,95%,96%,97%,98%,99%,or 

100%sequenceidentitythereto.Inembodimentsthegeneticelementcomprisesthesequenceof 

25 CGGGCGGGTGGTGGCGGCGGTTGGGGCTCGGCGCTCGCTCGCTCGCTGGGCGGGCGGGCGG 

T(SEQIDNO:1052orasequencehavingatleast75%,80%,85%,90%,95%,96%,97%,98%,99%, 

or100%sequenceidentitythereto.  

InsomeembodimentsageneticelementcomprisesanRBMsequence(e.g~,fromanAAVe.g~, 

asdescribedherein),orasequencehavingatleast75%,80%,85%,90%,95%,96%,97%,98%,99%,or 

30 100%sequenceidentitythereto.Inembodimentsthegeneticelementcomprisesthesequenceof 

(GMGY)x4(SEQIDNO:1053),orasequencehavingatleast75%,80%,85%,90%,95%,96%,97%, 

98%,99%,or100%sequenceidentitythereto.Inembodimentsthegeneticelementcomprisesthe 

sequenceof(GMGY)x5(SEQIDNO:1054),orasequencehavingatleast75%,80%,85%,90%,95%, 

96%,97%,98%,99%or100%sequenceidentitythereto.Inembodimentsthegeneticelement 
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comprisesthesequenceofGCGCGCTCGCTCGCTC(SEQIDNO:1055orasequencehavingatleast 
P75%,80%,85%,90%,95%,96%,97%,98%,99%or100%sequenceidentitythereto.Inembodiments, 

thegeneticelementcomprisesthesequenceofGCTCGCTCGCTCGCTG(SEQIDNO:1056,ora 

sequencehavingatleast75%,80%,85%,90%,95%,96%,97%,98%,99%,or100%sequenceidentity 

5 thereto.  

InsomeembodimentsageneticelementcomprisesaTRSsequence(e.g.,fromanAAVe.g.,as 

describedherein),orasequencehavingatleast75%,80%,85%,90%,95%,96%,97%,98%,99%,or 

100%sequenceidentitythereto.Inembodimentsthegeneticelementcomprisesthesequenceof 

XGTTGG(SEQIDNO:1057(whereinXisselectedfromGCTorA),orasequencehavingatleast 

10 '75%,80%,85%,90%,95%,96%,97%,98%,99%or100%sequenceidentitythereto.Inembodiments, 

thegeneticelementcomprisesthesequenceofAGTTGG(SEQIDNO:1058orasequencehavingat 

least'75%,80%,85%,90%,95%,96%,97%,98%,99%or100%sequenceidentitythereto.In 

embodimentsthegeneticelementcomprisesthesequenceofGGTTGG(SEQIDNO:1059,ora 

sequencehavingatleast75%,80%,85%,90%,95%,96%,97%,98%,99%,or100%sequenceidentity 

15 thereto.  

Insomeembodimentsgeneticelementconstruct(e.g.,asdescribedherein)comprisesanucleic 

acidsequencehavingastructureasshowninTable61beloworasdiagrammedinFigure10.  

Insomeembodimentsageneticelement(e.g., asdescribedherein)comprisesanucleicacid 

sequencehavingastructureasshowninTable61beloworasdiagrammedinFigure10.In 

20 embodimentsageneticelementcomprises1, 2,orallof:(i)oneormore(e.g., oneortwo)non

Anellovirus(e.g., AAV)JTRsequences;(ii)asequenceencodinganexogenouseffector'and/or(iii)a 

havingatleast30%,40%,50%,60%,70%,75%,80%,85%,90%,95%,96%,97%,98%,99%or100% 

sequenceidentitythereto),oracontiguousportionthereofhavingalengthofatleast10,20,30,40,50, 

25 60,70,80,90,100,125,150,175,200,250,300,400,500,600,700,800,900,1000,1500,2000,2500, 

3000,3500,or4000nucleotides.  

Inembodimentsthegeneticelementcomprisesanon-Anellovirus(e.g.,AAV)JTRsequence 

positionedwithintheAnellovirusgenomeortheportionthereofInanembodimentthenon-Anellovirus 

JTRsequenceispositionedclosertothe5'endoftheAnellovirusgenomesequenceortheportion 

30 thereofthantothe3'endoftheAnellovirusgenomesequenceortheportionthereofInanembodiment 

thenon-AnellovirusJTRsequenceispositionedclosertothe3'endoftheAnellovirusgenomesequence 

ortheportionthereofthantothe5' endoftheAnellovirusgenomesequenceortheportionthereof 

Inembodimentsthegeneticelementcomprisesanon-Anellovirus(e.g.,AAV)JTRsequence 

positionedatthe5'endoftheAnellovirusgenomesequenceortheportionthereofInembodimentsthe 
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geneticelementcomprisesanon-Anellovirus(eag., AAV)JTRsequencepositionedatthe3' endofthe 

Anellovirusgenomesequenceortheportionthereof 

Inembodimentsthenon-AnellovirusJTRsequencesharesthesameorientationasthe 

AnellovirusgenomesequenceortheportionthereofInembodimentsthenon-AnellovirusJTR 

5 sequencehasthereverseorientationfromtheAnellovirusgenomesequenceortheportionthereof 

Inembodimentsthegeneticelementcomprisesasequenceencodinganeffector(eaga, an 

endogenouseffectororanexogenouseffector).Inembodimentsthesequenceencodingtheeffectis 

positionedupstreamofthenon-AnellovirusJTRsequence.Inembodimentsthesequenceencodingthe 

effectispositioneddownsteamofthenon-AnellovirusJTRsequence.  

10 Inembodimentsthegeneticelementcomprisesapluralityof(e.g.,two)non-AnellovirusJTR 

sequences.Inembodimentsthepluralityofnon-AnellovirusJTRsequencessharethesamesequence.In 

embodimentsthepluralityofnon-AnellovirusJTRsequenceshavedifferentsequences.Inembodiments 

thepluralityofnon-AnellovirusJTRsequencesshareatleast75%,80%,85%,90%,95%,96%,97%, 

98%,or99%nucleicacidsequenceidentity.Inembodimentsthegeneticelementcomprisestwonon

15 AnellovirusJTRsequencesthatsharethesameorientation.Inembodimentsthegeneticelement 

comprisestwonon-AnellovirusJTRsequencesthathaveoppositeorientations.Inembodimentsthe 

geneticelementcomprisesasequenceencodinganeffector(e.g., anendogenouseffectororanexogenous 

effector),whereinthesequenceencodingtheeffectorsharesthesameorientationasoneormoreofthe 

non-AnellovirusJTRsequences.Inembodimentsthegeneticelementcomprisesasequenceencodingan 

20 effector(e.g., anendogenouseffectororanexogenouseffector), whereinthesequenceencodingthe 

Table61.ExemplaryAAV-Anellovirusgeneticelementstructures 

PlasmidNumber PlasmidName Description Schematic Replication 

IPackaging? 

Ring2withsingleAAV

TRS-RBMinthe5'NCR 

pRTx-1260 pRing2-5'NCR-AAV-Ori-FWD inFWDorientationfor HG.1OA Yes 

Jvctomakepositive 
strand 

Ring2withsingleAAV

TRS-RBMinthe5'NCR 

pRTx-1261 pRing2-5'NCR-AAV-Ori-Rev inRevorientationfor HG.lOB Yes 

Jvctomakenegative 
strand 
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Ring2withsingleAAV

TRS-RBMinthe3'NCR 

pRTx-1262 pRing2-3'NCR-AAV-Ori-FWD inFWDorientationfor HG.lOC Yes 

Jvctomakepositive 
strand 

Ring2withsingleAAV

TRS-RBMinthe3'NCR 

pRTx-1263 pRing2-3'NCR-AAV-Ori-Rev inRevorientationfor HG.lOD Yes 
C Jvctomakenegative 

strand 

Ring2withsingleAAV

TRS-RBMbeforethe 

Inprogress pRing2-5'AAV-Ori 5'NCRinFWD FIG.1OE 

orientationforJVCto 

makepositivestrand 

Ring2withsingleAAV

TRS-RBMbeforethe 

Inprogress pRing2-5'AAV-Ori-Rev 5'NCRinRev FIG.lOF 

orientationforJVCto 

makenegativestrand 

Ring2vectorwitORFs 

replacedbyahEEla

EGEPgenewithsingle 
pRing2AORF::hEF1aEGFP

Inprogress AAV-TRS-RBMbefore HG.lOG 
5'AAV-Ori 

C 

orientationforJVCto 

makepositivestrand 

Ring2vectorwitORFs 

replacedbyahEEla

pRing2AORF::hEF1aEGFP- EGEPgenewithsingle 
Inprogress AAV-TRS-RBMbefore HG.lOH 

5'AAV-Ori-Rev 
the5'NCRinRev 

orientationforJVCto 
C 

makenegativestrand 

Ring2flankedbyAAV

Inprogress pRing2-2xAAV-On TRS-RBMinFWD HG.101 

orientationstomake 
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positivestrandoffofa 
C 

plasmid 

Ring2flankedbyAAV

TRS-RBMinRev 

Inprogress pRing2-2xAAV-Ori-Rev orientationstomake HG.1OJ 

negativestrandoffofa 

plasmid 

Ring2vectorwithORFs 

replacedbyahEEla

pRing2AORF::hEFlaEGFP- EGFPgeneflankedby 
pRTx-1472 AAV-TRS-RBMin HG.10K Yes 

2xAAV-Ori 
FWDorientationsto 

C C 

makepositivestrandoff 
C 

ofaplasmid 

Ring2vectorwitORFs 

replacedbyahEEla

pRing2AORF::hEF1aEGFP- EGFPgeneflankedby 
Inprogress AAV-TRS-RBMin FIG.lOL 

2xAAV-On-Rev 
FWDorientationsto 

makenegativestandoff 
C 

ofaplasmid 

anon-AnellovirusRepmoleculee aRepproteinfromaMonodnavirus, eag., aShotokuvirus(e.g.,a 

5 Cressdnaviricota[e.g.,aredondoviruscircovirus{e.g.,aporcinecircoviruse.g.,PCV-1orPCV-2;or 

beak-and-featherdisease Uvirus}, geminivirus{e.g.,tomatogoldenmosaicvirus}, ornanovirus{e.g., 

BBTVMDV1,SCSVForFBNYV}]),oraParvovirus(e.g.,adependoparaviruse.g.,abocavirusoran 

AAV):orapolypeptidehavingatleast75%,80%,85%,90%,95%,96%,97%,98%, or99%sequence 

identitythereto.Insomeembodimentsthegeneticelementiscapableofundergoingreplicationinthe 

10 presenceofanAAVRepmolecule, e.g.,anAAVRepprotein(e.g.,anAAV1,AAV2,orAAV5Rep 

protein),orapolypeptidehavingatleast75%,80%,85%,90%,95%,96%,97%,98%,or99%sequence 

identitythereto.  

Insomeembodimentsthegeneticelementislinear.Insomeembodimentsthegeneticelement 

iscircular.Insomeembodimentsthegeneticelementissingle-stranded.Insomeembodimentsthe 

15 geneticelementisdouble-stranded.Insomeembodimentsthegeneticelementconsistsatleastof 
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75%,80%,85%,90%,95%,96%,97%,98%,99%,or100%DNA.Insomeembodimentsthe 

geneticelementis100%DNA.  

Insomeembodimentsthegeneticelementhasoneormoreofthefollowingcharacteristics:is 
U 

substantiallynon-integratingwithahostcell'sgenomeisanepisomalnucleicacidisasinglestranded 

5 DNAiscircularisabout1to10kbexistswithinthenucleusofthecellcanbeboundbyendogenous 

proteinsproducesaneffectorsuchasapolypeptideornucleicacid(e.g.,anRNAiRNAmicroRNA) 

thattargetsageneactivityorfunctionofahostortargetcell.Inoneembodimentthegeneticelementis 
U 

asubstantiallynon-integratingDNA.Insomeembodimentsthegeneticelementcomprisesapackaging 
U 

signal, e.g.,asequencethatbindsacapsidprotein.Insomeembodimentsoutsideofthepackagingor 

10 capsid-bindingsequencethegeneticelementhaslessthan'70%,60%,50%,40%,30%,20%,10%,5% 

sequenceidentitytoawildtypeAnellovirusnucleicacidsequence, e.g.,haslesstan70%,60%,50%, 

40%,30%,20%,10%,5%sequenceidentitytoanAnellovirusnucleicacidsequence, e.g.,asdescribed 

herein.Insomeembodimentsoutsideofthepackagingorcapsid-bindingsequencethegeneticelement 

haslessthan500450,400,350,300,250,200,150,or100contiguousnucleotidesthatareatleast70%, 

15 75%,80%,8%,90%,95%,96%,97%,98%,99%,or100%identicaltoanAnellovirusnucleicacid 

sequence. IncertainembodimentsthegeneticelementisacircularsinglesliandedDNAthatcomprises 
U 

apromotersequenceasequenceencodingatherapeuticeffectorandacapsidbindingprotein.  

Insomeembodimentsthegeneticelementhasalengthlessthan20kb(e.g.,lessthanabout19kb 

18kb,17kb,16kb,15kb,14kb,13kb,12kb,11kb,10kb,9kb,8kb,7kb,6kb,5kb,4kb,3kb,2kb,1kbor 

20 less).Insomeembodimentsthegeneticelementhasindependentlyorinadditiontoalengthgreater 

thanlOGOb(e.g.,atleastabout1.1kb,1.2kb,1.3kb,1.4kb,1.5kb,1.6kb,1.7kb,1.8kb,1.9kb,2kb,2.1kb, 

3.7kb,3.8kb,3.9kb,4kb,4.1kb,4.2kb,4.3kb,4.4kb,4.5kb,4.6kb,4.7kb,4.8kb,4.9kb,5kborgreater).  

Insomeembodimentsthegeneticelementhasalengthofabout2.5-4.6,2.8-4.0,3.0-3.8,or3.2-3.7kb.  

25 Insomeembodimentsthegeneticelementhasalengthofabout1.5-2.0,1.5-2.5,1.5-3.0,1.5-3.5,1.5-3.8, 

1.5-3.9,1.5-4.0,1.5-4.5,or1.5-5.0kb.Insomeembodimentsthegeneticelementhasalengthofabout 

2.0-2.5,2.0-3.0,2.0-3.5,2.0-3.8,2.0-3.9,2.0-4.0,2.0-4.5,or2.0-5.0kb.Insomeembodimentsthe 

geneticelementhasalengthofabout2.5-3.0,2.5-3.5,2.5-3.8,2.5-3.9,2.5-4.0,2.5-4.5,or2.5-5.0kb.In 

someembodimentsthegeneticelementhasalengthofabout3.0-5.0,3.5-5.0,4.0-5.0,or4.5-5.0kb.In 

30 someembodimentsthegeneticelementhasalengthofabout1.5-2.0,2.0-2.5,2.5-3.0,3.0-3.5,3.1-3.6, 

3.2-3.7,3.3-3.8,3.4-3.9,3.5-4.0,4.0-4.5or4.5-5.0kb.Insomeembodimentsthegeneticelementhasa 

lengthbetweenabout3.6-3.9kb.Insomeembodimentsthegeneticelementhasalengthbetweenabout 

2.8-2.9kb.Insomeembodimentsthegeneticelementhasalengthbetweenabout2.0-3.2kb.  
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Insomeembodimentsthegeneticelementcomprisesoneormoreofthefeaturesdescribed 

hereine.g~, asequenceencodingasubstantiallynon-pathogenicproteinaproteinbindingsequenceone 

ormoresequencesencodingaregulatorynucleicacidoneormoreregulatorysequencesoneormore 

sequencesencodingareplicationproteinandothersequences.  

5 Inembodimentsthegeneticelementwasproducedfromadouble-strandedcircularDNA(e.g., 

producedbyinvitrocircularization).Insomeembodimentsthegeneticelementwasproducedbyrolling 

circlereplicationfromthedouble-strandedcircularDNA.Inembodimentstherollingcirclereplication 

occursinacell(e.g.,ahostcelle.g.,amammaliancelle.g.,ahumancell, e.g.,aHEK293Tcellan 

A549celloraJurkatcell).Inembodimentsthegeneticelementcanbeamplifiedexponentiallyby 

10 rollingcirclereplicationinthecell.Inembodimentsthegeneticelementcanbeamplifiedlinearlyby 

rollingcirclereplicationinthecell.Inembodimentsthedouble-strandedcircularDNAorgenetic 

elementiscapableofyieldingatleast2,4,8,16,32,64,128,256,518,1024ormoretimestheoriginal 

quantitybyrollingcirclereplicationinthecell.Inembodimentsthedouble-strandedcircularDNAwas 

introducedintothecelle.g., asdescribedherein.  

15 Insomeembodimentsthedouble-strandedcircularDNAand/orthegeneticelementdoesnot 
U 

compriseoneormorebacterialplasmidelements(e.g.,abacterialoriginofreplicationoraselectable 

markere.g.,abacterialresistancegene).Insomeembodimentsthedouble-strandedcircularDNA 

and/orthegeneticelementdoesnotcompriseabacterialplasmidbackbone.  

Inoneembodimenttheinventionincludesageneticelementcomprisinganucleicacidsequence 

20 (e.g., aDNAsequence)encoding(i)asubstantiallynon-pathogenicexteriorprotein,(ii)anexterior 
U 

proteinbindingsequencethatbindsthegeneticelementtothesubstantiallynon-pathogenicexterior 

oneormoresequenceswithatleastabout60%,70%80%,85%,90%95%,96%,97%,98%and99% 

nucleotidesequenceidentitytoanyoneofthenucleotidesequencestoanativeviralsequence(e.g., a 

25 nativeAnellovirussequencee.g.,asdescribedherein).  

S BindingSequence 

Astrategyemployedbymanyvirusesisthattheviralcapsidproteinrecognizesaspecificprotein 

bindingsequenceinitsgenome.ForexampleinviruseswithunsegmentedgenomessuchastheL-A 

30 virusofyeastthereisasecondarystructure(stem-loop)andaspecificsequenceatthe51endofthe 
U 

genomethatarebothusedtobindtheviralcapsidprotein.Howeverviruseswithsegmentedgenomes 

suchasReoviridaeOrthomyxoviridae(influenza),BunyavirusesandArenavirusesneedtopackageeach 

ofthegenomicsegments.Somevirusesutilizeacomplementarityregionofthesegmentstoaidthevirus 

inincludingoneofeachofthegenomicmolecules.Otherviruseshavespecificbindingsitesforeachof 
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thedifferentsegments.SeeforexampleCuffOpinStructBioL2010Feb;20(1):114-120;andJournal 

ofVirology(2003),77(24),13036-13041.  

Insomeembodimentsthegeneticelementencodesaproteinbindingsequencethatbindstothe 
U 

substantiallynon-pathogenicprotein.Insomeembodimentstheproteinbindingsequencefacilitates 

5 packagingthegeneticelementintotheproteinaceousexterior.Insomeembodimentstheproteinbinding 
U 

sequencespecificallybindsanarginine-richregionofthesubstantiallynon-pathogenicprotein.Insome 

embodimentsthegeneticelementcomprisesaproteinbindingsequenceasdescribedinExampleSof 

PCT/US19165995.  

Insomeembodimentsthegeneticelementcomprisesaproteinbindingsequencehavingatleast 

10 70%,80%,85%,90%,95%,96%,97%,98%,99%or100%sequenceidentitytoa5'UTRconserved 

domainorGC-richdomainofanAnellovirussequencee.g.,asdescribedherein.  

Inembodimentstheproteinbindingsequencehasatleastabout70%,75%,80%,85%,90%, 

95%,96%,97%,98%,99%,or100%sequenceidentitytoanAnellovirus5'UTRconserveddomain 

nucleotidesequencee.g.,asdescribedherein.  

15 

5,UTRRegions 

Insomeembodimentsanucleicacidmoleculeasdescribedherein(e.g.,ageneticelement, 

geneticelementconstructorgeneticelementregion)comprisesa5'UTRsequencee.g.,a5'UTR 

conserveddomainsequenceasdescribedherein(e.g.,inanyofTablesAl, B1, orCl),orasequence 

20 havingatleast75%,80%,85%,90%,95%,96%,97%,98%,or99%sequenceidentitythereto.  

Insomeembodimentsthe5' UTRsequencecomprisesthenucleicacidsequence 

acidsequencehavingatleast85%,90%,95%,96%,97%,98%, or99%sequenceidentitythereto.In 

someembodimentsthe5'UTRsequencecomprisesthenucleicacidsequence 

25 1CAGTCToranucleic 

acidsequencehavingnomorethan1, 2,3,4,5,6,7,8,9,or10nucleotidedifferences(e.g.,substitutions 

deletionsoradditions)relativethereto.InembodimentsXiisA.InembodimentsXiisabsent.  

Insomeembodimentsthe5' UTRsequencecomprisesthenucleicacidsequenceofthe5' UTR 

ofanAlphatorquevirus(e.g.,Ringi),orasequencehavingatleast75%,80%,85%,90%,95%,96%, 

30 97%,98%,or99%sequenceidentitythereto.Inembodimentsthe5'UTRsequencecomprisesthe 

nucleicacidsequenceofthe5' UTRconserveddomainlistedinTableA1orasequencehavingatleast 

75%,80%,85%,90%,95%,96%,97%,98%, or99%sequenceidentitythereto.Insomeembodiments 

thenucleicacidmoleculecomprisesanucleicacidsequencehavingatleast95%sequenceidentitytothe 

5, UTRconserveddomainlistedinTableA1.Insomeembodiments, thenucleicacidmolecule 
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comprisesanucleicacidsequencehavingatleast95.775%sequenceidentitytothe5'UTRconserved 

domainlistedinTableAl. Insomeembodimentsthenucleicacidmoleculecomprisesanucleicacid 

sequencehavingatleast97%sequenceidentitytothe5' UTRconserveddomainlistedinTableA1a In 

someembodimentsthenucleicacidmoleculecomprisesanucleicacidsequencehavingatleast97.183% 

5 sequenceidentitytothe5'UTRconserveddomainlistedinTableAla Insomeembodimentsthe5'UTR 
U 

sequencecomprisesthenucleicacidsequence 

AGGTGAGTTTACACACCGCAGTCAAGGGGCAATTCGGGCTCGGGACTGGC, oranucleicacid 

sequencehavingatleast85%,90%,95%,96%,97%,98%, or99%sequenceidentitythereto.Insome 

embodimentsthe5'UTRsequencecomprisesthenucleicacidsequence 

10 AGGTGAGTTTACACACCGCAGTCAAGGGGCAATTCGGGCTCGGGACTGGCoranucleicacid 

sequencehavingnomoretan1, 2,3,4,5,6,7,8,9,or10nucleotidedifferences(eagasubstitutions 

deletionsoradditions)relativetheretoa 

Insomeembodimentsthe5' UTRsequencecomprisesthenucleicacidsequenceofthe5' UTR 

ofanBetatorquevirus(eag.,Ring2),orasequencehavingatleast75%,80%,85%,86%,87%,88%,89%, 

15 90%,91%,92%,93%,94%,95%,96%,97%,98%, or99%sequenceidentitythereto.Inembodiments 

the5, UTRsequencecomprisesthenucleicacidsequenceofthe5' UTRconserveddomainlistedin 

TableBiorasequencehavingatleast75%,80%,85%,86%,87%,88%,89%,90%,91%,92%,93%, 

94%,95%,96%,97%,98%,or99%sequenceidentitythereto.Insomeembodimentsthenucleicacid 

molecule U 

comprisesanucleicacidsequencehavingatleast85%sequenceidentitytothe5' UTR 
20 conserveddomainlistedinTableB1. Insomeembodimentsthenucleicacidmoleculecomprisesa 

nucleicacidsequencehavingatleast87%sequenceidentitytothe5'UTRconserveddomainlistedin 

least87a324%sequenceidentitytothe5' UTRconserveddomainlistedinTableB1a Insome 

embodimentsthenucleicacidmoleculecomprisesanucleicacidsequencehavingatleast88%sequence 

25 identitytothe5' UTRconserveddomainlistedinTableB1a Insomeembodimentsthenucleicacid 

molecule comprisesanucleicacidsequencehavingatleast88a732%sequenceidentitytothe5'UTR 

conserveddomainlistedinTableB1a Insomeembodimentsthenucleicacidmoleculecomprisesa 

nucleicacidsequencehavingatleast91%sequenceidentitytothe5' LTTRconserveddomainlistedin 

TableB1a Insomeembodimentsthenucleicacidmoleculecomprisesanucleicacidsequencehavingat 

30 least91a549%sequenceidentitytothe5' UTRconserveddomainlistedinTableB1a Insome 

embodimentsthenucleicacidmoleculecomprisesanucleicacidsequencehavingatleast92%sequence 

identitytothe5' UTRconserveddomainlistedinTableB1a Insomeembodimentsthenucleicacid 

molecule comprisesanucleicacidsequencehavingatleast92a958%sequenceidentitytothe5'UTR 

conserveddomainlistedinTableB1a Insomeembodimentsthenucleicacidmoleculecomprisesa 
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nucleicacidsequencehavingatleast94%sequenceidentitytothe5'UTRconserveddomainlistedin 

TableB1. Insomeembodimentsthenucleicacidmoleculecomprisesanucleicacidsequencehavingat 

least94.366%sequenceidentitytothe5' UTRconserveddomainlistedinTableB1a Insome 

embodimentsthenucleicacidmoleculecomprisesanucleicacidsequencehavingatleast95%sequence 

5 identitytothe5' UTRconserveddomainlistedinTableB1~Insomeembodimentsthenucleicacid 

molecule comprisesanucleicacidsequencehavingatleast95.775%sequenceidentitytothe5'UTR 

conserveddomainlistedinTableB1. Insomeembodimentsthenucleicacidmoleculecomprisesa 

nucleicacidsequencehavingatleast97%sequenceidentitytothe5'UTRconserveddomainlistedin 

TableB1. Insomeembodimentsthenucleicacidmoleculecomprisesanucleicacidsequencehavingat 

10 least97a 183%sequenceidentitytothe5' UTRconserveddomainlistedinTableB1a Insome 

embodimentsthe5'UTRsequencecomprisesthenucleicacidsequence 

AGGTGAGTGAAACCACCGAAGTCAAGGGGCAATTCGGGCTAGATCAGTCToranucleicacid 

sequencehavingatleast85%,90%,95%,96%,97%,98%, or99%sequenceidentitythereto.Insome 

embodimentsthe5'UTRsequencecomprisesthenucleicacidsequence 

15 AGGTGAGTGAAACCACCGAAGTCAAGGGGCAATTCGGGCTAGATCAGTCToranucleicacid 

sequencehavingnomoretan1, 2,3,4,5,6,7,8,9,or10nucleotidedifferences(eagasubstitutions 

deletionsoradditions)relativetheretoa 

Insomeembodimentsthe5' UTRsequencecomprisesthenucleicacidsequenceofthe5' UTR 

ofanGammatorquevirus(eagaRing4),orasequencehavingatleast75%,80%,85%,90%,95%,96%, 

20 97%,98%,or99%sequenceidentitythereto.Inembodimentsthe5'UTRsequencecomprisesthe 

nucleicacidsequenceofthe5' UTRconserveddomainlistedinTableC1orasequencehavingatleast 

thenucleicacidmoleculecomprisesanucleicacidsequencehavingatleast97%sequenceidentitytothe 

5, UTRconserveddomainlistedinTableC1a Insomeembodiments, thenucleicacidmolecule 

25 comprisesanucleicacidsequencehavingatleast97.183%sequenceidentitytothe5'UTRconserved 

domainlistedinTableC1a Insomeembodiments, the5' UTRsequencecomprisesthenucleicacid 

sequenceAGGTGAGTGAAACCACCGAGGTCTAGGGGCAATTCGGGCTAGGGCAGTCT, ora 

nucleicacidsequencehavingatleast85%,90%,95%,96%,97%,98%, or99%sequenceidentitytheretoa 

Insomeembodimentsthe5' UTRsequencecomprisesthenucleicacidsequence 

30 AGGTGAGTGAAACCACCGAGGTCTAGGGGCAATTCGGGCTAGGGCAGTCToranucleicacid 

sequencehavingnomorethan1, 2,3,4,5,6,7,8,9,or10nucleotidedifferences(eagasubstitutions 

deletionsoradditions)relativetheretoa 

Insomeembodimentsthegeneticelement(eagaprotein-bindingsequenceofthegeneticelement) 

comprisesanucleicacidsequencehavingatleastabout75%(eagaatleast75%,80%,85%,90%,95%, 
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96%,97%,98%,99%or100%)identitytoanAnellovirus5'UTRsequence, eag., anucleicacid 
U 

sequenceshowninTable38.Insomeembodimentsthegeneticelement(e.g.,protein-bindingsequence 

ofthegeneticelement)comprisesanucleicacidsequenceoftheConsensus5' UTRsequenceshownin 

Table38whereinXi, X2 ,X3 ,X4 ,andX5 areeachindependentlyanynucleotide, e.g.,whereinXi=Gor 

5 TX2 =CorAX 3 =GorAX 4 =TorCandX 5 =ACorT).Inembodimentsthegeneticelement 

(e.g., protein-bindingsequenceofthegeneticelement)comprisesanucleicacidsequencehavingatleast 

about75%(e.g.,atleast75%,80%,85%,90%,95%,96%,97%,98%,99%,or100%)identitytothe 

Consensus5'UTRsequenceshowninTable38.Inembodimentsthegeneticelement(e.g.,protein

bindingsequenceofthegeneticelement)comprisesanucleicacidsequencehavingatleastabout75% 

10 (e.g.,atleast75%,80%,85%,90%,95%,96%,97%,98%,99%,or100%)identitytotheexemplary 

TTV5'UTRsequenceshowninTable38.Inembodimentsthegeneticelement(e.g., U 

U 

sequenceofthegeneticelement)comprisesanucleicacidsequencehavingatleastabout75%(e.g.,at 

least75%,80%,85%,90%,95%,96%,97%,98%,99%or100%)identitytotheTTV-CT3OF5'UTR 

sequenceshowninTable38.Inembodimentsthegeneticelement(e.g.,protein-bindingsequenceofthe 

15 geneticelement)comprisesanucleicacidsequencehavingatleastabout75%(e.g.,atleast75%,80%, 

85%,90%,95%,96%,97%,98%,99%,or100%)identitytotheTTV-HD23a5'UTRsequenceshownin 

Table38.Inembodimentsthegeneticelement(e.g., protein-bindingsequenceofthegeneticelement) 

comprisesanucleicacidsequencehavingatleastabout75%(e.g.,atleast75%,80%,85%,90%,95%, 

96%,97%,98%,99%or100%)identitytotheTTV-JA2O5'UTRsequenceshowninTable38.In 

20 embodimentsthegeneticelement(e.g.,protein-bindingsequenceofthegeneticelement)comprisesa 

nucleicacidsequencehavingatleastabout75%(e.g.,atleast75%,80%,85%,90%,95%,96%,97%, 

thegeneticelement(e.g.,protein-bindingsequenceofthegeneticelement)comprisesanucleicacid 

sequencehavingatleastabout75%(e.g.,atleast75%,80%,85%,90%,95%,96%,97%,98%,99%or 

25 100%)identitytotheTTV-tth85'UTRsequenceshowninTable38.  

Inembodimentsthegeneticelement(e.g.,protein-bindingsequenceofthegeneticelement) 

comprisesanucleicacidsequencehavingatleastabout75%(e.g.,atleast75%,80%,85%,90%,95%, 
U 

96%,97%,98%,99%or100%)identitytotheAlphatorquevirusConsensus5'UTRsequenceshownin 

Table38.Inembodimentsthegeneticelement(e.g., protein-bindingsequenceofthegeneticelement) 

30 comprisesanucleicacidsequencehavingatleastabout75%(e.g.,atleast75%,80%,85%,90%,95%, 

96%,97%,98%,99%or100%)identitytotheAlphatorquevirusClade15'UTRsequenceshownin 

Table38.Inembodimentsthegeneticelement(e.g., protein-bindingsequenceofthegeneticelement) 

comprisesanucleicacidsequencehavingatleastabout75%(e.g.,atleast75%,80%,85%,90%,95%, 

96%,97%,98%,99%or100%)identitytotheAlphatorquevirusClade25'UTRsequenceshownin 
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Table38aInembodimentsthegeneticelement(eag., protein-bindingsequenceofthegeneticelement) 

comprisesanucleicacidsequencehavingatleastabout'15%(eagaatleast75%,80%,85%,90%,95%, 

96%,97%,98%,99%or100%)identitytotheAlphatorquevirusClade35'UTRsequenceshownin 

Table38.Inembodimentsthegeneticelement(eag., protein-bindingsequenceofthegeneticelement) 

5 comprisesanucleicacidsequencehavingatleastabout75%(e.g~,atleast75%,80%,85%,90%,95%, 

96%,97%,98%,99%or100%)identitytotheAlphatorquevirusClade45'UTRsequenceshownin 

Table38.Inembodimentsthegeneticelement(eag., protein-bindingsequenceofthegeneticelement) 

comprisesanucleicacidsequencehavingatleastabout75%(eagaatleast75%,80%,85%,90%,95%, 

96%,97%,98%,99%or100%)identitytotheAlphatorquevirusClade55'UTRsequenceshownin 

10 Table38~Inembodimentsthegeneticelement(egg., protein-bindingsequenceofthegeneticelement) 

comprisesanucleicacidsequencehavingatleastabout75%(eagaatleast75%,80%,85%,90%,95%, 

96%,97%,98%,99%or100%)identitytotheAlphatorquevirusClade65'UTRsequenceshownin 

Table38.Inembodimentsthegeneticelement(eag., protein-bindingsequenceofthegeneticelement) 

comprisesanucleicacidsequencehavingatleastabout75%(eagaatleast75%,80%,85%,90%,95%, 

15 96%,97%,98%,99%or100%)identitytotheAlphatorquevirusClade75'UTRsequenceshownin 

Table38~ 

Table38.Exemplary5'UTRsequencesfromAnelloviruses 

Source Sequence SEQIDNO: 

Consensus CGGGTGCCGX 1 AGGTGAGTTTACACACCGX 2 AGT 105 

CAAGGGGCAATTCGGGCTCX 3 GGACTGGCCGGG 

Xi=GorT 

=CorA 

=GorA 

=TorC 

=ACorT 

ExemplaryTTVSequence CGGGTGCCGGAGGTGAGTTTACACACCGCAGTC 106 

AAGGGGCAATTCGGGCTCGGGACTGGCCGGGCT 

WTGGG 

TTV-CT3OF CGGGTGCCGTAGGTGAGTTTACACACCGCAGTC 107 

AAGGGGCAATTCGGGCTCGGGACTGGCCGGGCT 

ATGGG 

151 

CX2(5 TGGG



WO2022/170195 PCT/IiS2022/O15499 

TTV-JJD23a CGGGTGCCGGAGGTGAGTTTACACACCGCAGTC 108 

AAGGGGCAATTCGGGCTCGGGACTGGCCGGGCC 

CTGGG 

TTV-JA20 CGGGTGCCGGAGGTGAGTTTACACACCGCAGTC 109 

AAGGGGCAATTCGGGCTCGGGACTGGCCGGGCT 

TTGGG 

TTV-TJN02 CGGGTGCCGGAGGTGAGTTTACACACCGCAGTC 110 

AAGGGGCAATTCGGGCTCGGGACTGGCCGGGCT 

ATGGG 

TTV-tth8 CGGGTGCCGGAGGTGAGTTTACACACCGAAGTC 111 

AAGGGGCAATTCGGGCTCAGGACTGGCCGGGCT 

TTGGG 

Alphatorquevirus CGGGTGCCGGAGGTGAGTTTACACACCGCAGTC 112 

Consensus5'UTR AAGGGGCAATTCGGGCTCGGGACTGGCCGGGC 

X1 X2 TGGGwhereinXicomprisesTorCandwherein 

X2 comprisesACorTa 

Alphatorquevirus CGGGTGCCGTAGGTGAGTTTACACACCGCAGTC 113 

Clade15'UTR(e.g., AAGGGGCAATTCGGGCTCGGGACTGGCCGGGCT 

TTV-CT3OF) ATGGG 

Alphatorquevirus CGGGTGCCGGAGGTGAGTTTACACACCGCAGTC 114 

Clade25'UTR(e.g., AAGGGGCAATTCGGGCTCGGGACTGGCCGGGCC 

Alphatorquevirus CGGGTGCCGGAGGTGAGTTTACACACCGAAGTC 115 

Clade35'UTR(e.g., AAGGGGCAATTCGGGCTCAGGACTGGCCGGGCT 

TTV-tth8) TTGGG 

Alphatorquevirus CGGGTGCCGGAGGTGAGTTTACACACCGCAGTC 116 

Clade45'UTR(e.g., AAGGGGCAATTCGGGCTCGGGAGGCCGGGCCAT 

TTV-JJD2Oa) GGG 

Alphatorquevirus CGGGTGCCGGAGGTGAGTTTACACACCGCAGTC 117 

Clade55'UTR(e.g., AAGGGGCAATTCGGGCTCGGGACTGGCCGGGCC 

TTV-16) CCGGG 

152 

TTV-P13-1) CGGG



WO2022/170195 PCT/IiS2022/O15499 

Alphatorquevirus CGGGTGCCGGAGGTGAGTTTACACACCGCAGTC 118 

Clade65'UTR(e.g., AAGGGGCAATTCGGGCTCGGGACTGGCCGGGCT 

TTV-TJNO2) ATGGG 

Alphatorquevirus CGGGTGCCGAAGGTGAGTTTACACACCGCAGTC 119 

Clade75'UTR(e.g., AAGGGGCAATTCGGGCTCGGGACTGGCCGGGCT 

TTV-JID16d) ATGGG 

Identificationof5'UTRsequences 

InsomeembodimentsanAnellovirus5'UTRsequencecanbeidentifiedwithinthegenomeof 

anAnellovirus(e~g~,aputativeAnellovirusgenomeidentifiedforexamplebynucleicacidsequencing 

5 techniquese.g.,deepsequencingtechniques).InsomeembodimentsanAnellovirus5'UTRsequenceis 

identifiedbyoneorbothofthefollowingsteps: 

(i)Identificationofcircularizationjunctionpoint:Insomeembodimentsa5'UTRwillbe 
U 

positionednearacircularizationjunctionpointofafull-lengthcircularizedAnellovirusgenome.A 

circularizationjunctionpointcanbeidentifiedforexamplebyidentifyingoverlappingregionsofthe 

10 sequence.Insomeembodimentsaoverlappingregionofthesequencecanbetrimmedfromthesequence 

toproduceafull-lengthAnellovirusgenomesequencethathasbeencircularized.Insomeembodiments 

agenomesequenceiscircularizedinthismannerusingsoftware.Withoutwishingtobeboundbytheory, 

computationallycircularizingagenomemayresultinthestartpositionforthesequencebeingorientedin 

anon-biological.Landmarkswithinthesequencecanbeusedtore-orientsequencesintheproper 

15 direction.Forexamplelandmarksequencemayincludesequenceshavingsubstantialhomologytoone 

capsiteinitiatorelementtranscriptionalstartsite,5'UTRconserveddomainORFi, ORF1/1, ORF1/2, 

ORF2,ORF2/2,ORF2/3,ORF2t/3,threeopen-readingframeregionpoly(A)signalorGC-richregionof 

anAnelloviruse.g.,asdescribedherein).  
20 (ii)Ident~flcationof5'UTRsequence:Onceaputative S 

Anellovirusgenomesequencehasbeen 

obtainedthesequence(orportionsthereof, e.g~,havingalengthbetweenabout40-50,50-60,60-70, 

70-80,80-90,or90-100nucleotides)canbecomparedtooneormoreAnellovirus5'UTRsequences 

(eag., asdescribedherein)toidentifysequenceshavingsubstantialhomologythereto.Insome 
U 

embodimentsaputativeAnellovirus5'UTRregionhasatleast50%,60%,70%,75%,80%,85%,90%, 

25 95%,96%,97%,98%,99%,or100%sequenceidentitytoanAnellovirus5'UTRsequenceasdescribed 

herein 

153 

ormoreelementswithinanAnellovirusgenomeasdescribedherein(eag.,oneormoreofaTATAbox
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GC-Rich S 

Regions 

Insomeembodimentsthegeneticelement(e.g.,protein-bindingsequenceofthegeneticelement) 

comprisesanucleicacidsequencehavingatleastabout75%(e.g.,atleast75%,80%,85%,90%,95%, 

96%,97%,98%,99%or100%)identitytoanucleicacidsequenceshowninTable39.Inembodiments, 

5 thegeneticelement(e.g.,protein-bindingsequenceofthegeneticelement)comprisesanucleicacid 

sequencehavingatleastabout75%(e.g.,atleast75%,80%,85%,90%,95%,96%,97%,98%,99%or 

100%)identitytoaGC-richsequenceshowninTable39.  

Inembodimentsthegeneticelement(e.g.,protein-bindingsequenceofthegeneticelement) 

comprisesanucleicacidsequencehavingatleastabout75%(e.g.,atleast75%,80%,85%,90%,95%, 

10 96%,97%,98%,99%or100%)identitytoa36-nucleotideGC-richsequenceasshowninTable39(e.g., 

36-nucleotideconsensusGC-richregionsequence1, 36-nucleotideconsensusGC-richregionsequence2 

TTVClade136-nucleotideregionTTVClade336-nucleotideregionTTVClade3isolateGH136

nucleotideregionTTVClade3s1e193236-nucleotideregionTTVClade4ctdcOO236-nucleotide 

regionTTVClade536-nucleotideregionTTVClade636-nucleotideregionorTTVClade736

15 nucleotideregion). Inembodiments, thegeneticelement(e.g., protein-bindingsequenceofthegenetic 

element)comprisesanucleicacidsequencecomprisingatleast10,15,20,25,30,31, 32,33,34,35or 

36consecutivenucleotidesofa36-nucleotideGC-richsequenceasshowninTable39(e.g.,36-nucleotide 

consensusGC-richregionsequence1, 36-nucleotideconsensusGC-richregionsequence2,TTVClade1 

36-nucleotideregionTTVClade336-nucleotideregionTTVClade3isolateGill36-nucleotideregion, 

20 TTVClade3s1e193236-nucleotide U 

regionTTVClade4ctdc00236-nucleotideregionTTVClade536
nucleotideregionTTVClade636-nucleotideregionorTTVClade736-nucleotideregion).  

comprisesanucleicacidsequencehavingatleastabout75%(e.g.,atleast75%,80%,85%,90%,95%, 

96%,97%,98%,99%or100%)identitytoanAlphatorquevirusGC-richregionsequence, e.g.,selected 

25 fromTTV-CT3OFTTV-P13-1,TTV-tth8,TTV-HD2OaTTV-16,TTV-TJNO2orTTV-HDl6de.g.,as 

listedinTable39.Inembodimentsthegeneticelement(e.g., protein-bindingsequenceofthegenetic 

element)comprisesanucleicacidsequencecomprisingatleast10,15,20,25,30,35,40,45,50,60,70, 

80,90,100,104,105,108,110,111,115,120,122,130,140,145,150,155,or156consecutive 

nucleotidesofanAlphatorquevirusGC-richregionsequence, e.g.,selectedfromTTV-CT3OFTTV-P13

30 1,TTV-tth8,TTV-lJD2OaTTV-16,TTV-TJNO2,orTTV-HD16de.g.,aslistedinTable39.  

Inembodimentsthe36-nucleotideGC-richsequenceisselectedfrom: 

(i)CGCGCTGCGCGCGCCGCCCAGTAGGGGGAGCCATGC(SEQIDNO:160), 

(ii)GCGCTX1 CGCGCGCGCGCCGGGGGGCTGCGCCCCCCC(SEQIDNO:164), 

whereinXiisselectedfromTGorA; 
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Inembodimentsthegeneticelement(e.g.,protein-bindingsequenceofthegeneticelement)
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(iii)GCGCTTCGCGCGCCGCCCACTAGGGGGCGTTGCGCG(SEQIDNO:165); 

(iv)GCGCTGCGCGCGCCGCCCAGTAGGGGGCGCAATGCG(SEQIDNO:166); 

(v)GCGCTGCGCGCGCGGCCCCCGGGGGAGGCATTGCCT(SEQIDNO:167); 

(vi)GCGCTGCGCGCGCGCGCCGGGGGGGCGCCAGCGCCC(SEQIDNO:168); 

5 (vii)GCGCTTCGCGCGCGCGCCGGGGGGCTCCGCCCCCCC(SEQIDNO:169); 

S 

(viii)GCGCTTCGCGCGCGCGCCGGGGGGCTGCGCCCCCCC(SEQIDNO:170), 
(ix)GCGCTACGCGCGCGCGCCGGGGGGCTGCGCCCCCCC(SEQIDNO:171);or 

(x)GCGCTACGCGCGCGCGCCGGGGGGCTCTGCCCCCCC(SEQIDNO:172).  

Inembodimentsthegeneticelement(e.g.,protein-bindingsequenceofthegeneticelement)comprises 

10 thenucleicacidsequenceCGCGCTGCGCGCGCCGCCCAGTAGGGGGAGCCATGC(SEQIDNO: 

160).  

Inembodimentsthegeneticelement(e.g.,protein-bindingsequenceofthegeneticelement) 

comprisesanucleicacidsequenceoftheConsensusGC-richsequenceshowninTable39whereinX 1 , 

x4,x5,x6,x7,x12,x13,x14,x15,x20,x21,x22,x26,x29,x30,andX33areeachindependentlyany 
15 nucleotideandwhereinX2,X3,XsX9,XioX11,X16,X17,XisXwX23,X24,X25,X27,X28,X31,Xrand 

x34areeachindependentlyabsentoranynucleotide.Insomeembodimentsoneormoreof(e.g., allof) 

xlthroughX3 4 areeachindependentlythenucleotide(orabsent)specifiedinTable39. Inembodiments, 

thegeneticelement(e.g.,protein-bindingsequenceofthegeneticelement)comprisesanucleicacid 

sequencehavingatleastabout75%(e.g.,atleast75%,80%,85%,90%,95%,96%,97%,98%,99%or 

20 100%)identitytoanexemplaryTTVGC-richsequenceshowninTable39(e.g.,thefullsequence 

Fragment, Fragment2,Fragment3,oranycombinationthereofe.g., Fragments1-3inorder).In 

nucleicacidsequencehavingatleastabout75%(e.g.,atleast75%,80%,85%,90%,95%,96%,97%, 

98%,99%,or100%)identitytoaTTV-CT3OFGC-richsequenceshowninTable39(e.g.,thefull 

25 sequenceFragment1, Fragment2,Fragment3,Fragment4,Fragment5,Fragment6,Fragment7 

Fragment8oranycombinationthereof, e.g.,Fragments1-7inorder).Inembodimentsthegenetic 

element(e.g., protein-bindingsequenceofthegeneticelement)comprisesanucleicacidsequencehaving 

atleastabout75%(e.g.,atleast75%,80%,85%,90%,95%,96%,97%,98%,99%,or100%)identityto 

aTTV-HD23aGC-richsequenceshowninTable39(e.g.,thefullsequenceFragment1, Fragment2, 

30 Fragment3,Fragment4,Fragment5,Fragment6,oranycombinationthereofe.g.,Fragments1-6in 
U 

order).Inembodimentsthegeneticelement(e.g.,protein-bindingsequenceofthegeneticelement) 

comprisesanucleicacidsequencehavingatleastabout75%(e.g.,atleast75%,80%,85%,90%,95%, 

96%,97%,98%,99%or100%)identitytoaTTV-JA2OGC-richsequenceshowninTable39(e.g.,the 

fullsequenceFragment1, Fragment2,oranycombinationthereofe.g., Fragments1and2inorder).In 

155 

embodimentsthegeneticelement(e.g.,protein-bindingsequenceofthegeneticelement)comprisesa
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embodimentsthegeneticelement(eagaprotein-bindingsequenceofthegeneticelement)comprisesa 

nucleicacidsequencehavingatleastabout75%(eagaatleast75%,80%,85%,90%,95%,96%,97%, 

98%,99%,or100%)identitytoaTTV-TJNO2GC-richsequenceshowninTable39(eag.,thefull 

sequenceFragment1, Fragment2,Fragment3,Fragment4,Fragment5,Fragment6,Fragment7 

5 FragmentSoranycombinationthereof, e~Fragments1-8inorder).Inembodimentsthegenetic 

element(eag., protein-bindingsequenceofthegeneticelement)comprisesanucleicacidsequencehaving 

atleastabout75%(eag.,atleast75%,80%,85%,90%,95%,96%,97%,98%,99%,or100%)identityto 

aTTV-tth8GC-richsequenceshowninTable39(e.g.,thefullsequenceFragment1, Fragment2 

Fragment3,Fragment4,Fragment5,Fragment6,Fragment7,Fragment8,Fragment9orany 

10 combinationthereofe~g~, Fragments1-6inorder).Inembodimentsthegeneticelement(e.g~, U 

bindingsequenceofthegeneticelement)comprisesanucleicacidsequencehavingatleastabout75% 

(eag.,atLeast'75%,80%,85%,90%,95%,96%,97%,98%,99%,or100%)identitytoFragment'1shown 

inTable39.Inembodimentsthe geneticelement(eag.,protein-bindingsequenceofthegeneticelement) 

comprisesanucleicacidsequencehavingatleastabout75%(eagaatleast75%,80%,85%,90%,95%, 

15 96%,97%,98%,99%or100%)identitytoFragmentSshowninTable39.Inembodimentsthegenetic 

element(egg., protein-bindingsequenceofthegeneticelement)comprisesanucleicacidsequencehaving 

atleastabout75%(eag.,atleast75%,80%,85%,90%,95%,96%,97%,98%,99%,or100%)identityto 

Fragment9showninTable39.  

20 Table39.ExemplaryGC-richsequencesfromAneioviruses 

Source Sequence SEQID 

Consensus CGGCGGX1 GGX2 GX3 X4 X5 CGCGCTX6 CGCGC 120 

GCX7XSX9X1OCX11X12X13X14GGGGX15X16X17X18 

1 1GCX22X23X24X25CCCCCCCX 26CGCGC 

1X32X 
33GGGGGGCTCCGX 3 4CCCCCCGGCCCCCC 

Xi=GorC 

x2=GCorabsent 

x3=Corabsent 

=GorC 

=GorC 

=TGorA 

156 

NO:
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=GorC 

x8=Gorabsent 

x9=Corabsent 

x1o=Corabsent 

xli- GAorabsent 

X1 2 -GorC 

x13=CorT 
X1 4 -GorA 

X1 5 -GorA 

x16- AGTorabsent 

x17- GCorabsent 

xis=GCorabsent 

x19=CAorabsent 

X2 0 =CorA 

X2 1 =TorA 

X2 2 -GorC 

x23- GTorabsent 

x24=Corabsent 

x25- GCorabsent 

X2 6 -GorC 

XE1 - Gorabsent 

X2 9 -GorA 

X3 0 -GorT 

x31=CTorabsent 

x32- GCAorabsent 

X3 3 -GorC 

x34=Corabsent 

ExemplaryTTV Fullsequence GCCGCCGCGGCGGCGGSGGNGNSGCGCGCT 121 

Sequence DCGCGCGCSNNNCRCCRGGGGGNNNNCWG 

CSNCNCCCCCCCCCGCGCATGCGCGGGKCC 

CCCCCCCNNCGGGGGGCTCCGCCCCCCGGC 

CCCCCCCCGTGCTAAACCCACCGCGCATGC 

GCGACCACGCCCCCGCCGCC 

157 

x28=Corabsent
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Fragment GCCGCCGCGGCGGCGGSGGNGNSGCGCGCT 122 

DCGCGCGCSNNNCRCCRGGGGGNNNNCWG 

CsNCNCCCCCCCCCGCGCAT 
Fragment GCGCGGGKCCCCCCCCCNNCGGGGGGCTC 123 

CG 

Fragment CCCCCCGGCCCCCCCCCGTGCTAAACCCAC 124 

CGCGCATGCGCGACCACGCCCCCGCCGCC 

TTV-CT3OF Fu11sequence GCGGCGG-GGGGGCG-GCCGCG- 125 

TTCGCGCGCCGCCCACCAGGGGGTG-

CTGCG-CGCCCCCCCCCGCGCAT 

GCGCGGGGCCCCCCCCC- 

GGGGGGGCTCCGCCCCCCCGGCCCCCCCCC 

GTGCTAAACCCACCGCGCATGCGCGACCAC 

GCCCCCGCCGCC 

Fragment GCGGCGG 126 

Fragment GGGGGCG 127 

Fragment GCCGCG 128 

Fragment TTCGCGCGCCGCCCACCAGGGGGTG 129 

Fragment CTGCG 130 

Fragment CGCCCCCCCCCGCGCAT 131 

Fragment GCGCGGGGCCCCCCCCC 132 

GTGCTAAACCCACCGCGCATGCGCGACCAC 

GCCCCCGCCGCC 

TTV-JJD23a Fullsequence CGGCGGCGGCGGCG- 134 

CGCGCGCTGCGCGCGCG--

CGCCGGGGGGGCGCCAGCG

CCCCCCCCCCCGCGCAT 

GCACGGGTCCCCCCCCCCACGGGGGGCTCC 

GCCCCCCGGCCCCCCCCC 

Fragment CGGCGGCGGCGGCG 135 

Fragment CGCGCGCTGCGCGCGCG 136 

Fragment CGCCGGGGGGGCGCCAGCG 137 

158 

Fragment GGGGGGGCTCCGCCCCCCCGGCCCCCCCCC 133
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Fragment CCCCCCCCCCCGCGCAT 138 

Fragment GCACGGGTCCCCCCCCCCACGGGGGGCTCC 139 

G 

Fragment CCCCCCGGCCCCCCCCC 140 

TTV-JA2O Fullsequence CCGTCGGCGGGGGGGCCGCGCGCTGCGCG 141 

CGCGGCCC

~~GGGGGAGGCACAGCCTCCCCCCCCCGCG 

CGCATGCGCGCGGGTCCCCCCCCCTCCGGG 

GGGCTCCGCCCCCCGGCCCCCCCC 

Fragment CCGTCGGCGGGGGGGCCGCGCGCTGCGCG 142 

CGCGGCCC 

Fragment CCGGGGGAGGCACAGCCTCCCCCCCCCGCG 143 

CGCATGCGCGCGGGTCCCCCCCCCTCCGGG 

GGGCTCCGCCCCCCGGCCCCCCCC 

TTV-TJNO2 Fullsequence CGGCGGCGGCG-CGCGCGCTACGCGCGCG-- 144 

-CGCCGGGGGG----CTGCCGC

CCCCCCCCCGCGCAT 

GCGCGGGGCCCCCCCCC

GCGGGGGGCTCCGCCCCCCGGCCCCCC 

Fragment CGGCGGCGGCG 145 

Fragment CGCGCGCTACGCGCGCG 146 

Fragment CTGCCGC 148 

Fragment CCCCCCCCCGCGCAT 149 

Fragment GCGCGGGGCCCCCCCCC 150 

Fragment GCGGGGGGCTCCG 151 

Fragment CCCCCCGGCCCCCC 152 

TTV-tth8 Fullsequence GCCGCCGCGGCGGCGGGGG- 153 

GCGGCGCGCTGCGCGCGCCGCCCAGTAGG 

GGGAGCCATGCG---CCCCCCCCCGCGCAT 

GCGCGGGGCCCCCCCCC

GCGGGGGGCTCCG 

CCCCCCGGCCCCCCCCG 

159 

Fragment CGCCGGGGGG 147
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Fragment GCCGCCGCGGCGGCGGGGG 154 

Fragment GCGGCGCGCTGCGCGCGCCGCCCAGTAGG 155 

GGGAGCCATGCG 

Fragment CCCCCCCCCGCGCAT 156 

Fragment GCGCGGGGCCCCCCCCC 15'1 

Fragment GCGGGGGGCTCCG 158 

Fragment CCCCCCGGCCCCCCCCG 159 

Fragment CGCGCTGCGCGCGCCGCCCAGTAGGGGGA 160 

GCCATGC 

Fragment CCGCCATCTTAAGTAGTTGAGGCGGACGGT 161 

GGCGTGAGTTCAAAGGTCACCATCAGCCAC 

ACCTACTCAAAATGGTGG 

Fragment CTTAAGTAGTTGAGGCGGACGGTGGCGTGA 162 

GTTCAAAGGTCACCATCAGCCACACCTACT 

CAAAATGGTGGACAATTTCTTCCGGGTCAA 

AGGTTACAGCCGCCATGTTAAAACACGTGA 

CGTATGACGTCACGGCCGCCATTTTGTGAC 

ACAAGATGGCCGACTTCCTTCC 

AdditionalGC-rich 36-nucleotide CGCGCTGCGCGCGCCGCCCAGTAGGGGGA 163 

Sequences consensusGC- GCCATGC 

richregion 

36-nucleotide 1CGCGCGCGCGCCGGGGGGCTGCG 164 

region CCCCCCCwhereinXiisselectedfromTGorA 

consensus 

sequence 

TTVClade1 GCGCTTCGCGCGCCGCCCACTAGGGGGCGT 165 

36-nucleotide TGCGCG 

region 

TTVClade3 GCGCTGCGCGCGCCGCCCAGTAGGGGGCG 166 

36-nucleotide CAATGCG 

region 

160 

sequence
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TTVClade3 GCGCTGCGCGCGCGGCCCCCGGGGGAGGC 167 

isolateGill36- ATTGCCT 
U 

nucleotide 

region 

TTVClade3 GCGCTGCGCGCGCGCGCCGGGGGGGCGCC 168 

s1e193236- AGCGCCC 
U 

nucleotide 

region 

TTVClade4 GCGCTTCGCGCGCGCGCCGGGGGGCTCCGC 169 

ctdcOO236- CCCCCC 
U 

nucleotide 

region 

TTVClade5 GCGCTTCGCGCGCGCGCCGGGGGGCTGCGC 170 

36-nucleotide CCCCCC 

region 

TTVClade6 GCGCTACGCGCGCGCGCCGGGGGGCTGCG 171 

36-nucleotide CCCCCCC 

region 

TTVClade7 GCGCTACGCGCGCGCGCCGGGGGGCTCTGC 172 

36-nucleotide CCCCCC 

region 

Alphatorquevirus CGCCCACCAGGGGGTGCTGCGCGCCCCCCC 

GC-richregion ccGCGCATGCGCGGGGCCCCCCCCCGGGG 
sequences GGGCTCCGCCCCCCCGGCCCCCCCCCGTGC 

TAAACCCACCGCGCATGCGCGACCACGCCC 

CCGCCGCC 

TTV-P13-1 CCGAGCGTTAGCGAGGAGTGCGACCCTACC 802 

~~CTGGGCCCACTTCTTCGGAGCCGCGCGC 

TACGCCTTCGGCTGCGCGCGGCACCTCAGA 

CCCCCGCTCGTGCTGACACGCTTGCGCGTG 

TCAGACCACTTCGGGCTCGCGGGGGTCGGG 

161 

Additional TTV-CT3OF GCGGCGGGGGGGCGGCCGCGTTCGCGCGC 801
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TTV-tth8 GCCGCCGCGGCGGCGGGGGGCGGCGCGCT 803 

GCGCGCGCCGCCCAGTAGGGGGAGCCATG 

CGCCCCCCCCCGCGCATGCGCGGGGCCCCC 

CCCCGCGGGGGGCTCCGCCCCCCGGCCCCC 

CCCG 

TTV-HD2Oa CGGCCCAGCGGCGGCGCGCGCGCTTCGCGC 804 

GCGCGCCGGGGGGCTCCGCCCCCCCCCGCG 

CATGCGCGGGGCCCCCCCCCGCGGGGGGCT 

CCGCCCCCCGGTCCCCCCCCG 

TTV-16 CGGCCGTGCGGCGGCGCGCGCGCTTCGCGC 805 

GCGCGCCGGGGGCTGCCGCCCCCCCCCGCG 

CATGCGCGCGGGGCCCCCCCCCGCGGGGG 

GCTCCGCCCCCCGGCCCCCCCCCCCG 

TTV-TJNO2 CGGCGGCGGCGCGCGCGCTACGCGCGCGC 806 

GCCGGGGGGCTGCCGCCCCCCCCCCGCGCA 

TGCGCGGGGCCCCCCCCCGCGGGGGGCTCC 

GCCCCCCGGCCCCCC 

TTV-HD16d GGCGGCGGCGCGCGCGCTACGCGCGCGCG 807 

CCGGGGAGCTCTGCCCCCCCCCGCGCATGC 

GCGCGGGTCCCCCCCCCGCGGGGGGCTCCG 

Effectors 

Insomeembodimentsthegeneticelementmayincludeoneormoresequencesthatencodean 

5 effectoreag.,afunctionaleffectore.g.,anendogenouseffectororanexogenouseffectoreag.,a 

therapeuticpolypeptideornucleicacide~g~, cytotoxicorcytolyticRNAorprotein.Insome 

embodimentsthefunctionalnucleicacidisanon-codingRNA.Insomeembodimentsthefunctional 

nucleicacidisacodingRNA.Theeffectormaymodulateabiologicalactivityforexampleincreasingor 

decreasingenzymaticactivitygeneexpressioncellsignalingandcellularororganfunction.Effector 

10 activitiesmayalsoincludebindingregulatoryproteinstomodulateactivityoftheregulatorsuchas 

transcriptionortranslation.Effectoractivitiesalsomayincludeactivatororinhibitorfunctions.For 

exampletheeffectormayinduceenzymaticactivitybytriggeringincreasedsubstrateaffinityinan 

enzymee.g.,fructose2,6-bisphosphateactivatesphosphofructokinase1andincreasestherate 

162 

CCCCCCGGTCCCCCCCCCG
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ofglycolysisinresponsetotheinsulin.Inanotherexampletheeffectormayinhibitsubstratebindingto 

areceptorandinhibititsactivation, e.g.,naltrexoneandnaloxonebindopioidreceptorswithoutactivating 

themandblockthereceptorsabilitytobindopioids.Effector U mayalsoincludemodulating 

proteinstability/degradationand/ortranscriptstability/degradation.Forexampleproteinsmaybe 

5 targetedfordegradationbythepolypeptideco-factor, ubiquitinontoproteinstomarkthemfor 

degradation.Inanotherexampletheeffectorinhibitsenzymaticactivitybyblockingtheenzymesactive 

sitee.g.,methotrexateisastructuralanalogoftetrahydrofolateacoenzymefortheenzymedihydrofolate 

reductasethatbindstodihydrofolatereductase1000-foldmoretightlythanthenaturalsubstrateand 

inhibitsnucleotidebasesynthesis.  

10 Insomeembodimentsthesequenceencodinganeffectorispartofthegeneticelemente it 

canbeinsertedataninsertsiteasdescribedherein.Inembodimentsthesequenceencodinganeffectoris 

insertedintothegeneticelementatanoncodingregione.g.,anoncodingregiondisposed3'oftheopen 

readingframesand5' oftheGC-richregionofthegeneticelementinthe5' noncodingregionupstream 

oftheTATAboxinthe5'UTRinthe3'noncodingregiondownstreamofthepoly-Asignalor 

15 upstreamoftheGC-richregion.Inembodimentsthesequenceencodinganeffectorisinsertedintothe 

geneticelementataboutnucleotide3588ofaTTV-tth8plasmid, e.g., asdescribedhereinoratabout 

nucleotide2843ofaTTMV-LY2plasmide.g.,asdescribedherein.Inembodimentsthesequence 

encodinganeffectorisinsertedintothegeneticelementatorwithinnucleotides336-3015ofaTTV-tth8 

plasmide.g.,asdescribedhereinoratorwithinnucleotides242-2812ofaTTV-LY2plasmid, e.g.,as 

20 describedherein.Insomeembodimentsthesequenceencodinganeffectorreplacespartorallofanopen 

readingframe(e.g.,anORFasdescribedherein, e.g.,anORFiORF1/1,ORF1/2,ORF2,ORF2/2, 

Insomeembodimentsthesequenceencodinganeffectorcomprises100-2000,100-1000,100

500,100-200,200-2000,200-1000,200-500,500-1000,500-2000,or1000-2000nucleotides. Income 

25 embodimentstheeffectorisanucleicacidorproteinpayloade.g.,asdescribedherein.  

RegulatoryNucleicAcids 

Insomeembodimentstheeffectorisaregulatorynucleicacid.Regulatorynucleicacidsmodify 

expressionofanendogenousgeneand/oranexogenousgene.Inoneembodimenttheregulatorynucleic 

30 acidtargetsahostgene.Theregulatorynucleicacidsmayincludebutarenotlimitedtoanucleicacid 

thathybridizestoanendogenousgene(e.g.,miRNAsiRNAmRNAlncRNARNADNAanantisense 

RNAgRNAasdescribedhereinelsewhere),nucleicacidthathybridizestoanexogenousnucleicacid 

suchasaviralDNAorRNAnucleicacidthathybridizestoanRNAnucleicacidthatinterfereswith 

genetranscriptionnucleicacidthatinterfereswithRNAtranslationnucleicacidthatstabilizesRNAor 
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destabilizesRNAsuchastroughtargetingfordegradationandnucleicacidthatmodulatesaDNAor 

RNAbindingfactor.InembodimentstheregulatorynucleicacidencodesanmiRNA.Insome 

embodimentstheregulatorynucleicacidisendogenoustoawild-typeAnellovirus.Insome 

embodimentstheregulatorynucleicacidisexogenoustoawild-typeAnellovirus.  

5 InsomeembodimentstheregulatorynucleicacidcomprisesRNAorRNA-likestructures 

typicallycontaining5-500basepairs(dependingonthespecificRNAstructure, e.g.,miRNA5-30bps, 

lncRNA200-500bps)andmayhaveanucleobasesequenceidentical(orcomplementary)ornearly 

identical(orsubstantiallycomplementary)toacodingsequenceinanexpressedtargetgenewithinthe 

cellorasequenceencodinganexpressedtargetgenewithinthecell.  

10 Insomeembodimentstheregulatorynucleicacidcomprisesanucleicacidsequencee a 

guideRNA(gRNA).InsomeembodimentstheDNAtargetingmoietycomprisesaguideRNAor 

nucleicacidencodingtheguideRNA.AgRNAshortsyntheticRNAcanbecomposedofascaffold" 

sequencenecessaryforbindingtotheincompleteeffectormoietyandauser-defined 20nucleotide 

targetingsequenceforagenomictarget.InpracticeguideRNAsequencesaregenerallydesignedto 

15 havealengthofbetween17- 24nucleotides(e.g.,19,20,or21nucleotides)andcomplementarytothe 
U 

targetednucleicacidsequence.CustomgRNAgeneratorsandalgorithmsareavailablecommerciallyfor 

useinthedesignofeffectiveguideRNAs.Geneeditinghasalsobeenachievedusingachimeric"single 

guideRNA"("sgRNA"),anengineered(synthetic)singleRNAmoleculethatmimicsanaturally 
U 

occurringcrRNA-tracrRNAcomplexandcontainsbothatracrRNA(forbindingthenuclease)andatleast 

20 onecrRNA(toguidethenucleasetothesequencetargetedforediting).ChemicallymodifiedsgRNAs 

havealsobeendemonstratedtobeeffectiveingenomeediting;seeforexampleHendeletal.(2015) 

TheregulatorynucleicacidcomprisesagRNAthatrecognizesspecificDNAsequences(e.g., 

sequencesadjacenttoorwithinapromoterenhancersilencerorrepressorofagene).  

25 Certainregulatorynucleicacidscaninhibitgeneexpressionthroughthebiologicalprocessof 

RNAinterference(RNAi). RNAimoleculescompriseRNAorRNA-likestructurestypicallycontaining 

15-50basepairs(suchasabouti8-25basepairs)andhavinganucleobasesequenceidentical 

(complementary)ornearlyidentical(substantiallycomplementary)toacodingsequenceinanexpressed 

targetgenewithinthecell.RNAimoleculesincludebutarenotlimitedto:shortinterferingRNAs 

30 (siRNAs),double-strandRNAs(dsRNA),microRNAs(miRNAs),shorthairpinRNAs(shRNA), 

meroduplexesanddicersubstrates(U.S.Pat.Nos.8,084,5998,349,809and8,513,207).  

Longnon-codingRNAs(lncRNA)aredefinedasnon-proteincodingtranscriptslongerthan 

100nucleotides.ThissomewhatarbitrarylimitdistinguisheslncRNAsfromsmallregulatoryRNAssuch 

asmicroRNAs(miRNAs),shortinterferingRNAs(siRNAs),andothershortRNAs.Ingeneralthe 
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majority(~78%)oflncRNAsarecharacterizedastissue-specific.DivergentlncRNAsthataretranscribed 
intheoppositedirectiontonearby U 

protein-codinggenes(compriseasignificantproportion~2Ooftotal 

lncRNAsinmammaliangenomes)maypossiblyregulatethetranscriptionofthenearbygene.  

Thegeneticelementmayencoderegulatorynucleicacidswithasequencesubstantially 

5 complementaryorfullycomplementarytoallorafragmentofanendogenousgeneorgeneproduct 

(eag., mRNA).Theregulatorynucleicacidsmaycomplementsequencesattheboundarybetweenintrons 

andexonstopreventthematurationofnewly-generatednuclearRNAtranscriptsofspecificgenesinto 

mRNAfortranscription.Theregulatorynucleicacidsthatarecomplementarytospecificgenescan 

hybridizewiththemRNAforthatgeneandpreventitstranslation.Theantisenseregulatorynucleicacid 

10 canbeDNARNAoraderivativeorhybridthereof 

Thelengthoftheregulatorynucleicacidthathybridizestothetranscriptofinterestmaybe 

between5to30nucleotidesbetweenabout10to30nucleotidesorabout11,12,13,14,15,16,17,18, 

19,20,21,22,23,24,25,26,27,28,29,30ormorenucleotides.Thedegreeofidentityoftheregulatory 

nucleicacidtothetargetedtranscriptshouldbeatleast75%,atleast80%,atleast85%,atleast90%orat 

15 least95%.  

Thegeneticelementmayencodearegulatorynucleicacid, eag., amicroRNA(miRNA)molecule 

identicaltoabout5toabout25contiguousnucleotidesofatargetgene.Insomeembodimentsthe 

miRNAsequencetargetsamRNAandcommenceswiththedinucleotideAAcomprisesaGC-contentof 

about30-70%(about30-60%about40-60%,orabout45%-55%),anddoesnothaveahighpercentage 

20 identitytoanynucleotidesequenceotherthanthetargetinthegenomeofthemammalinwhichitistobe 

introducedforexampleasdeterminedbystandardBLASTsearch.  

more.InsomeembodimentsthegeneticelementcomprisesasequencethatencodesanmIRNAatleast 

about75%,80%,85%,90%95%,96%,97%,98%,99%or100%nucleotidesequenceidentitytoanyone 

25 ofthenucleotidesequencesorasequencethatiscomplementarytoasequencedescribedherein, eage, in 

Table40.  

Table40:Examplesofregulatorynucleicacidse.g.,miRNAs.  

Accession Exemplary 

numberof subsequence SEQID mIRNA prime mIRNA~3prime SEQID 

strain nucleotides PremIRNA NO: perMiRdup NO: perMiRdup NO: 

GCCAUUUUAAGUA 
GGUGAGGUGAAGG AGUAGGUGAG GAUGGUOGGO 

AB008394347 AUUGACGUAAAGG GUCAAGGAUU GGAAGCUACA 

AB008394.1 53551 UUAAAGGUCAUGG 300 GAG(S') 395 CAA(3') 490 
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UCGGCGGAAGCUA 
GAGAAAAUGGU 

GOGUAGGUGAGAA 

GUCACGUGGAGGG 

GACCOGGUGUAAC 

CCGGAAGUAGGCC CAAGUCACGU GGCCCCGUCA 

AB008394357 CCGUGACGUGAGU GGAGGGGACC CGUGAGUUAC 

AB008394.1 93657 UAGGACGUGUGUA 301 CG(5') 396 CAG(3') 491 

GCCAUUUUAAGUA 

GGUGAGGUGAAGG 

AUUGAGGUGAAGG 

UUAAAGGUCAUCO AAGUAGCUGA UCAUCCUCGG 

ABOl7613346 UCGGGGGAAGCUA CGUCAAGGAU CGGAAGGUAC 

AB017613.1 23539 CACAAAAUGGUG 302 UGACG(5') 397 ACAA(3') 492 

GCACACGUCAUAA 

GUGACGUGGUGGG 

GACCOGGUGUAAC 

CCGGAAGUAGGCC AUAAGUCACG GGCCCCGUCA 

ABOl7613356 GGGUGAGGUGAUU UGGUGGGGAG GGUGAUUUGU 

AB017613.1 63644 UGUCACGUGUGUA 303 COG(S') 398 CAC(3') 493 

CUUCCGGGUCAUA 

GGUGAGACCUACG 

UCACAAGUCACGU 

GGGGAGGGUUGGG UGGGGAGGGU CCGGGUCAUA 
AB025946353 GUAUAGCCCGGAA UGGCGUAUAG GGUCACACCU 

AB025946.1 43600 G 304 CCCGGA(3) 399 ACGUCAC(5') 494 

GGGGGGGGGGUGG 

OGGGGGGGGGGGG 

GAAAGGGGGGGGC 

CCCCCCCGGGGGG CGGGGGGGGG GGGUGCCGCC 

AB025946.1 03798 GGG 305 GCCC(3') 400 AAAGGGGG(5') 495 

AUAGGUCAUGAGU 

CAGGUGGGGGAAG 

GOGUGCCUAAACC 

GGGAAGGAUGGUG AUGAGUGAGG AUGGUGGUGO 

AB028668353 GUGGAGGUGAGUG UGGGGGAAGG AGGUGAGUGU 

AB028668.1 73615 UGAGGUGUGUGGG 306 GGUGG(5') 401 GA(3') 496 

GAUUUUAAGUAAG 

GGGGAAGGAGGUG 

GGGGUAGAGAAAA 

UGGGGGGGGAGGA AAGUAAGGGG GAGGAGUUGG 

AB028669344 GUUGGGGGUUGGG GAAGGAGGUG GGGUUGGGGA 

AB028669.1 03513 GAAAAUGG 307 GG(5') 402 A(3') 497 
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AB025946373 GGGUUUGCCCCCC GGGGGGGUUU CCCCCCGGGG



WO2022/170195 PCT/IiS2022/O15499 

GUCACAAGUCACG 

UGGGGAGGGUUGG 

CGUUUAACCCGGA 

AGCCAAUGGUGUU AGUCAGGUGG CAAUGGUGUU 

AB028669354 AGGUGGOGUGUCA GGAGGGUUGG AGGUGGOGUG 

AB028669.1 B3619 OGUGAG 308 0(5') 403 (3') 498 

OGACOGOGUGGOG 
AAGGCGGGUACCC 

GAGGUGAGUUUAC 

AGAGGGAGGUUAA GGGGAAGGGG GGAGGUUAAG 

AB037926162 GGGCCAAUUCGGG GGUACCCGAG GGCCAAUUCG 

AB037926.1 232 CUUGG 309 GU(5') 404 GGGU(3') 499 

CGGGGUAUGGUAG 

COGAGGOGGACCO 

CGUUUUGGGGGGG UAUGGUAGCC GGGCCCCCGC 

AB037926345 CCCGCGGGGGUGU GAGGOGGACO GGGGCUCUCG 

AB037926.1 43513 OGGOGOG 310 COG(S') 405 GCG(3') 500 

CGCCAUUUUGUGA 

UAGGGGGGUGGOG 

UCCCGGCUUCCGU 

ACAACGUGAGGCG AUUUUGUGAU GGGGGGGGUG 

AB037926353 GGGCGUGGCCGUA AGGOGOGUCO GCCGUAUCAG 

AB037926.1 13609 UCAGAAAAUGGGG 311 CGUGGG(5') 406 AAAAUGG(3') 501 

GGUACGUGAUAAG 

UCAGGUGACUGGG 

CAGGUACUAAACC 

GGGAAGUAUGGUG AAGUGAGGUG OGUOGGUGAG 

AB037926363 GGUCACGUGGCCU ACUGGGCAGG GUGGCCUGU(3 

AB037926.1 73714 GUGACGUAGUUG 312 U(S') 407 3 502 

GGGUSUGAGGUCA 

AGGGUGGGGUUAA 

ACGGGGAAGUCAU 

COUGGUCAGGUGA UGACGUCAAA CCUCGUCACG 
AB038621351 GOUGAGGUGAGAG GUGAGGUGGG UGAGGUGAGG 

AB038621.1 13591 cc 313 RAGGGU(5') 408 UCACAG(3') 503 

GOCOGUCOGOGGO 

GAGAGOGOGAGOG 

AAGCGAGCGAUCG 

AGCGUGGGGUGGG GAUCGAGCGU CCGUCCGGGG 

AB038622_227 CGGGUGCCGAAGG CGGGUGGGCG OGAGAGOGOG 

AB038622.1 293 U 314 GGU(3') 409 AGCGA(5') 504 

GGUUGUGACGUGA 

AAGUGAGGUGGGG UGAGGUGAAA AUGGUGGUGA 

AB038622351 AGGGCGGCGUUAA GUCACGUGGG OGUGACCUGA 

AB038622.1 03591 ACGGGGAAGUCAU 315 GAGGGCGG(5) 410 CGUCACG(3') 505 
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COUGGUCAGGUGA 

GGUGAGGUGAGGG 

cc 
GOCOGUCOGOGGO 

GAGAGOGOGAGOG 
AAGCGAGCGAUCG 

AGCGUGGGGUGGG GAUCGAGCGU CCGUCCGGGG 

AB038623_228 CGGGUGCCGUAGG CGGGUGGGCG OGAGAGOGOG 

AB038623.1 295 UG 316 GGU(3') 411 AGCGA(5') 506 

GOGOGUGOGOGGO 

GAGAGOGOGAGOG 
AAGCGAGCGAUCG 

AGCGUGGGGUGGG GAUCGAGCGU CCGUCCGGGG 

AB038624_228 CGGGUGCCGUAGG CCCGUGGGCG OGAGAGOGOG 

AB038624.1 295 UG 317 GGU(3') 412 AGCGA(5') 507 

GGGUGUGACGUGA 
AAGUCACGUGGGG 

AGGGCGGCGUUAA 
AGGGGGAAGUGAU 

COUGGUCAGGUGA UGACGUCAAA AUCCUGGUCA 

AB038624351 CCUGACGUGACGG GUCACGUGGG OGUGAGGUGA 

AB038624.1 13592 cc 318 GAGGGcGG(5) 413 cGUcAcG(3') 508 
AGACCACGUGGUA 

AGUCACGUGGGGG 

CAGCUGCUGUAAA 

CCCGGAAGUAGCU 

GAc&c&I&G'&GUGAGU AGGUGGUAAG cUGAcccGcG 

AB041957341 GGUCACGUGACCU UCACGUGGGG UGACUGGUCA 
ABO41957.1 43493 G 319 GcAGcU(5') 414 cGUGA(3) 509 

CGGGAUUUUAUAA 

UCCCGGGUUGGGU 

ACUACGUCAGGOG AUUUUAUAAU CGGGGCGUGG 

AB049608319 GGGCGUGGCCGUA AE~G~GEGUEt CCGUAUUAGA 

AB049608.1 93277 UUAGAAAAUGGUG 320 ccUcc(s') 415 AAAUGG(3') 510 

UAAGUAAGGGGGA 
ACCAGGOUGUCAC 

CCUGUGUGAAAGG AGUAAGGCGG 
UCAAGGGACAGCC AAGGGACAGC AACCAGGCUG 

AB050448339 UUCCGGGUUGCAG CUUGGGGGUU UcAcccUGU(5' 

AB050448.1 33465 AAAAUGG 321 Gc(3') 416 ) 511 

UGCCUACGUCAUA 

AGUCACGUGGGGA CAUAAGUcAc UAGCUGACCC 

AB054647353 GGGGUGGUGUAAA GUGGGGAGGG GGGUGAGUUG 

AB054647.1 73615 CACGGAAGUAGCU 322 cUGcU(5') 417 UcAc(3') 512 

168 

UACGCGCGucccc
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GACCOGOGUGACU 

UGUGAGGUGAGGA 

UUGUGUAAGGGGG 

AACAGGCUGACAC 

COOGUGUGAAAGG 

UCAGGGGUCAGCC UAAGGCGGAA GGUCAGCCUC 

AB054648343 UCCGGUUUGGAGG CAGGOUGACA CGCUUUGGA(3 

AB054648.1 93511 AAAUGGU 323 0000(5') 418 ) 513 

UAGGUAOGUOAUAA 
GUGAOGUGGGAAG 

AGOUGOUGUGAAO 

CUGGAAGUAGCUG UACGUCAUAA GCUGACCOGO 

AB054648353 ACGGGCGUGGCUU GUCACGUGGG GUGGCUUGUC 

AB054648.1 83617 GUCAGGUGAGUGO 324 AAGAGCUG(5') 419 ACGUGAGU(3') 514 

UUUUCCUGGCCCG 

UCOGOGGOGAGAG 

CGCGAGCGAAGCG 

AGCGAUCGGGCGU UCGGGCGUCC GGCCCGUCCG 

AB064595_116 CCCGAGGGCGGGU CGAGGGCGGG OGGOGAGAGO 

AB064595.1 191 GOOGGAGGUG 325 UG(3') 420 GCGAG(5') 515 

AAAGUGAGUGGGG 

CCAGACUUCGCCA 

UAGGGCCUUUAAC 

UUCCGGGUGGGUG AAAGUGAGUG UCCGGGUGCG 

AB064595328 UGGGGGCCGCCAU GGGCCAGACU UCUGGGGGCC 

AB064595.1 33351 UUU 326 UCGCC(5') 421 GCCAUUU(3') 516 

GUGAGGUUAGUGU 

CAGGUGAUGGGGG 

CGUGCUCUAACCC 

GGAAGGAUCCUCG CUGUGAGGUG AUGGUGGAGO 

AB064595.1 73500 GAGGUGAC 327 GO(S') 422 G(3') 517 

AGOGUGUACUACG 

UACACUUCCUGGG 

GUGUGUCCUGOGA AUAAACCAGA 

CUGUAUAUAAACCA UGUACUACGU GGGGUGACGA 

AB064595_41 GAGGGGUGACGAA ACACUUCCUG 
_ AUGGUAGAGU( 

AB064595.1 116 UGGUAGAGU 328 GGGUGUGU(5') 423 3') 518 

GUGACGUGAAAGU 

CACGUGGUGACGG 

CCAUUUUAACCCG 
GAAGUGGCUGUUG UGGCUGUUGU CAAAGUCACG 

AB064596342 UCAGGUGACUUGA CAGGUGACUU UGGUGAGGGG 

AB064596.1 43497 CGUCACGG 329 GA(3') 424 CAU(5') 519 
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GCUUUAGACGCCA 

UUUUAGGGGGUGG 

CGGGCACCCGUAG AGACGCCAUU GUAGGCGCGU 

AB064597319 GGGGGUUUUAAUG UUAGGCCCUC UUUAAUGAGG 

AB064597.1 13253 ACGUCACGGC 330 GCGG(5') 425 UCAGGG(3) 520 

CACCOGUAGGCGC 

GUUUUAAUGACGU 

CAGGGCAGCCAUU 

UUGUCGUGACGUU UGUCGUGACG UAGGCGCGUU 

AB064597322 UGAGAGAGGUGAU UUUGAGAGAG UUAAUGAGGU 

AB064597.1 13294 GGGGGGGU 331 GUGAU(3') 426 GAGGGGAG(5') 521 

GUGGUGAGGUUUG 

AGAGAGGUGAUGG 

GGGGGUGGGUAAA 

GGGGGAAGGAUGG UGAGGUUUGA AUGGOUGGUG 

GUGGUGAGGUGAG GAGAGGUGAU AGGUGAGUGU 

AB064597326 UGUGAGGUGAGGG GGGGGGGUGG GAGGUGAGG(3' 

AB064597.1 23342 GG 332 (5') 427 ) 522 

GGAAAGUGAGUGG 

GGGGAGAGUUGGG 

GAUAAGGGGUUUA 

AGUUGGGGGUGGG AGUGAGUGGG GGGUGUGGGG 

AB064598317 UGUGGGGGGGGGG GGGAGAGUUG GGGGGGAUUU 

AB064598.1 93256 AUUUUAGGUUGG 333 GG(5') 428 UAGGUU(3') 523 

GUGUGAGGUGAAA 

GUGAGGUGGGGAG 

GGGGGGGUGUAAG UGUGAGGUGA UGAUGGUGGU 

GGGGAAGUGAUGG AAGUGAGGUG GAGGUGAGGU 

AB064598332 UGGUGAGGUGAGG GGGAGGGGGG GAGGUGAGG(3' 

AB064598.1 33399 UGAGGUGAGGG 334 (5') 429 ) 524 

UGUGAGUUGGUUG 

GGGUUUUUGAAAAA GGGGAUGUUG 

AAAAGAGGAAGUAU AAAAGAGGAA UGAGUUGGUU 

AB064598341 GAGGUAGGGGGGG GUAUGAGGUA GGGGUUUUU(5' 

AB064598.1 23485 GGGGGG 335 GGGGGGG(3') 430 ) 525 

GGUAGAGUUUUUU 

GGGGGGGUGGGGA 

GGGAGGAGGGGAG 

GGGAGGGAGGGGG AGGGAGGGGG UAGAGUUUUU 

AB064599108 GGAGGGAGGGGUG GGAGGGAGGG UGGGGGGGUG 

AB064599.1 175 GG 336 G(3') 431 GG(5') 526 

GGUGUGAGGUUUG 

AGUGAGGUGGGGA UUGAGUGAGG GUGGGUGGUG 

AB064599338 GGGAAGGGGUAAA UGGGGAGGGA AGGUGAUUGU 

AB064599.1 93469 GGGGGAAGGGUGG 337 AGGG(5') 432 GAG(3') 527 

1'10 

GUGUGGGGGAUGU
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CUGGUCACGUGAU 

UGUGAGGUGAGGG 

cc 
CCGCCAUUUUGUG 

ACUUGGUUGGGCU 

UUUUCAAAAAAAAA AAAAGAGGAA CAUUUUGUGA 

AB064599348 GAGGAAGUGUGAC GUGUGAGGUA CUUCCUUCCG 

AB064599.1 33546 GUAGCGGCGG 338 GCGG(3') 433 CUUUUU(5') 528 

GACUGUGAGGUCA 

AAGUCAGGUGGGG 

AGGGGGGGGUGUA UGUGAGGUGA UGAUGGUGGU 

ACCCGGAAGUCAU AAGUCACGUG CACGUGACCU 

AB064600337 COUGGUGAGGUGA GGGAGGGGGG GACGUGACG(3' 

AB064600.1 83456 CCUGACGUCACGG 339 (5') 434 ) 529 

CUGUCCGCCAUCU 

UGUGAGUUGGUUG 

CGCUUUUUCAAAAA CCGCCAUCUU 

AAAAGAGGAAGUAU AAAAGAGGAA GUGACUUCCU 

AB064600346 GAGGUGGGGGGGG GUAUGAGGUG UGGGGUUUUU( 

AB064600.1 93542 GGGGGC 340 GCGG(3') 435 5') 530 

GGUUGUGACGUCA 

AAGUCAGGUGGGG 

AGGGCGGCGUGUA 

ACGGGGAAGUCAU 

COUGGUCAGGUGA UGACGUCAAA AUGGUGGUCA 

AB064601331 CCUGACGUCACGG GUCACGUGGG OGUGACCUGA 

AB064601.1 83398 cc 341 GAGGGcGG(5') 436 cGUcAcG(3') 531 

GGGGGGAUGUUGU 

GACUUCCUUCCGC AAAAAAGAGG CGCCAUCUUG 

UUUUUCAAAAAAAA AAGUGUGACG UGACUUCCUU 

UAGCGGCGG(3 CCGCUUUUUC( 
AB064601.1 23477 CGUAGGGGCGGG 342 ') 437 5') 532 

~ 

GAGAGOGOGAGOG 

AAGCGAGCGAUCG 

AGGGUGGGGUGGG GAUGGAGGGU ccGUccGcGG 

AB064602_125 CGGGUGCCGUAGG CCCGUGGGCG OGAGAGOGOG 

AB064602.1 192 UG 343 GGU(3') 438 AGcGA(5') 533 

GAGUGUGAGGUGA 

AAGUCACGUGGGG 

AGGAGGGCGUGUA UGUGAGGUGA UCAUGGUGGU 

ACGGGGAAGUCAU AAGUCACGUG CAGGUGACCU 

AB064602336 COUGGUGAGGUGA GGGAGGAGGG GAcGUcAcG(3' 

AB064602.1 83446 GGUGAGGUGAGGG 344 (5') 439 ) 534 

i'll 

AB064601341 AGAGGAAGUGUGA
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UCGCGUCUUAGUG 
AGGUGAGGGGAGG 

CAUCUUGGUCCUG UUGGUCCUGA CUUAGUGACG 

AB064603338 AGGUCACUGUCAC OGUCACUGUC UCAGGGGAGG 

AB064603.1 53447 GUGGGGAGGG 345 A(3') 440 CAU(5') 535 

UGAGGUCACUGUC 

ACGUGGGGAGGGA 

ACACGUGAACCCG 

GAAGUGUCCCUGG OGUCACUGUC GUCCOUGGUC 

AB064603342 UGAGGUGAGAUGA AGGUGGGGAG AGGUGAGAUG 

AB064603.1 23498 GGUGAGGGGGG 346 GGAAGAG(5') 441 AGGUG(3') 536 

GGGGAUUUUAAGU 
AAGGAUGGGGGGG 

GGUGAUGUGAAAU 

GUUAAAGGUGAGA UAAGUAAGGA GAGAGGGGGU 

AB064604343 GGGGGUGAUGGUU UGGGGGGGGG GAUGGUUGGA 

AB064604.1 63514 GGAGAAAAUGGGG 347 UGAU(5') 442 GAAA(3') 537 

GGGGAUUUUAAGU 
AAGGAUGGGGGGG 

GGUGAGGUGGAAU 
GUGAAAGGUGAGA AAGUAAGGAU AGAGGGUGUG 

AB064605344 GGGUGUGAUGGUU GGGGGGGGGU AUGGUUGGAG 

AB064605.1 03518 GGAGAAAAUGGGG 348 GA(S') 443 AA(3') 538 

GGAUGUUAAGUAG 

UUGAGGGGGAGGG 

UGGGGUGGGUUGA 

AAGGUGAGGAUGA UAAGUAGUUG GAGGAUGAGG 

AB064606337 GGGAGAGGUAGUG AGGGGGAGGG GAGAGGUAGU 

AB064606.1 73449 AAAAUGG 349 UGGG(5') 444 GAAA(3') 539 

GGAGAAAAUGGGG 

GAGUUGGGGUUGG UGAUGGUUGG 

GGGUGGGGGGGAU AGAAAAUGGG GGGGUGGGGG 

AB064607350 AUUUGGUGAGGUG GGAUAUUUGG 

AB064607.1 23569 AG 350 F) 445 UGAGGUGA(3) 540 

GGGAUUUUAAGUA 

GGUGAGGUGAAGG 

AUUGAGGUAAAGG 

UUAAAGGUGAUGG AGUAGGUGAG GAUGGUGGGG 

AF079173347 UGGGGGGAAGGUA GUGAAGGAUU GGAAGGUAGA 

AF079173.1 53551 GAGAAAAUGGU 351 GAG(S') 446 GAA(3') 541 

GGGAUUUUAAGUA 

GGUGAGGUGAAGG AGUAGGUGAG GAUGGUGGGG 

AFi16842347 AUUGAGGUAAAGG GUGAAGGAUU GGAAGGUAGA 

AF116842.1 53551 UUAAAGGUGAUGG 352 GAG(S') 447 GAA(3') 542 

172 

GGGUGUGAUGGUU
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UCGGCGGAAGCUA 
GAGAAAAUGGU 

GGAUAGGUGAGAA 
GUCACGUGGGGGG 

GACCOGGUGUAAC 

CCGGAAGUAGGCC ACAAGUCACG GGCCCCGUCA 

AF116842357 CCGUGACGUGAGU UGGGGGGGAC CGUGAGUUAC 

AF116842.1 93657 UAGGACGUGUGUA 353 COG(S') 448 CAG(3') 543 

GCCAUUUUAAGUA 

GGUGAGGUGAAGG 

AUUGAGGUGAAGG 

UUAAAGGUCAUCO AAGUAGCUGA UCAUCCUCGG 

AF122913347 UCGGGGGAAGCUA CGUCAAGGAU CGGAAGGUAC 

AF122913.1 53551 CACAAAAUGGU 354 UGACG(5') 449 ACAA(3') 544 

GCACACGUCAUAA 

GUGACGUGGUGGG 

GACCOGGUGUAAC 

CCGGAAGUAGGCC AUAAGUCACG GGCCCCGUCA 

AF122913357 GGGUGAGGUGAUU UGGUGGGGAG GGUGAUUUGU 

AF122913.1 93657 UGUCACGUGUGUA 355 COG(S') 450 CAC(3') 545 

GCCAUUUUAAGUC 

AGCUCUGGGGAGG 

CGUGACUUCCAGU 

UCAAAGGUCAUGO AAGUGAGGUG GUCAUCCUCA 
AF122914347 UCAGGAUAACUGG UGGGGAGGCG CCAUAACUGG 

AF122914.1 63552 CACAAAAUGGC 356 UGACUU(5') 451 CACAA(3') 546 

GGGAUUUUAAGUA 

GGUGAGGUGAAGG 

AUUGACGUAAAGG 

UUAAAGGUCAUGO AGUAGGUGAC CAUGGUOGGO 

AF122915.1 53551 CAGAAAAUGGU 357 GAG(S') 452 CAA(3') 547 

GGAUACGUCACAA 

GUCACGUGGAGGG 
GACACGCUGUAAC 

GGGGAAGUAGGGG GAAGUGAGGU GGGGGGGUGA 

AF122915357 CCGUCACGUGACU GGAGGGGACA CGUGACUUAC 

AF122915.1 93657 UAGGAGGUGUGUA 358 CG(5') 453 CAG(3') 548 

GOGOGAUGUUAAG 

UGGOUGUGGOGGA 

GGAUUGAGGUCAG 

AGUUCAAAGGUCA 

UCCUCGACGGUAA UGUUAAGUGG AUGGUGGAGG 

AF122916345 GGGGAAAGAUGGG GUGUGGOGGA GUAAGGGGAA 

AF122916.1 83537 G 359 GGAUUGA(5) 454 ACAUG(3') 549 

173 

AF122915347 UCGGCGGAAGCUA GUCAAGGAUU GGAAGCUACA



WO2022/170195 PCT/IiS2022/O15499 

CAUGOGUCAUAAG 

UGAGAUGAGAGGG 

GUCCACUUAAACAC 

GGAAGUAGGCCCC UAAGUGAGAU GGOGGOGAGA 
AF122916356 GACAUGUGACUOG GACAGGGGUC UGUGACUCGU 

AF122916.1 53641 UCAGGUGUGU 360 CA(S') 455 0(3') 550 

UGGGAGGAGUUGG 

GAAUGGCUGAGUU 

UUCCACGCCCGUC 
GGGGGAGAGGGAG GGGAGAGGGA AGGAGUUGGG 

AF12291691 CCACGGAGGUGAU GCCACGGAGG AAUGGCUGAG 

AF122916.1 164 CCCGAACG 361 UG(3') 456 UUUUCCA(5') 551 

GGGAUUUUAAGUC 

AGCGCUGGGGAGG 

CAUGACUGUAAGU 

UCAAAGGUCAUCO AAGUCAGCGC AUGGUGACOG 

AF122917336 UCACCGGAACUGA UGGGGAGGCA GAACUGACAC 

AFi22917.1 93447 GAGAAAAUGGGGG 362 UGA(5') 457 AA(3') 552 

GGGAUGUUAAGUG 

GCUGUCGCCGAGG 

AUUGACGUCACAG 

UUCAAAGGUCAUC 

CUCGGGGGUAACC UGUUAAGUGG CAUGGUOGGO 

AF122918346 GCAAAGAUGGCGG CUGUGGOGGA GGUAACCGCA 

AF122918.1 03540 UC 363 GGAUUGAC(5') 458 AAGAUG(3') 553 

AUACGUCAUAAGU 
GAGAUGUGUAGGG 

GUCCACUUAAACAC 

GGAAGUAGGCCCC AAGUGAGAUG UAGGGOGOGA 

AF122918356 GACAUGUGACUOG UGUAGGGGUC CAUGUGACUC 

CCAUUUUAAGUAA 

GGGGGAAGCAGCU 

GUCCOUGUAACAA 

AAUGGGGGGGAGA AAGUAAGGGG AGAGGGUUGG 

AF122919337 GCCUUCCGCUUUG GAAGCAGCUG GCUUUGCACA 

AF122919.1 03447 CAGAAAAUGGAG 365 UGG(5') 460 A(3') 555 

GGGAUCUUAAGUG 

GCUGUCGCUGAGG 

AUUGACGUCACAG 

UUCAAAGGUCAUC AUCUUAAGUG 

CUCGGCGGUAACC GOUGUOGOUG CAUCCUOGGO 

AFi22920346 GGAAAGAUGGGGG AGGAUUGAG(5' GGUAAGGGGA 

AFi22920.1 03540 UC 366 ) 461 AAGAUGG(3') 556 

174 

AF122918.1 63642 UCAGGUGUGU 364 CAGU(5') 459 GU(3') 554
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CAUACGUCAUAAG 

UGAGAUGAGAGGA 

GUGGAGUUAAAGAG 

GGAAGUAGGGGGG UAAGUGAGAU UAGGGOGOGA 

AFi22920356 GAGAUGUGAGUGG GAGAGGAGUG GAUGUGAGUG 

AFi22920.1 53641 UGAGGUGUGU 367 GAGU(5') 462 GUG(3') 557 

GGGGAUGUUAAGU 

GGGUGUGGGGGAG 

GAUUGGGGUGAGA 

GUUGAAAGGUGAU 

GGUGGGGGGUAAG AAGUGGGUGU UGGUGGGGGG 

AF122921345 GGGAAAGAUGGGG GGGGGAGGAU UAAGGGGAAA( 

AFi22921.1 93540 GU 368 UG(5') 463 3') 558 

GAUAGGUGAUAAG 

UGAGAUGAGAGGG 

GUGGAGUUAAAGAG 

GGAAGUAGGGGGG UAAGUGAGAU GGGGGGGAGA 

AF122921356 GAGAUGUGAGUGG GAGAGGGGUG UGUGAGUGGU 

AFi22921.1 53641 UGAGGUGUGU 369 GA(S') 464 G(3') 559 

GGAUAGGUGAGAA 

GUGAGGUGGGGGG 

GAGGGGGUGUAAG 

GGGGAAGUAGGGG AGAAGUGAGG GGGGGGGUGA 

AFi29887357 GGGUGAGGUGAGU UGGGGGGGAG GGUGAGUUAG 

AFi29887.1 3657 UAGGAGGUGGUGU 370 GGG(5') 465 GAG(3') 560 

GGGGGAUUUUAGG 

GUGUUGGGGGGGG 

UUUGAGUUGGGUG 

UUAAAGGUGAAAGA AUUUUAGGGU UGAAAGAGGG 

AF247137345 GGGAGGGAGAGGA GUUGGGGGGG AGGGAGAGGA 

GUAGGUGAUAAGU 

GAGGUGAGAGGGA 

GGGGGGAGAAAGG 

GGGAAGUGAUGGU AUAAGUGAGG GGUGGGGGAG 

AF247137355 GGGGGAGGUGAGU UGAGAGGGAG GUGAGUUAGG 

AF247137.1 93636 UAGGAGGUGGUG 372 GGG(5') 467 AG(3') 562 

GGGAUUUUAAGUA 

GGUGAGGUGGAGG 

AGUGAGGUAAAGU 

UGAAAGGUGAUGG AAGUAGGUGA GGUGGGGGGA 

AF247138345 UGGGGGGAAGGUA GGUGGAGGAG AGGUAUAGAA( 
AF247138.1 53532 UAGAAAAUGGGG 373 U(S') 468 3') 563 

GUAGGUGAUAAGU GAUAAGUGAG GGGGGGUGAG 

AF247138356 GAGGUGGGGAGGG GUGGGGAGGG GUGAUUUAGG 

AF247138.1 13637 GUGUAGUUAAAGAG 374 GUGU(5') 469 AG(3') 564 

175 

AF247137.1 33530 AAAAAUGGGGG 371 GUUUGAGU(5') 466 AAAAAUGG(3') 561
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GGAAGUAGG0000 

GUOA0GUGAUUUA 
OCAGGUGGUG 

G00AUUUUAAGUA 

AGGGGGAAGAG0U 

0UAG0UAUA0AAAA 

UGGOGGOGGAGGA UAAGUAAGGG GOGGOGGAGO 

AF261761343 0UU00G0UUUGGG GGAAGAG0U0 AGUUGGG0UU 

AF261761.1 13504 0AAAAUG 375 UAG0UA(5') 470 UG000AAA(3') 565 

GGGAUUUUAAGUA 

GOUGAOGUGAAGG 

AUUGA0GUAGAGG 

UUAAAGGUCAUGO AGUAGOUGAC CAUGGUOGGO 

AF351132347 U0GG0GGAAG0UA GU0AAGGAUU GGAAG0UA0A 

AF351132.1 53552 0AGAAAAUGGUG 376 GAO(S') 471 0AA(3') 566 

GGAUA0GU0A0AA 

GU0A0GUGGGGGG 

GACOOGOUGUAA0 

00GGAAGUAGG00 AOAAGU0A0G GGOOOOGU0A 

AF351132357 00GU0A0GUGA0U UGGGGGGGA0 0GUGA0UUA0 

AF351132.1 93657 UAGGAGGUGUGUA 377 COG(S') 472 0A0(3') 567 

GGGG00AUUUUAA 

GUAAG0AUGG0GG 

GGGG0GA0GUGAC 

AUGU0AAAGGU0A 

CCGCACUUCCGUG UAAGUAAGCA 0A00G0A0UU 

AF435014334 CUUGCACAAAAUG UGGCGGGCGG CCGUGCUUGC 

AF435014.1 43426 GO 378 CGAC(5') 473 ACAAA(3') 568 

UGCUACGUCAUCG 

AGACAGGUGGUGO 

CCCGGAAGUGGCU AUGGAGAGAG UGGOUGAGAC 

AF435014345 GACACACGUGUCU GUGGUGOCAG ACGUGUCUUG 

AF435014.1 33526 UGUCACGU 379 CAGCU(5') 474 UCAC(3') 569 

GGGAUUUUAAGUA 

AGCACCGCCUAGG 

GAUGACGUAUAAG UCAUCCUCAG CAUUUUAAGU 

UUCAAAGGUCAUG CGGGAACUUA AAGGAGGGGG 

AJ620212_336 CUCAGCCGGAACU CACAAAAUGG( UAGGGAUGAC( 

AJ620212.1 03438 UAGAGAAAAUGGU 380 3') 475 5') 570 

ACGUCAUAUGUCA 

CGUGGGGAGGCCC 

UGGUGGGCAAACG 

CGGAAGUAGGCCC AUAUGUCACG GUAGGGGGGG 

AJ620212_347 CGUCACGUGUCAU UGGGGAGGCC UCAGGUGUCA 

AJ620212.1 03542 ACGAGGU 381 CUGCUG(5') 476 UAGGAG(3') 571 

176 

CAGCAGCUGUAAA
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CCAUUUUAAGUAA 

GGGGGAAGGAGGU 

CCACUUUCUCACAA 

AAUGGCGGCGGGG AAGUAAGGGG GGGGGGGCAG 

AJ620218338 CAGUUGGGGCUUG GAAGCAGCUC UUCCGGCUUG 

AJ620218.1 13458 CCCAAAAUGGG 382 CAGUUU(5') 477 CCCAA(3') 572 

CCAUUUUAAGUAA 

GGGGGAAGUUUCU 

COACUAUACAAAAU 

GGGGGGGGAGGAG AAGUAAGGGG OGGOGGAGGA 

AJ620226345 UUCCGGCUUGCCC GAAGUUUCUC CUUCCGGCUU 

AJ620226.1 13523 AAAAUG 383 CAGU(5') 478 GGCCAA(3') 573 

CCAUGUUAAGUAG 

UUGAGGCGGACGG 

UGGGGUGAGUUGA 
AAGGUCACCAUCA UAAGUAGUUG CAGGAUCAGO 

AJ620227_337 GOCACACCUACUC AGGCGGACGG CACACCUACU 

AJ620227.1 93451 AAAAUGG 384 UGGG(5') 479 GAAA(3') 574 

GGGGAUGUUAAGU 

AGUUGAGGCGGAC 

GGUGGGGUGAGUU 
CAAAGGUCACCAU UAAGUAGUUG ACCAUGAGCC 

AJ620231342 GAGCCACACCUAC AGGCGGACGG AGAGGUACUC 

AJ620231.1 93505 UCAAAAUGGUG 385 UGG(5') 480 AAA(3') 575 

UUUCGGACCUUCG 

GCGUCGGGGGGGU 

CGGGGGCUUUACU 

AAACAGACUCCGA GACCUUCGGC GACUCCGAGA 

AY666122316 GAUGCCAUUGGAC GUCGGGGGG UGCCAUUGGA 

AY666122.1 33236 ACUGAGGG 386 GUCGGGGG(5') 481 CACUGAGG(3') 576 

GUGCCGUCCAGCA 

CUGCUGUUCCGGG 

UUAAAGGGCAUCC AUCCUCGGCG 

AY666122338 UCGGCGGAACCUA GAACCUAUA(3' AGUAGGUGCC 

AY666122.1 83464 UACAAAAUGGC 387 ) 482 GUCCAGCA(5') 577 

CUACGUCAUCGAU 

GACGUGGGGAGGC 

GUACUAUGAAACG 

CGGAAGUAGGCCC AUCGAUGACG AAGUAGGCCC 

AY666122349 CGCUACGUCAUCA UGGGGAGGCG CGCUACGUCA 

AY666122.1 43567 UCACGUGG 388 UACUAU(5') 483 UCAUCAC(3') 578 

CCAUUUUAAGUAA 

GGCGGAAGAGCUG UGGCGGAGGA AAGGCGGAAG 

AY823988345 CUCUAUAUACAAAA GCACUUCCGG AGCUGCUCUA 

AY823988.1 23525 UGGCGGAGGAGCA 389 CUUG(3') 484 UAU(5') 579 

1'1'7 

CCAUUUUAAGUAG
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CUUCCGGCUUGCC 

GAAAAUG 

UGGGUAGGUAAGA 

AGUCACGUGGGGA 

GGGUUGGGGUAUA 

AGGGGGAAGUGAA AACAAGUGAG CAAUCCUCCC 

AY823988355 UGGUGGGAGGUGG GUGGGGAGGG AGGUGGOGUG 

AY823988.1 43629 GGUGUGAGGU 390 UUGGG(5') 485 UGAG(3') 580 

UAAGUAAGGGGGA 

AGGAGGOUGUGAG 

GGGGUGUGAAAGG 
UGAGGGGUGAGGG AGGGGUGAGG AAGGGGGAAG 

AY823989355 UUGGGGUUUAGAG GUUGGGGUUU GAGGGUGUGA 

AY823989.1 13623 AAAAUGG 391 A(3') 486 GGGGGU(5') 581 

UAAGUAAGGGGGA 

AGGAGGGUGUGAG 

GGGGUGUGAAAGG 
UGAGGGGUGAGGG AGGGGUGAGG AAGGGGGAAG 

AY823989355 UUGGGGUUUAGAG GUUGGGGUUU GAGGGUGUGA 

AY823989.1 13623 AAAAUGG 392 A(3') 487 GGGGGU(5') 582 

GGAGGGAUUUUAA 

GUGAGGUUGGGGG 

AGGGUGAGGGAAA 

GUUGAAAGGUGAU 

GGUGAGGGGAAGU UAAGUGAGGU GAUGGUGAGG 

DQ361268341 GGUAGAAAAUGGG UGGGGGAGGG GGAAGUGGUA 

DQ361268.1 33494 GG 393 UGAG(5') 488 GAAA(3') 583 

UGGUAGGUGAUAA 

GUGAGGUAGGUGG 

UGUGUGGUGUAAA 

DQ361268351 GGGGGGAGGUGAG GGUAGGUGGU GAGGUGAGUU 

DQ361268.1 93593 UUGUGAGGU 394 GUGUGGU(5') 489 GUGAGG(3') 584 

siRNAsandshRNAsresembleintermediatesintheprocessingpathwayoftheendogenous 

microRNA(miRNA)genes(BartelCell116:281-297,2004).InsomeembodimentssiRNAscan 

5 functionasmIRNAsandviceversa(Zengetal.,MolCell9:1327-1333, . DoenchetalaGenesDev 

17:438-442,2003).MicroRNAslikesiRNAsuseRISCtodownregulatetargetgenesbutunlike 

siRNAsmostanimalmiRNAsdonotcleavethemRNA.InsteadmiRNAsreduceproteinoutputthrough 

translationalsuppressionorpolyAremovalandmRNAdegradation(Wuetal.,ProcNatlAcadSciUSA 

103:4034-4039,2006).KnownmiRNAbindingsitesarewithinmRNA31UTRs'miRNAsseemtotarget 

10 siteswithnear-perfect U 

complementaritytonucleotides2-SfromthemiRNA's5'end(RajewskyNat 
178 

GAGGGAAGUAGGG UGAUAAGUGA UAGGGGGGGG
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Genet38Suppl:S8-13,2006;Limetal.,Nature433:769-773,2005).Thisregionisknownastheseed 

region.BecausesiRNAsandmIRNAsareinterchangeableexogenoussiRNAsdownregulatemRNAs 

withseedcomplementaritytothesiRNA(Birminghametal.,NatMethods3:199-204,2006.Multiple 

targetsiteswithina3'UTRgivestrongerdownregulation(DoenchetaLGenesDev17:438-442,2003).  

5 ListsofknownmiRNAsequencescanbefoundindatabasesmaintainedbyresearch 

organizationssuchasWellcomeTrustSangerInstitutePennCenterforBioinformaticsMemorialSloan 

KetteringCancerCenterandEuropeanMoleculeBiologyLaboratoryamongothers.Known 

effectivesiRNAsequencesandcognatebindingsitesarealsowellrepresentedintherelevantliterature.  

RNAimoleculesarereadilydesignedandproducedbytechnologiesknownintheart.Inadditionthere 

10 arecomputationaltoolsthatincreasethechanceoffindingeffectiveandspecificsequence U (Lagana 

etal.,MethodsMol.Bio.,2015,1269:393-412).  

TheregulatorynucleicacidmaymodulateexpressionofRNAencodedbyagene.Because 

multiplegenescansharesomedegreeofsequencehomologywitheachotherinsomeembodimentsthe 

regulatorynucleicacidcanbedesignedtotargetaclassofgeneswithsufficientsequencehomology.In 

15 someembodimentstheregulatorynucleicacidcancontainasequencethathascomplementarityto 

sequencesthataresharedamongstdifferentgenetargetsorareuniqueforaspecificgenetarget.Insome 

embodimentstheregulatorynucleicacidcanbedesignedtotargetconservedregionsofanRNA 

sequencehavinghomologybetweenseveralgenestherebytargetingseveralgenesinagenefamily(e.g., 

differentgeneisoformssplicevariantsmutantgenesetc.).Insomeembodimentstheregulatorynucleic 

20 acidcanbedesignedtotargetasequencethatisuniquetoaspecificRNAsequenceofasinglegene.  

Insomeembodimentsthegeneticelementmayincludeoneormoresequencesthatencode 

InoneembodimentthegRNAdescribedelsewherehereinareusedaspartofaCRISPRsystem 

forgeneediting.Forthepurposesofgeneeditingtheanellovectormaybedesignedtoincludeoneor 

25 multipleguideRNAsequencescorrespondingtoadesiredtargetDNAsequenceseeforexampleCong 

etal.(2013)Science,339:819-823gRanetal.(2013)NatureProtocols,8:2281- 2308.Atleastabout16 

or17nucleotidesofgRNAsequencegenerallyallowforCas9-mediatedDNAcleavagetooccur'forCpf1 

atleastabout16nucleotidesofgRNAsequenceisneededtoachievedetectableDNAcleavage.  

30 Therapeuticeffectors(e.g.,peptidesorpolypeptides) 

Insomeembodimentsthegeneticelementcomprisesatherapeuticexpressionsequencee.g.,a 

sequencethatencodesatherapeuticpeptideorpolypeptide, e.g., anintracellularpeptideorintracellular 

polypeptideasecretedpolypeptideoraproteinreplacementtherapeutic.Insomeembodimentsthe 
U 

geneticelementincludesasequenceencodingaproteine.g., atherapeuticprotein.Someexamplesof 

179 

regulatorynucleicacidsthatmodulateexpressionofoneormoregenes.
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therapeuticproteinsmayincludebutarenotlimitedtoahormone, acytokineanenzymeanantibody 

(eag., oneorapluralityofpolypeptidesencodingatleastaheavychainoralightchain),atranscription 

factorareceptor(e.g., amembranereceptor), aligandamembranetransporterasecretedproteina 

peptideacarrierproteinastructuralproteinanucleaseoracomponentthereof 

5 Insomeembodimentsthegeneticelementincludesasequenceencodingapeptide~a 

therapeuticpeptide.Thepeptidesmaybelinearorbranched.Thepeptidehasalengthfromabout5to 

about500aminoacidsabout15toabout400aminoacidsabout20toabout325aminoacidsabout25 

toabout250aminoacidsabout50toabout200aminoacidsoranyrangetherebetween.  

Insomeembodimentsthepolypeptideencodedbythetherapeuticexpressionsequencemaybea 

10 functionalvariantorfragmentthereofofanyoftheabovee.g.,aproteinhavingatleast80%,85%,90%, 

95%,967%,98%,99%identitytoaproteinsequencewhichdisclosedinatablehereinbyreferencetoits 

UniProtID.  

Insomeembodimentsthetherapeuticexpressionsequencemayencodeanantibodyorantibody 

fragmentthatbindsanyoftheaboveeagaanantibodyagainstaproteinhavingatleast80%,85%,90%, 

15 95%,967%,98%,99%identitytoaproteinsequencewhichdisclosedinatablehereinbyreferencetoits 

UniProtID.Theterm9,antibody!?hereinisusedinthebroadestsenseandencompassesvariousantibody 
U 

structuresincludingbutnotlimitedtomonoclonalantibodiespolyclonalantibodiesmultispecific 

antibodies(eaga, bispecificantibodies),andantibodyfragmentssolongastheyexhibitthedesiredantigen

bindingactivity.An"antibodyfragmentreferstoamoleculethatincludesatleastoneheavychainor 

20 lightchainandbindsanantigen.ExamplesofantibodyfragmentsincludebutarenotlimitedtoFv, Fab 

Fab'Fab'-SIJF(ab'j :diabodies'linearantibodies'single-chainantibodymolecules(e.g.scFv);and 

Exemplaryintracellularpolypeptideelfectors 

25 Insomeembodimentstheeffectorcomprisesacytosolicpolypeptideorcytosolicpeptide.In 

someembodimentstheeffectorcomprisescytosolicpeptideisaDPP-4inhibitoranactivatorofGLP-1 

signalingoraninhibitorofneutrophilelastase.Insomeembodimentstheeffectorincreasesthelevelor 

activityofagrowthfactororreceptorthereof(e.g.,anFGFreceptore.g.,FGFR3).Insome 

embodimentstheeffectorcomprisesaninhibitorofn-mycinteractingproteinactivity(e.g.,ann-myc 

30 interactingproteininhibitor);aninhibitorofEGFRactivity(e.g., anEGFRinhibitor);aninhibitorof 

IDHiand/or1D112activity(e.g.,anIDJIlinhibitorand/oranJDH2inhibitor);aninhibitorofLRP5 

and/orDKK2activity(eagaanLRP5and/orDKK2inhibitor):aninhibitorofKRASactivity:anactivator 

ofLITTactivity:orinhibitorofDPP-4activity(e.g.,aDPP-4inhibitor).  

180 

multispecificantibodiesformedfromantibodyfragments.
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Insomeembodimentstheeffectorcomprisesaregulatoryinliacellularpolyeptpide.Insome 
U 

embodimentstheregulatoryintracellularpolypeptidebindsoneormoremolecule(eaga, proteinornucleic 

acid)endogenoustothetargetcell.Insomeembodimentstheregulatoryintracellularpolypeptide 

increasestheleveloractivityofoneormoremolecule(e.g.,proteinornucleicacid)endogenoustothe 

5 targetcell.Insomeembodimentstheregulatoryintracellular U 

polypeptidedecreasestheleveloractivity 
ofoneormoremolecule(eag.,proteinornucleicacid)endogenoustothetargetcell.  

Exemplarysecretedpolypeptideeffectors 

Exemplarysecretedtherapeuticsaredescribedherein, eageinthetablesbelow.  

10 

Table50.Exemplarycytokinesandcytokinereceptors 

Cytokine Cytokinereceptor(s) EntrezGeneID UniProtID 

IL-laIL-1f3,ora IL-1type1receptorIL-1type 

heterodimerthereof receptor 3552,3553 P01583,P01584 

IL-iRa IL-1type1receptorIL-1type 

receptor 3454,3455 P17181,P48551 

IL-2 IL-2R 3558 P60568 

IL-3 IL-3receptora+f3c(CD131) 3562 P08700 

IL-4 IL-4RtypeIIL-4RtypeII 3565 P05112 

IL-S IL-SR 3567 P05113 

IL-6 IL-6R(sIL-6R)gpl3O 3569 P05231 

IL-S CXCR1andCXCR2 3576 P10145 

IL-9 IL-9R 3578 P15248 

IL-lO IL-1OR1/IL-10R2complex 3586 P22301 

IL-li IL-liRa1gpl3O 3589 P20809 

IL-12(e.g.,p35,p40ora IL-12Rf31andIL-12Rf32 

heterodimerthereofl 3593,3592 P29459,P29460 

IL-13 IL-l3RlaiandIL-13R1a2 3596 P35225 

IL-14 IL-14R 30685 P40222 

IL-iS IL-1SR 3600 P40933 

IL-16 CD4 3603 Q14005 

IL-hA IL-17RA 3605 Q16552 

181 

IL-I IL-7RandsIL-7R 3574 P13232
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IL-FIB IL-V/RB 27190 Q9UHF5 

IL-lIC IL-lYRAtoIL-lIRE 27189 Q9POM4 

e SEF 53342 QSTAD2 

IL-hF IL-lYRAIL-17RC 112744 Q96PD4 

IL-iS IL-iSreceptor 3606 Q14116 

IL-19 IL-20R1/IL-20R2 29949 Q9UHDO 

IL-20 L-20R1/IL-20R2andIL-22R1/ 

IL-20R2 50604 Q9NYY1 

IL-21 IL-21R 59067 Q9IJBE4 

IL-22 IL-22R 50616 Q9GZX6 

IL-23(eag.,p19,p40ora IL-23R 

heterodimerthereof) 51561 Q9NPF7 

IL-24 IL-20R1/IL-20R2andIL

22R1/IL-20R2 11009 Q13007 

IL-25 IL-lIRAandIL-17RB 64806 Q911293 

IL-26 IL-10R2chainandIL-20R1 

chain 55801 Q9NPLI9 

IL-27(eag.,p28,EBI3,or WSX-1andgpl3O 

aheterodimerthereof) 246778 Q8NEV9 

IL-28AIL-28Band1L29 IL-28R1/IL-10R2 282617,282618 Q81Z19,Q81U54 

IL-30 IL6R/gp130 246778 Q8NEV9 

IL-32 9235 P24001 

IL-33 ST2 90865 095760 

IL-34 Colony-stimulatingfactor1 

receptor 146433 Q6ZMJ4 

IL-35(eag.,p35,EBI3,or IL-12Rf32/gpl3O:IL

aheterodimerthereof) 12R[32/IL-12R[32; 

gpl3O/gpl3O 10148 Q14213 

IL-36 IL-36Ra 27179 Q9UHA7 

IL-37 IL-l8RaandIL-18BP 27178 Q9NZH6 

IL-38 IL-iRiIL-36R 84639 Q8WWZ1 

IFN-a IFNAR 3454 P17181 

182 

IL-31 IL-31RA/OSMRf3 386653 Q6EBC2
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JFN-~ JFNAR 3454 P17181 

JFN-y JFNGR1/JFNGR2 3459 P15260 

TGF-J3 Tf3R-JandTf3R-JJ 7046,7048 P36897,P37173 

TNF-a TNFR1,TNFR2 7132,7133 P19438,P20333 

InsomeembodimentsaneffectordescribedhereincomprisesacytokineofTable50,ora 

5 functionalvariantthereofe.g., ahomolog(e.g., orthologorparalog)orfragmentthereofInsome 

embodimentsaneffectordescribedhereincomprisesaproteinhavingatleast80%,85%,90%,95%, 

967%,98%,99%sequenceidentitytoanaminoacidsequencelistedinTable50byreferencetoits 

UniProtID.Insomeembodimentsthefunctionalvariantbindstothecorrespondingcytokinereceptor 

withaKdofnomorethan10%,20%,30%,40%,or50%higherorlowerthantheKdofthe 

10 correspondingwild-typecytokineforthesamereceptorunderthesameconditions.Insome 

embodimentstheeffectorcomprisesafusionproteincomprisingafirstregion(e.g.,acytokine 

polypeptideofTable50orafunctionalvariantorfragmentthereof)andasecondheterologousregion.In 

someembodimentsthefirstregionisafirstcytokinepolypeptideofTable50.Insomeembodimentsthe 

secondregionisasecondcytokinepolypeptideofTable50,whereinthefirstandsecondcytokine 

15 polypeptidesformacytokineheterodimerwitheachotherinawild-typecell.Insomeembodimentsthe 

polypeptideofTable50orfunctionalvariantthereofcomprisesasignalsequencee.g.,asignalsequence 

thatisendogenoustotheeffectororaheterologoussignalsequence.Insomeembodimentsan 

diseaseordisorderdescribedherein.  

20 Insomeembodimentsaneffectordescribedhereincomprisesanantibodymolecule(e.g., an 

scFv)thatbindsacytokineofTable50.Insomeembodimentsaneffectordescribedhereincomprisesan 

antibodymolecule(e.g.,anscFv)thatbindsacytokinereceptorofTable50.Insomeembodimentsthe 

antibodymoleculecomprisesasignalsequence.  

Exemplarycytoidnesandcytokinereceptorsaredescribed, e.g.,inAkdisetal.,'Interleukins 

25 (fromIL-1toIL-38),interferonstransforminggrowthfactorJ3,andTNF-ct:Receptorsfunctionsand 

rolesindiseases' October2016Volume138,Issue4,Pages984-1010,whichishereinincorporatedby 

referenceinitsentiretyincludingTableItherein.  

Table51.Exemplarypolypeptidehormonesandreceptors 

30 
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anellovectorencodingacytokineofTable50orafunctionalvariantthereofisusedforthetreatmentofa



WO2022/170195 PCT/IiS2022/O15499 

Hormone Receptor tnt~'~G*~neID UniProtH) 
-I -.  

Peptidee.~* ~Ahial NPRA, NPRB~NPRC. 4878 P01160 
~ 

(A.NTh 
NauThccticPeptide - .9, 

(BNP~ NPRA~NPRB 
Braint* NatnuwLc*1m* Pt~ude I 4879 P16860 

.3 I N'PRB 
Ckb.&17V~tri* ~ . ptidc 4880 P23582 

(CNP% 

Crowibtiorrnone(0 (1HR 2690 P10912 

Cr fiSH-:~fl r-~~ or(.bivnan 

HumangrowthfioEtmon~~h&Lt) 2690 P10912 C Prolacun(PRLN PRIA 5617 P01236 'p 

Tirs;Y(5~d~stiniulafiui~- hOrmonC TSI-irecs~ptor 7253 P16473 
(TSit 
\j . 1~ 

Adremcorti *1 

cotn)pAcb.i fiYifYlkt .ACTIIrecepatr 5443 P01189 

ciACT!B 
j' .' I 'miuiaUn~LOY1TIOHC FSIIR 

2492 P23945 
(IFSID 

t '. n' hoi'inone(LII) hEIR 3973 P22888 

U 

Va.sapres&~nmc*eptoYs~e~ 
A aidiEreticljfifjyJfjYIe J iiC') 554 P30518 

(ADII t~E% .A\PRIA:AVPRTI.B: 

AVPRC~AVPR2.  

Cxvtoew 0XTR 5020 P01178 

CWcitonA w.atonm.Ec~tpw.E~ 796 P01258 

Parathynzdd.hormone(PhD P717111R *1' PTII2R 5741 P01270 

Itisulin hiSAilin (JRN 3630 P01308 

Chicaut-}n. r% (' rec*ep~~~r 2641 P01275 

InsomeembodimentsaneffectordescribedhereincomprisesahormoneofTableS1, ora 

functionalvariantthereofe.g., ahomolog(e.g., orthologorparalog)orfragmentthereofInsome 

5 embodimentsaneffectordescribedhereincomprisesaproteinhavingatleast80%,85%,90%,95%, 

967%,98%,99%sequenceidentitytoanaminoacidsequencelistedinTableS1byreferencetoits 

UniProtID.InsomeembodimentsthefunctionalvariantbindstothecorrespondingreceptorwithaKd 

ofnomoretan10%,20%,30%,40%,or50%higherthantheKdofthecorrespondingwild-type 

hormoneforthesamereceptorunderthesameconditions.Insomeembodimentsthepolypeptideof 
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Table51orfunctionalvariantthereofcomprisesasignalsequence, eage, asignalsequencethatis 

endogenoustotheeffectororaheterologoussignalsequence.Insomeembodimentsananellovector 

encodingahormoneofTable51orafunctionalvariantthereofisusedforthetreatmentofadiseaseor 

disorderdescribedherein.  

5 Insomeembodimentsaneffectordescribedhereincomprisesanantibodymolecule(e.g., an 

scFv)thatbindsahormoneofTable51. Insomeembodimentsaneffectordescribedhereincomprisesan 

antibodymolecule(e.g.,anscFv)thatbindsahormonereceptorofTable51. Insomeembodimentsthe 

antibodymoleculecomprisesasignalsequencea 

10 Table52.Exemplarygrowthfactors 

GrowthFactor EntrezGeneID UniProtID 

PDGFfamily 

PDGF(e.g~,PDGF-1, PDGFreceptor, e 

PDGF-2,ora PDGFRcLPDGFR~3 

heterodimerthereof) 5156 P16234 

CSF-1 CSF1R 1435 P09603 

SCF CD11I 3815 P10721 

VEGFfamily 

VEGF(egg.,isoforms VEGFR-1VEGFR

VEGF121,VEGF165, 2 

VEGF189,andVEGF 

VEGF-B VEGFR-1 2321 P17949 

VEGF-C VEGFR-2and 

VEGFR-3 2324 P35916 

PLGF VEGFR-1 5281 Q07326 

EGFfamily 

EGF EGFR 1950 P01133 

TGF-a EGFR 7039 P01135 

amphireguun EGFR 374 P15514 

HB-EGF EGFR 1839 Q99075 

betacellulin EGFRErbB-4 685 P35070 

epiregulin EGFRErbB-4 2069 014944 

185 
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Heregulin EGFRErbB-4 3084 Q02297 

FGFfamily 

FGF-1, FGF-2,FGF-3, FGFR1, FGFR2, P05230,P09038, 

FGF-4,FGF-5,FGF-6, FGFR3,andFGFR4 2246,2247,2248,2249, P11487,P08620, 

FGF-7,FGF-8,FGF-9 2250,2251,2252,2253, P12034,P10767, 

2254 P21781,P55075,P31371 

Insulinfamily 

Insulin IR 3630 P01308 

JGF-I IGF-IreceptorJGF

IIreceptor 3479 P05019 

JGF-IJ IGF-IJreceptor 3481 P01344 

HGFfamily 

HGF METreceptor 3082 P14210 

MSP RON 4485 P26927 

Neurotrophinfamily 

NGF 4803 P01138 

BDNF trkB 627 P23560 

NT-3 4908 P20783 

NT-4 4909 P34130 

NT-S trkAtrkB 4909 P34130 

Angiopoietinfamily 

ANGPT2 HPK-6/TEK 285 015123 

ANGPT3 HPK-6/TEK 9068 095841 

ANGPT4 HPK-6/TEK 51378 Q9Y264 

InsomeembodimentsaneffectordescribedhereincomprisesagrowthfactorofTable52ora 

functionalvariantthereofe.g., ahomolog(e.g., orthologorparalog)orfragmentthereofInsome 

embodimentsaneffectordescribedhereincomprisesaproteinhavingatleast80%,85%,90%,95%, 

5 967%,98%,99%sequenceidentitytoanaminoacidsequencelistedinTable52byreferencetoits 

UniProtID.InsomeembodimentsthefunctionalvariantbindstothecorrespondingreceptorwithaKd 

ofnomoretan10%,20%,30%,40%,or50%higherthantheKdofthecorrespondingwild-typegrowth 

factorforthesamereceptorunderthesameconditions.InsomeembodimentsthepolypeptideofTable 
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52orfunctionalvariantthereofcomprisesasignalsequenceeag.,asignalsequencethatisendogenousto 

theeffectororaheterologoussignalsequence.Insomeembodimentsananellovectorencodingagrowth 

factorofTable52,orafunctionalvariantthereofisusedforthetreatmentofadiseaseordisorder 

describedherein.  

5 Insomeembodimentsaneffectordescribedhereincomprisesanantibodymolecule(e.g., an 

scFv)thatbindsagrowthfactorofTable52.Insomeembodimentsaneffectordescribedherein 

comprisesanantibodymolecule(eagaanscFv)tatbindsagrowthfactorreceptorofTable52.Insome 
U 

embodimentstheantibodymoleculecomprisesasignalsequencea 

Exemplarygrowthfactorsandgrowthfactorreceptorsaredescribede.g.,inBaficoetala, 

10 "ClassificationofGrowthFactorsandTheirReceptorsHolland-FreiCancerMedicine.6thedition 

whichishereinincorporatedbyreferenceinitsentirety.  

Table53.Clotting-associatedfactors 

Effector Indication EntrezGeneID UniProtID 

FactorI 

(fibrinogen) Afibrinogenomia 2243,2266,2244 P02671,P02679,P02675 

FactorII FactorIIDeficiency 2147 P00734 

FactorIX HemophiliaB 2158 P00740 

FactorV Owrensdisease 2153 P12259 

FactorVIII HemophiliaA 2157 P00451 

Stuart-ProwerFactor 

FactorXI HemophiliaC 2160 P03951 

FibrinStabilizingfactor 

FactorXIII deficiency 2162,2165 P00488,P05160 

vWF vonWillebranddisease 7450 P04275 

15 InsomeembodimentsaneffectordescribedhereincomprisesapolypeptideofTable53,ora 

functionalvariantthereofe.g., ahomolog(e.g., orthologorparalog)orfragmentthereofInsome 

embodimentsaneffectordescribedhereincomprisesaproteinhavingatleast80%,85%,90%,95%, 

967%,98%,99%sequenceidentitytoanaminoacidsequencelistedinTable53byreferencetoits 

LTniProtID. Insomeembodimentsthefunctionalvariantcatalyzesthesamereactionasthe 

20 correspondingwild-typeprotein, e.g., ataratenolessthan10%,20%,30%,40%,or50%lowerthanthe 

wild-typeprotein.InsomeembodimentsthepolypeptideofTable53orfunctionalvariantthereof 
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comprisesasignalsequencee.g.,asignalsequencethatisendogenoustotheeffectororaheterologous 

signalsequence.InsomeembodimentsananellovectorencodingapolypeptideofTable53,ora 

functionalvariantthereofisusedforthetreatmentofadiseaseordisorderofTable53.  

5 Exemplaryproteinreplacementtherapeutics 

Exemplaryproteinreplacementtherapeuticsaredescribedhereine.g.,inthetablesbelow.  

Table54.Exemplaryenzymaticeffectorsandcorrespondingindications 

Eftector deficiency EntrezGeneID UniProtID 

3-methylcrotonyl-CoA 3-methylcrotonyl-CoA 56922,64087 Q96RQ3,Q9JJCCO 

carboxylase carboxylasedeficiency 

Acetyl-CoA- MucopolysaccharidosisMPS 

glucosaminideN- III(Sanfilippossyndrome) 138050 Q68CP4 

acetyltransferase TypeIll-C 

ADAMTS13 Thrombotic 
11093 Q76LX8 

ThrombocytopenicPurpura 

adenine Adenine 

phosphoribosyltransfera phosphoribosyltransferase 353 P07741 
U U 

se deficiency 

Adenosinedeaminase Adenosine U 

100 P00813 
deficiency 

U 

ADP-riboseprotein Glutamylribose-5-phosphate 

hydrolase storagedisease 

alphaglucosidase Glycogenstoragedisease 
2548 P10253 

type2(Pompesdisease) 

Arginase Familialhyperarginemia 383,384 P05089,P78540 

ArylsulfataseA Metachromatic 410 P15289 

leukodystrophy 

CathepsinK Pycnodysostosis 1513 P43235 

Ceramidase Farber'sdisease 125981,340485, Q8TDN7, 

(lipogranulomatosis) 55331 QSQJU3,Q9NUN7 

CystathionineB Ilomocystinuria 
875 P35520 

synthase 
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Dolichol-P-mannose CongenitaldisordersofN
8813,54344 060762,Q9P2XO 

synthase glycosylationCDGJe 

Dolicho-P- CongenitaldisordersofN

Gic:Man9GlcNAc2-PP- glycosylationCDGIc 
84920 Q5BKT4 

dolichol 

gluC05yltransferase 
U U U 

Dolicho-P- CongenitaldisordersofN

Man:ManSGlcNAc2- glycosylationCDGId 
10195 Q92685 

PP-dolichol 

mannosyltransferase 

Dolichyl-P-glucose:Glc- CongenitaldisordersofN

1-Man-9-GlcNAc-2-PP- glycosylationCDGIh 79053 Q9BVK2 

dolichyl-a-3

gluC05yltransferase 
U U U 

Dolichyl-P- CongenitaldisordersofN

mannose:Man-?- glycosylationCDGIg 
79087 Q9BV1O 

GlcNAc-2-PP-dolichyl

U-6-mannosyltransferase 

FactorII FactorIIDeficiency 2147 P00734 

FactorIX HemophiliaB 2158 P00740 

FactorV Owrensdisease 2153 P12259 

FactorX Stuart-ProwerFactor 
2159 P00742 

Deficiency 

FactorXI HemophiliaC 2160 P03951 

FactorXIII FibrinStabilizingfactor 
2162,2165 P00488,P05160 

deficiency 

Galactosamine-6- sulfate MucopolysaccharidosisMPS 

sulfatase IV(Morquio'ssyndrome) 2588 P34059 

TypeIV-A 

GalactosylceramideJ3- Krabbe'sdisease 2581 P54803 
galactosidase 
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Gangliosidej3- GM1gangliosidosis 
2720 P16278 

galactosidase generalized 

Gangliosidej3- GM2gangliosidosis 
2720 P16278 

galactosidase 

Gangliosidef3- SphingolipidosisTypeI 
2720 P16278 

galactosidase 

Gangliosidef3- SphingolipidosisTypeII 
2720 P16278 

galactosidase (juveniletype) 

Gangliosidej3- SphingolipidosisTypeIII 2720 P16278 
galactosidase (adulttype) 

GlucosidaseI CongenitaldisordersofN
2548 P10253 

glycosylationCDGJIb 

GlucosylceramideJ3- Gaucher'sdisease 
2629 P04062 

glucosidase 

Heparan-S-sulfate MucopolysaccharidosisMPS 

sulfamidase III(Sanfilippossyndrome) 6448 P51688 

TypeIll-A 

homogentisateoxidase Alkaptonuria 3081 Q93099 

Hyaluronidase MucopolysaccharidosisMPS 3373,8692,8372, Q12794,Q12891, 

IX(hyaluronidasedeficiency) 23553 043820,Q2M3T9 

Iduronatesulfate MucopolysaccharidosisMPS 3423 P22304 

U U U U 

Lecithin-cholesterol CompleteLCATdeficiency, 

acyltransferase(LCAT) Fish-eyedisease 
3931 606967 

atherosclerosis, 
U 

hypercholesterolemia 
U U U U U 

Lysineoxidase GlutaricacidemiatypeI 4015 P28300 

Lysosomalacidlipase Cholesterylesterstorage 3988 P38571 

disease(CESD) 

Lysosomalacidlipase Lysosomalacidlipase 3988 P38571 

deficiency 

lysosomalacidlipase Wolmansdisease 3988 P38571 

190 
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Lysosomalpepstatin- CeroidlipofuscinosisLate 

insensitivepeptidase infantileform(CLN2 1200 014773 

Jansky-Bielschowsky 
U 

disease) 

Mannose(Man) CongenitaldisordersofN
4351 P34949 

phosphate(P)isomerase glycosylationCDGlb 
U U 

Mannosyl-a-1,6- CongenitaldisordersofN
glycoprotein-f3-1,2-N- glycosylationCDGha 4247 Q10469 

acetylglucosminyltransf 

erase 

Metalloproteinase-2 Winchestersyndrome 4313 P08253 

methylmalonyl-CoA Methylmalonicacidemia 
4594 P22033 

mutase (vitaminb12non-responsive) 
U U 

N-Acetyl MucopolysaccharidosisMPS 
galactosaminea-4- VI(Maroteaux-Lamy 411 P15848 

sulfatesulfatase syndrome) 

(arylsulfataseB) 
U U 

N-acetyl-D- MucopolysaccharidosisMPS 

glucosaminidase iii(Sanfilippossyndrome) 4669 P54802 

TypeIll-B 

N-Acetyl- Schindler'sdiseaseTypeI 
4668 P17050 

U U 

N-Acetyl- Schindler'sdiseaseTypeII 
U U U U 

galactosaminidase (Kanzakidiseaseadult-onset 4668 P17050 

form) 

N-Acetyl- Schindler'sdiseaseTypeIII 
4668 P17050 

galactosaminidase (intermediateform) 

N-acetyl-glucosaminine- MucopolysaccharidosisMPS 

6-sulfatesulfatase III(Sanfilippossyndrome) 2799 P15586 

TypeIII-D 

N-acetylglucosaminyl-1- MucolipidosisMLIII 

phosphotransferase (pseudo-Hurlers 79158 Q3T906 

polydystrophy) 

191 
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N-Acetylglucosaminyl- MucolipidosisMLII(I-cell 
U 

1-phosphotransferase disease) 79158 Q3T906 
U U 

catalyticsubunit 

N-acetylglucosaminyl-1- MucolipidosisMLIII 
II phosphotransterase (pseudo-Hurlers 84572 Q9UJJ9 

substrate-recognition polydystrophy)TypeIII-C 
U 

subunit 
U U 

N- Aspartylgiucosaminuria 
U U 

Aspartylgiucosaminidas 175 P20933 

e 

Neuraminidase1 Sialidosis 
4758 Q99519 

(sialidase) 
Palmitoyl-protein CeroidlipofuscinosisAdult 

5538 P50897 

thioesterase-1 form(CLN4,Kufs'disease) 

Palmitoyl-protein Ceroidlipofuscinosis 

thioesterase-1 Infantileform(CLN1 5538 P50897 
U U U 

Santavuori-Haltiadisease) 
Phenylalanine Phenylketonuria 

5053 P00439 

hydroxylase 
U U 

Phosphomannomutase-2 CongenitaldisordersofN
glycosylationCDGIa(solely 

5373 015305 
U 

neurologicandneurologic

multivisceralforms) 

Porphobilinogen AcuteIntermittentPorphyria 
3145 P08397 

deaminase 

Purinenucleoside Purinenucleoside 
4860 P00491 

phosphorylase phosphorylasedeficiency 

pyrimidine5' Hemolyticanemiaand/or 

nucleotidase pyrimidine5'nucleotidase 51251 Q9HOPO 

deficiency 

Sphingomyelinase Niemann-PickdiseasetypeA 6609 P17405 

Sphingomyelinase Niemann-PickdiseasetypeB 6609 P17405 

192 
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Sterol27-hydroxylase Cerebrotendinous 
U xanthomatosis(cholestanol 1593 Q02318 

U U U 

lipidosis) 
U U U U 

Thymidine Mitochondrial 

phosphorylase neurogastrointestinal 1890 P19971 

encephalomyopathy 

(MNGJE) 

Trihexosylceramidea- Fabry'sdisease 
2717 P06280 

galactosidase 

tyrosinasee OCAl albinisme ocularalbinism 7299 P14679 

UDP-GlcNAc:dolichyl- CongenitaldisordersofN

PNAcGlc glycosylationCDGJj 1798 Q9113115 

phosphotransferase 
U U 

UDP-N- SialuriaFrenchtype 
U 

acetylglucosamine-2
U epimerase/N- 10020 Q9Y223 

U 

acetylmannosamine 

kinasesialin 

Uricase Lesch-Nyhansyndromegout 391051 Noprotein 

uridinediphosphate Crigler-Najjarsyndrome 

glucuronyl-transferase 54658 P22309 

ct-1,2- CongenitaldisordersofN

Mannosyltransferase glycosylationCDGIl 79796 Q9116U8 

(608776) 

ct-1,2- CongenitaldisordersofN

Mannosyltransferase glycosylationtypeI(pre- 79796 Q9116U8 
U U 

Golgiglycosylationdefects) 

ct-1,3- CongenitaldisordersofN
440138 Q2TAA5 

Mannosyltransferase glycosylationCDGIi 

u-D-Mannosidase a-MannosidosistypeI 
10195 Q92685 

(severe)orII(mild) 

a-L-Fucosidase Fucosidosis 4123 Q9NTJ4 
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cc-1-Iduronidase MucopolysaccharidosisMPS 

H/S(Hurler-Scheje 2517 P04066 

syndrome) 

cc-1-Iduronidase MucopolysaccharidosisMPS 3425 

I-H(Hurler'ssyndrome) 

cc-1-Iduronidase MucopolysaccharidosisMPS 3425 

I-S(Scheje'ssyndrome) 

f3-1,4- CongenitaldisordersofN
3425 P35475 

Galactosyltransferase glycosylationCDGlid 

f3-1,4- CongenitaldisordersofN
2683 P15291 

Mannosyltransferase glycosylationCDG1k 

f3-D-Mannosidase f3-Mannosidosis 56052 Q9BT22 
U U U f3-Galactosidase MucopolysaccharidosisMPS 

IV(Morquiossyndrome) 4126 000462 

TypeIV-B 

f3-Glucuronidase MucopolysaccharidosisMPS 2720 P16278 

VII(Sly'ssyndrome) 

f3-HexosaminidaseA Tay-Sachsdisease 2990 P08236 

f3-HexosaminidaseB Sandhoffsdisease 3073 P06865 

InsomeembodimentsaneffectordescribedhereincomprisesanenzymeofTable54,ora 

functionalvariantthereofe.g., ahomolog(e.g., orthologorparalog)orfragmentthereofInsome 

967%,98%,99%sequenceidentitytoanaminoacidsequencelistedinTable54byreferencetoits 

S LTniProtID.Insomeembodimentsthefunctionalvariantcatalyzesthesamereactionasthe 

correspondingwild-typeprotein, e.g.,ataratenolessthan10%,20%,30%,40%,or50%lowerthanthe 

wild-typeprotein.InsomeembodimentsananellovectorencodinganenzymeofTable54,ora 

functionalvariantthereofisusedforthetreatmentofadiseaseordisorderofTable54.Insome 

embodimentsananellovectorisusedtodeliveruridinediphosphateglucuronyl-transferaseora 

10 functionalvariantthereoftoatargetcell, e.g.,alivercell.Insomeembodimentsananellovectorisused 

todeliverOCAlorafunctionalvariantthereoftoatargetcelle.g.,aretinalcell.  

Table55.Exemplarynon-enzymaticeffectorsandcorrespondingindications 

Effector indication EntrezGeneID UniProtID 
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Survivalmotorneuron spinalmuscularatrophy 6606 Q16637 

protein(SMN) 
U U 

Dystrophinormicro- musculardystrophy 

dystrophin (eaga, Duchenne 

musculardystrophyor 1756 P11532 

Beckermuscular 

dystrophy) 
U 

Complementprotein ComplementFactorI 

eaga, Complement deficiency 3426 P05156 

factorCl 

ComplementfactorH Atypicalhemolytic 3075 P08603 
uremicsyndrome 

Cystinosin(lysosomal Cystinosis 
1497 060931 

cystinetransporter) 

Epididymalsecretory Niemann-Pickdisease 

protein1(HE1:NPC2 TypeC2 10577 P61916 
U 

protein) 
U U 

GDP-fucose Congenitaldisordersof 

transporter-1 N-glycosylationCDG 
55343 Q96A29 

JIc(Rambam-Hasharon 

Syndrome) 
U U U U 

deficiency(Tay-Sachs 
2760 Q17900 

diseaseABvariant 

GM2A) 

Lysosomal Ceroidlipofuscinosis 

transmembraneCLN3 Juvenileform(CLN3, 
1207 Q13286 

protein BattendiseaseVogt
U U 

Spielmeyerdisease) 
U U U U 

Lysosomal Ceroidlipofuscinosis 

transmembraneCLN5 Variantlateinfantile 
1203 075503 

protein formFinnishtype 

(CLNS) 
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Naphosphate Infantilesialicacid 
26503 Q9NRA2 

cotransportersiahn storagedisorder 

Naphosphate SialuriaFinnishtype 
26503 Q9NRA2 

cotransportersialin (Salladisease) 

NPC1protein Niemann-Pickdisease 
4864 015118 

TypeCl/TypeD 

OligomericGolgi Congenitaldisordersof 

complex-I N-glycosylationCDG 91949 P83436 

lie 

Prosaposin Prosaposindeficiency 5660 P01602 
U U U U 

Protective Galactosialidosis 
U U 

protein/cathepsinA (Goldberg'ssyndrome 
(PPCA) combined 

5476 P10619 
neuraminidaseandf3

U 

galactosidase 
U U 

deficiency) 

Proteininvolvedin Congenitaldisordersof 

mannose-P-dolichol N-glycosylationCDGIf 9526 075352 
U U U 

utilization 
U U U U 

SaposinB SaposinBdeficiency 
U U 

(sulfatideactivator 5660 P07602 
U U 

U U U U 

SaposinC SaposinCdeficiency 
U 

(Gaucher'sactivator 5660 P07602 
U U 

deficiency) 

Sulfatase-modifying Mucosulfatidosis 

factor-i (multiplesulfatase 285362 Q8NBK3 
U U 

deficiency) 

Transmembrane Ceroidlipofuscinosis 

CLN6protein Variantlateinfantile 54982 Q9NWW5 

form(CLN6) 

Transmembrane Ceroidlipofuscinosis 
2055 Q9UBY8 

CLN8protein Progressiveepilepsy 

196 

deficiency)
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withintellectual 

disability 

vWF vonWillebranddisease 7450 P04275 

FactorI(fibrinogen) Afibrinogenomia 2244 P02671,P02675, 

P02679 

U U 

erythropoietin(hEPO) 

Insomeembodimentsaneffectordescribedhereincomprisesanerythropoietin(EPO),eagaa 

humanerythropoietin(hEPO),orafunctionalvariantthereofInsomeembodimentsananellovector 

encodinganerythropoietinorafunctionalvariantthereofisusedforstimulatingerythropoiesis.Insome 

5 embodimentsananellovectorencodinganerythropoietinorafunctionalvariantthereofisusedforthe 

treatmentofadiseaseordisordere.g.,anemia.Insomeembodimentsananellovectorisusedtodeliver 

EPOorafunctionalvariantthereoftoatargetcelleag.,aredbloodcell.  

InsomeembodimentsaneffectordescribedhereincomprisesapolypeptideofTable55,ora 

functionalvariantthereofe.g., ahomolog(e.g., orthologorparalog)orfragmentthereofInsome 

10 embodimentsaneffectordescribedhereincomprisesaproteinhavingatleast80%,85%,90%,95%, 

967%,98%,99%sequenceidentitytoanaminoacidsequencelistedinTable55byreferencetoits 

UniProtID.InsomeembodimentsananellovectorencodingapolypeptideofTable55orafunctional 

variantthereofisusedforthelxeatmentofadiseaseordisorderofTable55.Insomeembodimentsan 

anellovectorisusedtodeliverSMNorafunctionalvariantthereoftoatargetcelle.g.,acellofthespinal 

15 cordand/oramotorneuron.Insomeembodimentsananellovectorisusedtodelivera U 

Exemplarymicro-dystrophinsaredescribedinDuan,"SystemicAAVMicro-dystrophinGene 
U 

TherapyforDuchenneMuscularDystrophy."MolTher.2018Oct3:26(10):2337-2356.don 

10.1016/j.ymthe.2018.07.011.Epub2018Jul17.  

20 Insomeembodimentsaneffectordescribedhereincomprisesaclottingfactore.g.,aclotting 

factorlistedinTable54orTable55herein.Insomeembodimentsaneffectordescribedherein 

comprisesaproteinthatwhenmutatedcausesalysosomalstoragedisordere.g., aproteinlistedinTable 

54orTable55herein.Insomeembodimentsaneffectordescribedhereincomprisesatransporter 

proteine.g.,atransporterproteinlistedinTable55herein.  

25 

Insomeembodimentsafunctionalvariantofawild-typeproteincomprisesaproteinthathasone 

ormoreactivitiesofthewild-typeproteine.g., thefunctionalvariantcatalyzesthesamereactionasthe 

correspondingwild-typeprotein, e.g.,ataratenolesstan10%,20%,30%,40%,or50%lowerthanthe 
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wild-typeprotein.Insomeembodimentsthefunctionalvariantbindstothesamebindingpartnerthatis 

boundbythewild-typeproteine.g.,witaKdofnomorethan10%,20%,30%,40%,or50%higher 

thantheKdofthecorrespondingwild-typeproteinforthesamebindingpartnerunderthesame 

conditions.Insomeembodimentsthefunctionalvarianthasatapolyeptpidesequenceatleast70%, 

5 75%,80%,85%,90%,95%,96%,97%,98%, or99%identicaltothatofthewild-typepolypeptide.In 

someembodimentsthefunctionalvariantcomprisesahomolog(e.g.,orthologorparalog)ofthe 

correspondingwild-typeprotein.Insomeembodimentsthefunctionalvariantisafusionprotein.In 

someembodimentsthefusioncomprisesafirstregionwithatleast70%,75%,80%,85%,90%,95%, 

96%,97%,98%,or99%identitytothecorrespondingwild-typeproteinandasecondheterologous 

10 region.Insomeembodimentsthefunctionalvariantcomprisesorconsistsofafragmentofthe 

correspondingwild-typeprotein.  

RegenerationRepairandFibrosisFactors 

Therapeuticpolypeptidesdescribedhereinalsoincludegrowthfactorse.g.,asdisclosedinTable 

15 56,orfunctionalvariantsthereofe.g.,aproteinhavingatleast80%,85%,90%,95%,967%,98%,99% 

identitytoaproteinsequencedisclosedinTable56byreferencetoitsUniProtID.Alsoincludedare 

antibodiesorfragmentsthereofagainstsuchgrowthfactorsormIRNAsthatpromoteregenerationand 
U 

repair.  

Target Geneaccession# Proteinaccession# 

VEGF-A NG008732 NP001165094 

NRG-1 NG012005 NP001153471 

FGF2 NG029067 NP001348594 

FGF1 GeneID:2246 NP001341882 

miR-199-3p MIMATOOOO232 
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miR-590-3p MIMATOOO4SO1 

mi-17-92 M10000071 

https://www.ncbi.nlm.nihagov/pm 

c/articles/PMC2732113/figure/Fl 

I 

miR-222 M10000299 

nAR-302-367 MIR3O2AAnd 
https://www.ncbi.nlm.nihagov/pm 

M1R367 
c/articles/PMC440060'1/ 

TransformationFactors 

Therapeuticpolypeptidesdescribedhereinalsoincludetransformationfactorseag.,protein 

5 factorsthattransformfibroblastsintodifferentiatedcelleag.,factorsdisclosedinTable57orfunctional 

variantsthereof,.g.,aproteinhavingatleast80%,85%,90%,95%,967%,98%,99%identitytoaprotein 

sequencedisclosedinTable57byreferencetoitsUniProtID.  

Table57.Exemplarytransformationfactors 

Target Indication Geneaccession# Proteinaccession# 

MESPi OrganRepairby 

transformingfibroblasts 

C=gN~ .1. ~ .'.t%. I at.

K'~ yx). I Ut).>M) 
ETS2 OrganRepairby nfl 

U U 

transformingfibroblasts 

% % (U=4~ NP068808 
HAND2 OrganRepairby 

transformingfibroblasts 

~t\.-~ ~;¾-~vc~~~'r\%~(N~irCr*I*iI- NV C. -~ r&~ C A 

MYOCARDIN OrganRepairby S.U~U 

transformingfibroblasts 
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GeneID:2101 AAH92470 
ESRRA OrganRepairby 

transformingfibroblasts 

M10000651 
miR-1 OrganRepairby n/a 

transformingfibroblasts 

M10000450 
miR-133 OrganRepairby n/a 

U U 

transformingfibroblasts 

N*Y P~b4 ~ \ *~ *~* 

3*~%,.KSK>.x) I A*'* t\{X~~ rt* ~III -A 

TGFb OrganRepairby A~ . *h~ *%~r.~gV~ 1~%.. h- ~ 

U U 

transformingfibroblasts 

GeneID:/4/1 I 421 
WNT OrganRepairby Laa 

transformingfibroblasts 

I 'ii ~%%~ ~ 'III GeneID:3716 A~ \AL VJV~~ Y~.' <.~' A.1>s~ 
% 'i* JAK OrganRepairby 

transformingfibroblasts 

*6 ~ mS K'~' ~~ xP011517019 NOTCH OrganRepairby 3\&I~C~yx). 'r~:_~ 
U U 

Proteinsthatstimulatecellularregeneration 

Therapeuticpolypeptidesdescribedhereinalsoincludeproteinsthatstimulatecellular 

5 regeneratione.g~, proteinsdisclosedinTable58orfunctionalvariantsthereofegg., aproteinhavingat 

least80%,85%,90%,95%,967%,98%,99%identitytoaproteinsequencedisclosedinTable58by 

referencetoitsUniProtID.  

Table58.Exemplaryproteinsthatstimulatecellularregeneration 

Target Geneaccession# Proteinaccession# 

MST1 NG016454 NP066278 
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STK3O GeneID:26448 NP036103 

MST2 GeneID:6788 NP006272 

SAVi GeneID:60485 NP068590 

LATS1 GeneID:9113 NP004681 

LATS2 GeneID:26524 NP055387 

YAPi NG029530 NP001123617 

CDKN2b NG023297 NP004927 

CDKN2a NG007485 NP478102 

STINGmodulatoreffectors 

InsomeembodimentsasecretedeffectordescribedhereinmodulatesSTING/cGASsignaling.In 

5 someembodimentstheSTINGmodulatorisapolypeptide, e.g., aviralpolypeptideorafunctional 

variantthereof.ForinstancetheeffectormaycompriseaSTINGmodulator(e.g.,inhibitor)describedin 

Maringeretal."Messageinabottle:lessonslearnedfromantagonismofSTINGsignallingduringRNA 

679whichisincorporatedhereinbyreferenceinitsentirety.AdditionalSTINGmodulators(egg., 

10 activators)aredescribede.g 0 ,inWangetal."STINGactivatorc-di-GMPenhancestheanti-tumoreffects 

ofpeptidevaccinesinmelanoma-bearingmice."CancerImmunolImmunother.2015Aug;64(8):1057

66.doi:10a1OO7/S0O262~O15~1713~5.Epub2015May19;BosecGAS/STJNGPathwayinCancer:Jekyll 

andHydeStoryofCancerImmuneResponse"mtJMolSci.2017Nov;18(11):2456;andFuetal.  

"STINGagonistformulatedcancervaccinescancureestablishedtumorsresistanttoPD-iblockade"Sci 

15 TranslMed.2015Apr15g7(283):283ra52eachofwhichisincorporatedhereinbyreferenceinits 
U 

entirety.  

Someexamplesofpeptidesincludebutarenotlimitedtofluorescenttagormarkerantigen, 

peptidetherapeutic, syntheticoranalogpeptidefromnaturally-bioactivepeptideagonistorantagonist 
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peptideanti-microbialpeptideatargetingorcytotoxicpeptideadegradationorself-destmctionpeptide, 

anddegradationorself-destructionpeptides.Peptidesusefulintheinventiondescribedhereinalso 

includeantigen-bindingpeptides, e.g~,antigenbindingantibodyorantibody-likefragmentssuchassingle 

chainantibodiesnanobodies(seee.g.,Steelandetal.2016.Nanobodiesastherapeutics:bigopportunities 

5 forsmallantibodies.DrugDiscovToday:21(7):1076-113).Suchantigenbindingpeptidesmaybinda 

cytosolicantigenanuclearantigenoranintra-organellarantigen.  

Insomeembodimentsthegeneticelementcomprisesasequencethatencodessmallpeptides 

peptidomimetics(e.g., peptoids),aminoacidsandaminoacidanalogs.Suchtherapeuticsgenerallyhave 

amolecularweightlessthanabout5,000gramspermoleamolecularweightlessthanabout2,000grams 

10 permoleamolecularweightlessthanabout1,OOOgramspermoleamolecularweightlessthanabout 

500gramspermoleandsalts, estersandotherpharmaceuticallyacceptableformsofsuchcompounds.  

Suchtherapeuticsmayincludebutarenotlimitedtoaneurotransmitterahormoneadrugatoxina 

viralormicrobialparticleasyntheticmoleculeandagonistsorantagoniststhereof.  

Insomeembodimentsthecompositionoranellovectordescribedhereinincludesapolypeptide 

15 linkedtoaligandthatiscapableoftargetingaspecificlocationtissueorcell.  

GeneEditingComponents 

Thegeneticelementoftheanellovectormayincludeoneormoregenesthatencodeacomponent 

ofageneeditingsystem.Exemplarygeneeditingsystemsincludetheclusteredregulatoryinterspaced 

20 shortpalindromicrepeat(CRJSPR)systemzincfingernucleases(ZFNs),andTranscriptionActivator

LikeEffector-basedNucleases(TALEN).ZFNsTALENsandCRISPR-basedmethodsaredescribed 

e.g.,inGuanetal.,ApplicationofCRJSPR-Cassystemingenetherapy:Pre-clinicalprogressinanimal 

model.DNARepair2016Oct;46:1-8.doi:10.1016/j.dnarep.2016.07.004;Zhengetal.,Precisegene 

25 deletionandreplacementusingtheCRISPRICas9systeminhumancells.BioTechniquesVol.57,No.3, 

September2014,pp.115-124.  

CRJSPRsystemsareadaptivedefensesystemsoriginallydiscoveredinbacteriaandarchaea.  

CRJSPRsystemsuseRNA-guidednucleasestermedCRJSPR-associatedor"Cas"endonucleases(e.g., 

Cas9orCpfl)tocleaveforeignDNA.InatypicalCRJSPR/Cassystemanendonucleaseisdirectedtoa 

30 targetnucleotidesequence(e.g., asiteinthegenomethatistobesequence-edited)bysequence-specific 

non-codingguideRNAs"thattargetsingle-ordouble-strandedDNAsequences. Threeclasses(I-Ill)of 

CRJSPRsystemshavebeenidentified.TheclassIICRISPRsystemsuseasingleCasendonuclease 

(rathertanmultipleCasproteins).OneclassIICRJSPRsystemincludesatypeIICasendonuclease 

suchasCas9,aCRISPRRNA("crRNA"),andatrans-activatingcrRNA("tracrRNA").ThecrRNA 
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containsaguideRNA",typicallyabout20-nucleotideRNAsequencethatcorrespondstoatargetDNA 

sequence.ThecrRNAalsocontainsaregionthatbindstothetracrRNAtoformapartiallydouble

strandedstructurewhichiscleavedbyRNaseIIIresultinginacrRNA/tracrRNAhybrid.The 

crRNA/tracrRNAhybridthendirectstheCas9endonucleasetorecognizeandcleavethetargetDNA 

5 sequence.ThetargetDNAsequencemustgenerallybeadjacenttoaprotospaceradjacentmotif' 

("PAM")thatisspecificforagivenCasendonuclease'howeverPAMsequencesappearthroughouta 

givengenome.  

InsomeembodimentstheanellovectorincludesageneforaCRJSPRendonuclease.For 

examplesomeCRJSPRendonucleasesidentifiedfromvariousprokaryoticspecieshaveuniquePAM 

10 sequencerequirements'examplesofPAMsequencesinclude5'-NGG(Streptococcuspyogenes),5'

NNAGAA(StreptococcusthermophilusCRISPR1), 5'-NGGNG(StreptococcusthermophilusCRJSPR3), 

and5'-NNNGATT(Neisseriameningiditis).Someendonucleases, e. g.,Cas9endonucleasesare 

associatedwithG-richPAMsitese.g.,5'-NGGandperformblunt-endcleavingofthetargetDNAata 

location3nucleotidesupstreamfrom(5' from)thePAMsite.AnotherclassIICRISPRsystemincludes 

15 thetypeVendonucleaseCpfl, whichissmallerthanCas9' examplesincludeAsCpfl(from 

Acidaminococcussp.)andLbCpfl(fromLachnospiraceaesp.).Cpflendonucleasesareassociatedwith 

T-richPAMsiteseg.,5-TTN.Cpf1canalsorecognizea5'-CTAPAMmotifCpf1cleavesthetarget 

DNAbyintroducinganoffsetorstaggereddouble-strandbreakwitha4-or5-nucleotide5'overhangfor 

examplecleavingatargetDNAwitha5-nucleotideoffsetorstaggeredcutlocated18nucleotides 

20 downstreamfrom(3'from)fromthePAMsiteonthecodingstrandand23nucleotidesdownstreamfrom 

thePAMsiteonthecomplimentarystrandgthe5-nucleotideoverhangthatresultsfromsuchoffset 

insertionatblunt-endcleavedDNA.Seee.g.,Zetscheetal.(2015)Cell,163:759- 771.  

AvarietyofCRJSPRassociated(Cas)genesmaybeincludedintheanellovector.Specific 

25 examplesofgenesarethosethatencodeCasproteinsfromclassIIsystemsincludingCasi, Cas2,Cas3, 

Cas4,Cas5,Cas6,CaslCas8,Cas9,CasiOCpflC2C1,orC2C3.Insomeembodimentsthe 

anellovectorincludesageneencodingaCasproteine.g.,aCas9proteinmaybefromanyofavarietyof 

prokaryoticspecies.InsomeembodimentstheanellovectorincludesageneencodingaparticularCas 
U U 

proteine.g.,aparticularCas9proteinisselectedtorecognizeaparticularprotospacer-adjacentmotif 

30 (PAM)sequence.Insomeembodimentstheanellovectorincludesnucleicacidsencodingtwoormore 

differentCasproteinsortwoormoreCasproteinsmaybeintroducedintoacellzygoteembryoor 

animale.g.,toallowforrecognitionandmodificationofsitescomprisingthesamesimilarordifferent 

PAMmotifs.InsomeembodimentstheanellovectorincludesageneencodingamodifiedCasprotein 

withadeactivatednucleasee.g.,nuclease-deficientCas9.  
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Whereaswild-typeCas9proteingeneratesdouble-strandbreaks(DSBs)atspecificDNA 

sequencestargetedbyagRNAanumberofCRJSPRendonucleaseshavingmodifiedfunctionalitiesare 
'' * 

knownforexample:anickaseversionofCasendonuclease(eagaCas9)generatesonlyasingle-strand 
break;acatalyticallyinactiveCasendonuclease, e.g~,Cas9("dCas9")doesnotcutthetargetDNA.A 

5 geneencodingadCas9canbefusedwithageneencodinganeffectordomaintorepress(CRISPRi)or 

activate(CRISPRa)expressionofatargetgene.ForexamplethegenemayencodeaCas9fusionwitha 

transcriptionalsilencer(e.g.,aKRABdomain)oratranscriptionalactivator(e.g.,adCas9-VP64fusion).  

AgeneencodingacatalyticallyinactiveCas9(dCas9)fusedtoFokInuclease("dCas9-FokI")canbe 

includedtogenerateDSBsattargetsequenceshomologoustotwogRNAs.See, ea g.,thenumerous 

10 CRJSPR/Cas9plasmidsdisclosedinandpubliclyavailablefromtheAddgenerepository(Addgene,75 

SidneySt.,Suite550ACambridgeMA02139;addgene.org/crispr/).A"doublenickase"Cas9that 
introducestwoseparatedouble-strandbreakseachdirectedbyaseparate U 

guideRNAisdescribedas 

achievingmoreaccurategenomeeditingbyRanetal.(2013)Cell,154:1380- 1389.  

CRJSPRtechnologyforeditingthegenesofeukaryotesisdisclosedinUSPatentApplication 

15 Publications2016/0138008A1andU5201510344912A1, andinUSPatents8,697,359,8,771,945, 

8,945,839,8,999,641,8,993,233,8,895,308,8,865,406,8,889,418,8,871,445,8,889,356,8,932,814, 

8,795,965,and8,906,616.CpflendonucleaseandcorrespondingguideRNAsandPAMsitesare 

disclosedinUSPatentApplicationPublication2016/0208243A1.  

Insomeembodimentstheanellovectorcomprisesageneencodingapolypeptidedescribed 

20 hereine.g.,atargetednucleasee.g.,aCas9,e.g.,awildtypeCas9,anickaseCas9(e.g.,Cas9D1OA),a 

deadCas9(dCas9),eSpCas9,Cpfl, C2C1, orC2C3,andagRNA.Thechoiceofgenesencodingthe 

additionofnucleotidese.g.,adeletionsubstitutionoradditionofnucleotidestoatargetedsequence.  

Genesthatencodeacatalyticallyinactiveendonucleasee.g.,adeadCas9(dCas9,e.g.,D1OA;11840A) 

25 tetheredwithalloraportionof(e.g., biologicallyactiveportionof)an(oneormore)effectordomain 

(e.g., VP64)createchimericproteinsthatcanmodulateactivityand/orexpressionofoneormoretarget 

nucleicacidssequences.  

InsomeembodimentstheanellovectorincludesageneencodingafusionofadCas9withallora 

portionofoneormoreeffectordomains(e.g., afull-lengthwild-typeeffectordomainorafragmentor 

30 variantthereofe.g., abiologicallyactiveportionthereof)tocreateachimericproteinusefulinthe 

methodsdescribedherein.Accordinglyinsomeembodimentstheanellovectorincludesageneencoding 

adCas9-methylasefusion.Inothersomeembodimentstheanellovectorincludesageneencodinga 

dCas9-enzymefusionwithasite-specificgRNAtotargetanendogenousgene.  
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Inotheraspectstheanellovectorincludesageneencoding1,2,3,4,5,6,7,8,9,10,11,12,13, 

14,15,16,17,18,19,20,ormoreeffectordomains(allorabiologicallyactiveportion)fusedwith 

dCas9.  

5 RegulatorySequences 

Insomeembodimentsthegeneticelementcomprisesaregulatorysequenceeagaapromoteror 

anenhanceroperablylinkedtothesequenceencodingtheeffector.  

InsomeembodimentsapromoterincludesaDNAsequencethatislocatedadjacenttoaDNA 

sequencethatencodesanexpressionproduct.ApromotermaybelinkedoperativelytotheadjacentDNA 

10 sequence.ApromotertypicallyincreasesanamountofproductexpressedfromtheDNAsequenceas 

comparedtoanamountoftheexpressedproductwhennopromoterexists.Apromoterfromone 

organismcanbeutilizedtoenhanceproductexpressionfromtheDNAsequencethatoriginatesfrom 

anotherorganism.ForexampleavertebratepromotermaybeusedfortheexpressionofjellyfishGFPin 

vertebrates.Henceonepromoterelementcanenhancetheexpressionofoneormoreproducts.Multiple 

15 promoterelementsarewell-knowntopersonsofordinaryskillintheart.  

Inoneembodimenthigh-levelconstitutiveexpressionisdesired.Examplesofsuchpromoters 

includewithoutlimitationtheretroviralRoussarcomavirus(RSV)longterminalrepeat(LTR) 

promoter/enhancerthecytomegalovirus(CMV)immediateearlypromoter/enhancer(seee.g.,Boshartet 

alCell,41:521-530(1985)),theSV4Opromoterthedihydrofolatereductasepromoterthecytoplasmic 

20 .beta.-actinpromoterandthephosphoglycerolkinase(PGK)promoter.  

Inanotherembodimentinduciblepromotersmaybedesired.Induciblepromotersarethose 

whichareregulatedbyexogenouslysuppliedcompoundse.g.,providedeitherincisorintrans, 

includingwithoutlimitationthezinc-induciblesheepmetallothionine(MT)promoter'thedexamethasone 
U 

(Dex)-induciblemousemammarytumorvirus(MMTV)promoter;theTIpolymerasepromotersystem 

25 (WO98/10088);thetetracycline-repressiblesystem(GossenetalProc.Natl.Acad.Sci.USA,89:5547

5551(1992)):thetetracycline-induciblesystem(Gossenetal.,Science,268:1766-1769(1995):seealso 

Harveyetal.,Cua.Opin.Chem.Biol.,2:512-518(1998)):theRU486-induciblesystem(WangetalNat.  
U 

Biotech.,15:239-243(1997)andWangetal.,GeneTher4:432-441(1997)]:andtherapamycin

induciblesystem(Magarietal.,J.Clin.Invest.,100:2865-2872(1997);Riveraetal.,Nat.Medicine.  

30 2:1028-1032(1996)).Othertypesofinduciblepromoterswhichmaybeusefulinthiscontextarethose 

whichareregulatedbyaspecificphysiologicalstatee.g.,temperatureacutephaseorinreplicatingcells 

only.  

Insomeembodimentsanativepromoterforageneornucleicacidsequenceofinterestisused.  

Thenativepromotermaybeusedwhenitisdesiredthatexpressionofthegeneorthenucleicacid 
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sequenceshouldmimicthenativeexpression.Thenativepromotermaybeusedwhenexpressionofthe 

geneorothernucleicacidsequencemustberegulatedtemporallyordevelopmentallyorinatissue

specificmannerorinresponsetospecifictranscriptionalstimuli.Inafurtherembodimentothernative 

expressioncontrolelementssuchasenhancerelementspolyadenylationsitesorKozakconsensus 

5 sequencesmayalsobeusedtomimicthenativeexpression.  

Insomeembodimentsthegeneticelementcomprisesageneoperablylinkedtoatissue-specific 

promoters Forinstanceifexpressioninskeletalmuscleisdesired, apromoteractiveinmusclemaybe 

used.Theseincludethepromotersfromgenesencodingskeletala-actinmyosinlightchain2A 

dystrophinmusclecreatinekinaseaswellassyntheticmusclepromoterswithactivitieshigherthan 

10 naturally-occurringpromoters.SeeLietaleNateBiotech.,17:241-245(1999).Examplesofpromoters 

thataretissue-specificareknownforliveralbuminMiyatakeetal.IViroL, 71:5124-32(1997):hepatitis 

BviruscorepromoterSandigetal., GeneTher.3:1002-9(1996);alpha-fetoprotein(AFP), Arbuthnotet 

al.,Hum.GeneTher7:1503-14(1996)],bone(osteocalcinSteinetal.,Mol.Biol.Rep.,24:185-96 

(1997);bonesialoproteinChenetal.,J.BoneMiner.Res.11:654-64(1996)),lymphocytes(CD2,Jiansal 

15 etal.,J.Immunol.,161:1063-8(1998):immunoglobulinheavychain:Tcellreceptorachain),neuronal 

(neuron-specificenolase(NSE)promoterAndersenetal.Cell.Mol.Neurobiol.,13:503-15(1993): 

neurofilamentlight-chaingenePicciolietal.,Proc.Natl.Acad.Sci.USA,88:5611-5(1991):theneuron

specificvgfgenePicciolietal.,Neuron,15:373-84(1995)]:amongothers.  

Thegeneticelementmayincludeanenhancer, e.g.,aDNAsequencethatislocatedadjacentto 

20 theDNAsequencethatencodesagene.Enhancerelementsaretypicallylocatedupstreamofapromoter 

elementorcanbelocateddownstreamoforwithinacodingDNAsequence(e.g.,aDNAsequence 

pairs,200basepairsor300ormorebasepairsupstreamordownstreamofaDNAsequencethatencodes 

theproduct.EnhancerelementscanincreaseanamountofrecombinantproductexpressedfromaDNA 

25 sequenceaboveincreasedexpressionaffordedbyapromoterelement.Multipleenhancerelementsare 

readilyavailabletopersonsofordinaryskillintheart.  

Insomeembodimentsthegeneticelementcomprisesoneormoreinvertedterminalrepeats(ITR) 

flankingthesequencesencodingtheexpressionproductsdescribedherein.Insomeembodimentsthe 

geneticelementcomprisesoneormorelongterminalrepeats(LTR)flankingthesequenceencodingthe 

30 expressionproductsdescribed U Examplesofpromotersequencesthatmaybeusedincludebutare 

notlimitedtothesimianvirus40(5V40)earlypromotermousemammarytumorvirus(MMTV),human 

immunodeficiencyvirus(HJV)longterminalrepeat(LTR)promoterMoMuLVpromoteranavian 

leukemiaviruspromoteranEpstein-BarrvirusimmediateearlypromoterandaRoussarcomavirus 

promoter.  
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ReplicationProteins 

Insomeembodimentsthegeneticelementoftheanellovectoreag.,syntheticanellovectormay 

includesequencesthatencodeoneormorereplicationproteins.Insomeembodimentstheanellovector 

5 mayreplicatebyarolling-circlereplicationmethodegg.,synthesisoftheleadingstrandandthelagging 

strandisuncoupled.Insuchembodimentstheanellovectorcomprisesthreeelementsadditional 

elements:i)ageneencodinganinitiatorprotein, ii)adoublestrandoriginandiii)asinglestrandorigin.  

Arollingcirclereplication(RCR)proteincomplexcomprisingreplicationproteinsbindstotheleading 

strandanddestabilizesthereplicationorigin.TheRCRcomplexcleavesthegenometogenerateafree 

10 3'OHextremity.CellularDNApolymeraseinitiatesviralDNAreplicationfromthefree3011extremity.  

AfterthegenomehasbeenreplicatedtheRCRcomplexclosestheloopcovalently.Thisleadstothe 

releaseofapositivecircularsingle-strandedparentalDNAmoleculeandacirculardouble-strandedDNA 

moleculecomposedofthenegativeparentalstrandandthenewlysynthesizedpositivestrand.Thesingle

strandedDNAmoleculecanbeeitherencapsidatedorinvolvedinasecondroundofreplication.Seefor 

15 exampleVirologyJournal2009,6:60doi:10.1186/1743-422X-6-60.  

Thegeneticelementmaycompriseasequenceencodingapolymerasee.g.,RNApolymeraseora 

DNApolymerase.  

OtherSequences 

20 Insomeembodimentsthegeneticelementfurtherincludesanucleicacidencodingaproduct 

(e.g.,aribozymeatherapeuticmRNAencodingaproteinanexogenousgene).  

and/ortissueand/orcelltropism(e.g.capsidproteinsequences),infectivity(e.g.capsidprotein 

sequences),immunosuppression/activation(e.g.regulatorynucleicacids),viralgenomebindingand/or 

25 packagingimmuneevasion (non-immunogenicityand/ortolerance),pharmacokineticsendocytosis 

and/orcellattachmentnuclearentryintracellularmodulationandlocalizationexocytosismodulation 

propagationandnucleicacidprotectionoftheanellovectorinahostorhostcell.  

InsomeembodimentsthegeneticelementmaycompriseothersequencesthatincludeDNA 

RNAorartificialnucleicacids.TheothersequencesmayincludebutarenotlimitedtogenomicDNA, 

30 cDNAorsequencesthatencodetRNAmRNArRNAmiRNAgRNAsiRNAorotherRNAi 

molecules.InoneembodimentthegeneticelementincludesasequenceencodingansiRNAtotargeta 

differentlociofthesamegeneexpressionproductastheregulatorynucleicacid.Inoneembodimentthe 

geneticelementincludesasequenceencodingansiRNAtotargetadifferentgeneexpressionproductas 

theregulatorynucleicacid.  
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Insomeembodimentsthegeneticelementfurthercomprisesoneormoreofthefollowing 

sequences:asequencethatencodesoneormoremiRNAsasequencethatencodesoneormore 

replicationproteinsasequencethatencodesanexogenousgeneasequencethatencodesatherapeutica 

regulatorysequence(eag., apromoterenhancer),asequencethatencodesoneormoreregulatory 

5 sequencesthattargetsendogenousgenes(siRNAlncRNAsshRNA),andasequencetatencodesa 

therapeuticmRNAorprotein.  

Theothersequencesmayhavealengthfromabout2toabout5000ntsabout10toabout100nts 

about50toabout150ntsabout100toabout200ntsabout150toabout250ntsabout200toabout300 

ntsabout250toabout350ntsabout300toabout500ntsabout10toabout1000ntsabout50toabout 

10 1000ntsabout100toabout1000ntsabout1000toabout2000ntsabout2000toabout3000ntsabout 

3000toabout4000ntsabout4000toabout5000ntsoranyrangetherebetween.  

EncodedGenes 

Forexamplethegeneticelementmayincludeageneassociatedwithasignaling U 

15 pathwayeag., signaling U pathway-associatedgeneorpolynucleotide.Examplesincludea 

diseaseassociatedgeneorpolynucleotide.A"disease-associated"geneorpolynucleotidereferstoany 

geneorpolynucleotidewhichisyieldingtranscriptionortranslationproductsatanabnormallevelorinan 

abnormalformincellsderivedfromadisease-affectedtissuescomparedwithtissuesorcellsofanon 

diseasecontrol.Itmaybeagenethatbecomesexpressedatanabnormallyhighlevel'itmaybeagene 

20 thatbecomesexpressedatanabnormallylowlevelwherethealteredexpressioncorrelateswiththe 

occurrenceand/orprogressionofthedisease.Adisease-associatedgenealsoreferstoagenepossessing 

thatisresponsiblefortheetiologyofadisease.  

Examplesofdisease-associatedgenesandpolynucleotidesareavailablefromMcKusick-Nathans 

25 InstituteofGeneticMedicineJohnsHopkinsUniversity(BaltimoreMd.)andNationalCenterfor 

BiotechnologyInformationNationalLibraryofMedicine(BethesdaMI).Examplesofdisease

associatedgenesandpolynucleotidesarelistedinTablesAandBofUSPatentNo~:8,697,359whichare 

hereinincorporatedbyreferenceintheirentirety.Diseasespecificinformationisavailablefrom 

McKusick-NathansInstituteofGeneticMedicineJohnsHopkinsUniversity(BaltimoreMd.)and 

30 NationalCenterforBiotechnologyInformationNationalLibraryofMedicine(BethesdaMd.).  

Examplesofsignalingbiochemicalpathway-associatedgenesandpolynucleotidesarelistedinTablesA

CofUSPatentNo.:8,697,359,whicharehereinincorporatedbyreferenceintheirentirety.  
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Moreoverthegeneticelementscanencodetargetingmoietiesasdescribedelsewhereherein.  

Thiscanbeachievedeaga, byinsertingapolynucleotideencodingasugaraglycolipidoraproteinsuch 

asanantibody.Thoseskilledintheartknowadditionalmethodsforgeneratingtargetingmoieties.  

5 ViralSequence 

Insomeembodimentsthegeneticelementcomprisesatleastoneviralsequence.Insome 

embodimentsthesequencehashomologyoridentitytooneormoresequencefromaaMonodnavirus 
U U 

e.g.,aShotokuvirus(e.g.,aCressdnaviricota[e.g.,aredondoviruscircovirus{e.g.,aporcinecircovirus 

e.g.,PCV-1orPCV-2orbeak-and-featherdiseasevirus}, geminivirus{e.g., tomatogoldenmosaic 

10 virus},ornanovirus{e.g.,BBTVMDV1,SCSVForFBNYV}]),oraParvovirus(e.g.,a 

dependoparaviruse.g.,abocavirusoranAAV),e.g.,asdescribedhereinorasequencehavingatleast 

'75%,80%,85%,90%,95%,96%,97%,98%,99%or100%sequenceidentitythereto.Insome 

embodimentsthegeneticelementcomprisesasequencefromanAnellovirusgenomee.g., described 

hereinorasequencehavingatleast75%,80%,85%,90%,95%,96%,97%,98%,99%,or100% 

15 sequenceidentitythereto.InsomeembodimentsthesequenceisfromanAnellovirusgenomeaslistedin 

Table41below.  

Table4PExamplesofAnellovirusesandtheirsequences.Accessionsnumbersandrelatedsequence 

informationmaybeobtainedatwww.ncbi.nlm.nih.gov/genbanklasreferencedonDecember11, 2018.  

Accession# Description 

AB017613.1 Torquetenovirus16DNAcompletegenomeisolate:TUSOl 

AB026345.1 TTvirusgenesforORFiandORF2,completecdsisolate:TRM1 

AB026347.1 TTvirusgenesforORFiandORF2,completecdsisolate:TP1-3 

AB028669.1 TTvirusgeneforORFiandORF2,completegenomeisolate:TJNO2 

AB030487.1 TTvirusgeneforpORF2apORF2bpORFi, completecdsclone:JaOHOTO19 

AB030488.1 TTvirusgeneforpORF2apORF2bpORFi, completecdsclone:JaBD89 

AB030489.1 TTvirusgeneforpORF2apORF2bpORFi, completecdsclone:JaBD98 

AB038340.1 TTvirusgenesforORF2sORFi, ORF3,completecds 

AB038622.1 TTvirusgenesforORF2,ORFi, ORF3,completecdsisolate:TTVyon-LCO11 

AB038623.1 TTvirusgenesforORF2ORFi, ORF3,completecdsisolate:TTVyon-KO186 

AB038624.1 TTvirusgenesforORF2,ORFi, ORF3,completecdsisolate:TTVyon-KO197 

ABO41821.1 TTvirusmRNAforVP1, completecds 

AB050448.1 TorquetenovirusgenesforORFi, ORF2,ORF3,ORF4,completecdsisolate: 

TYM9 
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AB060592.1 TorquetenovirusgeneforORFi, ORF2!1 ORF3,ORF4,clone:SAa-39 

AB060593.1 TorquetenovirusgeneforORFi, ORF2,ORF3,ORF4,completecdsclone: 

SAa-38 

AB060595.1 TTvirusgeneforORFi, ORF2,ORF3,ORF4,completecdsclone:SAj-30 

AB060596.1 TTvirusgeneforORFi, ORF2,ORF3,ORF4,completecdsclone:SAf-09 

AB064596.1 TorquetenovirusDNAcompletegenomeisolate:0T25F 

AB064597.1 TorquetenovirusDNAcompletegenomeisolate:CT3OF 

AB064599.1 TorquetenovirusDNAcompletegenomeisolate:JTO3F 

AB064600.1 TorquetenovirusDNAcompletegenomeisolate:JTO5F 

AB064601.1 TorquetenovirusDNAcompletegenomeisolate:JT14F 

AB064602.1 TorquetenovirusDNAcompletegenomeisolate:JT19F 

AB064603.1 TorquetenovirusDNAcompletegenomeisolate:JT41F 

AB064604.1 TorquetenovirusDNAcompletegenomeisolate:0T39F 

AB064606.1 TorquetenovirusDNAcompletegenomeisolate:JT33F 

AB290918.1 Torquetenomidivirus1DNAcompletegenomeisolate:MD1-073 

AFOI9173.1 TTvirusstrainTTVCHN1, completegenome 

AFi16842.1 TTvirusstrainBDH1, completegenome 

AFi22914.3 TTvirusisolateJA2Ocompletegenome 

AFi22917.1 TTvirusisolateJA4,completegenome 

AFi22919.1 TTvirusisolateJAl0unknowngenes 

AFi29887.1 TTvirusTTVOHN2,completegenome 

AF247137.1 TTvirusisolateTUPBcompletegenome 

AF254410.1 TTvirusORF2proteinandORFiproteingenescompletecds 

AF315076.1 TTV-likevirusDXL1unknowngenes 

AF315077.1 TTV-likevirusDXL2unknowngenes 

AF345521.1 TTvirusisolateTOHN-G1Orf2andOrfigenescompletecds 

AF345522.1 TTvirusisolateTCHN-EOrf2andOrfigenescompletecds 

AF345525.1 TTvirusisolateTOHN-D2Orf2andOrfigenescompletecds 

AF345527.1 TTvirusisolateTOHN-02Orf2andOrfigenescompletecds 

AF345528.1 TTvirusisolateTCHN-FOrf2andOrfigenescompletecds 

AF345529.1 TTvirusisolateTOHN-G2Orf2andOrfigenescompletecds 

AF3I1370.1 TTvirusORFi, ORF3,andORF2genescompletecds 

AJ620212.1 Torquetenovirusisolatetth6,completegenome 

AJ620213.1 Torquetenovirusisolatetthl0,completegenome 

AJ620214.1 Torquetenovirusisolatetthl1g2,completegenome 
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AJ620215.1 Torquetenovirusisolatetthl8,completegenome 

AJ620216.1 Torquetenovirusisolatetth2Ocompletegenome 

AJ620217.1 Torquetenovirusisolatetth2l, completegenome 

AJ620218.1 Torquetenovirusisolatetth3,completegenome 

AJ620219.1 Torquetenovirusisolatetth9,completegenome 

AJ620220.1 Torquetenovirusisolatetthl6,completegenome 

AJ620221.1 Torquetenovirusisolatetthl7,completegenome 

AJ620222.1 Torquetenovirusisolatetth25,completegenome 

AJ620223.1 Torquetenovirusisolatetth26,completegenome 

AJ620224.1 Torquetenovirusisolatetth2lcompletegenome 

AJ620225.1 Torquetenovirusisolatetth3l, completegenome 

AJ620226.1 Torquetenovirusisolatetth4,completegenome 

AJ620227.1 Torquetenovirusisolatetth5,completegenome 

AJ620228.1 Torquetenovirusisolatetthl4,completegenome 

AJ620229.1 Torquetenovirusisolatetth29,completegenome 

AJ620230.1 Torquetenovirusisolatetthlcompletegenome 

AJ620231.1 Torquetenovirusisolatetth8,completegenome 

AJ620232.1 Torquetenovirusisolatetthl3,completegenome 

AJ620233.1 Torquetenovirusisolatetthl9,completegenome 

AJ620234.1 Torquetenovirusisolatetth22g4,completegenome 

AJ620235.1 Torquetenovirusisolatetth23,completegenome 

AMI11976.1 TTvirusslel957completegenome 

AMI12003.1 TTvirusslel931completegenome 

AMI12030.1 TTviruss1e2057completegenome 

AMI12031.1 TTviruss1e2058completegenome 

AMI12032.1 TTviruss1e2072completegenome 

AMI12033.1 TTviruss1e2061completegenome 

AMI12034.1 TTviruss1e2065completegenome 

AY026465.1 TTvirusisolateLOlORF2andORFigenescompletecds 

AY026466.1 TTvirusisolateL02ORF2andORFigenescompletecds 

DQ003341.1 TorquetenoviruscloneP2-9-02ORF2(ORF2),ORFiA(ORFiA),andORFiB 
(ORFiB)genescompletecds 

DQ003342.1 TorquetenoviruscloneP2-9-07ORF2(ORF2),ORFiA(ORFiA),andORFiB 
(ORFiB)genescompletecds 
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DQ003343.1 TorquetenoviruscloneP2-9-08ORF2(ORF2),ORFiA(ORFiA),andORFiB 
(ORFiB)genescompletecds 

DQ003344.1 TorquetenoviruscloneP2-9-i6ORF2(ORF2),ORFiA(ORFiA),andORFiB 
(ORFiB)genescompletecds 

DQ186994.1 TorquetenoviruscloneP601ORF2(ORF2)andORFi(ORFi)genescomplete 
cds 

DQ186995.1 TorquetenoviruscloneP605ORF2(ORF2)andORFi(ORFi)genescomplete 
cds 

DQ186996.1 TorquetenoviruscloneBM1A-02ORF2(ORF2)andORFi(ORFi)genes, 
completecds 

DQ186997.1 TorquetenoviruscloneBM1A-09ORF2(ORF2)andORFi(ORFi)genes, 
completecds 

DQ186998.1 TorquetenoviruscloneBM1A-13ORF2(ORF2)andORFi(ORFi)genes, 
completecds 

DQ186999.1 TorquetenoviruscloneBM1B-05ORF2(ORF2)andORFi(ORFi)genes, 
completecds 

DQ18IOOO.1 TorquetenoviruscloneBM1B-O7ORF2(ORF2)andORFi(ORFi)genes, 
completecds 

DQ18IOO1.1 TorquetenoviruscloneBM1B-11ORF2(ORF2)andORFi(ORFi)genes, 
completecds 

DQ187002.1 TorquetenoviruscloneBM1B-i4ORF2(ORF2)andORFi(ORFi)genes, 
completecds 

cds'a 
DQ187003.1 Torquetenovirusclone 08ORF2(ORF2)genecomplete , nd 

DQ187004.1 TorquetenoviruscloneBM1C-16ORF2(ORF2)andORFi(ORFi)genes, 
completecds 

DQ187005.1 TorquetenoviruscloneBM1O-10ORF2(ORF2)andORFi(ORFi)genes, 
completecds 

cds'a 
DQ187007.1 Torquetenovirusclone ORF2(ORF2)genecomplete , nd 

nonfunctionalORFi(ORFi)genecompletesequence 

DQ361268.1 TorquetenovirusisolateViPiO4ORFigenecompletecds 

EF538879.1 Torquetenovirusisolate0S05ORF2andORFigenescompletecds 

EU305675.1 TorquetenovirusisolateLTT7ORFigenecompletecds 

EU305676.1 TorquetenovirusisolateLTT10ORFigenecompletecds 

EU889253.1 TorquetenovirusisolateViPiO8nonfunctionalORFigenecompletesequence 
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!1 

FJ392105.1 TorquetenovirusisolateTW53A25ORF2genepartialcds'andORFigene 
completecds 

FJ392107.1 TorquetenovirusisolateTW53A27ORF2genepartial , andORFigene, 
completecds 

FJ392108.1 TorquetenovirusisolateTW53A29ORF2genepartial , andORFigene, 
completecds 

FJ392111.1 TorquetenovirusisolateTW53A35ORF2genepartialcds'andORFigene 
completecds 

FJ392112.1 TorquetenovirusisolateTW53A39ORF2genepartial , andORFigene, 
completecds 

, andnonfunctional 
FJ392113.1 TorquetenovirusisolateTW53A26ORF2genecompletecds' 

ORFigenecompletesequence 
FJ392114.1 TorquetenovirusisolateTW53A30ORF2andORFigenescompletecds 

FJ392115.1 TorquetenovirusisolateTW53A31ORF2andORFigenescompletecds 

FJ392117.1 TorquetenovirusisolateTW53A37ORFigenecompletecds 

FJ426280.1 TorquetenovirusstrainSIAl09,completegenome 

FF3751500.1 TorquetenoviruscompletegenomeisolateTTV-HD23a(rheu2l5) 

GU797360.1 Torquetenovirusclone8-17,completegenome 

H0742700.1 Sequence7fromPatentW02010044889 

H0742710.1 Sequence17fromPatentW02010044889 

JX134044.1 TTV-likeminivirusisolateTTMVLYl, completegenome 

JX134045.1 TTV-likeminivirusisolateTTMVLY2,completegenome 

KU243129.1 TTV-likeminivirusisolateTTMV-204,completegenome 

L0381845.1 TorquetenovirusHuman/Japan/KS025/2016DNAcompletegenome 

MH648892.1 Anelloviridaesp.isolatectdco48,completegenome 

MH648893.1 Anelloviridaesp.isolatectdhoolcompletegenome 

MH648897.1 Anelloviridaesp.isolatectcbo38,completegenome 

MH648900.1 Anelloviridaesp.isolatectfcol9,completegenome 

MH648901.1 Anelloviridaesp.isolatectbbo22,completegenome 

MH648907.1 Anelloviridaesp.isolatectcfo4ocompletegenome 

MH648911.1 Anelloviridaesp.isolatecthiol8,completegenome 

MH648912.1 Anelloviridaesp.isolatectea38,completegenome 

MH648913.1 Anelloviridaesp.isolatectbgoo6,completegenome 

MH648916.1 Anelloviridaesp.isolatectbgo2ocompletegenome 

MH648925.1 Anelloviridaesp.isolatectci0l9,completegenome 
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MH648932.1 AnelloviridaespinisolatectidO3l, completegenome 

MH648946.1 Anelloviridaesp.isolatectdbOl7,completegenome 

MH648957.1 Anelloviridaesp.isolatectchOl7,completegenome 

MH648958.1 Anelloviridaesp.isolatectbhOl1, completegenome 

MH648959.1 Anelloviridaesp.isolatectbcO2Ocompletegenome 

MH648962.1 Anelloviridaesp.isolatectifOl5,completegenome 

MH648966.1 Anelloviridaesp.isolatecteiO55,completegenome 

MH648969.1 Anelloviridaesp.isolatectjgOOOcompletegenome 

MH648976.1 Anelloviridaesp.isolatectcjO64,completegenome 

MH648977.1 Anelloviridaesp.isolatectbjO22,completegenome 

MH648982.1 Anelloviridaesp.isolatectbfOl4,completegenome 

MH648983.1 Anelloviridaesp.isolatectbdO2lcompletegenome 

MH648985.1 Anelloviridaesp.isolatectchOl6,completegenome 

MH648986.1 Anelloviridaesp.isolatectbdO2Ocompletegenome 

MH648989.1 Anelloviridaesp.isolatectgaO35,completegenome 

MH648990.1 Anelloviridaesp.isolatecthfOOl, completegenome 

MH648995.1 Anelloviridaesp.isolatectbdO6lcompletegenome 

MH648997.1 Anelloviridaesp.isolatectceO26,completegenome 

MH648999.1 Anelloviridaesp.isolatectlbO58,completegenome 

MH649002.1 Anelloviridaesp.isolatectjj046,completegenome 

MH649006.1 Anelloviridaesp.isolatectcfO3Ocompletegenome 

MH649008.1 Anelloviridaesp.isolatectbgO25,completegenome 

MH649011.1 Anelloviridaesp.isolatectbhO52,completegenome 

MH649017.1 Anelloviridaesp.isolatectbbOl6,completegenome 

MH649022.1 Anelloviridaesp.isolatectchO23,completegenome 

MH649023.1 Anelloviridaesp.isolatectbdO5l, completegenome 

MH649028.1 Anelloviridaesp.isolatectbf9,completegenome 

MH649038.1 Anelloviridaesp.isolatectbiO3Ocompletegenome 

MH649039.1 Anelloviridaesp.isolatectcaO5lcompletegenome 

MH649040.1 Anelloviridaesp.isolatectchO33,completegenome 

MH649042.1 Anelloviridaesp.isolatectjdOO5,completegenome 

MH649045.1 Anelloviridaesp.isolatectdcO2l, completegenome 

MH649051.1 Anelloviridaesp.isolatectdgO44,completegenome 

MH649056.1 Anelloviridaesp.isolatectccO62,completegenome 

MH649061.1 Anelloviridaesp.isolatectidOO9,completegenome 
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MH649062.1 AnelloviridaespinisolatectdcOl8,completegenome 

MH649063.1 Anelloviridaesp.isolatectbfOl2,completegenome 

MH649068.1 Anelloviridaesp.isolatectccO66,completegenome 

MH649070.1 Anelloviridaesp.isolatectdaOl1, completegenome 

MH649077.1 Anelloviridaesp.isolatectbhO34,completegenome 

MH649083.1 Anelloviridaesp.isolatectdgO28,completegenome 

MH649084.1 Anelloviridaesp.isolatectiiO6l, completegenome 

MH649085.1 Anelloviridaesp.isolatectehO2l, completegenome 

MH649092.1 Anelloviridaesp.isolatectbgOl2,completegenome 

MH649101.1 Anelloviridaesp.isolatectifO53,completegenome 

MH649104.1 Anelloviridaesp.isolatectei65lcompletegenome 

MH649106.1 Anelloviridaesp.isolatectcaOl5,completegenome 

MH649114.1 Anelloviridaesp.isolatectbfO5Ocompletegenome 

MH649122.1 Anelloviridaesp.isolatectdcOO2,completegenome 

MH649125.1 Anelloviridaesp.isolatectbbl5,completegenome 

MH649127.1 Anelloviridaesp.isolatectbaOl3,completegenome 

MH649137.1 Anelloviridaesp.isolatectbbOOOcompletegenome 

MH649141.1 Anelloviridaesp.isolatectbcOl9,completegenome 

MH649142.1 Anelloviridaesp.isolatectidO26,completegenome 

MH649144.1 Anelloviridaesp.isolatectfjOO4,completegenome 

MH649152.1 Anelloviridaesp.isolatectcjl3,completegenome 

MH649156.1 Anelloviridaesp.isolatectciOO6,completegenome 

MH649157.1 Anelloviridaesp.isolatectbdO25,completegenome 

MH649161.1 Anelloviridaesp.isolatectcfO45,completegenome 

MH649165.1 Anelloviridaesp.isolatectcc29,completegenome 

MH649169.1 Anelloviridaesp.isolatectibO2l, completegenome 

MH649172.1 Anelloviridaesp.isolatectbh85lcompletegenome 

MH649174.1 Anelloviridaesp.isolatectbjO49,completegenome 

MH649178.1 Anelloviridaesp.isolatect#c006,completegenome 

MH649179.1 Anelloviridaesp.isolatectbeOOOcompletegenome 

MH649183.1 Anelloviridaesp.isolatectbbO3l, completegenome 

MH649186.1 Anelloviridaesp.isolatectcb33,completegenome 

MH649189.1 Anelloviridaesp.isolatectccl2,completegenome 

MH649196.1 Anelloviridaesp.isolatectciO6Ocompletegenome 

MH649199.1 Anelloviridaesp.isolatectbbOllcompletegenome 
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MH649203.1 AnelloviridaespinisolatecthcOl8,completegenome 

MH649204.1 Anelloviridaesp.isolatectbjOO3,completegenome 

MH649206.1 Anelloviridaesp.isolatectbgOl0,completegenome 

MH649208.1 Anelloviridaesp.isolatectidOO8,completegenome 

MH649209.1 Anelloviridaesp.isolatectbgO56,completegenome 

MH649210.1 Anelloviridaesp.isolatectdaOOl, completegenome 

MH649212.1 Anelloviridaesp.isolatectcfOO4,completegenome 

MH649217.1 Anelloviridaesp.isolatectbeO29,completegenome 

MH649223.1 Anelloviridaesp.isolatectciOl6,completegenome 

MH649224.1 Anelloviridaesp.isolatectcel1, completegenome 

MH649228.1 Anelloviridaesp.isolatectcfOl3,completegenome 

MH649229.1 Anelloviridaesp.isolatectcbO36,completegenome 

MH649241.1 Anelloviridaesp.isolatectdaO2lcompletegenome 

MH649242.1 Anelloviridaesp.isolatectbfOO3,completegenome 

MH649254.1 Anelloviridaesp.isolatectjbOOlcompletegenome 

MH649255.1 Anelloviridaesp.isolatectbbO23,completegenome 

MH649256.1 Anelloviridaesp.isolatectcaOO2,completegenome 

MH649258.1 Anelloviridaesp.isolatectcgOl0,completegenome 

MH649263.1 Anelloviridaesp.isolatectgh3,completegenome 

MK012439.1 Anelloviridaesp.isolatectheOOOcompletegenome 

MK012440.1 Anelloviridaesp.isolatectjdOO8,completegenome 

MK012448.1 Anelloviridaesp.isolatectchOl2,completegenome 

MK012457.1 Anelloviridaesp.isolatectdaOO9,completegenome 

MK012485.1 Anelloviridaesp.isolatect#dOl1, completegenome 

MK012489.1 Anelloviridaesp.isolatectbaOO3,completegenome 

MK012492.1 Anelloviridaesp.isolatectbbOO5,completegenome 

MK012493.1 Anelloviridaesp.isolatectcjOl4,completegenome 

MK012500.1 Anelloviridaesp.isolatectcbOOl, completegenome 

MK012504.1 Anelloviridaesp.isolatectcjOlOcompletegenome 

MK012516.1 Anelloviridaesp.isolatectcfOO3,completegenome 

NO038336.1 Torquetenovirus5isolateTOHN-O1Orf2andOrfigenescompletecds 

NC038338.1 Torquetenovirus11isolateTGHN-D1Ort2andOrtigenescompletecds 

NO038339.1 Torquetenovirus13isolateTOHN-AOr#2andOrfigenescompletecds 

Torquetenovirus20ORF4,ORF3,ORF2,ORFigenescompletecdsclone: 

NO038340.1 SAa-1O 
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NO038341.1 Torquetenovirus21isolateTOHN-BORF2andORFigenescompletecds 

NO038342.1 Torquetenovirus23ORF2,ORFigenescompletecdsisolate:s-TTV0H65-2 

Torquetenovirus24ORF4,ORF3,ORF2,ORFigenescompletecdsclone: 

NC038343.1 SAa-O1 

Torquetenovirus29ORF2ORFi, ORF3genescompletecdsisolate:TTVyon

NO038344.1 K0009 

Torquetenominivirus10isolateLIL-ylORF2,ORFi, ORF3,andORF4genes, 

NO038345.1 completecds 

Torquetenominivirus11isolateLIL-y2ORF2,ORFi, andORF3genes, 

NC038346.1 completecds 

Torquetenominivirus12isolateLIL-y3ORF2,ORFiORF3,andORF4genes 

NO038347.1 completecds 

NO038350.1 Torquetenomidivirus3isolate2PoSMAORF2andORFigenescompletecds 

Torquetenomidivirus4isolate6PoSMAORF2,ORFi, andORF3genes, 

NC038351.1 completecds 

NO038352.1 Torquetenomidivirus5DNAcompletegenomeisolate:MDJHem2 

NO038353.1 Torquetenomidivirus6DNAcompletegenomeisolate:MDJHem3-1 

NC038354.1 TorquetenomidivirusIDNAcompletegenomeisolate:MDJHem3-2 

NO038355.1 Torquetenomidivirus8DNAcompletegenomeisolate:MDJN1 

NO038356.1 Torquetenomidivirus9DNAcompletegenomeisolate:MDJN2 

NC038357.1 Torquetenomidivirus10DNAcompletegenomeisolate:MDJN14 

NO038358.1 Torquetenomidivirus11DNAcompletegenomeisolate:MDJN4I 

NO038359.1 Torquetenomidivirus12DNAcompletegenomeisolate:MDJN51 

NO038361.1 Torquetenomidivirus14DNAcompletegenomeisolate:MDJN9I 

NO038362.1 Torquetenomidivirus15DNAcompletegenomeisolate:Pt-TTMDV210 

Insomeembodimentsthegeneticelementcomprisesoneormoresequenceswithomologyor 

identitytooneormoresequencesfromoneormorenon-Anellovirusese.g., aMonodnavirus, eag., a 

Shotokuvirus(e.g.,aCressdnaviricota[e.g.,aredondoviruscircovirus{e.g.,aporcinecircoviruse.g., 

5 PCV-1orPCV-26 orbeak-and-featherdiseasevirus}, geminivirus41e.g., tomatogoldenmosaicvirus}, or 
U 

nanovirus{e.g.,BBTVMDV1,~susvvorFBNYV}]),oravarvovwus(e.g.,adependoparavirus, e.g.,a 

bocavirusoranAAV).Sinceinsomeembodimentsrecombinantvirusesaredefective U 

beprovidedordertoproduceinfectiousparticles.Suchassistancecanbeprovidede.g.,byusinghelper 

celllinesthatcontainplasmidsencodingoneormoregenes(e.g., Repgenesand/orstructuralgenes)of 

10 thevirusunderthecontrolofregulatorysequences, e.g.,withintheLTR.Suitablecelllinesfor 
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replicatingtheanellovectorsdescribedhereinincludehostcelllinesasdescribedhereinwhichcanbe 

modifiede.g., described U Saidgeneticelementcanadditionallycontainageneencodinga 

selectablemarkersothatthedesiredgeneticelementscanbeidentified.  

Insomeembodimentsthegeneticelementincludesnon-silentmutationse.g.,basesubstitutions 

5 deletionsoradditionsresultingin U U 

aminoaciddifferencesintheencodedpolypeptidesolongasthe 
sequenceremainsatleastabout70%,75%,80%,85%,90%,95%,96%,97%,98%,or99%identicalto 

thepolypeptideencodedbythefirstnucleotidesequenceorotherwiseisusefulforpracticingthepresent 

invention.Inthisregardcertainconservativeaminoacidsubstitutionsmaybemadewhicharegenerally 
U 

recognizednottoinactivateoverallproteinfunction:suchasinregardofpositivelychargedaminoacids 

10 (andviceversa),lysinearginineandhistidine'inregardofnegativelycharged U 

U 

versa),asparticacidandglutamicacid;andinregardofcertaingroupsofneutrallychargedaminoacids 

(andinallcasesalsoviceversa),(1)alanineandserine,(2)asparagineglutamineandhistidine,(3) 

cysteineandserine,(4)glycineandproline,(5)isoleucineleucineandvaline,(6)methionineleucineand 

isoleucine,(7)phenylalaninemethionineleucineandtyrosine,(8)serineandthreonine,(9)tryptophan 

15 andtyrosine,(10)andforexampletyrosinetryptophanandphenylalanine. U acidscanbeclassified 

accordingtophysicalpropertiesandcontributiontosecondaryandtertiaryproteinstructure.A 

conservativesubstitutionisrecognizedintheartasasubstitutionofoneaminoacidforanotheramino 

acidthathassimilarproperties.  

Identityoftwoormorenucleicacidorpolypeptidesequenceshavingthesameoraspecified 

20 percentageofnucleotidesor aminoacidresiduesthatarethesame(e.g.,about60%,65%,70%,75%, 

80%,85%,90%,91%,92%,93%,94%,95%,96%,97%,98%,99%orhigheridentityoveraspecified 

designatedregion)maybemeasuredusingaBLASTorBLAST2.0sequencecomparisonalgorithms 

withdefaultparametersdescribedbeloworbymanualalignmentandvisualinspection(seee.g.,NCBJ 

25 websitewww.ncbi.nlm.nih.gov/BLAST/orthelike).Identitymayalsorefertoormaybeappliedtothe 

complimentofatestsequence.Identityalsoincludessequencesthathavedeletionsand/oradditionsas 

wellasthosethathavesubstitutions.Asdescribedhereinthealgorithmsaccountforgapsandthelike.  

Identitymayexistoveraregionthatisatleastabout10aminoacidsornucleotidesinlengthabout15 

aminoacidsornucleotidesinlengthabout20aminoacidsornucleotidesinlengthabout25aminoacids 

30 ornucleotidesinlengthabout30aminoacidsornucleotidesinlengthabout35aminoacidsor 

nucleotidesinlengthabout40aminoacidsornucleotidesinlengthabout45aminoacidsornucleotides 

inlengthabout50aminoacidsornucleotidesinlengthormore.Sincethegeneticcodeisdegeneratea 

homologousnucleotidesequencecanincludeanynumberofsilentbasechangesi.e.nucleotide 

substitutionsthatnonethelessencodethesameaminoacid.  
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S Exterior 

Insomeembodimentstheanellovectoreaga, syntheticanellovectorcomprisesaproteinaceous 

exteriorthatenclosesthegeneticelement.Theproteinaceousexteriorcancompriseasubstantiallynon

5 pathogenicexteriorproteinthatfailstoelicitanunwantedimmuneresponseinamammal.The 
U 

proteinaceousexterioroftheanellovectorstypicallycomprisesasubstantiallynon-pathogenicproteinthat 
U U 

mayself-assembleintoanicosahedralformationthatmakesuptheproteinaceousexterior.  

Insomeembodimentstheproteinaceousexteriorproteinisencodedbyasequenceofthegenetic 

elementoftheanellovector(eagaisinciswiththegeneticelement).Inotherembodimentsthe 

10 proteinaceousexteriorproteinisencodedbyanucleicacidseparatefromthegeneticelementofthe 

anellovector(e.g., isintranswiththegeneticelement).  

Insomeembodimentstheproteine.g.,substantiallynon-pathogenicproteinand/or 

proteinaceousexteriorproteincomprisesoneormoreglycosylatedaminoacids, e.g~2,3,4,5,6,7,8,9, 

10,ormore.  

15 Insomeembodimentstheproteine.g.,substantiallynon-pathogenicproteinand/or 

proteinaceousexteriorproteincomprisesatleastonehydrophilicDNA-bindingregionanarginine-rich 
U 

regionathreonine-richregionaglutamine-richregionaN-terminalpolyargininesequenceavariable 

region, aC-terminalpolyglutamine/glutamatesequenceandoneormoredisulfidebridges.  

Insomeembodimentstheproteinisacapsidprotein, e.g.,hasasequencehavingatleastabout 

20 60%,65%,70%,75%,80%,85%,90%95%,96%,97%,98%,99%,or100%sequenceidentitytoa 

proteinencodedbyanyoneofthenucleotidesequencesencodingacapsidproteindescribedhereine.g., 

embodimentstheproteinorafunctionalfragmentofacapsidproteinisencodedbyanucleotide 

sequencehavingatleastabout60%,'10%80%,85%,90%95%,96%,97%,98%,99%,or100% 

25 sequenceidentitytoanAnellovirusORFinucleicacide.g.,asdescribedherein.  

Insomeembodimentstheanellovectorcomprisesanucleotidesequenceencodingacapsid 

proteinorafunctionalfragmentofacapsidproteinorasequencehavingatleastabout60%,70%80%, 

85%,90%95%,96%,97%,98%,99%,or100%sequenceidentitytoanAnellovirusORFimoleculeas 

describedherein.  

30 Insomeembodimentstherangesofaminoacidswithlesssequenceidentitymayprovideoneor 

moreofthepropertiesdescribedhereinanddifferencesincell/tissue/speciesspecificity(e.g.tropism).  

Insomeembodimentstheanellovectorlackslipidsintheproteinaceousexterior.Insome 

embodimentstheanellovectorlacksalipidbilayere.g.,aviralenvelope.Insomeembodimentsthe 

interioroftheanellovectorisentirelycovered(e.g.,100%coverage)byaproteinaceousexterior.Insome 
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U 

embodimentstheinterioroftheanellovectorislessthan100%coveredbytheproteinaceousexterior 

eaga,95%,90%,85%,80%,70%,60%,50%orlesscoverage.Insomeembodimentstheproteinaceous 

exteriorcomprisesgapsordiscontinuitiese.g.,permittingpermeabilitytowaterionspeptidesorsmall 

moleculessolongasthegeneticelementisretainedintheanellovector.  

5 Insomeembodimentstheproteinaceousexteriorcomprisesoneormoreproteinsorpolypeptides 

thatspecificallyrecognizeand/orbindahostcelle.g.,acomplementaryproteinorpolypeptideto 

mediateentryofthegeneticelementintothehostcell.  

Insomeembodimentstheproteinaceousexteriorcomprisesoneormoreofthefollowing:an 

arginine-richregionjelly-rollregionN22domainhypervariableregionand/orC-terminaldomaine.g., 

10 ofanORFimoleculee.g.,asdescribedherein.Insomeembodimentstheproteinaceousexterior 

comprisesoneormoreofthefollowing:oneormoreglycosylatedproteinsahydrophilicDNA-binding 
U U 

regionanarginine-richregionathreonine-richregionaglutamine-richregionaN-terminal 
U U 

polyargininesequenceavariableregion, aC-terminalpolyglutamine/glutamatesequenceandoneor 
U 

moredisulfidebridges.Forexampletheproteinaceousexteriorcomprisesaproteinencodedbyan 

15 AnellovirusORFinucleicacide.g.,asdescribedherein.  

Insomeembodimentstheproteinaceousexteriorcomprisesoneormoreofthefollowing 

characteristics:anicosahedralsymmetryrecognizesand/orbindsamoleculethatinteractswitoneor 

morehostcellmoleculestomediateentryintothehostcelllackslipidmoleculeslackscarbohydratesis 
U 

PHandtemperaturestableisdetergentresistantandissubstantiallynon-immunogenicornon-pathogenic 

20 inahost.  

Insomeembodimentsafirstpluralityofanellovectorscomprisingaproteinaceousexterioras 

comprisingaproteinaceousexteriordescribedhereinissubsequentlyadministeredtothesubject 

followingadministrationofthefirstplurality.Insomeembodimentsthesecondpluralityof 

25 anellovectorscomprisesthesameproteinaceousexteriorastheanellovectorsofthefirstplurality.In 

someembodimentsthesecondpluralityofanellovectorscomprisesaproteinaceousexteriorwithatleast 

70%,75%,80%,85%,90%,95%,96%,97%,98%,99%,or100%aminoacidsequenceidentitytothe 

proteinaceousexterioroftheanellovectorsofthefirstplurality.Insomeembodimentsthesecond 

pluralityofanellovectorscomprisesanORFimoleculewithatleast'70%,75%,80%,85%,90%,95%, 

30 96%,97%,98%,99%or100%aminoacidsequenceidentitytotheORFimoleculeoftheanellovectors 

ofthefirstplurality.InsomeembodimentsthesecondpluralityofanellovectorscomprisesanORFi 

moleculehavingthesameaminoacidsequenceastheORFimoleculecomprisedbytheanellovectorsof 

thefirstplurality. Insomeembodimentstheproteinaceousexteriorofthesecondpluralityof 

anellovectorscomprisesapolypeptide, e.g.,anORFimoleculehavingatleast70%,75%,80%,85%, 

220 

describedhereinisadministeredtoasubject.Insomeembodimentsasecondpluralityofanellovectors



WO2022/170195 PCT/IiS2022/O15499 

90%,95%,96%,97%,98%,99%,or100%aminoacidsequenceidentitytoapolypeptide, e.gaanORFl 

moleculeintheproteinaceousexteriorofthefirstpluralityofanellovectors.Insomeembodimentsthe 

proteinaceousexteriorofthesecondpluralityofanellovectorscomprisesapolypeptide, eageacapsid 

proteinhavingatleast70%,75%,80%,85%,90%,95%,96%,97%,98%,99%,or100%aminoacid 

5 sequenceidentitytoapolypeptideegg., acapsidproteinintheproteinaceousexteriorofthefirstplurality 

ofAnellovectors.Insomeembodimentsthesecondpluralityofanellovectorscomprisesaproteinaceous 

exteriorwithatleastonesurfaceepitopeincommonwiththeanellovectorsofthefirstplurality. Income 
U 

embodimentsthesecondpluralityofanellovectorscomprisesanORFimoleculewithatleastonesurface 

epitopeincommonwiththeORFioftheanellovectorsofthefirstplurality.Insomeembodimentsthe 

10 secondpluralityofanellovectorscomprisesaproteinaceousexteriorwithoneormoreaminoacid 

sequencedifference(e.g.,aconservativemutation)fromtheprotenaceousexterioroftheanellovectorsof 

thefirstplurality.Insomeembodimentsanantibodye.g., anantibodywithinthesubjectthatbindsto 

theproteinaceousexteriorofthefirstpluralityofanellovectorsalsobindstotheproteinaceousexteriorof 

thesecondpluralityofofanellovectors.Insomeembodimentstheantibodybindswitaboutthesame 

15 affinity(e.g.,havingaKDofabout90-110%, e.g.,95-105%)totheproteinaceousexteriorofthefirst 

pluralityofanellovectorsastotheproteinaceousexteriorofthesecondpluralityofanellovectors.  

Insomeembodimentstheproteinaceousexteriorofthefirstpluralityofanellovectorscomprises 

thesametertiarystructureastheproteinaceousexteriorofthesecondpluralityofanellovectors.Insome 

embodimentsthestructuree.g.tertiarystructureoftheproteinaceousexterioroftheanellovectorsinthe 

20 firstandsecondpluralitycanbedeterminedusingcryo-electronmicroscopy(cryo-EM),X-ray 

crystallographyornuclearmagneticresonance(NMR).Insomeembodimentsthestructureofthe 

exteriorofthesecondpluralityofanellovectorsusingstructuralalignmentandmeasurementoftheatomic 

coordinatesoftheatomsintheproteinstructure, e.g.,ameasurementofroot-mean-square-deviation 

25 (RMSD).InsomeembodimentstheRMSDcanbecalculatedforthebackboneofthepolypeptidechain 

ofthestructuresbeingcomparedthealphacarbonsofthepolypeptidechainofthestructuresbeing 

comparedoralltheatomsofthestructuresbeingcomparede.g.,theproteinaceousexteriorofthefirst 

pluralityofanellovectorsandtheproteinaceousexteriorofthesecondpluralityofanellovectors.Insome 

embodimentsanRMSDofalowervaluee.g., 5Angstromsindicatesstructuralsimilaritybetweenthe 

30 proteinaceousexteriorofthefirstpluralityofanellovectorsandproteinaceousexteriorofthesecond 

pluralityofanellovectors.InsomeembodimentsanRMSDofalowervalue, e.g.<3Angstroms 

indicateshighstructuralsimilaritybetweentheproteinaceousexteriorofthefirstpluralityof 

anellovectorsandproteinaceousexteriorofthesecondpluralityofanellovectors.Insomeembodiments 

anRMSDof0Angstromsindicatesthattwoproteinscomprisethesamestructure, e.g.,tatthestructure 
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oftheproteinaceousexteriorofthefirstpluralityofanellovectorsisthesameastheproteinaceous 

exteriorofthesecondpluralityofanellovectors.  

III. Nucleic Acid Constructs 

5 Thegeneticelementdescribedhereinmaybeincludedinanucleicacidconstruct(e.g.,anucleic 

acidgeneticelementconstructe.g.,asdescribedherein).  

Inoneaspecttheinventionincludesanucleicacidgeneticelementconstructcomprisinga 

geneticelementcomprising(i)asequenceencodinganexteriorprotein(e.g., anon-pathogenicexterior 

proteine.g.,anAnellovirusORFimoleculeorasplicevariantorfunctionalfragmentthereof),(ii)an 

10 exteriorproteinbindingsequencethatbindsthegeneticelementtothenon-pathogenicexteriorprotein 

and(iii)asequenceencodinganeffector.  

Inanotheraspecttheinventionincludesanucleicacidgeneticelementconstructcomprisinga 

geneticelementcomprising(i)anexteriorproteinbindingsequencethatbindsthegeneticelementtoan 

exteriorprotein(e.g., anon-pathogenicexteriorproteine.g., anAnellovirusORFimoleculeorasplice 

15 variantorfunctionalfragmentthereof), (ii)anon-Anellovirussequence(e.g., anon-Anellovirusoriginof 

replicatione.g.,asdescribedherein),and(iii)asequenceencodinganeffector.  

Thegeneticelementoranyofthesequenceswithinthegeneticelementcanbeobtainedusingany 

suitablemethod.Variousrecombinantmethodsareknownintheartsuchasforexamplescreening 

librariesfromcellsharboringviralsequencesderivingthesequencesfromanucleicacidconstructknown 

20 toincludethesameorisolatingdirectlyfromcellsandtissuescontainingthesameusingstandard 

techniques.Alternativelyorincombinationpartorallofthegeneticelementcanbeproduced 

Insomeembodimentsthenucleicacidconstructincludesregulatoryelementsnucleicacid 

sequenceshomologoustotargetgenesand/orvariousreporterconstructsforcausingtheexpressionof 

25 reportermoleculeswithina U celland/orwhenanintracellularmoleculeispresent U target 

cell.  

Reportergenesareusedforidentifyingpotentiallytransfectedcellsandforevaluatingthe 
U 

functionalityofregulatorysequences.Ingeneralareportergeneisagenethatisnotpresentinor 

expressedbytherecipientorganismortissueandthatencodesapolypeptidewhoseexpressionis 

30 manifestedbysomeeasilydetectablepropertye.g.,enzymaticactivity.Expressionofthereportergeneis 

assayedatasuitabletimeaftertheDNAhasbeenintroducedintotherecipientcells.Suitablereporter 

genesmayincludegenesencodingluciferasebeta-galactosidasechloramphenicolacetyltransferase 

secretedalkalinephosphataseorthegreenfluorescentproteingene(e.g.,Ui-Teietal.,2000FEBS 

Letters479:79-82).Suitableexpressionsystemsarewellknownandmaybepreparedusingknown 
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techniquesorobtainedcommercially.Ingeneraltheconslmctwiththeminimal5'flankingregion 

showingthehighestlevelofexpressionofreportergeneisidentifiedasthepromoter.Suchpromoter 

regionsmaybelinkedtoareportergeneandusedtoevaluateagentsfortheabilitytomodulatepromoter

driventranscription.  

Insomeembodimentsthenucleicacidconstructissubstantially U 

U U 

substantiallynon-integratinginahostcellorissubstantiallynon-immunogenicinahost.  

Insomeembodimentsthenucleicacidconstructisdouble-stranded.Insomeembodimentsthe 

nucleicacidconstructissingle-stranded.Insomeembodimentsthenucleicacidconstructiscircular 

(eag.,aplasmidoraminicirciee.g.,asdescribedherein).Insomeembodimentsthenucleicacid 

10 constructislinear.  

Insomeembodimentsageneticelementcanbeproducedfromthenucleicacidconstructe in 

ahostcelleagaasdescribedherein.Insomeembodiments, ageneticelementcanbeproducedfromthe 

nucleicacidconstructinthepresenceofaRepmolecule(e.g.,anonAnellovinisRepmolecule, eagean 

AAVRepmolecule, eageanAAVRepproteinorapolypeptidehavingatleast75%,80%,85%,90%, 

15 95%,96%,97%,98%,99%,or100%sequenceidentitythereto).Insomeembodimentsagenetic 

elementcannotbeproducedfromthenucleicacidconstructbyanAnellovirusRepprotein(egg.,anORF2 

moleculeasdescribedherein).  

Insomeembodimentsthenucleicacidconstructisinanamountsufficienttomodulateoneor 

moreofphenotypeviruslevelsgeneexpressioncompetewithothervirusesdiseasestateetc.atleast 

20 about5%,10%,15%,20%,25%,30%,35%,40%,45%,50%,ormore.  

Theanellovectorsdescribedhereinmayalsobeincludedinpharmaceuticalcompositionswitha 

pharmaceuticalexcipiente.g.,asdescribedherein.Insomeembodimentsthepharmaceutical 

25 compositioncomprisesatleastio~,106,io~,108,io~,1010,1011,1012,1013,1014or1015anellovectoirs.In 

someembodimentsthepharmaceuticalcompositioncomprisesabout1O5~1O15,1O5~101oor1O1o~1O15 

anellovectors.Insomeembodimentsthepharmaceuticalcompositioncomprisesaboutio~(e~g~,about 

io~,106,iO~,108,iO~or1010)genomicequivalents/niLoftheanellovector.Insomeembodimentsthe 

pharmaceuticalcompositioncomprises1O5~1O1o,1O6~1O1o,1O7~1O1o,1O8~1O1o1O9~1O1o,1O5~1O6,iO~-iO~, 

30 1o5~1o8,io~-iot1o5~1o11,1o5~1o12,1o5~1o13,1o5~1o14,1o5~1o15or1O1o~1O15genomicequivalents/mLof 

theanellovectoreagaasdeterminedaccordingtothemethodofExample18ofPCT/US19/65995.In 

someembodimentsthepharmaceuticalcompositioncomprisessufficientanellovectorstodeliveratleast 

1,2,5,or10,100,500,1000,2000,5000,8,000,1x1O~'1xiO~1x106,1xlO 7 orgreatercopiesofa 

geneticelementcomprisedintheanellovectorspercelltoapopulationoftheeukaryoticcells.Insome 
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embodimentsthepharmaceuticalcompositioncomprisessufficientanellovectorstodeliveratleastabout 

lx1O~,1x105 ,1x106 ,lxorlO7 ,oraboutix104 -lxiO~,1x104 -lx106,lx104 -lx1W,1x105 -lx 

106,1x x10"or1x106~1x10~copiesofageneticelementcomprisedintheanellovectorspercell 

toapopulationoftheeukaryoticcells.  

5 Insomeembodimentsthepharmaceuticalcompositionhasoneormoreofthefollowing 

characteristics:thepharmaceuticalcompositionmeetsapharmaceuticalorgoodmanufacturingpractices 

(GMP)standard;thepharmaceuticalcompositionwasmadeaccordingtogoodmanufacturingpractices 

(GMP);thepharmaceuticalcompositionhasapathogenlevelbelowapredeterminedreferencevaluee 

issubstantiallyfreeofpathogens;thepharmaceuticalcompositionhasacontaminantlevelbelowa 

10 predeterminedreferencevalue, e.g., issubstantiallyfreeofcontaminants'orthepharmaceutical 

compositionhaslowimmunogenicityorissubstantiallynon-immunogenic, e.g.,asdescribedherein.  

Insomeembodimentsthepharmaceuticalcompositioncomprisesbelowathresholdamountof 

oneormorecontaminants.Exemplarycontaminantsthataredesirablyexcludedorminimizedinthe 

pharmaceuticalcompositionincludewithoutlimitationhostcellnucleicacids(e.g.,hostcellDNA 

15 and/orhostcellRNA),animal-derivedcomponents(e.g.,serumalbuminortrypsin),replication
U 

competentvirusesnon-infectiousparticlesfreeviralcapsidproteinadventitiousagentsandaggregates.  

InembodimentsthecontaminantishostcellDNA.Inembodimentsthecompositioncompriseslessthan 

about10ngofhostcellDNAperdose.InembodimentsthelevelofhostcellDNAinthecompositionis 

reducedbyfiltrationand/orenzymaticdegradationofhostcellDNA.Inembodimentsthe 

20 pharmaceuticalcompositionconsistsoflessthan10%(e.g.,lessthanabout10%,5%,4%,3%,2%,1%, 

0.5%,or0.1%)contaminantbyweight.  

a)ananellovectorcomprisingageneticelementcomprising(i)asequenceencodinganon

pathogenicexteriorprotein,(ii)anexteriorproteinbindingsequencethatbindsthegeneticelementtothe 

25 non-pathogenicexteriorproteinand(iii)asequenceencodingaregulatorynucleicacid'anda 

proteinaceousexteriorthatisassociatedwithe.g.,envelopsorenclosesthegeneticelement'and 

b)apharmaceuticalexcipient.  

Vehicles 

30 Insomeembodimentsthecompositionfurthercomprisesacarriercomponente a 

microparticleliposomevesicleorexosome.Insomeembodimentsliposomescomprisespherical 

vesiclestructurescomposedofa urn-ormultilamellarlipidbilayersurroundinginternalaqueous 

compartmentsandarelativelyimpermeableouterlipophilicphospholipidbilayer.Liposomesmaybe 

anionicneutralorcationic.Liposomesaregenerallybiocompatiblenontoxiccandeliverboth 

224 

Inoneaspecttheinventiondescribedhereinincludesapharmaceuticalcompositioncomprising:



WO2022/170195 PCT/IiS2022/O15499 

hydrophilicandlipophilicdrugmoleculesprotecttheircargofromdegradationbyplasmaenzymesand 

transporttheirloadacrossbiologicalmembranes(see, eag., SpuchandNavaffoJournalofDrugDelivery, 

voL2011,ArticleID469679,12pages,2011.doi:1O.1155/2011/469679forreview).  

Vesiclescanbemadefromseveraldifferenttypesoflipids;howeverphospholipidsaremost 

5 commonlyusedtogenerateliposomesasdrugcarriers.Vesiclesmaycomprisewithoutlimitation 

DOTMADOTAPDOTIMDDABaloneortogetherwithcholesteroltoyieldDOTMAandcholesterol, 

DOTAPandcholesterolDOTIMandcholesterolandDDABandcholesterol.Methodsforpreparation 

ofmultilamellarvesiclelipidsareknownintheart(seeforexampleU.S.Pat.No.6,693,086,the 

teachingsofwhichrelatingtomultilamellarvesiclelipidpreparationareincorporatedhereinby 

10 reference).Althoughvesicleformationcanbespontaneouswhenalipidfilmismixedwithanaqueous 

solutionitcanalsobeexpeditedbyapplyingforceintheformofshakingbyusingahomogenizer 

sonicatororanextrusionapparatus(see, e.g.,SpuchandNavaffoJournalofDrugDeliveryvol.2011 

ArticleID469679,12pages,2011. doi:10.1155120111469679forreview).Extrudedlipidscanbe 

preparedbyextrudingthroughfiltersofdecreasingsizeasdescribedinTempletonetal.,NatureBiotech, 

15 15:647-652,1997,theteachingsofwhichrelatingtoextrudedlipidpreparationareincorporatedhereinby 

reference.  

Asdescribedhereinadditivesmaybeaddedtovesiclestomodifytheirstructureand/or 

properties.Forexampleeithercholesterolorsphingomyelinmaybeaddedtothemixturetohelp 

stabilizethestructureandtopreventtheleakageoftheinnercargo.Furthervesiclescanbeprepared 

20 fromhydrogenatedeggphosphatidylcholineoreggphosphatidylcholinecholesterolanddicetyl 

phosphate.(seee.g.,SpuchandNavaaoJournalofDrugDeliveryvol.2011, ArticleID469679,12 

aftersynthesistoincludereactivegroupscomplementarytothereactivegroupsontherecipientcells.  

Suchreactivegroupsincludewithoutlimitationmaleimidegroups.Asanexamplevesiclesmaybe 

25 synthesizedtoincludemaleimideconjugatedphospholipidssuchaswithoutlimitationDSPE-MaL

PEG2000.  

Avesicleformulationmaybemainlycomprisedofnaturalphospholipidsandlipidssuchas1,2

distearoryl-sn-glycero-3-phosphatidylcholine(DSPC), sphingomyelin, eggphosphatidylcholinesand 

monosialoganglioside.Formulationsmadeupofphospholipidsonlyarelessstableinplasma.However 

30 manipulationofthelipidmembranewitcholesterolreducesrapidreleaseoftheencapsulatedcargoor 

1 U (DOPE)increasesstability(seee.g.,SpuchandNavaffo 

JournalofDrugDeliveryvol.2011, ArticleID469679,12pages,2011. doi:10.1155/2011/469679for 

review).  
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Inembodimentslipidsmaybeusedtoformlipid U 

microparticles.Lipidsincludebutarenot 

limitedtoDLin-KC2-DMA4,C12-200andcolipidsdisteroylphosphatidylcholinecholesterolandPEG

DMGmaybeformulated(see, e.g.,NovobrantsevaMolecularTherapy-NucleicAcids(2012)1, e4; 

doi:10.1038/mtnaa2Ol1.3)usingaspontaneousvesicleformationprocedure.Thecomponentmolarratio 

5 maybeabout50/10/38.5/1~5(DLin-KC2-DMAorC12-200/disteroylphosphatidyl 

choline/cholesterol/PEG-DMG).Tekmirahasaportfolioofapproximately95patentfamiliesintheU.S.  

andabroadthataredirectedtovariousaspectsoflipidmicroparticlesandlipidmicroparticles 

formulations(seeeagaU.S.Pat.Nos.7,982,027;7,799,565;8,058,069;8,283,333;7,901,708;7,745,651; 

7,803,397:8,1O1,741g8,188,263g7,915,399g8,236,943and7,838,658andEuropeanPateNos.1766035g 

10 1519714g1781593and1664316),allofwhichmaybeusedand/oradaptedtothepresentinvention.  

Insomeembodimentsmicroparticlescompriseoneormoresolidifiedpolymer(s)thatis 
U 

arrangedinarandommanner.Themicroparticlesmaybebiodegradable.Biodegradablemicroparticles 

maybesynthesized, e.g.,usingmethodsknownintheartincludingwithoutlimitationsolvent 

evaporationhotmeltmicroencapsulationsolventremovalandspraydrying.Exemplarymethodsfor 

15 synthesizingmicroparticlesaredescribedbyBershteynetal.,SoftMatter4:1787-1787,2008andinUS 
2008/0014144A1, thespecificteachingsofwhichrelatingto U 

microparticlesynthesisareincorporated 

hereinbyreferencea 

Exemplarysyntheticpolymerswhichcanbeusedtoformbiodegradablemicroparticlesinclude 

withoutlimitationaliphaticpolyesterspoly(lacticacid)(PLA),poly(glycolicacid)(PGA),co-polymers 

20 oflacticacidandglycolicacid(PLGA),polycarprolactone(PCL),polyanhydridespoly(ortho)esters 

polyurethanespoly(butyricacid),poly(valericacid),andpoly(lactide-co-caprolactone),andnatural 

chemicalderivativesthereofincludingsubstitutionsadditionsof U 

groupssuchasforexample 
alkylalkylenehydroxylationsoxidationsandothermodificationsroutinelymadebythoseskilledinthe 

25 art),albuminandotherhydrophilicproteinszeinandother U 

prolaminesandhydrophobicproteins 

copolymersandmixturesthereof.Ingeneralthesematerialsdegradeeitherbyenzymatichydrolysisor 

exposuretowaterbysurfaceorbulkerosion.  

Themicroparticles'diameterrangesfrom0.11000micrometers(um).Insomeembodiments 

theirdiameterrangesinsizefrom1-750~tmorfrom50-500~tmorfrom100-2501am.Insome 

30 embodimentstheirdiameterrangesinsizefrom50-1000~tmfrom50-750~tmfrom50-500~tmorfrom 

50-250~tm.Insomeembodimentstheirdiameterrangesinsizefrom.05-1000jamfrom10-1000~tm 

from100-1000umorfrom500-1000jam.Insomeembodimentstheirdiameterisabout0.5jamabout 

10umabout50umabout100umabout200umabout300umabout350urnabout400umabout 

450umabout500urnabout550umabout600umabout650umabout700umabout750urnabout 
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800~tmabout850~tmabout900~tmabout950~tmorabout1000~tm.Asusedinthecontextof 
91 microparticlediametersthetermabout 1 means+/-5%oftheabsolutevaluestated.  

Insomeembodimentsaligandisconjugatedtothesurfaceofthemicroparticleviaafunctional 

chemicalgroup(carboxylicacidsaldehydesaminessulfhydrylsandhydroxyls)presentonthesurfaceof 

5 theparticleandpresentontheligandtobeattached.Functionalitymaybeintroducedintothe 
U 

microparticlesbyforexampleduringtheemulsionpreparationofmicroparticlesincorporationof 

stabilizerswithfunctionalchemicalgroups.  

Anotherexampleofintroducingfunctionalgroupstothemicroparticleisduringpost-particle 

preparationbydirectcrosslinkingparticlesandligandswithhomo-orheterobifunctionalcrosslinkers.  

10 Thisproceduremayuseasuitable chemistryandaclassofcrosslinkers(CDIEDACglutaraldehydes, 

etc.asdiscussedinmoredetailbelow)oranyothercrosslinkerthatcouplesligandstotheparticlesurface 

viachemicalmodificationoftheparticlesurfaceafterpreparation.Thisalsoincludesaprocesswhereby 

amphiphilicmoleculessuchasfattyacidslipidsorfunctionalstabilizersmaybepassivelyadsorbedand 

adheredtotheparticlesurfacetherebyintroducingfunctionalendgroupsfortetheringtoligands.  

15 Insomeembodimentsthemicroparticlesmaybesynthesizedtocompriseoneormoretargeting 

groupsontheirexteriorsurfacetotargetaspecificcellortissuetype(e.g.,cardiomyocytes).These 

targetinggroupsincludewithoutlimitationreceptorsligandsantibodiesandthelike.Thesetargeting 

groupsbindtheirpartneronthecells'surface.Insomeembodimentsthemicroparticleswillintegrate 

intoalipidbilayerthatcomprisesthecellsurfaceandthemitochondriaaredeliveredtothecell.  

20 Themicroparticlesmayalsocomprisealipidbilayerontheiroutermostsurface.Thisbilayer 

maybecomprisedofoneormorelipidsofthesameordifferenttype.Examplesincludewithout 

withoutlimitationDMPCDOPCDSPCandvariousotherlipidssuchasthosedescribedhereinfor 

liposomes.  

25 Insomeembodimentsthecarriercomprisesnanoparticlese.g.,asdescribedherein.  

Insomeembodimentsthevesiclesormicroparticlesdescribedhereinarefunctionalizedwitha 

diagnosticagent.Examplesofdiagnosticagentsincludebutarenotlimitedtocommercially 

availableimagingagentsusedinpositronemissionstomography(PET),computerassistedtomography 

(CAT),singlephotonemissioncomputerizedtomographyx-rayfluoroscopyandmagnetic 

30 resonanceimaging(MRI);andcontrastagents.Examplesofsuitablematerialsforuseascontrastagents 

inMRIincludegadoliniumchelatesaswellasironmagnesiummanganese, copperandchromium.  
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Carriers 

Acomposition(eag.,pharmaceuticalcomposition)describedhereinmaycomprisebeformulated 
U 

withanworoedeliveredinacarner.Inoneaspecttileinventionincludesacomposition, e*g4 ,a 

pharmaceuticalcompositioncomprisingacarrier(e.g.,avesiclealiposome, alipidnanoparticlean 

5 exosomearedbloodcellanexosome(e~g~,amammalianorplantexosome),afusosome)comprising 

(eag., encapsulating)acompositiondescribedherein(eag., ananellovectorAnellovirusorgeneticelement 

describedherein).  

Insomeembodimentsthecompositionsandsystemsdescribedhereincanbeformulatedin 

liposomesorothersimilarvesicles.Generallyliposomesaresphericalvesiclestructurescomposedofa 

10 uni-ormultilamellarlipidbilayersurroundinginternalaqueouscompartmentsandarelatively 

impermeableouterlipophilicphospholipidbilayer.Liposomesmaybeanionicneutralor 

Ucaflonic.Liposomesgenerallyhaveoneormore(e.g., all)ofthefollowing S 

biocompatibilitynontoxicitycandeliverbothhydrophilicandlipophilicdrugmoleculescanprotect 

theircargofromdegradationbyplasmaenzymesandcantransporttheirloadacrossbiological 

15 membranesandthebloodbrainbarrier(BBB)(seee.g 0 ,SpuchandNavarroJournalofDrugDelivery, 

voL2011,ArticleID469679,12pages,2011.doi:1O.1155/2011/469679:andZylberberg& 

U 2016aDrugDelivery,23:9,3319-3329,doi:1O.1080/10717544e2016.1177136).  

Vesiclescanbemadefromseveraldifferenttypesoflipids'howeverphospholipidsaremost 

commonlyusedtogenerateliposomesasdrugcarriers.Methodsforpreparationofmultilamellarvesicle 

20 lipidsareknown(seeforexampleU.S.Pat.No.6,693,086,theteachingsofwhichrelatingto 

multilamellarvesiclelipidpreparationareincorporatedhereinbyreference).Althoughvesicleformation 

applyingforceintheformofshakingbyusingahomogenizersonicatororanextrusionapparatus(see 

e.g.,SpuchandNavaffoJournalofDrugDeliveryvol.2011, ArticleID469679,12pages,2011.  

25 doi:10.1155120111469679forreview).Extrudedlipidscanbepreparedbye.g.,extrudingthroughfilters 

ofdecreasingsizeasdescribedinTempletonetal.,NatureBiotech,15:647-652,1997.  

Lipidnanoparticles(LNPs)areanotherexampleofacarrierthatprovidesabiocompatibleand 

biodegradabledeliverysystemforthepharmaceuticalcompositionsdescribedherein.See, e.g.,Gordillo

Galeanoetal.EuropeanJournalofPharmaceuticsandBiopharmaceutics.Volume133,December2018, 

30 Pages285-308.Nanostructuredlipidcarriers(NLCs)aremodifiedsolidlipidnanoparticles(SLNs)that 

retainthecharacteristicsoftheSLNimprovedrugstabilityandloadingcapacityandpreventdrug 

leakage.Polymernanoparticles(PNPs)areanimportantcomponentofdrugdelivery.Thesenanoparticles 

caneffectivelydirectdrugdeliverytospecifictargetsandimprovedrugstabilityandcontrolleddrug 

release.Lipid-polymernanoparticles(PLNs),anewtypeofcarrierthatcombinesliposomesand 
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polymersmayalsobeemployed.ThesenanoparticlespossessthecomplementaryadvantagesofPNPs 

andliposomes.APLNiscomposedofacore-shellstructure'thepolymercoreprovidesastablestructure 

andthephospholipidshelloffersgoodbiocompatibility.Assuchthetwocomponentsincreasethedrug 

encapsulationefficiencyratefacilitatesurfacemodificationandpreventleakageofwater-soluble 

5 drugs.Forareviewsee, eag., Lietale2017,Nanomaterials7,122gdoi:1O~339O/nano7O6O122.  

Exosomescanalsobeusedasdrugdeliveryvehiclesforthecompositionsandsystemsdescribed 

herein.ForareviewseeHaetal.July2016.ActaPharmaceuticaSinicaB.Volume6,Issue4,Pages 

287-296;doi.org/10a1016/j.apsb.2016.02a001.  

Exvivodifferentiatedredbloodcellscanalsobeusedasacarrierforacompositiondescribed 

10 herein.Seeeag., W02015073587:W02017123646:W02017123644:W02018102740: 

WO2O16183482gWO2O151531O2gWO2O18151829gWO2O18009838gShietal.2014aProcNatiAcad 

SciUSA.111(28):10131-10136;USPatent9,644,180;Eluangetal.2017.NatureConimunications8: 

423;Shietal.2014.ProcNatlAcadSciUSA.111(28):10131-10136.  

Fusosomecompositionse.g.,asdescribedinW02018208728canalsobeusedascarriersto 

15 deliveracompositiondescribedherein.  

MembranePenetratingPolypeptides 

Insomeembodimentsthecompositionfurthercomprisesamembranepenetratingpolypeptide 

(MPP)tocaaythecomponentsintocellsoracrossamembrane, e.g.,cellornuclearmembrane.  

20 Membranepenetratingpolypeptidesthatarecapableoffacilitatingtransportofsubstancesacrossa 

membraneincludebutarenotlimitedtocell-penetratingpeptides(CPPs)(seee.g., USPateNo.: 

11:eOl54081),proteintransductiondomainsTrojanpeptidesandmembranetranslocationsignals(MTS) 

(seee.g.,TungetalaAdvancedDrugDeliveryReviews55:281-294(2003)).SomeMPParerichin 

25 aminoacidssuchasargininewithpositivelychargedsidechainsa 

Membranepenetratingpolypeptideshavetheabilityofinducingmembranepenetrationofa 

componentandallowmacromoleculartranslocationwithincellsofmultipletissuesinvivouponsystemic 

administration.Amembranepenetratingpolypeptidemayalsorefertoapeptidewhichwhenbrought 

intocontactwithacellunderappropriateconditionspassesfromtheexternalenvironmentinthe 

30 intracellularenvironmentincludingthecytoplasm, organellessuchasmitochondriaorthenucleusofthe 

cellinamountssignificantlygreaterthanwouldbereachedwithpassivediffusion.  

Componentstransportedacrossamembranemaybereversiblyorirreversiblylinkedtothe 

membranepenetratingpolypeptide.Alinkermaybeachemicalbonde.g.,oneormorecovalentbonds 
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ornon-covalentbonds.Insomeembodimentsthelinkerisapeptidelinker.Suchalinkermaybe 

between2-30aminoacidsorlonger.Thelinkerincludesflexible, rigidorcleavablelinkers.  

Combinations 

5 Inoneaspecttheanellovectororcompositioncomprisingananellovectordescribedhereinmay 

alsoincludeoneormoreheterologousmoiety.Inoneaspecttheanellovectororcompositioncomprising 

aanellovectordescribedhereinmayalsoincludeoneormoreheterologousmoietyinafusion.Insome 

embodimentsaheterologousmoietymaybelinkedwiththegeneticelement.Insomeembodimentsa 

heterologousmoietymaybeenclosedintheproteinaceousexterioraspartoftheanellovector.Insome 

10 embodimentsaheterologousmoietymaybeadministeredwiththeanellovector.  

Inoneaspecttheinventionincludesacellortissuecomprisinganyoneoftheanellovectorsand 

heterologousmoietiesdescribedherein.  

Inanotheraspecttheinventionincludesapharmaceuticalcompositioncomprisingaanellovector 

andtheheterologousmoietydescribedherein.  

15 Insomeembodimentstheheterologousmoietymaybeavirus(e.g.,aneffector(e.g.,adrug, 

smallmolecule),atargetingagent(e.g.,aDNAtargetingagentantibodyreceptorligand),atag(e.g., 

fluorophorelightsensitiveagentsuchasKillerRed),oraneditingortargetingmoietydescribedherein.  

Insomeembodimentsamembranetranslocatingpolypeptidedescribedhereinislinkedtooneormore 

heterologousmoieties.Inoneembodimenttheheterologousmoietyisasmallmolecule(e.g., a 

20 peptidomimeticorasmallorganicmoleculewithamolecularweightoflessthan2000daltons),apeptide 
U 

orpolypeptide(e.g.,anantibodyorantigen-bindingfragmentthereof),ananoparticleanaptameror 

Targeting Moiety 

25 Insomeembodimentsthecompositionoranellovectordescribedhereinmayfurthercomprisea 

targetingmoietye.g.,atargetingmoietythatspecificallybindstoamoleculeofinterestpresentona 

targetcell.Thetargetingmoietymaymodulateaspecificfunctionofthemoleculeofinterestorcell 

modulateaspecificmolecule(e.g., enzymeproteinornucleicacid),e.g., aspecificmoleculedownstream 

ofthemoleculeofinterestinapathwayorspecificallybindtoatargettolocalizetheanellovectoror 

30 geneticelement.Forexampleatargetingmoietymayincludeatherapeuticthatinteractswithaspecific 

moleculeofinteresttoincreasedecreaseorotherwisemodulateitsfunction.  
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Tagging or Monitoring Moiety 

Insomeembodimentsthecompositionoranellovectordescribedhereinmayfurthercomprisea 

tagtolabelormonitortheanellovectororgeneticelementdescribedherein.Thetaggingormonitoring 

moietymayberemovablebychemicalagentsorenzymaticcleavagesuchasproteolysis 

5 orinteinsplicing.Anaffinitytagmaybeusefultopurifythetaggedpolypeptideusinganaffinity 

technique.Someexamplesincludechitinbindingprotein(CBP),maltosebindingprotein(MBP), 

glutathione-S-transferase(GST),andpoly(lJis)tag.Asolubilizationtagmaybeusefultoaid 

recombinantproteinsexpressedinchaperone-deficientspeciessuchasF.colitoassistintheproper 

foldinginproteinsandkeepthemfromprecipitating.Someexamplesincludethioredoxin(TRX)and 

10 poly(NANP).Thetaggingormonitoringmoietymayincludealightsensitivetage.g.,fluorescence.  

Fluorescenttagsareusefulforvisualization.GFPanditsvariantsaresomeexamplescommonlyusedas 
fluorescenttags.Proteintagsmayallowspecific U 

enzymaticmodifications(suchasbiotinylationbybiotin 
U 

ligase)orchemicalmodifications(suchasreactionwitFlAsH-EDT2forfluorescenceimaging)tooccur.  

Oftentaggingormonitoringmoietyarecombinedinordertoconnectproteinstomultipleother 

15 components.Thetaggingormonitoringmoietymayalsoberemovedbyspecificproteolysisor 
U 

enzymaticcleavage(e.g.byTEVproteaseThrombinFactorXaorEnteropeptidase).  

Nanoparticles 

Insomeembodimentsthecompositionoranellovectordescribedhereinmayfurthercomprisea 

20 nanoparticle.Nanoparticlesincludeinorganicmaterialswithasizebetweenabout1andabout1000 

nanometersbetweenabout1andabout500nanometersinsizebetweenabout1andabout100nm, 

andabout200nmandanyrangetherebetween.Nanoparticlesgenerallyhaveacompositestructureof 

nanoscaledimensions.Insomeembodimentsnanoparticlesaretypicallysphericalalthoughdifferent 

25 morphologiesarepossibledependingonthenanoparticlecomposition.Theportionofthenanoparticle 

contactinganenvironmentexternaltothenanoparticleisgenerallyidentifiedasthesurfaceofthe 

nanoparticle.Innanoparticlesdescribedhereinthesizelimitationcanberestrictedtotwodimensions 

andsothatnanoparticlesincludecompositestructurehavingadiameterfromabout1toabout1000nm 

wherethespecificdiameterdependsonthenanoparticlecompositionandontheintendeduseofthe 

30 nanoparticleaccordingtotheexperimentaldesign.Forexamplenanoparticlesusedintherapeutic 

applicationstypicallyhaveasizeofabout200nmorbelow.  

Additionaldesirablepropertiesofthenanoparticlesuchassurfacechargesandsteric 

stabilizationcanalsovaryinviewofthespecificapplicationofinterest.Exemplarypropertiesthatcan 

etalNature2008vol.  
bedesirableinclinicalapplicationssuchascancertreatmentaredescribedin U 
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'1,pages S DuncanNature2006voL6,pages688-701;andAllenNature2002voL2pages750

'163eachincorporatedhereinbyreferenceinitsentirety.Additionalpropertiesareidentifiablebya 

skilledpersonuponreadingofthepresentdisclosure.Nanoparticledimensionsandpropertiescanbe 

detectedbytechniquesknownintheart.Exemplarytechniquestodetectparticlesdimensionsincludebut 

5 arenotlimitedtodynamiclightscattering(DLS)andavarietyofmicroscopiessuchattransmission 

electronmicroscopy(TEM)and atomicforcemicroscopy(AFM).Exemplarytechniquestodetect 

particlemorphologyincludebutarenotlimitedtoTEMandAFM.Exemplarytechniquestodetect 

surfacechargesofthenanoparticleincludebutarenotlimitedtozetapotentialmethod.Additional 

techniquessuitabletodetectotherchemicalpropertiescompriseby111, 1 1 Band1 3 Cand1 9 FNMR 

10 UV/Visandinfrared/Ramanspectroscopiesandfluorescencespectroscopy(whennanoparticleisusedin 

combinationwithfluorescentlabels)andadditionaltechniquesidentifiablebyaskilledperson.  

Small molecules 

Insomeembodimentsthecompositionoranellovectordescribedhereinmayfurthercomprisea 

15 smallmolecule.Smallmoleculemoietiesincludebutarenotlimitedtosmallpeptidespeptidomimetics 

(e.g., peptoids),aminoacidsaminoacidanalogssyntheticpolynucleotidespolynucleotideanalogs, 

nucleotidesnucleotideanalogsorganicandinorganiccompounds(includingheterorganicand 

organomettalliccompounds)generallyhavingamolecularweightlessthanabout5,000gramspermole 

e.g.,organicorinorganiccompoundshavingamolecularweightlessthanabout2,000gramspermole, 

20 e.g.,organicorinorganiccompoundshavingamolecularweightlessthanabout1,000gramspermole, 

e.g.,organicorinorganiccompoundshavingamolecularweightlessthanabout500gramspermoleand 

saltsestersandotherpharmaceuticallyacceptableformsofsuchcompounds.Smallmoleculesmay 

includebutarenotlimitedtoaneurotransmitterahormoneadrugatoxinaviralormicrobialparticle, 

asyntheticmoleculeandagonistsorantagonists.  

25 Examplesofsuitablesmallmoleculesincludethosedescribedin"ThePharmacologicalBasisof 

Therapeutics,' GoodmanandGilmanMcGraw-HillNewYorkN.Y.,(1996),Nintheditionunderthe 

sections:DrugsActingatSynapticandNeuroeffectorJunctionalSites'DrugsActingontheCentral 

NervousSystem:Autacoids:DrugTherapyofInflammation'WaterSaltsandIons'DrugsAffecting 

RenalFunctionandElectrolyte , CardiovascularDrugs;DrugsAffectingGastrointestinal 

30 Function;DrugsAffectingUterineMotility;ChemotherapyofParasiticInfections;Chemotherapyof 

MicrobialDiseases;ChemotherapyofNeoplasticDiseases;DrugsUsedforJmmunosuppressiowDrugs 

ActingonBlood-Formingorgans'HormonesandHormoneAntagonists'VitaminsDermatology;and 

Toxicologyallincorporatedhereinbyreference.Someexamplesofsmallmoleculesincludebutarenot 

limitedtopriondrugssuchastacrolimusubiquitinligaseorHECTligaseinhibitorssuchasheclin 
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histonemodifyingdrugssuchassodiumbutyrateenzymaticinhibitorssuchas5-aza-cytidine 

anthracyclinessuchasdoxorubicinbeta-lactamssuchaspenicillinanti-bacterialschemotherapyagents, 

anti-viralsmodulatorsfromotherorganismssuchasVP64anddrugswithinsufficientbioavailability 

suchaschemotherapeuticswithdeficientpharmacokinetics.  

5 Insomeembodimentsthesmallmoleculeisanepigeneticmodifyingagentforexamplesuchas 

thosedescribedindeGrooteetal.Nuc.AcidsRes.(2012):1- 18aExemplarysmallmoleculeepigenetic 

modifyingagentsaredescribedeag.,inLuetal.IBiomolecularScreening17.5(2012):555-71, e.g.,at 

Table1or2,incorporatedhereinbyreference.Insomeembodimentsanepigeneticmodifyingagent 

comprisesvonnostatorromidepsin.Insomeembodimentsanepigeneticmodifyingagentcomprisesan 

10 inhibitorofclassIIIIIIand/orIVhistonedeacetylase(HDAC).Insomeembodimentsanepigenetic 

modifyingagentcomprisesanactivatorofSirTLInsomeembodimentsanepigeneticmodifyingagent 

comprisesGarcinolLys-CoAC646,(+)-JQJI-BETBICIMS12ODZNepUNCO321, EPZOO4III, 

AZ505,AMI-IpyrazoleamideYbbenzo[d]imidazolefib, acylateddapsonederivative(eceagPRMTJ), 

methyistat,4,4'-dicarboxy-2,2'-bipyridineSID85736331, hydroxamateanalog8,tanylcypromie 

15 bisguanidineandbiguanidepolyamineanalogsUNC669,Vidazadecitabinesodiumphenylbutyrate 

(SDB),lipoicacid(LA),quercetinvalproicacidhydralazinebactrimgreenteaextract(e.g~, 

epigallocatechingallate(EGCG)),curcuminsulforphaneand/orallicin/diallyldisulfide.Insome 

embodimentsanepigeneticmodifyingagentinhibitsDNAmethylation, e.g., isaninhibitorofDNA 

methyltransferase(eag., is5-azacitidineand/ordecitabine).Insomeembodimentsanepigenetic 

20 modifyingagentmodifieshistonemodificationeag.,histoneacetylationhistonemethylationhistone 

sumoylationand/orhistonephosphorylation.Insomeembodimentstheepigeneticmodifyingagentisan 

vorinostatand/ortrichostatinA).  

Insomeembodimentsthesmallmoleculeisapharmaceuticallyactiveagent.Inone 

embodimentthesmallmoleculeisaninhibitorofametabolicactivityorcomponent.Usefulclassesof 
25 pharmaceuticallyactiveagentsincludebutarenotlimitedtoantibiotics U U 

anti-inflammatorydrugs, 

angiogenicorvasoactiveagentsgrowthfactorsandchemotherapeutic(anti-neoplastic)agents(eag., 

tumoursuppressers).Oneoracombinationofmoleculesfromthecategoriesandexamplesdescribed 

hereinorfrom(Orme-Johnson2007,MethodsCellBioL2007g80:813-26)canbeused.Inone 

embodimenttheinventionincludesacompositioncomprisinganantibioticanti-inflammatorydrug, 

30 angiogenicorvasoactiveagentgrowthfactororchemotherapeuticagent.  

Peptides or proteins 

Insomeembodimentsthecompositionoranellovectordescribedhereinmayfurthercomprisea 

peptideorprotein.Thepeptidemoietiesmayincludebutarenotlimitedtoapeptideligandorantibody 
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fragment(eaga, antibodyfragmentthatbindsareceptorsuchasanexlxacellularreceptor),neuropeptide 

hormonepeptidepeptidedrugtoxicpeptideviralormicrobialpeptide, syntheticpeptideandagonistor 

antagonistpeptide.  

Peptidesmoietiesmaybelinearorbranched.Thepeptidehasalengthfromabout5toabout200 

5 aminoacidsabout15toabout150aminoacidsabout20toabout125 U 

aminoacidsabout25toabout 
100aminoacidsoranyrangetherebetween.  

Someexamplesofpeptidesincludebutarenotlimitedtofluorescenttagsormarkersantigens 

antibodiesantibodyfragmentssuchassingledomainantibodiesligandsandreceptorssuchasglucagon

likepeptide-1(GLP-1),GLP-2receptor2,cholecystokininB(CCKB)andsomatostatinreceptorpeptide 

10 therapeuticssuchasthosethatbindtospecificcellsurfacereceptorssuchasG U 

protein-coupledreceptors 
(GPCRs)orionchannelssyntheticoranalogpeptidesfromnaturally-bioactivepeptides U 

U 

peptidespore-formingpeptidestumortargetingorcytotoxicpeptidesanddegradationorself-destruction 
peptidessuchasanapoptosis-inducingpeptidesignalorphotosensitizerpeptide.  

Peptidesusefulintheinventiondescribedhereinalsoincludesmallantigen-bindingpeptidese 
, 

15 antigenbindingantibodyorantibody-likefragmentssuchassinglechainantibodiesnanobodies(see, 

e.g.,Steelandetal.2016.Nanobodiesastherapeutics:bigopportunitiesforsmallantibodies.DrugDiscov 

Today:21(7):1076-113).Suchsmallantigenbindingpeptidesmaybindacytosolicantigenanuclear 

antigenanintra-organellarantigen.  

Insomeembodimentsthecompositionoranellovectordescribedhereinincludesapolypeptide 

20 linkedtoaligandthatiscapableoftargetingaspecificlocationtissueorcell.  

Insomeembodimentsthecompositionoranellovectordescribedhereinmayfurthercomprisean 

oligonucleotideaptamer.Aptamermoietiesareoligonucleotideorpeptideaptamers.Oligonucleotide 

25 aptamersaresingle-strandedDNAorRNA(ssDNAorssRNA)moleculestatcanbindtopre-selected 

targetsincludingproteinsandpeptideswithhighaffinityandspecificity.  

Oligonucleotideaptamersarenucleicacidspeciesthatmaybeengineeredthroughrepeated 

roundsofinvitroselectionorequivalentlySELEX(systematicevolutionofligandsbyexponential 

enrichment)tobindtovariousmoleculartargetssuchassmallmoleculesproteinsnucleicacidsand 

30 evencellstissuesandorganisms.Aptamersprovidediscriminatemolecularrecognitionandcanbe 

producedbychemicalsynthesis.Inadditionaptamersmaypossessdesirablestoragepropertiesand 

elicitlittleornoimmunogenicityintherapeuticapplications.  

BothDNAandRNAaptamerscanshowrobustbindingaffinitiesforvarioustargets.For 

exampleDNAandRNAaptamershavebeenselectedfortlysozymethrombinhuman 
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inmiunodeficiencyvimstrans-actingresponsiveelement(HJVTAR),(seeenawikipedia.org/wiki/Aptamer 

- citenote-10),hemininterferonyvascularendothelialgrowthfactor(VEGF),prostatespecific 

antigen(PSA),dopamineandthenon-classicaloncogeneheatshockfactor1(HSF1).  

5 Peptide aptamers 

Insomeembodimentsthecompositionoranellovectordescribedhereinmayfurthercomprisea 

peptideaptamer.Peptideaptamershaveone(ormore)shortvariablepeptidedomainsincludingpeptides 

havinglowmolecularweight,12-14kDa.Peptideaptamersmaybedesignedtospecificallybindtoand 

interferewith protein-proteininteractionsinsidecellsa 

10 Peptideaptamersareartificialproteinsselectedorengineeredtobindspecifictargetmolecules.  

Theseproteinsincludeofoneormorepeptideloopsofvariablesequence.Theyaretypicallyisolated 

fromcombinatoriallibrariesandoftensubsequentlyimprovedbydirectedmutationorroundsofvariable 

regionmutagenesisandselection.Invivopeptideaptamerscanbindcellularproteintargetsandexert 

biologicaleffectsincludinginterferencewiththenormalproteininteractionsoftheirtargetedmolecules 

15 withotherproteins.Inparticularavariablepeptideaptamerloopattachedtoatranscriptionfactor 

bindingdomainisscreenedagainstthetargetproteinattachedtoatranscriptionfactoractivatingdomain.  

Invivobindingofthepeptideaptamertoitstargetviathisselectionstrategyisdetectedasexpressionofa 

downstreamyeastmarkergene.Suchexperimentsidentifyparticularproteinsboundbytheaptamersand 

proteininteractionsthattheaptamersdisrupttocausethephenotype.Inadditionpeptideaptamers 

20 derivatizedwithappropriatefunctionalmoietiescancausespecificpost-translationalmodificationoftheir 

targetproteinsorchangethesubcellularlocalizationofthetargets.  

biosensorsandusedtodetectactiveisoformsofproteinsfrompopulationscontainingbothinactiveand 

activeproteinforms.Derivativesknownastadpolesinwhichpeptideaptamer!lheads!?arecovalently 

25 linkedtouniquesequencedouble-strandedDNA"tails"allowquantificationofscarcetargetmoleculesin 

mixturesbyPCR(usingforexamplethequantitativereal-timepolymerasechainreaction)oftheirDNA 

tails.  

Peptideaptamerselectioncanbemadeusingdifferentsystemsbutthemostusediscurrently 

theyeasttwo-hybridsystem.Peptideaptamerscanalsobeselectedfromcombinatorialpeptidelibraries 

30 constructedbyphagedisplayandothersurfacedisplaytechnologiessuchasmRNAdisplayribosome 

displaybacterialdisplayandyeastdisplay.Theseexperimentalproceduresarealsoknown 
U 

asbiopannings.Amongpeptidesobtainedfrombiopanningsnitmotopescanbeconsideredasakindof 

peptideaptamers.Allthepeptidespannedfromcombinatorialpeptidelibrarieshavebeenstoredina 

specialdatabasewiththenameMimoDB.  
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Peptideaptamerscanalsorecognizetargetsinvitro.Theyhavefounduseinlieuofantibodiesin
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VI. Methods ofUse 

Theanellovectorsandcompositionscomprisinganellovectorsdescribedhereinmaybeusedin 

methodsoftreatingadiseasedisorderorconditione.g.,inasubject(e.g.,amammaliansubjecte.g.,a 

5 humansubject)inneedthereof.Administrationofapharmaceuticalcompositiondescribedhereinmay 

beforexamplebywayofparenteral(includingintravenousintratumoralintraperitonealinliamuscular 

intracavityandsubcutaneous)administration.Theanellovectorsmaybeadministeredaloneor 

formulatedasapharmaceuticalcomposition.Insomeembodimentstheanellovectorsmaybe 

administeredinaU dosee.g.,afirstplurality.Insomeembodimentsanellovectorsmaybe 

10 administeredinatleasttwodosese.g.,afirstpluralityfollowedbyasecondplurality.Insome 

embodimentstheanellovectorsmaybeadministeredinmultipledosese.g., afirstpluralityasecond 

pluralityathirdpluralityoptionallyafourthpluralityoptionallyafifthpluralityand/oroptionally 

furtherpluralities.  

Theanellovectorsmaybeadministeredintheformofaunit-dosecompositionsuchasaunit 

15 doseparenteralcomposition.Suchcompositionsaregenerallypreparedbyadmixtureandcanbesuitably 

adaptedforparenteraladministration.Suchcompositionsmaybeforexampleintheformofinjectable 

andinfusablesolutionsorsuspensionsorsuppositoriesoraerosols.  

Insomeembodimentsadministrationofananellovectororcompositioncomprisingsame, e.g.,as 

describedhereinmayresultindeliveryofageneticelementcomprisedbytheanellovectortoatarget 

20 celle.g.,inasubject.  

Ananellovectororcompositionthereofdescribedhereine.g.,comprisinganeffector(e.g., an 

someembodimentstheanellovectororcompositionthereofisusedtodelivertheeffectortobone 

maaowbloodheartGIorskin.Deliveryofaneffectorbyadministrationofaanellovectorcomposition 

25 describedhereinmaymodulate(e.g.,increaseordecrease)expressionlevelsofanoncodingRNAor 

polypeptideinthecelltissueorsubject.Modulationofexpressionlevelinthisfashionmayresultin 

alterationofafunctionalactivityinthecelltowhichtheeffectorisdelivered.Insomeembodimentsthe 

innature.  
modulatedfunctionalactivitymaybeenzymaticstructuralorregulatoryU 

Insomeembodimentstheanellovectororcopiesthereofaredetectableinacell24hours(e.g., 1 

30 day,2days,3days,4days,5days,6days,1week,2weeks,3weeks,4weeks,30daysor1month)after 

deliveryintoacell.Inembodimentsaanellovectororcompositionthereofmediatesaneffectonatarget 

cellandtheeffectlastsforatleast1,2,3,4,5,6,or7days,2,3,or4weeksor1,2,3,6,or12months.  

Insomeembodiments(e.g., whereintheanellovectororcompositionthereofcomprisesageneticelement 
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endogenousorexogenouseffector),maybeusedtodelivertheeffectortoacelltissueorsubject.In
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encodinganexogenousprotein),theeffectlastsforlessthan1, 2,3,4,5,6,or7days,2,3,or4weeksor 

1,2,3,6,or12months.  

Examplesofdiseasesdisordersandconditionsthatcanbetreatedwittheanellovector 

describedhereinoracompositioncomprisingtheanellovectorincludewithoutlimitation:immune 

5 disordersinterferonopathies(e.g~,TypeIinterferonopathies),infectiousdiseasesinflammatorydisorders 

autoimmuneconditionscancer(e.g.,asolidtumor, e.g.,lungcancernon-smallcelllungcancere.g.,a 

tumorthatexpressesageneresponsivetomIR-625, e.g.,caspase-3),andgastrointestinaldisorders.In 

someembodimentstheanellovectormodulates(e.g., increasesordecreases)anactivityorfunctionina 

cellwithwhichtheanellovectoriscontacted.Insomeembodimentstheanellovectormodulates(eaga, 

10 increasesordecreases)theleveloractivityofamolecule(e.g~,anucleicacidoraprotein)inacellwith 

whichtheanellovectoriscontacted.Insomeembodimentstheanellovectordecreasesviabilityofacell, 

e.g.,acancercellwithwhichtheanellovectoriscontacted, e.g.,byatleastabout10%,20%,30%,40%, 

50%,60%,70%,80%,90%,95%,99%,ormore.Insomeembodimentstheanellovectorcomprisesan 
U 

effectore.g.,anmiRNAe .g., miR-625,thatdecreasesviabilityofacelle.g.,acancercellwithwhich 

15 theanellovectoriscontactedeagabyatleastabout10%,20%,30%,40%,50%,60%,70%,80%,90%, 

95%,99%,ormore.Insomeembodimentstheanellovectorincreasesapoptosisofacellegg.,acancer 

celle.g~,byincreasingcaspase-3activitywithwhichtheanellovectoriscontactede.g.,byatleastabout 

10%,20%,30%,40%,50%,60%,'70%,80%,90%,95%,99%,ormore.Insomeembodimentsthe 

anellovectorcomprisesaneffectore.g.,anmiRNAe.g.,miR-625,thatincreasesapoptosisofacell, e 

20 acancercelle.g.,byincreasingcaspase-3activitywitwhichtheanellovectoriscontactede.g.,byat 

VII. Administration/Delivery 

Thecomposition(e.g.,apharmaceuticalcompositioncomprisingananellovectorasdescribed 

25 herein)maybeformulatedtoincludeapharmaceuticallyacceptableexcipient.Pharmaceutical 

compositionsmayoptionallycompriseoneormoreadditionalactivesubstances, e.g.therapeutically 

and/orprophylacticallyactivesubstances.Pharmaceuticalcompositionsofthepresentinventionmaybe 

sterileand/orpyrogen-free.Generalconsiderationsintheformulationand/ormanufactureof 

pharmaceuticalagentsmaybefoundforexampleinRemington:TheScienceandPracticeofPharmacy 

30 21sted., LippincottWilliams&Wilkins,2005(incorporatedhereinbyreference).  

Althoughthedescriptionsofpharmaceuticalcompositionsprovidedhereinareprincipally 

directedtopharmaceuticalcompositionswhicharesuitableforadministrationtohumansitwillbe 

understoodbytheskilledartisanthatsuchcompositionsaregenerallysuitableforadministrationtoany 

otheranimale.g.,tonon-humananimalse.g.non-humanmammals.Modificationofpharmaceutical 
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leastabout10%,20%,30%,40%,50%,60%,70%,80%,90%,95%,99%,ormore.
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U 

compositionssuitableforadministrationtohumansinordertorenderthecompositionssuitablefor 
administrationtovariousanimalsiswellunderstoodandtheordinarilyskilled U 

veterinarypharmacologist 

candesignand/orperformsuchmodificationwithmerelyordinaryifanyexperimentation.Subjectsto 

whichadministrationofthepharmaceuticalcompositionsiscontemplatedincludebutarenotlimitedto 

5 humansand/orotherprimates'mammalsincludingcommerciallyrelevantmammalssuchascattlepigs, 
U 

horsessheepcatsdogsmiceand/orrats'a nd/orbirdsincludingconmierciallyrelevantbirdssuchas 

poultrychickensducksgeeseand/orturkeys.  

Insomeembodimentsthesubjecttowhichadministrationofthepharmaceuticalcompositionsis 

contemplatedisahumaneInsomeembodimentsthesubjectisaneonatee.g.,between0and4weeksof 

10 age.Insomeembodimentsthesubjectisaninfantegg.,between4weeksofageand1yearofage.In 

someembodimentsthesubjectisaachild, e.g.,between1yearofageand12yearsofage.Insome 

embodimentsthesubjectislessthan18yearsofage.Insomeembodimentsthesubjectisanadolescent 

eagabetween12yearsofageand18yearsofage. Insomeembodimentsthesubjectisabovetheageof 

18.Insomeembodimentsthesubjectisayoungadulteagabetween18yearsofageand25yearsofage.  

15 Insomeembodimentsthesubjectisanadulte.g.,between25yearsofageto50yearsofage.Insome 

embodimentsthesubjectisanolderadult,~anadultatleast50yearsofageorolder.  

Formulationsofthepharmaceuticalcompositionsdescribedhereinmaybepreparedbyany 

methodknownorhereafterdevelopedintheartofpharmacology.Ingeneralsuchpreparatorymethods 

includethestepofbringingtheactiveingredientintoassociationwithanexcipientand/oroneormore 

20 otheraccessoryingredientsandthenifnecessaryand/ordesirabledividingshapingand/orpackaging 

theproduct.  

methodincludesadministeringapharmaceuticalcompositioncomprisingananellovectorasdescribed 

hereintothesubject.Insomeembodimentstheadministeredanellovectorreplicatesinthesubject(e.g., 

25 becomesapartoftheviromeofthesubject).  

Thepharmaceuticalcompositionmayincludewild-typeornativeviralelementsand/ormodified 

viralelements.TheanellovectormayincludeoneormoreAnellovirussequences(e.g~,nucleicacid 

sequencesornucleicacidsequencesencodingaminoacidsequencesthereoflorasequencewithatleast 

about60%,65%,70%,75%,80%,85%,90%95%,96%,97%,98%and99%nucleotidesequence 

30 identitythereto.Theanellovectormaycompriseanucleicacidmoleculecomprisinganucleicacid 

sequencewithatleastabout60%,65%,70%,75%,80%,85%,90%95%,96%,97%,98%and99% 

sequenceidentitytooneormoreAnellovirussequences(e.g., anAnellovirusORFinucleicacid 

sequence).Theanellovectormaycompriseanucleicacidmoleculeencodinganaminoacidsequence 

withatleastabout60%,65%,70%,75%,80%,85%,90%95%,96%,97%,98%and99%sequence 
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Inoneaspecttheinventionfeaturesamethodofdeliveringananellovectortoasubject.The
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U 

identitytoanAnellovirusaminoacidsequence(e.g.,theaminoacidsequenceofanAnellovirusORFi 

molecule).Theanellovectormaycompriseapolypeptidecomprisinganaminoacidsequencewithat 

leastabout60%,65%,70%,75%,80%,85%,90%95%,96%,97%,98%and99%sequenceidentityto 

anAnellovirusaminoacidsequence(e.g., theaminoacidsequenceofanAnellovirusORFimolecule).  

5 Insomeembodimentstheanellovectorissufficienttoincrease(stimulate)endogenousgeneand 

proteinexpressione.g.,atleastabout5%,10%,15%,20%,25%,30%,35%,40%,45%,50%,ormoreas 

comparedtoareference, e.g.,ahealthycontrol.Incertainembodimentstheanellovectorissufficientto 

decrease(inhibit)endogenousgeneandproteinexpression, e.g.,atleastabout5%,10%,15%,20%,25%, 

30%,35%,40%,45%,50%,ormoreascomparedtoareference, e.g.,ahealthycontrol.  

10 Insomeembodimentstheanellovectorinhibits/enhancesoneormoreviralpropertiese.g., 

tropisminfectivityimmunosuppression/activationinahostorhostcelle.g.,atleastabout5%,10%, 

15%,20%,25%,30%,35%,40%,45%,50%ormoreascomparedtoareference, e.g.,ahealthycontrol.  

Inoneaspecttheinventionfeaturesamethodofdeliveringaneffectortoasubjecte.g., human 

subjectwhohaspreviouslybeenadministeredananellovectore.g.,afirstpluralityofanellovectorsthe 

15 methodcomprisingadministrationofasecondpluralityofanellovectors.Inanotheraspecttheinvention 

featuresamethodofdeliveringaneffectortoasubjecte.g., ahumansubjectthemethodcomprising 

administeringafirstpluralityofanellovectorstothesubjectandsubsequentlyadministeringtothesubject 

asecondpluralityofanellovectors.Insomeemodimentsthemethodsdescribedhereinfurthercomprise 

administrationofathirdfourthfifthand/orfurtherpluralityofanellovectors.Insomeembodimentsthe 

20 firstandsecondpluralityareadministredviathesamerouteofadministratione.g.,intravenous 

administration.Insomeembodimentsthefirstandsecondpluralityareadministeredviadifferentroutes 

ofadministration.InsomeembodimentsthefirstpluralityofanellovectorsU 

aspartofafirstpharmaceuticalcomposition.Insomeembodimentsthesecondpluralityofanellovectors 

isadministeredtothesubjectaspartofasecondpharmaceuticalcomposition.  

25 Insomeembodimentsthefirstandthesecondpluralitycompriseaboutthesamedosageof 

anellovectorse.g., whereinthefirstpluralityandthesecondpluralityofanellovectorscompriseaboutthe 

samequantityand/orconcentrationofanellovectors.Insomeembodimentsthesecondplurality 

comprises90-110%, e.g.,95-105%ofthenumberofanellovectorsinthefirstplurality.Insome 

embodimentsthefirstpluralitycomprisesagreaterdosageofanellovectorsthanthesecondplurality, 

30 e.g.,whereinthefirstpluralitycomprisesagreaterquantityand/orconcentrationofanellovectorsrelative 

tothesecondplurality.Insomeembodimentsthefirstpluralitycomprisesalowerdosageof 

anellovectorsthanthesecondpluralitye.g., whereinthefirstpluralitycomprisesagreaterquantityand/or 

concentrationofanellovectorsrelativetothesecondplurality.Insomeembodimentsthesubjectreceives 

repeateddosesofanellovectorswhereintherepeateddosesareadministeredoverthecourseofatleast1, 
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isadministeredtothesubject
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2,3,4,or5years. Insomeembodimentstherepeateddoseisadministeredaboutevery1, 2,3,or4 

weeksoraboutevery1,2,3,4,5,6,7,8,9,10,11,or12months.  

Insomeembodimentsthegeneticelementcomprisedintheanellovectorsofthefirstplurality 

administeredtothesubjectaredetectableinthesubjectatleast50,60,70,80,90,100,110,120,130, 

5 140or150daysafteradministrationthereofegg.,byahigh-resolutionmelting(JIRM)assay,~as 

describedinExample1a Insomeembodimentsthegeneticelementcomprisedintheanellovectorsofthe 

secondpluralityadministeredtothesubjectaredetectableinthesubjectatleast50,60,70,80,90,100, 

110,120,130,140,or150daysafteradministrationthereofeagabyahigh-resolutionmelting(JIRM) 

assaye.g., asdescribedinExample1.  

10 Insomeembodimentsthefirstand/orsecondpluralityofanellovectorsadministeredtothe 

subjectcomprisesaneffector.Insomeembodimentsthefirstand/orsecondpluralitycomprisesan 

exogenouseffector.Insomeembodimentsthefirstand/orsecondpluralitycomprisesanendogenous 

effector.Insomeembodimentstheeffectorofthesecondpluralityofanellovectorsisthesameeffector 

astheeffectorofthefirstpluralityofanellovectors.Insomeembodimentstheeffectorofthesecond 

15 pluralityofanellovectorsisdifferentfromtheeffectorofthefirstpluralityofanellovectors.Insome 

embodimentsthesecondpluralityofanellovectorsdeliversaboutthesamenumberofcopiesofthe 

effectortothesubjectasthenumberofeffectorsdeliveredbythefirstpluralityofanellovectors.Insome 

embodimentsthesecondpluralityofanellovectorsdeliverstheeffectortothesubjectatalevelofatleast 

about50%,55%,60%,65%,70%,75%,80%,85%,90%,95%,96%,97%,98%,99%,or100%ofcopies 

20 oftheeffectordeliveredtothesubjectbythefirstpluralityofanellovectors(e.g., whereintheeffector 

deliveredbythefirstpluralitymaybethesameordifferentformtheeffectordeliveredbythesecond 
U 

atleast2,3,4,5,6,7,8,9,10,20,30,40,50,60,70,80,90,100,500,or1000-foldasmanycopies)of 

theeffectortothesubjectthanthefirstpluralityofanellovectors.Insomeembodimentsthesecond 

25 pluralityofanellovectorshasabiologicaleffectonthesubject(e.g., knockdownofatargetgeneor 

upregulationofabiomarker)thatisnolessthanthebiologicaleffectofadministrationofthefirst 

pluralityofanellovectors.  

Insomeembodimentsidentifyingorselectingasubjectonthebasisofhavingreceiveda 

30 pluralityofanellovectorscomprisesperforminganassayonasamplefromthesubject.Insome 

embodimentsidentifyingorselectingasubjectonthebasisofhavingreceivedapluralityof 

anellovectorscomprisesobtaininginformationfromathirdparty(e.g.,alaboratory),whereinthethird 

partyperformedanassayonasamplefromthesubject.Insomeembodimentsidentifyingorselectinga 
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subjectonthebasisofhavingreceivedapluralityofanellovectorscomprisesreviewingthesubject's 

medicalhistory.  

Insomeembodimentsthesubjectisadministeredthepharmaceuticalcompositionfurther 

comprisingoneormoreviralstrainsthatarenotrepresentedintheviralgeneticinformation.  

5 Insomeembodimentsthepharmaceuticalcompositioncomprisingananellovectordescribed 

hereinisadministeredinadoseandtimesufficienttomodulateaviralinfection.Somenon-limiting 

examplesofviralinfectionsincludeadeno-associatedvirusAichivirusAustralianbatlyssavirusBK 

polyomavirusBannavirusBarmahforestvirusBunyamweravirusBunyavirusLaCrosseBunyavirus 

snowshoehareCercopithecineherpesvirusChandipura UvirusChikungunyavirusCosavirusACowpox 

10 virusCoxsackievirusCrimean-CongohemorrhagicfevervirusDenguevirusDhorivirusDugbevirus 

DuvenhagevirusEasternequineencephalitisvirusEbolavirusEchovirusEncephalomyocarditisvirus 
U 

Epstein-BarrvirusEuropeanbatlyssavirusGBvirusC/HepatitisGvirusHantaanvirusJiendravirus 

HepatitisAvirusHepatitisBvirusHepatitisCvirusHepatitisEvirusHepatitisdeltavirusHorsepox 

adenovirusHumanastrovirusHumancoronavirusHumancytomegalovirusHuman 

15 enterov~us68,Humanenterovirus70,Humanherpesvirus1, Humanherpesvirus2,Humanherpesvirus 

6,Humanherpesvirus7,Humanherpesvirus8,HumanimmunodeficiencyvirusHumanpapillomavirus 

1, Humanpapillomavirus2,Humanpapillomavirus16,Humanpapillomavirus18,Humanparainfluenza 

HumanparvovirusB19,Human respiratorysyncytialvirusHumanrhinovirusHumanSARS 
U 

coronavirusHumanspumaretrovirusHumanT-lymphotropicvirusHumantorovirusInfluenzaAvirus 
20 InfluenzaB U 

virusInfluenzaCvirusIsfahanvirusJCpolyomavirusJapaneseencephalitisvirusJunin 

arenavirusKIPolyomavirusKunjinvirusLagosbatvirusLakeVictoriamarburgvirusLangatvirus 

MayarovirusMERScoronavirusMeaslesvirusMengoencephalomyocarditisvirusMerkelcell 

polyomavirusMokolavirusMolluscumcontagiosumvirusMonkeypoxvirusMumpsvirusMurray 

25 valleyencephalitisvirusNewYorkvirusNipahvirusNorwalkvirusO'nyong-nyong UvirusOrfvirus 

OropouchevirusPichindevirusPoliovirusPuntatorophlebovirusPuumalavirusRabiesvirusRift 
U 

valleyfevervirusRosavirusARossrivervirusRotavirusARotavirusBRotavirusCRubellavirus 

SagiyamavirusSalivirusASandilyfeversicilianvirusSapporovirusSenilikiforestvirusSeoulvirus 

SimianfoamyvirusSimianvirus5,SindbisvirusSouthamptonvirusSt.louisencephalitisvirusTick

30 bornepowassanvirusTorquetenovirusToscanavirusUukuniemivirusVacciniavirus, U 

zostervirusVariolavirusVenezuelanequineencephalitisvirusVesicularstomatitisvirusWestern 

equineencephalitisvirusWUpolyomavirusWestNilevirusYabamonkeytumorvirusYaba-like 

diseasevirusYellowfevervirusandZikaVirus.Incertainembodimentstheanellovectorissufficient 

tooutcompeteand/ordisplaceavirusalreadypresentinthesubjecte.g.,atleastabout5%,10%,15%, 
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20%,25%,30%,35%,40%,45%,50%,ormoreascomparedtoareference.Incertainembodimentsthe 

anellovectorissufficienttocompetewithchronicoracuteviralinfection.Incertainembodimentsthe 

anellovectormaybeadministeredprophylacticallytoprotectfromviralinfections(e.g.aprovirotic).In 

someembodimentstheanellovectorisinanamountsufficienttomodulate(e.g., phenotypeviruslevels, 

5 geneexpressioncompetewithothervirusesdiseasestateetc.atleastabout5%,10%,15%,20%,25%, 

30%,35%,40%,45%,50%,ormore).Jnsomeembodimentstreatmenttreatingandcognatesthereof 

comprisemedicalmanagementofasubject(e.g., byadministeringananellovectore.g., ananellovector 

madeasdescribedherein),e.g.,withtheintenttoimproveamelioratestabilizepreventorcureadisease 

pathologicalconditionordisorder.Insomeembodimentstreatmentcomprisesactivetreatment 

10 (treatmentdirectedtoimprovethediseasepathologicalconditionordisorder),causaltreatment 

(treatmentdirectedtothecauseoftheassociateddiseasepathologicalconditionordisorder),palliative 
treatment(treatmentdesignedforthereliefofsymptoms),preventativeteatment(treatmentdirectedto 

preventingminimizingorpartiallyorcompletelyinhibitingthedevelopmentoftheassociateddisease 

pathologicalconditionordisorder),and/orsupportivetreatment(treatmentemployedtosupplement 

15 anothertherapy).  

Allreferencesandpublicationscitedhereinareherebyincorporatedbyreference.  

Thefollowingexamplesareprovidedtofurtherillustratesomeembodimentsofthepresent 

20 inventionbutarenotintendedtolimitthescopeoftheinventionitwillbeunderstoodbytheir 

exemplarynaturethatotherproceduresmethodologiesortechniquesknowntothoseskilledintheart 

EXAMPLES 

25 TableofContents 

Example1:Expressionofapaneloffull-lengthAnellovirusORFiproteinsinmammaliancells 

Example2:ReplicationofAAVITR-flankedDNAbyAAVRepintheabsenceofAAVcapsid 

Example3:ProductionofAnelloVectorsthroughcross-packingwithAAVvarianttransgenereporter 

constructs 

30 Example4:DeliveryofreporterconstructsviaAnellovectortransductioninmammalianandnon-human 

primatecellsofdifferentorigins 

Example5:GenerationofAnello-AAVvectorsandsuccessfultransductioninMOLT4cells 

Example6:EngineeredRing2AnellovirusDNAreplicatesthroughAAVRepprotein 
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mayalternativelybeused.
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Example7:EffectiveTransductionofSpecificCellLinesbyDifferentAnellovectorsEncodingHuman 

GrowthHormone 

Example8:PurificationofRing2Anellovectorsforrapidassessmentofvectortransduction 

5 Example1:Expressionofapaneloffull-lengthAnellovirusORFiproteinsinmammaliancells 

InthisexampleORFiproteinsfromapanelofanellovirusgenomeswereexpressedinExpi-293 

cells.ORFisequencesfor8differentanelloviruseswereidentified;3Alphatorqueviruses(Ringi, Ring5, 

andRing2O),3Betatorqueviruses(Ring2,Ring9,andRinglO),and2Gammatorqueviruses(Ring3and 

Ring4).EachnucleotidesequencewascodonoptimizedforexpressioninhumancellsusingJDT'scodon 

10 optimizationtOO.ThecodonoptimizedsequenceswereorderedasgenefragmentsfromIDTsubcloned, 

thenclonedintoexpressionplasmidswithahEFlapromoterandwithanN-terminal3xFlagtag.  

EachplasmidharboringthehEFla-driven3xFlag-ORF1geneswastransfectedintoExpi-293 

cells.Briefly,2.5~agofplasmidDNAwasmixedwith2.54ofPEIin1004ofserum-freemedia.After 

a20minuteincubationforcomplexationPEJ-DNAmixeswereaddeddropwiseto1x10 6 Expi-293cells.  

15 Cellswerethenincubatedat37 0 Cat8%C02shakingat225rpmfor2days.  

TransfectedcelllysateswererunonaWesternblot.Briefly,5x105cellsin1004ofmediawere 

collectedandmixedwith254of4xLDSsamplebufferand12.54of20%BME.Sampleswereboiled 
U 

at950 Cfor5mmbeforerunning.204ofeachsamplewasrunonaNuPAGE4-12%Bis-Trisgel 

(Invitrogen)inlxMESSDSRunningbufferat190V.Proteinswerethentransfeffedtoanitrocellulose 

20 membraneviawettransferat90Vforlhr.Theblotwasblockedforlhrin20mMTris,0.5MNaCl,0.1% 

Brij5SpH7.5.A1:2000dilutionofMouseanti-Flagantibodywasaddedtotheblotandincubated 

mousesecondaryantibodyfor2hours.Thentheblotwaswashedandsoakedinblotdevelopersolution 

untilbandsappeared.  

25 ExpressionwasobservedforN-terminally3xFlag-taggedanellovirusORFiproteins(FIG.1).  

Eachranattheexpectedsizefor3xFlag-taggedORFi:AlphatorqueRingiORFiat91kdaBetatorque 

Ring2ORFiat79kdaandGammatorquesRing4at82kda.Expressionwasalsoobservedforanumber 

ofORFiproteinsfromotherAnellovirusstrains(datanotshown).  

30 Example2:ReplicationofAAVhR-flankedDNAbyAAVRepintheabsenceofAAVcapsid 

InthisexampleanJTR-flankedreportergeneconstructwasreplicatedoffofaplasmidbyAAV

RepexpressionplasmidsthatdidnotproduceAAVCapsidproteins.Anexpressionvectorwiththefull 

AAV2RepgeneproducingRepl8,Rep6SRep52andRep4OundercontrolofthenativeAAVP5 

promoterwasconstructed.AdditionallyanexpressionvectorwiththefullAAV2Repgeneundercontrol 
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overnightatroomtemperature.Theblotwaswashedandsoakedina1:5000dilutionofAP-rabbitanti-
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ofaninducibleTRE-tightpromoterwasconstructed.AsapositivecontrolforreplicationanAAV2 
U 

RepCapexpressionplasmidwasused(CellBioLabs#VPK-422).Asareplicationtargetaplasmid 

harboringanhrGFPreporterdrivenbyaCMVpromoterandflankedbyAAVJTRswasused(Cell 

BioLabs#AAV-400).EachconditionincludedtheAAVpilelperplasmid(CellBioLabs#340202),and 

5 plasniidsexpressingtheRing2ORFiandORF2proteins.PlasmidsweretransfectedintoExpi293cells 

usingPELFourdayspost-transfectioncellpelletswerecollected.  

TotalDNAfromeachsamplewasthenrunonaSouthernblot.BrieflytotalDNAwasisolated 

fromthecellpelletsdigestedwithrestrictionendonucleasesrunonanagarosegelandtransferredtoa 

nylon-membrane.ThreeuntransfectedDNAcontrolswereincludedontheSouthernblot;pITR-hrGFP 

10 plasmidJTR-hrGFPgenomeDNAproducedbyextractingtheJTR-hrGFPDNAfromtheplasmidvia 

restrictionenzyemesandpHelperplasmidDNA.TheblotwasprobedforhrGFPandpilelperDNA 

sequenceusingbiotinylatedDNAfragmentsanddetectedwithstreptavidin-linkedJRDye800onaLiCor 

Odysseyimager(FIG.2).TodeterminerelativereplicationefficienciesthedensitiesoftheITR-hrGFP 

genomebandsandthepilelperbandsontheSouthernwerequantifiedusingImageJ.Theamountof 

15 replicatedJTR-hrGFPwasnormalizedtotheamountofplielperplasmidtransfectioninputthenanalyzed 

relativetopRepCapreplicationlevels.  

SouthernblotanalysisdemonstratedthattheCAP-freeAAVRepconstructssuccessfully 

replicatedJTR-hrGFPgenomesfromtheplasmid(FIG.2).Afterquantifyingthebandintensitiesand 

normalizingfortransfectioninputtheP5-drivenRepconstructreplicatedthe60%oftheJTR-hrGFP 

20 genomesofRepCapwhiletheTRE-tight-drivenRepperformednearlyidenticallytoRepCap.These 

resultsdemonstratedtatJTR-containingDNAconslmctscanbeefficientlyreplicatedwithCap-free 

thesamelevelsasthestandardpRepCapplasmidwithoutproducingtheAAVCapproteins.  

25 Example3:ProductionofAnelloVectorsthroughcross-packingwithAAVvarianttransgene 

reporterconstructs.  

Inthisexampleanellovectorswereshowntobeproducedthroughco-expressionofAnelloORF 

proteins(ORFi, ORF2),inconjunctionwithtraditionalAAVproductioncomponents(AAVrep 

expressingplasmidsandplielperplasmid)andatransgeneplasmidencompassingthereporter 

30 nanoluciferase(nLuc)alongwithAnellovirusnon-codingsequencesflankedbetweenAAV2ITRs.The 

transgeneswereofasizesimilartothecorrespondingAnellovirusgenome(plusorminus0.3kb).Inother 
variationsnon-codingAnellovirussequenceswereincludedbecauseinsome U 

experimentsvectorDNA 

wasfoundtopackagemoreefficientlywhencomprisingAnellovirussequences.Theseanellovectors 

wereproducedasAnellovirusproteinexteriorsencapsulatingareporterconstructcontainingAAV2ITRs.  
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AAV-Repexpressionvectors.FurthermoretheTRE-tight-promoterRepconstructreplicatedtheDNAto
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InthisexamplereplicationandamplificationofthetransgeneoccurredtroughAAVRep-mediated 

activitieswhilethecomponentsrequiredforencapsulationofthereplicatedtransgeneoccurredthrough 

trans-expressionoftheAnellovirusORFiandORF2proteins.  

Brieflytheabovelistedplasmidswereco-transfectedusingPEI-ProintoExpi-293Fcellsata 

5 plasmidtoplasmidratioof1:1andDNAtoPEJmolarratioof1:1~At4daysposttransfection(dpt),cells 

wereharvestedandpelletedawayfromtheconditionedmedia(CM)bycentrifugation.Cellswerethen 

lysedbyeitherchemicalormechanicalmeanstreatedwithaDNaseinthepresenceofaprotease 

inhibitorandthentreatedwithadetergentforlipidremoval.Anellovectorparticleswerethenisolated 

awayfromcelldebrisandhostproteinthroughtwoultracentrifugationsteps.Thefirstspinconsistedofa 

10 2-stepCsCldensitygradientinwhichmaterialbetweendensitiesof1.25g/mland1.4g/mlwasextracted.  

AfteranovernightdialysisthismaterialwasthenappliedontoalinearCsClgradient.Fractionswerethen 

extractedinlmlaliquotsrefractiveindexesweretakenandthematerialwasdesaltedforquantification 

usingquantitativereal-timePCR(qPCR)todetectDNaseprotectedtransgenespecificgenomes.Fractions 

withinthedensityrangeof1.27-1.35werepooledtogetherandthendialyzedovernightusinga5OkDa 

15 MWCOinbuffercontaining0.001%PS-SO.Materialwasthenconcentratedusingacentrifugal 

membraneconcentratorwithaMWCOoflOOkDa.Finalmaterialwasthenquantifiedusingquantitative 

real-timePCR(qPCR)todetectAnelloviralnucleicacids.  

FIG.3AshowsthevectorgenomecopynumberobtainedbyqPCRofanampliconinthe 

nanoluciferasetransgeneinthelineargradientfractions.Aclearpeakinvectorcopieswasobservedata 

20 fractiondensityof1.31g/mL.IncontrastasshowninFIG.3BiftheORFianellovirusgenewas 

omittedfromthetransfectionnosuchpeakwasobserved.Thesedataindicatetattevectorsignalwas 

produced.  

25 Example4:DeliveryofreporterconstructsviaAnellovectortransductioninmammalianandnon

humanprimatecellsofdifferentorigins 

Inthisexampleanellovectorswereproducedthroughco-expressionofAnellovirusORFproteins 

(ORFi, ORF2)inconjunctionwithtraditionalAAVproductioncomponents(AAVrepexpressing 

plasmidsandpilelperplasmid)andatransgeneplasmidencompassingareporteralongwithAnellovirus 

30 non-codingsequencesflankedbetweenAAV2-ITRs.Inthesecasesanellovectorsweremadewith 

transgenesexpressingaluciferasereporter(nLuc)orfluorescentreporters(mCherryGFP).Inthis 

examplesucessfultransductionofhuman(Vero)andnon-humanprimate(Vero)celllineswas 

demonstratedusingR2-anellovectorsencompassingITR-flankedtransgenes U 

expressingnLucmCherryor 
GFP.  
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dependentonORFibeingexpressed.TogetherthesedataareconsistentwithanAnellovectorbeing
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Vectorswerepurifiedoverlineardensitygradientsthendializedusing5OkDaMWCO 

membranestoreducetransgeneproteincarry-over.Transductionswereperformedthroughincubationof 

vectormaterialonVeroandJGR-OV1cellsfor3hoursat37 0 C- conditionswhichpermitbindingand 

internalizationofthevirusinthecells.Day0(DO)sampleswereharvestedimmediatelyfollowingthis 

5 incubation(fornLuctransductions)andremainingsampleswereincubatedfor2dayspriorto U 

analysis.  
ForR2-nLucvectorsluciferaseassayswereperformedwhichmeasuretheamountofthenLucprotein 

throughaluminescentbasedreadout.AsshowninFIGS.4-5,transductionwithanellovectorsresultedin 

a1.5-logincreasefromDOtoD2,whereastransductionswithmaterialnotexpressingAnellovirusORFi 

andORF2proteinsdecreasedfromDOtoD2.3-logincreaseswereobservedinJGR-OV1cells(FIG.5).  

10 InbothcelllinesidenticalMOIswereused(0.4).Theseresultswerefurtherhighlightedbytransduction 

ofVeroandIGR-OV1cellswithanellovectorscarryingadditionalreporters(i.e.,GFPandmCherry)atan 

MOIof0.2.MicroscopyshowedsuccessfultransductionofbothVeroandIGR-OV1cellsbythese 

anellovectorsandexpressionoftherespectivefluorescentreporter.Controlcellstransducedwithmaterial 

notexpressingAnellovirusORFiandORF2proteinsdidnotshowsubstantialfluorescencebyeither 

15 reporter.  

Example5:GenerationofAnello-AAVvectorsandsuccessfultransductioninMOLT4cells 
InthisexamplewhetherAnelloviruscapsid U 

protein(ORFi)couldpackagenon-cognate 

replicatingssDNAincytowastested.SeveralAAVcomponents(plasmidsencodingAAVRepreporter 

20 transgeneandaplielperplasmidcomponent)thatcangeneratessDNAencodingaredfluorescent 

mKate"reportergenepackagedbyORFiproteinwereused.Thefollowingtransfectionswere U 

(1)themaincomponentsofAAVparticlegenerationminustheAAVCapsidplasmid 

25 (mKateplasmidAAVRepandpilelperplasmid), 

(2)themaincomponentsoftheAAVsystemplusORFiandORF2ofRing2,or 

(3)themaincomponentsoftheAAVsystemwithRing2ORF2only.  

AfterfourdayscellswerelysedthenprocessedoverCsClstepgradients(FIG.6).Fractions 

30 withinthedensityrangeof1.2-1.4g/mlwerecollectedanddialyzedthenusedtoinfectMOLT4cells 

(humanTLymphoblastcellline)atanMOIof1vectorpercell.Positivetransductioneventswere 

measured3dayspostinfection(dpi)throughquantificationofmKateexpressingcellsusingflow 

cytometry.Condition1, whichonlycontainedtheAAVreplicationmachineryandthemKatetransgene 
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outin293FcellsusingPEI:
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failedtogiveapositivepopulationofcellsexpressingmKatewhilecondition2,containingORFiand2 

alongsidetheAAVreplicationmachineryresultedin35%ofthecellsexpressingmKate.  

Tofurtherconfirmwhetherthiswasatruetransductioneventcondition3wasintroducedin 

whichthecapsidproteinofAnelloviruses(ORFi)wasleftout.Thisresultedinnodetectabletransduction 

5 eventssuggestingtatinthesettingofcondition2wewereabletotransduceMOLT4cellsandthatthis 

transductionwasORFi-dependent.Furtherworkextendedthesetransductionstoadditionalcelltypesand 

aRing4.0Anello-AAVvector.Interestinglywhentransductionswereperformedthereappearedtobea 

highertransductionefficiencyofRajicellsforRing2vectorsand293TcellsforRing4.  

10 Example6:EngineeredRing2AnellovirusDNAreplicatesthroughAAVRepprotein 

Ring2Anellovirusgenomeshavebeenshowne.g.,asdescribedhereintobecapableofnaturally 

replicatinginMOLT-4cellsbuthavethusfarreplicatedpoorlyinHEK293cells.Todrivemorerobust 

genomereplicationinthetractableHEK293celllineversionsofRing2wereengineeredtoharborknown 

ciselementsforAAVreplication.Inwild-typeAAVAAVRepproteinsbindtoDNAsequences(cis 

15 elements)withintheAAVITRanddriveDNAreplication.Theminimalsequencesrequiredforthis 
U 

activitywereidentifiedhereinasa"Repbindingmotif'(RBM)anda"terminalresolutionsite"(TRS).In 

thisexample,62bpofAAVJTRsequencecontainingtheseUsiteswasincorporatedintothe3'non-coding 

region(NCR)oftheRing2genome(FIG.'IA).  

TotestwhetherAAVRepproteinsdrivereplicationoftheRing2+RBM/TRSDNAplasmids 

20 harboringtheengineeredAnellovirusgenomecomprisingtheAAVJTRelements(RBMandTRS)were 

co-transfectedintoExpi-293cellswithorwithouttrans-expressedAAVRep.TotalDNAwasharvested 

DpnJandthenrunonSouthernblotsprobingforRing2genomes(FIG.'IB).Forwild-typeRing2 

genomeswithoutAAV-RBM/TRSlinearizedinputplasmidDNAwasobserved(lanes1and3),butwas 

25 degradedinthepresenceofDpnJ(lanes2and4),indicatingthattheDNAdidnotreplicateinthecells.  

HoweverRing2withRBMITRSinthe3'NCRdidsuccessfullyreplicateinthepresenceofAAVRepas 

indicatedbyaDpnJ-resistantband(lane8,greenarrow).WithoutRepthelinearizedplasmid(lane5) 

wasdigestedbyDpnI(lane6),confirmingthatreplicationwasRep-dependent.  

ThesedatademonstratedsuccessfulengineeringofasystemforreplicationofAnellovirusDNA 

30 in U S 

circularizationcanbeusedtoremovetheplasmidbackbonefromRing2-3'NCR-RBM/TRSandthatthe 

resultingconstructcanbereplicatedwithAAV-Repand/orpackagedusingtrans-expressedRing2ORFi 
U 

protein.  
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fourdayspost-transfection, igestedtolinearizetheplasmidandtodegradenon-replicatedDNAwith
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Example7:EffectiveTransductionofSpecificCellLinesbyDifferentAnellovectorsEncoding 

HumanGrowthHormone 

Theaboveexampleshavedemonstratedtheproductionofanellovectorsbytakingadvantageof 

theAAVreplicationmachineryinExpi293cellsincludinganellovectorsencodingfluorescentand 
5 U 

luminescentpayloadsthatareabletotransducecelllinesinvitro.Inthisexampleanellovectorsencoding 

humangrowthhormone(hGJl),abiologicallyactivepayloadwerepreparedthatcanbesuitableforin 

vivoexperiments.BrieflyExpi293cellsweretransfectedwithplasmidsrequiredtoproducetheviral 

vectors(payloadAAVRepandpilelper)andeitherAAV2capsid(positivecontrol),RING2capsid 

RJNG9capsidornocapsid(negativecontrol).Fourdaysaftertransfectioncellswereharvestedand 

10 lysedbytworoundsoffreeze-thawsin0.5%TritonX-100-containingbuffer.Lysateswerethentreated 

withbenzonasefollowedbypartialvectorpurificationusingcesiumchloridestepgradient.Stepgradient 

materialwasdialyzedovernighttoremovecesiumchlorideandthenincubatedwitheitherhuman U 

cancercelllineJGR-OV1ormonkeykidneycelllineVerofor3hours.Afterthistreatmentcellswere 

washedwithPBSthreetimestoremoveanycontaminatingDNAorproteinincludingcarryoverhGJJ 

15 fromthevectorproductionstep.Freshmediumwasaddedtotransducedcellsandincubatedinat37 0 C 

and5%CO2 .Culturemediumwasharvestedafter30minutes(day0timepoint),48hours(day2time 

point),and72hours(day3timepoint),toquantifybyELISAtheamountofhGJJsecretedbytransduced 

cells.  

AsshowninFIGS.SA-SBtherewasanincreaseintheamountofsecretedhGHintheculture 

20 mediumofJGR-OV1cells(FIG.SA)andVerocells(FIG.SB)transducedwithRING2orRING9 

vectors.AAV2carryinghGH(positivecontrol)alsoshowedsecretionofhGHondays2and3,albeitat 

amountofsecretedhGIJ.Thesedatademonstratedsuccessfulproductionoftwotransduction-competent 

anellovectorswithdifferentcapsidseachencodingabiologicallyactivepayload.  

25 

Example8:PurificationofRing2Anellovectorsforrapidassessmentofvectortransduction 

Assessingviraltransductionwithoutpartiallypurifyingvectorshashistoricallybeendifficultdue 

tohighcelldeathcausedbycrudelysates.Inthisexample, aquickmethodisdescribedthatallowsthe 

directanalysisoflysateswhichbypassesthecurrent2-dayprocessofvectorpurificationandallows 

30 decisionstobemadefasterconcerningimprovementsinvectorproductionordesign.Lysatesfrom293F 

cellstransfectedwithRing2-ITR-nanoLuciferase(nLuc)vectorsproducedineitherthepresence(+AAV 

Rep)ortheabsence(-AAVRep)ofallnecessarycomponents.Sampleswereclarifiedthendiluted1:1in 

abuffertoadjusttopH9andlowertheconductivityto1SinS/cm.Adjustedlysateswerethenloadedonto 

MustangQcolumnsandunboundmaterialwascollected.Boundmaterialwaselutedusingabuffer 
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lowerlevels.Samplestreatedwitthenegativecontroldidnotdemonstrateasimilarincreaseinthe
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containinghighsaltwithaneutralpH.SamplesweretenassessedforvectorrecoverybyqPCRand 

transductionassays.TransductionassayswereperformedbyaddinglOOul(approx.1/20)oftotaleluted 

samplesontoJGRcellsandmeasuringnLucactivityatDay0andDay2.Transductionwasmeasuredby 

anincreaseinluminescencefromDOtoD2.  

5 AsshowninFIG.9,onlysamplesinwhichallnecessaryplasmidswereco-transfectedshowed 

positivelxansductionsignals.Furthermorecrudecelllysatesresultedinhighcelldeathafter24h.These 

resultsdemonstratedaquickprocedure(30 minutesofhands-ontime)bywhichwecanconcentrateand 

partiallypurifyanellovectorsfromcrudecelllysatestomeasuretransductionefficiencies.Thisapproach 

canbeusedasascreeningmethodtoimprovethethrougputofproductionanddesignoptimization.  

249 
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What is claimed is.  

1. AviralparticlecomprisingacircularDNAcomprising(i)anAAVoriginofreplication,(ii)a 

promoteroperablylinkedtoasequenceencodingatherapeuticRNAorpolypeptideand(iii)asequence 

thatbindsanAnellovirusORFimoleculethecircularDNAbeingencapsidatedbyacapsidcomprising 

anAnellovirusORFimolecule.  

2. Avectorcomprising: 

a)aproteinaceousexteriorcomprisinganAnellovirusORFimolecule;and 

b)ageneticelementcomprisinganon-AnellovirusoriginofreplicationS 

optionallywhereinthegeneticelementfurthercomprises:(i)anucleicacidsequenceencodingan 

exogenouseffector, and/or(ii)apromoterelementoperativelylinkedtothenucleicacidsequence 

encodingtheexogenouseffector.  

3. Ageneticelementcomprising: 

aproteinbindingsequencethatspecificallybindsanAnellovirusORFimolecule(e.g.,a5' 

UTR):and 

anAAVoriginofreplication, e.g.,comprisedinafirstAAVinvertedterminalrepeat(JTR): 

optionallyanucleicacidsequenceencodinganexogenouseffector(e.g.,atherapeuticexogenous 

effector);and 

optionallyapromoterelementoperativelylinkedtothenucleicacidsequenceencodingthe 

4. Asystemcomprising: 

a)afirstnucleicacidwhereinthefirstnucleicacidisageneticelementorageneticelement 

constructthefirstnucleicacidcomprising: 

anAAVoriginofreplication, e.g.,comprisedinafirstAAVinvertedterminalrepeat 

(ITR): 

optionallyanucleicacidsequenceencodinganexogenouseffector(e.g.,atherapeutic 

exogenouseffector);and 

optionallyapromoterelementoperativelylinkedtothenucleicacidsequenceencoding 

theexogenouseffector 

b)asecondnucleicacidencodinganAnellovirusORFimolecule.  

250 

exogenouseffector.
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5. Amethodofdeliveringanexogenouseffectortoatargetcell(eag.,avertebratecelle.g.,a 

mammaliancelle.g.,ahumancell),themethodcomprisingintroducingintothecellavectorofclaim2.  

6. Amethodoftreatingorpreventingadiseaseordisorderinasubjectinneedthereofthemethod 

comprisingintroducingintothesubjectavectorofclaim2.  

'1. Amethodofmakingatherapeuticcompositioncomprising: 

(a)providingoneorapluralityofhostcellscomprisingexogenousDNAcomprising 

(i)anAAVoriginofreplication 

(ii)apromoteroperablylinkedtoasequenceencodingatherapeuticeffector(e.g., a 

therapeutoicRNAorpolypeptide), 

(iii)asequenceencodinganAnellovirusORFimolecule, 

(iv)optionallyasequenceencodinganAnellovirusORF2molecule, 

(v)optionallyasequenceencodinganAAVREP2sequence 

(vi)optionallyasequenceencodingoneorapluralityofhelperproteinse.g.,an 

Adenovirushelperproteine.g.,anE2AmoleculeanAdenovirusE4molecule, and/oran 

AdenovirusVARNAmolecule: 

(b)culturingtheoneorpluralityofhostcellsunderconditionssuitableforformationofvectors 
U U 

(e.g., aneliovectors, e.g.,viralparticles)comprisingaproteinaceousexterior(e.g.,capsid)comprisinga 

sufficientnumberoftheORFimoleculestoenclose(e.g.,encapsidate)thegeneticelement 

(c)purifyingthevectorsproducedinstep(b)fromthecellculture 
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therebymakingatherapeuticcomposition.
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<110> FLAGSHIP PIONEERING INNOVATIONS V, INC.
 
<120> HYBRID AAV‐ANELLOVECTORS

<130> V2057‐7015WO
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<170> PatentIn version 3.5
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tgctacgtca ctaacccacg tgtcctctac aggccaatcg cagtctatgt cgtgcacttc       60

ctgggcatgg tctacataat tatataaatg cttgcacttc cgaatggctg agtttttgct      120
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ctggaccaga agcaacgata acctagagct aaccagatac ttgggggctt cagtaaaaat     1080080T
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atacaggcac ccagaccaag actttatagt aatatacaac agaagaaccc ctctaggagg     1140

caacatctac acagcaccct ctctacaccc aggcaatgcc attttagcaa aacacaaaat     1200

attagtacca agtttacaga caagaccaaa gggtagaaaa gcaattagac taagaatagc     1260

accccccaca ctctttacag acaagtggta ctttcaaaag gacatagccg acctcaccct     1320

tttcaacatc atggcagttg aggctgactt gcggtttccg ttctgctcac cacaaactga     1380

caacacttgc atcagcttcc aggtccttag ttccgtttac aacaactacc tcagtattaa     1440

tacctttaat aatgacaact cagactcaaa gttaaaagaa tttttaaata aagcatttcc     1500

aacaacaggc acaaaaggaa caagtttaaa tgcactaaat acatttagaa cagaaggatg     1560

cataagtcac ccacaactaa aaaaaccaaa cccacaaata aacaaaccat tagagtcaca     1620

atactttgca cctttagatg ccctctgggg agaccccata tactataatg atctaaatga     1680

aaacaaaagt ttgaacgata tcattgagaa aatactaata aaaaacatga ttacatacca     1740

tgcaaaacta agagaatttc caaattcata ccaaggaaac aaggcctttt gccacctaac     1800

aggcatatac agcccaccat acctaaacca aggcagaata tctccagaaa tatttggact     1860

gtacacagaa ataatttaca acccttacac agacaaagga actggaaaca aagtatggat     1920

ggacccacta actaaagaga acaacatata taaagaagga cagagcaaat gcctactgac     1980

tgacatgccc ctatggactt tactttttgg atatacagac tggtgtaaaa aggacactaa     2040

taactgggac ttaccactaa actacagact agtactaata tgcccttata cctttccaaa     2100

attgtacaat gaaaaagtaa aagactatgg gtacatcccg tactcctaca aattcggagc     2160

gggtcagatg ccagacggca gcaactacat accctttcag tttagagcaa agtggtaccc     2220

cacagtacta caccagcaac aggtaatgga ggacataagc aggagcgggc cctttgcacc     2280

taaggtagaa aaaccaagca ctcagctggt aatgaagtac tgttttaact ttaactgggg     2340

cggtaaccct atcattgaac agattgttaa agaccccagc ttccagccca cctatgaaat     2400

acccggtacc ggtaacatcc ctagaagaat acaagtcatc gacccgcggg tcctgggacc     2460

gcactactcg ttccggtcat gggacatgcg cagacacaca tttagcagag caagtattaa     2520

gagagtgtca gaacaacaag aaacttctga ccttgtattc tcaggcccaa aaaagcctcg     2580

atacaggcac ccagaccaag actttatagt aatatacaac agaagaaccc ctctaggagg 1140

caacatctad acagcaccct ctctacaccc aggcaatgco attttagcaa aacacaaaat 1200

attagtacca agtttacaga caagaccaaa gggtagaaaa gcaattagad taagaatagc 1260

accccccaca ctctttacag acaagtggta ctttcaaaag gacatagccg acctcaccct 1320

tttcaacatc atggcagttg aggctgactt gcggtttccg ttctgctcac cacaaactga 1380

caacacttgc atcagcttcc aggtccttag ttccgtttac aacaactacc tcagtattaa 1440

tacctttaat aatgacaact cagactcaaa gttaaaagaa tttttaaata aagcatttcc 1500

aacaacaggc acaaaaggaa caagtttaaa tgcactaaat acatttagaa cagaaggatg 1560

cataagtcac ccacaactaa aaaaaccaaa cccacaaata aacaaaccat tagagtcaca 1620

atactttgca cctttagatg ccctctgggg agaccccata tactataatg atctaaatga 1680

aaacaaaagt ttgaacgata tcattgagaa aatactaata aaaaacatga ttacatacca 1740

tgcaaaacta agagaatttc caaattcata ccaaggaaac aaggcctttt gccacctaac 1800

aggcatatad agcccaccat acctaaacca aggcagaata tctccagaaa tatttggact 1860

gtacacagaa ataatttaca acccttacac agacaaagga actggaaaca aagtatggat 1920

ggacccacta actaaagaga acaacatata taaagaagga cagagcaaat gcctactgac 1980

tgacatgccc ctatggactt tactttttgg atatacagac tggtgtaaaa aggacactaa 2040

taactgggac ttaccactaa actacagact agtactaata tgcccttata cctttccaaa 2100

attgtacaat gaaaaagtaa aagactatgg gtacatcccg tactcctaca aattcggago 2160

gggtcagatg ccagacggca gcaactacat accctttcag tttagagcaa agtggtaccc 2220

cacagtacta caccagcaac aggtaatgga ggacataago aggagcgggc cctttgcacc 2280

taaggtagaa aaaccaagca ctcagctggt aatgaagtac tgttttaact ttaactgggg 2340

cggtaaccct atcattgaac agattgttaa agaccccago ttccagccca cctatgaaat 2400

acccggtacc ggtaacatcc ctagaagaat acaagtcatc gacccgcggg tcctgggacc 2460

gcactactcg ttccggtcat gggacatgcg cagacacaca tttagcagag caagtattaa 2520

gagagtgtca gaacaacaag aaacttctga ccttgtattc tcaggcccaa aaaagcctcg 2580



ggtcgacatc ccaaaacaag aaacccaaga agaaagctca cattcactcc aaagagaatc     2640

gagaccgtgg gagaccgagg aagaaagcga gacagaagcc ctctcgcaag agagccaaga     2700

ggtccccttc caacagcagt tgcagcagca gtaccaagag cagctcaagc tcagacaggg     2760

aatcaaagtc ctcttcgagc agctcataag gacccaacaa ggggtccatg taaacccatg     2820

cctacggtag gtcccaggca gtggctgttt ccagagagaa agccagcccc agctcctagc     2880

agtggagact gggccatgga gtttctcgca gcaaaaatat ttgataggcc agttagaagc     2940

aaccttaaag atacccctta ctacccatat gttaaaaacc aatacaatgt ctactttgac     3000

cttaaatttg aataaacagc agcttcaaac ttgcaaggcc gtgggagttt cactggtcgg     3060

tgtctacctc taaaggtcac taagcactcc gagcgtaagc gaggagtgcg accctccccc     3120

ctggaacaac ttcttcggag tccggcgcta cgccttcggc tgcgccggac acctcagacc     3180

ccccctccac ccgaaacgct tgcgcgtttc ggaccttcgg cgtcgggggg gtcgggagct     3240

ttattaaacg gactccgaag tgctcttgga cactgagggg gtgaacagca acgaaagtga     3300

gtggggccag acttcgccat aaggccttta tcttcttgcc atttgtcagt gtccggggtc     3360

gccataggct tcgggctcgt ttttaggcct tccggactac aaaaatcgcc attttggtga     3420

cgtcacggcc gccatcttaa gtagttgagg cggacggtgg cgtgagttca aaggtcacca     3480

tcagccacac ctactcaaaa tggtggacaa tttcttccgg gtcaaaggtt acagccgcca     3540

tgttaaaaca cgtgacgtat gacgtcacgg ccgccatttt gtgacacaag atggccgact     3600

tccttcctct ttttcaaaaa aaagcggaag tgccgccgcg gcggcggggg gcggcgcgct     3660

gcgcgcgccg cccagtaggg ggagccatgc gccccccccc gcgcatgcgc ggggcccccc     3720

cccgcggggg gctccgcccc ccggcccccc ccg                                  3753

<210> 17
<211> 127
<212> PRT
<213> Alphatorquevirus sp.

<400> 17
Met Ser Phe Trp Lys Pro Pro Val His Asn Val Thr Gly Ile Gln Arg 
1               5                   10                  15      

ggtcgacatc ccaaaacaag aaacccaaga agaaagctca cattcactcc aaagagaato 2640

gagaccgtgg gagaccgagg aagaaagcga gacagaagco ctctcgcaag agagccaaga 2700

ggtccccttc caacagcagt tgcagcagca gtaccaagag cagctcaagc tcagacaggg 2760

aatcaaagto ctcttcgagc agctcataag gacccaacaa ggggtccatg taaacccatg 2820

cctacggtag gtcccaggca gtggctgttt ccagagagaa agccagcccc agctcctagc 2880

agtggagact gggccatgga gtttctcgca gcaaaaatat ttgataggcc agttagaagc 2940

aaccttaaag atacccctta ctacccatat gttaaaaacc aatacaatgt ctactttgac 3000

cttaaatttg aataaacagc agcttcaaac ttgcaaggcc gtgggagttt cactggtcgg 3060

tgtctacctc taaaggtcac taagcactcc gagcgtaagc gaggagtgcg accctccccc 3120

ctggaacaac ttcttcggag tccggcgcta cgccttcggc tgcgccggac acctcagacc 3180

ccccctccad ccgaaacgct tgcgcgtttc ggaccttcgg cgtcgggggg gtcgggagct 3240

ttattaaacg gactccgaag tgctcttgga cactgagggg gtgaacagca acgaaagtga 3300

gtggggccag acttcgccat aaggccttta tcttcttgcc atttgtcagt gtccggggtc 3360

gccataggct tcgggctcgt ttttaggcct tccggactad aaaaatcgcc attttggtga 3420

cgtcacggcc gccatcttaa gtagttgagg cggacggtgg cgtgagttca aaggtcacca 3480

tcagccacac ctactcaaaa tggtggacaa tttcttccgg gtcaaaggtt acagccgcca 3540

tgttaaaaca cgtgacgtat gacgtcacgg ccgccatttt gtgacacaag atggccgact 3600

tccttcctct ttttcaaaaa aaagcggaag tgccgccgcg gcggcggggg gcggcgcgct 3660

gcgcgcgccg cccagtaggg ggagccatgo gccccccccc gcgcatgcgc ggggcccccc 3720

cccgcggggg gctccgcccc ccggcccccc ccg 3753

<210> 17

<211> 127

<212> PRT
<213> Alphatorquevirus sp.

<400> 17
Met Ser Phe Trp Lys Pro Pro Val His Asn Val Thr Gly Ile Gln Arg

1 5 10 15



Met Trp Tyr Glu Ser Phe His Arg Gly His Ala Ser Phe Cys Gly Cys 
            20                  25                  30          

Gly Asn Pro Ile Leu His Ile Thr Ala Leu Ala Glu Thr Tyr Gly His 
        35                  40                  45              

Pro Thr Gly Pro Arg Pro Ser Gly Pro Pro Gly Val Asp Pro Asn Pro 
    50                  55                  60                  

His Ile Arg Arg Ala Arg Pro Ala Pro Ala Ala Pro Glu Pro Ser Gln 
65                  70                  75                  80  

Val Asp Ser Arg Pro Ala Leu Thr Trp His Gly Asp Gly Gly Ser Asp 
                85                  90                  95      

Gly Gly Ala Gly Gly Ser Gly Ser Gly Gly Pro Val Ala Asp Phe Ala 
            100                 105                 110         

Asp Asp Gly Leu Asp Gln Leu Val Ala Ala Leu Asp Asp Glu Glu 
        115                 120                 125         

<210> 18
<211> 268
<212> PRT
<213> Alphatorquevirus sp.

<400> 18
Met Ser Phe Trp Lys Pro Pro Val His Asn Val Thr Gly Ile Gln Arg 
1               5                   10                  15      

Met Trp Tyr Glu Ser Phe His Arg Gly His Ala Ser Phe Cys Gly Cys 
            20                  25                  30          

Gly Asn Pro Ile Leu His Ile Thr Ala Leu Ala Glu Thr Tyr Gly His 
        35                  40                  45              

Pro Thr Gly Pro Arg Pro Ser Gly Pro Pro Gly Val Asp Pro Asn Pro 
    50                  55                  60                  

Met Trp Tyr Glu Ser Phe His Arg Gly His Ala Ser Phe Cys Gly Cys
20 25 30

Gly Asn Pro Ile Leu His Ile Thr Ala Leu Ala Glu Thr Tyr Gly His
35 40 45

Pro Thr Gly Pro Arg Pro Ser Gly Pro Pro Gly Val Asp Pro Asn Pro
50 55 60

His Ile Arg Arg Ala Arg Pro Ala Pro Ala Ala Pro Glu Pro Ser Gln
65 70 75 80

Val Asp Ser Arg Pro Ala Leu Thr Trp His Gly Asp Gly Gly Ser Asp
85 90 95

Gly Gly Ala Gly Gly Ser Gly Ser Gly Gly Pro Val Ala Asp Phe Ala
100 105 110

Asp Asp Gly Leu Asp Gln Leu Val Ala Ala Leu Asp Asp Glu Glu
115 120 125

<210> 18

<211> 268

<212> PRT

<213> Alphatorquevirus sp.

<400> 18

Met Ser Phe Trp Lys Pro Pro Val His Asn Val Thr Gly Ile Gln Arg
1 5 10 15

Met Trp Tyr Glu Ser Phe His Arg Gly His Ala Ser Phe Cys Gly Cys
20 25 30

Gly Asn Pro Ile Leu His Ile Thr Ala Leu Ala Glu Thr Tyr Gly His
35 40 45

Pro Thr Gly Pro Arg Pro Ser Gly Pro Pro Gly Val Asp Pro Asn Pro
50 55 60



His Ile Arg Arg Ala Arg Pro Ala Pro Ala Ala Pro Glu Pro Ser Gln 
65                  70                  75                  80  

Val Asp Ser Arg Pro Ala Leu Thr Trp His Gly Asp Gly Gly Ser Asp 
                85                  90                  95      

Gly Gly Ala Gly Gly Ser Gly Ser Gly Gly Pro Val Ala Asp Phe Ala 
            100                 105                 110         

Asp Asp Gly Leu Asp Gln Leu Val Ala Ala Leu Asp Asp Glu Glu Leu 
        115                 120                 125             

Leu Lys Thr Pro Ala Ser Ser Pro Pro Met Lys Tyr Pro Val Pro Val 
    130                 135                 140                 

Thr Ser Leu Glu Glu Tyr Lys Ser Ser Thr Arg Gly Ser Trp Asp Arg 
145                 150                 155                 160 

Thr Thr Arg Ser Gly His Gly Thr Cys Ala Asp Thr His Leu Ala Glu 
                165                 170                 175     

Gln Val Leu Arg Glu Cys Gln Asn Asn Lys Lys Leu Leu Thr Leu Tyr 
            180                 185                 190         

Ser Gln Ala Gln Lys Ser Leu Gly Ser Thr Ser Gln Asn Lys Lys Pro 
        195                 200                 205             

Lys Lys Lys Ala His Ile His Ser Lys Glu Asn Arg Asp Arg Gly Arg 
    210                 215                 220                 

Pro Arg Lys Lys Ala Arg Gln Lys Pro Ser Arg Lys Arg Ala Lys Arg 
225                 230                 235                 240 

Ser Pro Ser Asn Ser Ser Cys Ser Ser Ser Thr Lys Ser Ser Ser Ser 
                245                 250                 255     

Ser Asp Arg Glu Ser Lys Ser Ser Ser Ser Ser Ser 

His Ile Arg Arg Ala Arg Pro Ala Pro Ala Ala Pro Glu Pro Ser Gln
65 70 75 80

Val Asp Ser Arg Pro Ala Leu Thr Trp His Gly Asp Gly Gly Ser Asp
85 90 95

Gly Gly Ala Gly Gly Ser Gly Ser Gly Gly Pro Val Ala Asp Phe Ala
100 105 110

Asp Asp Gly Leu Asp Gln Leu Val Ala Ala Leu Asp Asp Glu Glu Leu
115 120 125

Leu Lys Thr Pro Ala Ser Ser Pro Pro Met Lys Tyr Pro Val Pro Val
130 135 140

Thr Ser Leu Glu Glu Tyr Lys Ser Ser Thr Arg Gly Ser Trp Asp Arg
145 150 155 160

Thr Thr Arg Ser Gly His Gly Thr Cys Ala Asp Thr His Leu Ala Glu
165 170 175

Gln Val Leu Arg Glu Cys Gln Asn Asn Lys Lys Leu Leu Thr Leu Tyr
180 185 190

Ser Gln Ala Gln Lys Ser Leu Gly Ser Thr Ser Gln Asn Lys Lys Pro
195 200 205

Lys Lys Lys Ala His Ile His Ser Lys Glu Asn Arg Asp Arg Gly Arg
210 215 220

Pro Arg Lys Lys Ala Arg Gln Lys Pro Ser Arg Lys Arg Ala Lys Arg
225 230 235 240

Ser Pro Ser Asn Ser Ser Cys Ser Ser Ser Thr Lys Ser Ser Ser Ser
245 250 255

Ser Asp Arg Glu Ser Lys Ser Ser Ser Ser Ser Ser



            260                 265             

<210> 19
<211> 276
<212> PRT
<213> Alphatorquevirus sp.

<400> 19
Met Ser Phe Trp Lys Pro Pro Val His Asn Val Thr Gly Ile Gln Arg 
1               5                   10                  15      

Met Trp Tyr Glu Ser Phe His Arg Gly His Ala Ser Phe Cys Gly Cys 
            20                  25                  30          

Gly Asn Pro Ile Leu His Ile Thr Ala Leu Ala Glu Thr Tyr Gly His 
        35                  40                  45              

Pro Thr Gly Pro Arg Pro Ser Gly Pro Pro Gly Val Asp Pro Asn Pro 
    50                  55                  60                  

His Ile Arg Arg Ala Arg Pro Ala Pro Ala Ala Pro Glu Pro Ser Gln 
65                  70                  75                  80  

Val Asp Ser Arg Pro Ala Leu Thr Trp His Gly Asp Gly Gly Ser Asp 
                85                  90                  95      

Gly Gly Ala Gly Gly Ser Gly Ser Gly Gly Pro Val Ala Asp Phe Ala 
            100                 105                 110         

Asp Asp Gly Leu Asp Gln Leu Val Ala Ala Leu Asp Asp Glu Glu Pro 
        115                 120                 125             

Lys Lys Ala Ser Gly Arg His Pro Lys Thr Arg Asn Pro Arg Arg Lys 
    130                 135                 140                 

Leu Thr Phe Thr Pro Lys Arg Ile Glu Thr Val Gly Asp Arg Gly Arg 
145                 150                 155                 160 

Lys Arg Asp Arg Ser Pro Leu Ala Arg Glu Pro Arg Gly Pro Leu Pro 

260 265

<210> 19

<211> 276

<212> PRT

<213> Alphatorquevirus sp.

<400> 19

Met Ser Phe Trp Lys Pro Pro Val His Asn Val Thr Gly Ile Gln Arg
1 5 10 15

Met Trp Tyr Glu Ser Phe His Arg Gly His Ala Ser Phe Cys Gly Cys
20 25 30

Gly Asn Pro Ile Leu His Ile Thr Ala Leu Ala Glu Thr Tyr Gly His
35 40 45

Pro Thr Gly Pro Arg Pro Ser Gly Pro Pro Gly Val Asp Pro Asn Pro
50 55 60

His Ile Arg Arg Ala Arg Pro Ala Pro Ala Ala Pro Glu Pro Ser Gln
65 70 75 80

Val Asp Ser Arg Pro Ala Leu Thr Trp His Gly Asp Gly Gly Ser Asp
85 90 95

Gly Gly Ala Gly Gly Ser Gly Ser Gly Gly Pro Val Ala Asp Phe Ala
100 105 110

Asp Asp Gly Leu Asp Gln Leu Val Ala Ala Leu Asp Asp Glu Glu Pro
115 120 125

Lys Lys Ala Ser Gly Arg His Pro Lys Thr Arg Asn Pro Arg Arg Lys
130 135 140

Leu Thr Phe Thr Pro Lys Arg Ile Glu Thr Val Gly Asp Arg Gly Arg
145 150 155 160

Lys Arg Asp Arg Ser Pro Leu Ala Arg Glu Pro Arg Gly Pro Leu Pro



                165                 170                 175     

Thr Ala Val Ala Ala Ala Val Pro Arg Ala Ala Gln Ala Gln Thr Gly 
            180                 185                 190         

Asn Gln Ser Pro Leu Arg Ala Ala His Lys Asp Pro Thr Arg Gly Pro 
        195                 200                 205             

Cys Lys Pro Met Pro Thr Val Gly Pro Arg Gln Trp Leu Phe Pro Glu 
    210                 215                 220                 

Arg Lys Pro Ala Pro Ala Pro Ser Ser Gly Asp Trp Ala Met Glu Phe 
225                 230                 235                 240 

Leu Ala Ala Lys Ile Phe Asp Arg Pro Val Arg Ser Asn Leu Lys Asp 
                245                 250                 255     

Thr Pro Tyr Tyr Pro Tyr Val Lys Asn Gln Tyr Asn Val Tyr Phe Asp 
            260                 265                 270         

Leu Lys Phe Glu 
        275     

<210> 20
<211> 167
<212> PRT
<213> Alphatorquevirus sp.

<400> 20
Met Ser Phe Trp Lys Pro Pro Val His Asn Val Thr Gly Ile Gln Arg 
1               5                   10                  15      

Met Trp Pro Lys Lys Ala Ser Gly Arg His Pro Lys Thr Arg Asn Pro 
            20                  25                  30          

Arg Arg Lys Leu Thr Phe Thr Pro Lys Arg Ile Glu Thr Val Gly Asp 
        35                  40                  45              

Arg Gly Arg Lys Arg Asp Arg Ser Pro Leu Ala Arg Glu Pro Arg Gly 

165 170 175

Thr Ala Val Ala Ala Ala Val Pro Arg Ala Ala Gln Ala Gln Thr Gly
180 185 190

Asn Gln Ser Pro Leu Arg Ala Ala His Lys Asp Pro Thr Arg Gly Pro
195 200 205

Cys Lys Pro Met Pro Thr Val Gly Pro Arg Gln Trp Leu Phe Pro Glu
210 215 220

Arg Lys Pro Ala Pro Ala Pro Ser Ser Gly Asp Trp Ala Met Glu Phe
225 230 235 240

Leu Ala Ala Lys Ile Phe Asp Arg Pro Val Arg Ser Asn Leu Lys Asp
245 250 255

Thr Pro Tyr Tyr Pro Tyr Val Lys Asn Gln Tyr Asn Val Tyr Phe Asp
260 265 270

Leu Lys Phe Glu

275

<210> 20

<211> 167

<212> PRT

<213> Alphatorquevirus sp.

<400> 20

Met Ser Phe Trp Lys Pro Pro Val His Asn Val Thr Gly Ile Gln Arg
1 5 10 15

Met Trp Pro Lys Lys Ala Ser Gly Arg His Pro Lys Thr Arg Asn Pro
20 25 30

Arg Arg Lys Leu Thr Phe Thr Pro Lys Arg Ile Glu Thr Val Gly Asp
35 40 45

Arg Gly Arg Lys Arg Asp Arg Ser Pro Leu Ala Arg Glu Pro Arg Gly



    50                  55                  60                  

Pro Leu Pro Thr Ala Val Ala Ala Ala Val Pro Arg Ala Ala Gln Ala 
65                  70                  75                  80  

Gln Thr Gly Asn Gln Ser Pro Leu Arg Ala Ala His Lys Asp Pro Thr 
                85                  90                  95      

Arg Gly Pro Cys Lys Pro Met Pro Thr Val Gly Pro Arg Gln Trp Leu 
            100                 105                 110         

Phe Pro Glu Arg Lys Pro Ala Pro Ala Pro Ser Ser Gly Asp Trp Ala 
        115                 120                 125             

Met Glu Phe Leu Ala Ala Lys Ile Phe Asp Arg Pro Val Arg Ser Asn 
    130                 135                 140                 

Leu Lys Asp Thr Pro Tyr Tyr Pro Tyr Val Lys Asn Gln Tyr Asn Val 
145                 150                 155                 160 

Tyr Phe Asp Leu Lys Phe Glu 
                165         

<210> 21
<211> 743
<212> PRT
<213> Alphatorquevirus sp.

<400> 21
Met Ala Trp Gly Trp Trp Lys Arg Arg Arg Arg Trp Trp Phe Arg Lys 
1               5                   10                  15      

Arg Trp Thr Arg Gly Arg Leu Arg Arg Arg Trp Pro Arg Ser Ala Arg 
            20                  25                  30          

Arg Arg Pro Arg Arg Arg Arg Val Arg Arg Arg Arg Arg Trp Arg Arg 
        35                  40                  45              

Gly Arg Arg Lys Thr Arg Thr Tyr Arg Arg Arg Arg Arg Phe Arg Arg 

50 55 60

Pro Leu Pro Thr Ala Val Ala Ala Ala Val Pro Arg Ala Ala Gln Ala
65 70 75 80

Gln Thr Gly Asn Gln Ser Pro Leu Arg Ala Ala His Lys Asp Pro Thr
85 90 95

Arg Gly Pro Cys Lys Pro Met Pro Thr Val Gly Pro Arg Gln Trp Leu
100 105 110

Phe Pro Glu Arg Lys Pro Ala Pro Ala Pro Ser Ser Gly Asp Trp Ala
115 120 125

Met Glu Phe Leu Ala Ala Lys Ile Phe Asp Arg Pro Val Arg Ser Asn
130 135 140

Leu Lys Asp Thr Pro Tyr Tyr Pro Tyr Val Lys Asn Gln Tyr Asn Val
145 150 155 160

Tyr Phe Asp Leu Lys Phe Glu
165

<210> 21

<211> 743

<212> PRT

<213> Alphatorquevirus sp.

<400> 21

Met Ala Trp Gly Trp Trp Lys Arg Arg Arg Arg Trp Trp Phe Arg Lys
1 5 10 15

Arg Trp Thr Arg Gly Arg Leu Arg Arg Arg Trp Pro Arg Ser Ala Arg
20 25 30

Arg Arg Pro Arg Arg Arg Arg Val Arg Arg Arg Arg Arg Trp Arg Arg
35 40 45

Gly Arg Arg Lys Thr Arg Thr Tyr Arg Arg Arg Arg Arg Phe Arg Arg



    50                  55                  60                  

Arg Gly Arg Lys Ala Lys Leu Ile Ile Lys Leu Trp Gln Pro Ala Val 
65                  70                  75                  80  

Ile Lys Arg Cys Arg Ile Lys Gly Tyr Ile Pro Leu Ile Ile Ser Gly 
                85                  90                  95      

Asn Gly Thr Phe Ala Thr Asn Phe Thr Ser His Ile Asn Asp Arg Ile 
            100                 105                 110         

Met Lys Gly Pro Phe Gly Gly Gly His Ser Thr Met Arg Phe Ser Leu 
        115                 120                 125             

Tyr Ile Leu Phe Glu Glu His Leu Arg His Met Asn Phe Trp Thr Arg 
    130                 135                 140                 

Ser Asn Asp Asn Leu Glu Leu Thr Arg Tyr Leu Gly Ala Ser Val Lys 
145                 150                 155                 160 

Ile Tyr Arg His Pro Asp Gln Asp Phe Ile Val Ile Tyr Asn Arg Arg 
                165                 170                 175     

Thr Pro Leu Gly Gly Asn Ile Tyr Thr Ala Pro Ser Leu His Pro Gly 
            180                 185                 190         

Asn Ala Ile Leu Ala Lys His Lys Ile Leu Val Pro Ser Leu Gln Thr 
        195                 200                 205             

Arg Pro Lys Gly Arg Lys Ala Ile Arg Leu Arg Ile Ala Pro Pro Thr 
    210                 215                 220                 

Leu Phe Thr Asp Lys Trp Tyr Phe Gln Lys Asp Ile Ala Asp Leu Thr 
225                 230                 235                 240 

Leu Phe Asn Ile Met Ala Val Glu Ala Asp Leu Arg Phe Pro Phe Cys 
                245                 250                 255     

50 55 60

Arg Gly Arg Lys Ala Lys Leu Ile Ile Lys Leu Trp Gln Pro Ala Val
65 70 75 80

Ile Lys Arg Cys Arg Ile Lys Gly Tyr Ile Pro Leu Ile Ile Ser Gly
85 90 95

Asn Gly Thr Phe Ala Thr Asn Phe Thr Ser His Ile Asn Asp Arg Ile
100 105 110

Met Lys Gly Pro Phe Gly Gly Gly His Ser Thr Met Arg Phe Ser Leu
115 120 125

Tyr Ile Leu Phe Glu Glu His Leu Arg His Met Asn Phe Trp Thr Arg
130 135 140

Ser Asn Asp Asn Leu Glu Leu Thr Arg Tyr Leu Gly Ala Ser Val Lys
145 150 155 160

Ile Tyr Arg His Pro Asp Gln Asp Phe Ile Val Ile Tyr Asn Arg Arg
165 170 175

Thr Pro Leu Gly Gly Asn Ile Tyr Thr Ala Pro Ser Leu His Pro Gly
180 185 190

Asn Ala Ile Leu Ala Lys His Lys Ile Leu Val Pro Ser Leu Gln Thr
195 200 205

Arg Pro Lys Gly Arg Lys Ala Ile Arg Leu Arg Ile Ala Pro Pro Thr
210 215 220

Leu Phe Thr Asp Lys Trp Tyr Phe Gln Lys Asp Ile Ala Asp Leu Thr
225 230 235 240

Leu Phe Asn Ile Met Ala Val Glu Ala Asp Leu Arg Phe Pro Phe Cys
245 250 255



Ser Pro Gln Thr Asp Asn Thr Cys Ile Ser Phe Gln Val Leu Ser Ser 
            260                 265                 270         

Val Tyr Asn Asn Tyr Leu Ser Ile Asn Thr Phe Asn Asn Asp Asn Ser 
        275                 280                 285             

Asp Ser Lys Leu Lys Glu Phe Leu Asn Lys Ala Phe Pro Thr Thr Gly 
    290                 295                 300                 

Thr Lys Gly Thr Ser Leu Asn Ala Leu Asn Thr Phe Arg Thr Glu Gly 
305                 310                 315                 320 

Cys Ile Ser His Pro Gln Leu Lys Lys Pro Asn Pro Gln Ile Asn Lys 
                325                 330                 335     

Pro Leu Glu Ser Gln Tyr Phe Ala Pro Leu Asp Ala Leu Trp Gly Asp 
            340                 345                 350         

Pro Ile Tyr Tyr Asn Asp Leu Asn Glu Asn Lys Ser Leu Asn Asp Ile 
        355                 360                 365             

Ile Glu Lys Ile Leu Ile Lys Asn Met Ile Thr Tyr His Ala Lys Leu 
    370                 375                 380                 

Arg Glu Phe Pro Asn Ser Tyr Gln Gly Asn Lys Ala Phe Cys His Leu 
385                 390                 395                 400 

Thr Gly Ile Tyr Ser Pro Pro Tyr Leu Asn Gln Gly Arg Ile Ser Pro 
                405                 410                 415     

Glu Ile Phe Gly Leu Tyr Thr Glu Ile Ile Tyr Asn Pro Tyr Thr Asp 
            420                 425                 430         

Lys Gly Thr Gly Asn Lys Val Trp Met Asp Pro Leu Thr Lys Glu Asn 
        435                 440                 445             

Asn Ile Tyr Lys Glu Gly Gln Ser Lys Cys Leu Leu Thr Asp Met Pro 

Ser Pro Gln Thr Asp Asn Thr Cys Ile Ser Phe Gln Val Leu Ser Ser
260 265 270

Val Tyr Asn Asn Tyr Leu Ser Ile Asn Thr Phe Asn Asn Asp Asn Ser
275 280 285

Asp Ser Lys Leu Lys Glu Phe Leu Asn Lys Ala Phe Pro Thr Thr Gly
290 295 300

Thr Lys Gly Thr Ser Leu Asn Ala Leu Asn Thr Phe Arg Thr Glu Gly
305 310 315 320

Cys Ile Ser His Pro Gln Leu Lys Lys Pro Asn Pro Gln Ile Asn Lys
325 330 335

Pro Leu Glu Ser Gln Tyr Phe Ala Pro Leu Asp Ala Leu Trp Gly Asp
340 345 350

Pro Ile Tyr Tyr Asn Asp Leu Asn Glu Asn Lys Ser Leu Asn Asp Ile
355 360 365

Ile Glu Lys Ile Leu Ile Lys Asn Met Ile Thr Tyr His Ala Lys Leu
370 375 380

Arg Glu Phe Pro Asn Ser Tyr Gln Gly Asn Lys Ala Phe Cys His Leu
385 390 395 400

Thr Gly Ile Tyr Ser Pro Pro Tyr Leu Asn Gln Gly Arg Ile Ser Pro
405 410 415

Glu Ile Phe Gly Leu Tyr Thr Glu Ile Ile Tyr Asn Pro Tyr Thr Asp

420 425 430

Lys Gly Thr Gly Asn Lys Val Trp Met Asp Pro Leu Thr Lys Glu Asn
435 440 445

Asn Ile Tyr Lys Glu Gly Gln Ser Lys Cys Leu Leu Thr Asp Met Pro



    450                 455                 460                 

Leu Trp Thr Leu Leu Phe Gly Tyr Thr Asp Trp Cys Lys Lys Asp Thr 
465                 470                 475                 480 

Asn Asn Trp Asp Leu Pro Leu Asn Tyr Arg Leu Val Leu Ile Cys Pro 
                485                 490                 495     

Tyr Thr Phe Pro Lys Leu Tyr Asn Glu Lys Val Lys Asp Tyr Gly Tyr 
            500                 505                 510         

Ile Pro Tyr Ser Tyr Lys Phe Gly Ala Gly Gln Met Pro Asp Gly Ser 
        515                 520                 525             

Asn Tyr Ile Pro Phe Gln Phe Arg Ala Lys Trp Tyr Pro Thr Val Leu 
    530                 535                 540                 

His Gln Gln Gln Val Met Glu Asp Ile Ser Arg Ser Gly Pro Phe Ala 
545                 550                 555                 560 

Pro Lys Val Glu Lys Pro Ser Thr Gln Leu Val Met Lys Tyr Cys Phe 
                565                 570                 575     

Asn Phe Asn Trp Gly Gly Asn Pro Ile Ile Glu Gln Ile Val Lys Asp 
            580                 585                 590         

Pro Ser Phe Gln Pro Thr Tyr Glu Ile Pro Gly Thr Gly Asn Ile Pro 
        595                 600                 605             

Arg Arg Ile Gln Val Ile Asp Pro Arg Val Leu Gly Pro His Tyr Ser 
    610                 615                 620                 

Phe Arg Ser Trp Asp Met Arg Arg His Thr Phe Ser Arg Ala Ser Ile 
625                 630                 635                 640 

Lys Arg Val Ser Glu Gln Gln Glu Thr Ser Asp Leu Val Phe Ser Gly 
                645                 650                 655     

450 455 460

Leu Trp Thr Leu Leu Phe Gly Tyr Thr Asp Trp Cys Lys Lys Asp Thr
465 470 475 480

Asn Asn Trp Asp Leu Pro Leu Asn Tyr Arg Leu Val Leu Ile Cys Pro
485 490 495

Tyr Thr Phe Pro Lys Leu Tyr Asn Glu Lys Val Lys Asp Tyr Gly Tyr
500 505 510

Ile Pro Tyr Ser Tyr Lys Phe Gly Ala Gly Gln Met Pro Asp Gly Ser
515 520 525

Asn Tyr Ile Pro Phe Gln Phe Arg Ala Lys Trp Tyr Pro Thr Val Leu
530 535 540

His Gln Gln Gln Val Met Glu Asp Ile Ser Arg Ser Gly Pro Phe Ala
545 550 555 560

Pro Lys Val Glu Lys Pro Ser Thr Gln Leu Val Met Lys Tyr Cys Phe
565 570 575

Asn Phe Asn Trp Gly Gly Asn Pro Ile Ile Glu Gln Ile Val Lys Asp
580 585 590

Pro Ser Phe Gln Pro Thr Tyr Glu Ile Pro Gly Thr Gly Asn Ile Pro
595 600 605

Arg Arg Ile Gln Val Ile Asp Pro Arg Val Leu Gly Pro His Tyr Ser
610 615 620

Phe Arg Ser Trp Asp Met Arg Arg His Thr Phe Ser Arg Ala Ser Ile
625 630 635 640

Lys Arg Val Ser Glu Gln Gln Glu Thr Ser Asp Leu Val Phe Ser Gly
645 650 655



Pro Lys Lys Pro Arg Val Asp Ile Pro Lys Gln Glu Thr Gln Glu Glu 
            660                 665                 670         

Ser Ser His Ser Leu Gln Arg Glu Ser Arg Pro Trp Glu Thr Glu Glu 
        675                 680                 685             

Glu Ser Glu Thr Glu Ala Leu Ser Gln Glu Ser Gln Glu Val Pro Phe 
    690                 695                 700                 

Gln Gln Gln Leu Gln Gln Gln Tyr Gln Glu Gln Leu Lys Leu Arg Gln 
705                 710                 715                 720 

Gly Ile Lys Val Leu Phe Glu Gln Leu Ile Arg Thr Gln Gln Gly Val 
                725                 730                 735     

His Val Asn Pro Cys Leu Arg 
            740             

<210> 22
<211> 194
<212> PRT
<213> Alphatorquevirus sp.

<400> 22
Met Ala Trp Gly Trp Trp Lys Arg Arg Arg Arg Trp Trp Phe Arg Lys 
1               5                   10                  15      

Arg Trp Thr Arg Gly Arg Leu Arg Arg Arg Trp Pro Arg Ser Ala Arg 
            20                  25                  30          

Arg Arg Pro Arg Arg Arg Arg Ile Val Lys Asp Pro Ser Phe Gln Pro 
        35                  40                  45              

Thr Tyr Glu Ile Pro Gly Thr Gly Asn Ile Pro Arg Arg Ile Gln Val 
    50                  55                  60                  

Ile Asp Pro Arg Val Leu Gly Pro His Tyr Ser Phe Arg Ser Trp Asp 
65                  70                  75                  80  

Pro Lys Lys Pro Arg Val Asp Ile Pro Lys Gln Glu Thr Gln Glu Glu
660 665 670

Ser Ser His Ser Leu Gln Arg Glu Ser Arg Pro Trp Glu Thr Glu Glu
675 680 685

Glu Ser Glu Thr Glu Ala Leu Ser Gln Glu Ser Gln Glu Val Pro Phe
690 695 700

Gln Gln Gln Leu Gln Gln Gln Tyr Gln Glu Gln Leu Lys Leu Arg Gln
705 710 715 720

Gly Ile Lys Val Leu Phe Glu Gln Leu Ile Arg Thr Gln Gln Gly Val
725 730 735

His Val Asn Pro Cys Leu Arg
740

<210> 22

<211> 194

<212> PRT

<213> Alphatorquevirus sp.

<400> 22

Met Ala Trp Gly Trp Trp Lys Arg Arg Arg Arg Trp Trp Phe Arg Lys
1 5 10 15

Arg Trp Thr Arg Gly Arg Leu Arg Arg Arg Trp Pro Arg Ser Ala Arg
20 25 30

Arg Arg Pro Arg Arg Arg Arg Ile Val Lys Asp Pro Ser Phe Gln Pro
35 40 45

Thr Tyr Glu Ile Pro Gly Thr Gly Asn Ile Pro Arg Arg Ile Gln Val
50 55 60

Ile Asp Pro Arg Val Leu Gly Pro His Tyr Ser Phe Arg Ser Trp Asp
65 70 75 80



Met Arg Arg His Thr Phe Ser Arg Ala Ser Ile Lys Arg Val Ser Glu 
                85                  90                  95      

Gln Gln Glu Thr Ser Asp Leu Val Phe Ser Gly Pro Lys Lys Pro Arg 
            100                 105                 110         

Val Asp Ile Pro Lys Gln Glu Thr Gln Glu Glu Ser Ser His Ser Leu 
        115                 120                 125             

Gln Arg Glu Ser Arg Pro Trp Glu Thr Glu Glu Glu Ser Glu Thr Glu 
    130                 135                 140                 

Ala Leu Ser Gln Glu Ser Gln Glu Val Pro Phe Gln Gln Gln Leu Gln 
145                 150                 155                 160 

Gln Gln Tyr Gln Glu Gln Leu Lys Leu Arg Gln Gly Ile Lys Val Leu 
                165                 170                 175     

Phe Glu Gln Leu Ile Arg Thr Gln Gln Gly Val His Val Asn Pro Cys 
            180                 185                 190         

Leu Arg 
        

<210> 23
<211> 113
<212> PRT
<213> Alphatorquevirus sp.

<400> 23
Met Ala Trp Gly Trp Trp Lys Arg Arg Arg Arg Trp Trp Phe Arg Lys 
1               5                   10                  15      

Arg Trp Thr Arg Gly Arg Leu Arg Arg Arg Trp Pro Arg Ser Ala Arg 
            20                  25                  30          

Arg Arg Pro Arg Arg Arg Arg Ala Gln Lys Ser Leu Gly Ser Thr Ser 
        35                  40                  45              

Met Arg Arg His Thr Phe Ser Arg Ala Ser Ile Lys Arg Val Ser Glu
85 90 95

Gln Gln Glu Thr Ser Asp Leu Val Phe Ser Gly Pro Lys Lys Pro Arg
100 105 110

Val Asp Ile Pro Lys Gln Glu Thr Gln Glu Glu Ser Ser His Ser Leu
115 120 125

Gln Arg Glu Ser Arg Pro Trp Glu Thr Glu Glu Glu Ser Glu Thr Glu
130 135 140

Ala Leu Ser Gln Glu Ser Gln Glu Val Pro Phe Gln Gln Gln Leu Gln
145 150 155 160

Gln Gln Tyr Gln Glu Gln Leu Lys Leu Arg Gln Gly Ile Lys Val Leu
165 170 175

Phe Glu Gln Leu Ile Arg Thr Gln Gln Gly Val His Val Asn Pro Cys
180 185 190

Leu Arg

<210> 23

<211> 113

<212> PRT

<213> Alphatorquevirus sp.

<400> 23

Met Ala Trp Gly Trp Trp Lys Arg Arg Arg Arg Trp Trp Phe Arg Lys
1 5 10 15

Arg Trp Thr Arg Gly Arg Leu Arg Arg Arg Trp Pro Arg Ser Ala Arg
20 25 30

Arg Arg Pro Arg Arg Arg Arg Ala Gln Lys Ser Leu Gly Ser Thr Ser
35 40 45



Gln Asn Lys Lys Pro Lys Lys Lys Ala His Ile His Ser Lys Glu Asn 
    50                  55                  60                  

Arg Asp Arg Gly Arg Pro Arg Lys Lys Ala Arg Gln Lys Pro Ser Arg 
65                  70                  75                  80  

Lys Arg Ala Lys Arg Ser Pro Ser Asn Ser Ser Cys Ser Ser Ser Thr 
                85                  90                  95      

Lys Ser Ser Ser Ser Ser Asp Arg Glu Ser Lys Ser Ser Ser Ser Ser 
            100                 105                 110         

Ser 
    

<210> 24

<400> 24
000

<210> 25

<400> 25
000

<210> 26

<400> 26
000

<210> 27

<400> 27
000

<210> 28

<400> 28
000

Gln Asn Lys Lys Pro Lys Lys Lys Ala His Ile His Ser Lys Glu Asn

50 55 60

Arg Asp Arg Gly Arg Pro Arg Lys Lys Ala Arg Gln Lys Pro Ser Arg
65 70 75 80

Lys Arg Ala Lys Arg Ser Pro Ser Asn Ser Ser Cys Ser Ser Ser Thr
85 90 95

Lys Ser Ser Ser Ser Ser Asp Arg Glu Ser Lys Ser Ser Ser Ser Ser
100 105 110

Ser

<210> 24

<400> 24

000

<210> 25

<400> 25

000

<210> 26

<400> 26

000

<210> 27

<400> 27

000

<210> 28

<400> 28

000



<210> 29

<400> 29
000

<210> 30

<400> 30
000

<210> 31

<400> 31
000

<210> 32

<400> 32
000

<210> 33

<400> 33
000

<210> 34

<400> 34
000

<210> 35

<400> 35
000

<210> 36

<400> 36
000

<210> 37

<210> 29

<400> 29

000

<210> 30

<400> 30
000

<210> 31

<400> 31
000

<210> 32

<400> 32
000

<210> 33

<400> 33

000

<210> 34

<400> 34
000

<210> 35

<400> 35

000

<210> 36

<400> 36

000

<210> 37



<400> 37
000

<210> 38

<400> 38
000

<210> 39

<400> 39
000

<210> 40

<400> 40
000

<210> 41

<400> 41
000

<210> 42

<400> 42
000

<210> 43

<400> 43
000

<210> 44

<400> 44
000

<210> 45

<400> 45

<400> 37
000

<210> 38

<400> 38

000

<210> 39

<400> 39
000

<210> 40

<400> 40
000

<210> 41

<400> 41

000

<210> 42

<400> 42
000

<210> 43

<400> 43

000

<210> 44

<400> 44
000

<210> 45

<400> 45



000

<210> 46

<400> 46
000

<210> 47

<400> 47
000

<210> 48

<400> 48
000

<210> 49

<400> 49
000

<210> 50

<400> 50
000

<210> 51

<400> 51
000

<210> 52

<400> 52
000

<210> 53

<400> 53
000

000

<210> 46

<400> 46

000

<210> 47

<400> 47
000

<210> 48

<400> 48

000

<210> 49

<400> 49
000

<210> 50

<400> 50

000

<210> 51

<400> 51

000

<210> 52

<400> 52

000

<210> 53

<400> 53

000



<210> 54
<211> 2979
<212> DNA
<213> Betatorquevirus sp.

<400> 54
taataaatat tcaacaggaa aaccacctaa tttaaattgc cgaccacaaa ccgtcactta       60

gttccccttt ttgcaacaac ttctgctttt ttccaactgc cggaaaacca cataatttgc      120

atggctaacc acaaactgat atgctaatta acttccacaa aacaacttcc ccttttaaaa      180

ccacacctac aaattaatta ttaaacacag tcacatcctg ggaggtacta ccacactata      240

ataccaagtg cacttccgaa tggctgagtt tatgccgcta gacggagaac gcatcagtta      300

ctgactgcgg actgaacttg ggcgggtgcc gaaggtgagt gaaaccaccg aagtcaaggg      360

gcaattcggg ctagttcagt ctagcggaac gggcaagaaa cttaaaatta ttttattttt      420

cagatgagcg actgctttaa accaacatgc tacaacaaca aaacaaagca aactcactgg      480

attaataacc tgcatttaac ccacgacctg atctgcttct gcccaacacc aactagacac      540

ttattactag ctttagcaga acaacaagaa acaattgaag tgtctaaaca agaaaaagaa      600

aaaataacaa gatgccttat tactacagaa gaagacggta caactacaga cgtcctagat      660

ggtatggacg aggttggatt agacgccctt ttcgcagaag atttcgaaga aaaagaaggg      720

taagacctac ttatactact attcctctaa agcaatggca accgccatat aaaagaacat      780

gctatataaa aggacaagac tgtttaatat actatagcaa cttaagactg ggaatgaata      840

gtacaatgta tgaaaaaagt attgtacctg tacattggcc gggagggggt tctttttctg      900

taagcatgtt aactttagat gccttgtatg atatacataa actttgtaga aactggtgga      960

catccacaaa ccaagactta ccactagtaa gatataaagg atgcaaaata acattttatc     1020

aaagcacatt tacagactac atagtaagaa tacatacaga actaccagct aacagtaaca     1080

aactaacata cccaaacaca catccactaa tgatgatgat gtctaagtac aaacacatta     1140

tacctagtag acaaacaaga agaaaaaaga aaccatacac aaaaatattt gtaaaaccac     1200

ctccgcaatt tgaaaacaaa tggtactttg ctacagacct ctacaaaatt ccattactac     1260

aaatacactg cacagcatgc aacttacaaa acccatttgt aaaaccagac aaattatcaa     1320

00

00

e00

bo

00

00



acaatgttac attatggtca ctaaacacca taagcataca aaatagaaac atgtcagtgg     1380

atcaaggaca atcatggcca tttaaaatac taggaacaca aagcttttat ttttactttt     1440

acaccggagc aaacctacca ggtgacacaa cacaaatacc agtagcagac ctattaccac     1500

taacaaaccc aagaataaac agaccaggac aatcactaaa tgaggcaaaa attacagacc     1560

atattacttt cacagaatac aaaaacaaat ttacaaatta ttggggtaac ccatttaata     1620

aacacattca agaacaccta gatatgatac tatactcact aaaaagtcca gaagcaataa     1680

aaaacgaatg gacaacagaa aacatgaaat ggaaccaatt aaacaatgca ggaacaatgg     1740

cattaacacc atttaacgag ccaatattca cacaaataca atataaccca gatagagaca     1800

caggagaaga cactcaatta tacctactct ctaacgctac aggaacagga tgggacccac     1860

caggaattcc agaattaata ctagaaggat ttccactatg gttaatatat tggggatttg     1920

cagactttca aaaaaaccta aaaaaagtaa caaacataga cacaaattac atgttagtag     1980

caaaaacaaa atttacacaa aaacctggca cattctactt agtaatacta aatgacacct     2040

ttgtagaagg caatagccca tatgaaaaac aacctttacc tgaagacaac attaaatggt     2100

acccacaagt acaataccaa ttagaagcac aaaacaaact actacaaact gggccattta     2160

caccaaacat acaaggacaa ctatcagaca atatatcaat gttttataaa ttttacttta     2220

aatggggagg aagcccacca aaagcaatta atgttgaaaa tcctgcccac cagattcaat     2280

atcccatacc ccgtaacgag catgaaacaa cttcgttaca gagtccaggg gaagccccag     2340

aatccatctt atactccttc gactatagac acgggaacta cacaacaaca gctttgtcac     2400

gaattagcca agactgggca cttaaagaca ctgtttctaa aattacagag ccagatcgac     2460

agcaactgct caaacaagcc ctcgaatgcc tgcaaatctc ggaagaaacg caggagaaaa     2520

aagaaaaaga agtacagcag ctcatcagca acctcagaca gcagcagcag ctgtacagag     2580

agcgaataat atcattatta aaggaccaat aacttttaac tgtgtaaaaa aggtgaaatt     2640

gtttgatgat aaaccaaaaa accgtagatt tacacctgag gaatttgaaa ctgagttaca     2700

aatagcaaaa tggttaaaga gacccccaag atcctttgta aatgatcctc ccttttaccc     2760

atggttacca cctgaacctg ttgtaaactt taagcttaat tttactgaat aaaggccagc     2820

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2580

2640

2700

2760

2820



attaattcac ttaaggagtc tgtttattta agttaaacct taataaacgg tcaccgcctc     2880

cctaatacgc aggcgcagaa agggggctcc gcccccttta acccccaggg ggctccgccc     2940

cctgaaaccc ccaagggggc tacgccccct tacaccccc                            2979

<210> 55
<211> 99
<212> PRT
<213> Betatorquevirus sp.

<400> 55
Met Ser Asp Cys Phe Lys Pro Thr Cys Tyr Asn Asn Lys Thr Lys Gln 
1               5                   10                  15      

Thr His Trp Ile Asn Asn Leu His Leu Thr His Asp Leu Ile Cys Phe 
            20                  25                  30          

Cys Pro Thr Pro Thr Arg His Leu Leu Leu Ala Leu Ala Glu Gln Gln 
        35                  40                  45              

Glu Thr Ile Glu Val Ser Lys Gln Glu Lys Glu Lys Ile Thr Arg Cys 
    50                  55                  60                  

Leu Ile Thr Thr Glu Glu Asp Gly Thr Thr Thr Asp Val Leu Asp Gly 
65                  70                  75                  80  

Met Asp Glu Val Gly Leu Asp Ala Leu Phe Ala Glu Asp Phe Glu Glu 
                85                  90                  95      

Lys Glu Gly 
            

<210> 56
<211> 203
<212> PRT
<213> Betatorquevirus sp.

<400> 56
Met Ser Asp Cys Phe Lys Pro Thr Cys Tyr Asn Asn Lys Thr Lys Gln 
1               5                   10                  15      

attaattcac ttaaggagtc tgtttattta agttaaacct taataaacgg tcaccgcctc 2880

cctaatacgc aggcgcagaa agggggctcc gcccccttta acccccaggg ggctccgccc 2940

cctgaaaccc ccaagggggc tacgccccct tacaccccc 2979

<210> 55

<211> 99

<212> PRT

<213> Betatorquevirus sp.

<400> 55

Met Ser Asp Cys Phe Lys Pro Thr Cys Tyr Asn Asn Lys Thr Lys Gln
1 5 10 15

Thr His Trp Ile Asn Asn Leu His Leu Thr His Asp Leu Ile Cys Phe
20 25 30

Cys Pro Thr Pro Thr Arg His Leu Leu Leu Ala Leu Ala Glu Gln Gln
35 40 45

Glu Thr Ile Glu Val Ser Lys Gln Glu Lys Glu Lys Ile Thr Arg Cys
50 55 60

Leu Ile Thr Thr Glu Glu Asp Gly Thr Thr Thr Asp Val Leu Asp Gly
65 70 75 80

Met Asp Glu Val Gly Leu Asp Ala Leu Phe Ala Glu Asp Phe Glu Glu
85 90 95

Lys Glu Gly

<210> 56

<211> 203

<212> PRT

<213> Betatorquevirus sp.

<400> 56

Met Ser Asp Cys Phe Lys Pro Thr Cys Tyr Asn Asn Lys Thr Lys Gln
1 5 10 15



Thr His Trp Ile Asn Asn Leu His Leu Thr His Asp Leu Ile Cys Phe 
            20                  25                  30          

Cys Pro Thr Pro Thr Arg His Leu Leu Leu Ala Leu Ala Glu Gln Gln 
        35                  40                  45              

Glu Thr Ile Glu Val Ser Lys Gln Glu Lys Glu Lys Ile Thr Arg Cys 
    50                  55                  60                  

Leu Ile Thr Thr Glu Glu Asp Gly Thr Thr Thr Asp Val Leu Asp Gly 
65                  70                  75                  80  

Met Asp Glu Val Gly Leu Asp Ala Leu Phe Ala Glu Asp Phe Glu Glu 
                85                  90                  95      

Lys Glu Gly Phe Asn Ile Pro Tyr Pro Val Thr Ser Met Lys Gln Leu 
            100                 105                 110         

Arg Tyr Arg Val Gln Gly Lys Pro Gln Asn Pro Ser Tyr Thr Pro Ser 
        115                 120                 125             

Thr Ile Asp Thr Gly Thr Thr Gln Gln Gln Leu Cys His Glu Leu Ala 
    130                 135                 140                 

Lys Thr Gly His Leu Lys Thr Leu Phe Leu Lys Leu Gln Ser Gln Ile 
145                 150                 155                 160 

Asp Ser Asn Cys Ser Asn Lys Pro Ser Asn Ala Cys Lys Ser Arg Lys 
                165                 170                 175     

Lys Arg Arg Arg Lys Lys Lys Lys Lys Tyr Ser Ser Ser Ser Ala Thr 
            180                 185                 190         

Ser Asp Ser Ser Ser Ser Cys Thr Glu Ser Glu 
        195                 200             

Thr His Trp Ile Asn Asn Leu His Leu Thr His Asp Leu Ile Cys Phe
20 25 30

Cys Pro Thr Pro Thr Arg His Leu Leu Leu Ala Leu Ala Glu Gln Gln
35 40 45

Glu Thr Ile Glu Val Ser Lys Gln Glu Lys Glu Lys Ile Thr Arg Cys
50 55 60

Leu Ile Thr Thr Glu Glu Asp Gly Thr Thr Thr Asp Val Leu Asp Gly
65 70 75 80

Met Asp Glu Val Gly Leu Asp Ala Leu Phe Ala Glu Asp Phe Glu Glu
85 90 95

Lys Glu Gly Phe Asn Ile Pro Tyr Pro Val Thr Ser Met Lys Gln Leu
100 105 110

Arg Tyr Arg Val Gln Gly Lys Pro Gln Asn Pro Ser Tyr Thr Pro Ser
115 120 125

Thr Ile Asp Thr Gly Thr Thr Gln Gln Gln Leu Cys His Glu Leu Ala
130 135 140

Lys Thr Gly His Leu Lys Thr Leu Phe Leu Lys Leu Gln Ser Gln Ile
145 150 155 160

Asp Ser Asn Cys Ser Asn Lys Pro Ser Asn Ala Cys Lys Ser Arg Lys
165 170 175

Lys Arg Arg Arg Lys Lys Lys Lys Lys Tyr Ser Ser Ser Ser Ala Thr
180 185 190

Ser Asp Ser Ser Ser Ser Cys Thr Glu Ser Glu
195 200



<210> 57
<211> 219
<212> PRT
<213> Betatorquevirus sp.

<400> 57
Met Ser Asp Cys Phe Lys Pro Thr Cys Tyr Asn Asn Lys Thr Lys Gln 
1               5                   10                  15      

Thr His Trp Ile Asn Asn Leu His Leu Thr His Asp Leu Ile Cys Phe 
            20                  25                  30          

Cys Pro Thr Pro Thr Arg His Leu Leu Leu Ala Leu Ala Glu Gln Gln 
        35                  40                  45              

Glu Thr Ile Glu Val Ser Lys Gln Glu Lys Glu Lys Ile Thr Arg Cys 
    50                  55                  60                  

Leu Ile Thr Thr Glu Glu Asp Gly Thr Thr Thr Asp Val Leu Asp Gly 
65                  70                  75                  80  

Met Asp Glu Val Gly Leu Asp Ala Leu Phe Ala Glu Asp Phe Glu Glu 
                85                  90                  95      

Lys Glu Gly Ala Arg Ser Thr Ala Thr Ala Gln Thr Ser Pro Arg Met 
            100                 105                 110         

Pro Ala Asn Leu Gly Arg Asn Ala Gly Glu Lys Arg Lys Arg Ser Thr 
        115                 120                 125             

Ala Ala His Gln Gln Pro Gln Thr Ala Ala Ala Ala Val Gln Arg Ala 
    130                 135                 140                 

Asn Asn Ile Ile Ile Lys Gly Pro Ile Thr Phe Asn Cys Val Lys Lys 
145                 150                 155                 160 

Val Lys Leu Phe Asp Asp Lys Pro Lys Asn Arg Arg Phe Thr Pro Glu 
                165                 170                 175     

<210> 57

<211> 219

<212> PRT

<213> Betatorquevirus sp.

<400> 57

Met Ser Asp Cys Phe Lys Pro Thr Cys Tyr Asn Asn Lys Thr Lys Gln
1 5 10 15

Thr His Trp Ile Asn Asn Leu His Leu Thr His Asp Leu Ile Cys Phe
20 25 30

Cys Pro Thr Pro Thr Arg His Leu Leu Leu Ala Leu Ala Glu Gln Gln
35 40 45

Glu Thr Ile Glu Val Ser Lys Gln Glu Lys Glu Lys Ile Thr Arg Cys
50 55 60

Leu Ile Thr Thr Glu Glu Asp Gly Thr Thr Thr Asp Val Leu Asp Gly
65 70 75 80

Met Asp Glu Val Gly Leu Asp Ala Leu Phe Ala Glu Asp Phe Glu Glu
85 90 95

Lys Glu Gly Ala Arg Ser Thr Ala Thr Ala Gln Thr Ser Pro Arg Met
100 105 110

Pro Ala Asn Leu Gly Arg Asn Ala Gly Glu Lys Arg Lys Arg Ser Thr
115 120 125

Ala Ala His Gln Gln Pro Gln Thr Ala Ala Ala Ala Val Gln Arg Ala
130 135 140

Asn Asn Ile Ile Ile Lys Gly Pro Ile Thr Phe Asn Cys Val Lys Lys
145 150 155 160

Val Lys Leu Phe Asp Asp Lys Pro Lys Asn Arg Arg Phe Thr Pro Glu
165 170 175



Glu Phe Glu Thr Glu Leu Gln Ile Ala Lys Trp Leu Lys Arg Pro Pro 
            180                 185                 190         

Arg Ser Phe Val Asn Asp Pro Pro Phe Tyr Pro Trp Leu Pro Pro Glu 
        195                 200                 205             

Pro Val Val Asn Phe Lys Leu Asn Phe Thr Glu 
    210                 215                 

<210> 58
<211> 666
<212> PRT
<213> Betatorquevirus sp.

<400> 58
Met Pro Tyr Tyr Tyr Arg Arg Arg Arg Tyr Asn Tyr Arg Arg Pro Arg 
1               5                   10                  15      

Trp Tyr Gly Arg Gly Trp Ile Arg Arg Pro Phe Arg Arg Arg Phe Arg 
            20                  25                  30          

Arg Lys Arg Arg Val Arg Pro Thr Tyr Thr Thr Ile Pro Leu Lys Gln 
        35                  40                  45              

Trp Gln Pro Pro Tyr Lys Arg Thr Cys Tyr Ile Lys Gly Gln Asp Cys 
    50                  55                  60                  

Leu Ile Tyr Tyr Ser Asn Leu Arg Leu Gly Met Asn Ser Thr Met Tyr 
65                  70                  75                  80  

Glu Lys Ser Ile Val Pro Val His Trp Pro Gly Gly Gly Ser Phe Ser 
                85                  90                  95      

Val Ser Met Leu Thr Leu Asp Ala Leu Tyr Asp Ile His Lys Leu Cys 
            100                 105                 110         

Arg Asn Trp Trp Thr Ser Thr Asn Gln Asp Leu Pro Leu Val Arg Tyr 
        115                 120                 125             

Glu Phe Glu Thr Glu Leu Gln Ile Ala Lys Trp Leu Lys Arg Pro Pro
180 185 190

Arg Ser Phe Val Asn Asp Pro Pro Phe Tyr Pro Trp Leu Pro Pro Glu
195 200 205

Pro Val Val Asn Phe Lys Leu Asn Phe Thr Glu
210 215

<210> 58

<211> 666

<212> PRT

<213> Betatorquevirus sp.

<400> 58

Met Pro Tyr Tyr Tyr Arg Arg Arg Arg Tyr Asn Tyr Arg Arg Pro Arg
1 5 10 15

Trp Tyr Gly Arg Gly Trp Ile Arg Arg Pro Phe Arg Arg Arg Phe Arg
20 25 30

Arg Lys Arg Arg Val Arg Pro Thr Tyr Thr Thr Ile Pro Leu Lys Gln
35 40 45

Trp Gln Pro Pro Tyr Lys Arg Thr Cys Tyr Ile Lys Gly Gln Asp Cys
50 55 60

Leu Ile Tyr Tyr Ser Asn Leu Arg Leu Gly Met Asn Ser Thr Met Tyr
65 70 75 80

Glu Lys Ser Ile Val Pro Val His Trp Pro Gly Gly Gly Ser Phe Ser
85 90 95

Val Ser Met Leu Thr Leu Asp Ala Leu Tyr Asp Ile His Lys Leu Cys
100 105 110

Arg Asn Trp Trp Thr Ser Thr Asn Gln Asp Leu Pro Leu Val Arg Tyr
115 120 125



Lys Gly Cys Lys Ile Thr Phe Tyr Gln Ser Thr Phe Thr Asp Tyr Ile 
    130                 135                 140                 

Val Arg Ile His Thr Glu Leu Pro Ala Asn Ser Asn Lys Leu Thr Tyr 
145                 150                 155                 160 

Pro Asn Thr His Pro Leu Met Met Met Met Ser Lys Tyr Lys His Ile 
                165                 170                 175     

Ile Pro Ser Arg Gln Thr Arg Arg Lys Lys Lys Pro Tyr Thr Lys Ile 
            180                 185                 190         

Phe Val Lys Pro Pro Pro Gln Phe Glu Asn Lys Trp Tyr Phe Ala Thr 
        195                 200                 205             

Asp Leu Tyr Lys Ile Pro Leu Leu Gln Ile His Cys Thr Ala Cys Asn 
    210                 215                 220                 

Leu Gln Asn Pro Phe Val Lys Pro Asp Lys Leu Ser Asn Asn Val Thr 
225                 230                 235                 240 

Leu Trp Ser Leu Asn Thr Ile Ser Ile Gln Asn Arg Asn Met Ser Val 
                245                 250                 255     

Asp Gln Gly Gln Ser Trp Pro Phe Lys Ile Leu Gly Thr Gln Ser Phe 
            260                 265                 270         

Tyr Phe Tyr Phe Tyr Thr Gly Ala Asn Leu Pro Gly Asp Thr Thr Gln 
        275                 280                 285             

Ile Pro Val Ala Asp Leu Leu Pro Leu Thr Asn Pro Arg Ile Asn Arg 
    290                 295                 300                 

Pro Gly Gln Ser Leu Asn Glu Ala Lys Ile Thr Asp His Ile Thr Phe 
305                 310                 315                 320 

Thr Glu Tyr Lys Asn Lys Phe Thr Asn Tyr Trp Gly Asn Pro Phe Asn 
                325                 330                 335     

Lys Gly Cys Lys Ile Thr Phe Tyr Gln Ser Thr Phe Thr Asp Tyr Ile
130 135 140

Val Arg Ile His Thr Glu Leu Pro Ala Asn Ser Asn Lys Leu Thr Tyr
145 150 155 160

Pro Asn Thr His Pro Leu Met Met Met Met Ser Lys Tyr Lys His Ile
165 170 175

Ile Pro Ser Arg Gln Thr Arg Arg Lys Lys Lys Pro Tyr Thr Lys Ile
180 185 190

Phe Val Lys Pro Pro Pro Gln Phe Glu Asn Lys Trp Tyr Phe Ala Thr
195 200 205

Asp Leu Tyr Lys Ile Pro Leu Leu Gln Ile His Cys Thr Ala Cys Asn
210 215 220

Leu Gln Asn Pro Phe Val Lys Pro Asp Lys Leu Ser Asn Asn Val Thr
225 230 235 240

Leu Trp Ser Leu Asn Thr Ile Ser Ile Gln Asn Arg Asn Met Ser Val
245 250 255

Asp Gln Gly Gln Ser Trp Pro Phe Lys Ile Leu Gly Thr Gln Ser Phe
260 265 270

Tyr Phe Tyr Phe Tyr Thr Gly Ala Asn Leu Pro Gly Asp Thr Thr Gln
275 280 285

Ile Pro Val Ala Asp Leu Leu Pro Leu Thr Asn Pro Arg Ile Asn Arg
290 295 300

Pro Gly Gln Ser Leu Asn Glu Ala Lys Ile Thr Asp His Ile Thr Phe
305 310 315 320

Thr Glu Tyr Lys Asn Lys Phe Thr Asn Tyr Trp Gly Asn Pro Phe Asn
325 330 335



Lys His Ile Gln Glu His Leu Asp Met Ile Leu Tyr Ser Leu Lys Ser 
            340                 345                 350         

Pro Glu Ala Ile Lys Asn Glu Trp Thr Thr Glu Asn Met Lys Trp Asn 
        355                 360                 365             

Gln Leu Asn Asn Ala Gly Thr Met Ala Leu Thr Pro Phe Asn Glu Pro 
    370                 375                 380                 

Ile Phe Thr Gln Ile Gln Tyr Asn Pro Asp Arg Asp Thr Gly Glu Asp 
385                 390                 395                 400 

Thr Gln Leu Tyr Leu Leu Ser Asn Ala Thr Gly Thr Gly Trp Asp Pro 
                405                 410                 415     

Pro Gly Ile Pro Glu Leu Ile Leu Glu Gly Phe Pro Leu Trp Leu Ile 
            420                 425                 430         

Tyr Trp Gly Phe Ala Asp Phe Gln Lys Asn Leu Lys Lys Val Thr Asn 
        435                 440                 445             

Ile Asp Thr Asn Tyr Met Leu Val Ala Lys Thr Lys Phe Thr Gln Lys 
    450                 455                 460                 

Pro Gly Thr Phe Tyr Leu Val Ile Leu Asn Asp Thr Phe Val Glu Gly 
465                 470                 475                 480 

Asn Ser Pro Tyr Glu Lys Gln Pro Leu Pro Glu Asp Asn Ile Lys Trp 
                485                 490                 495     

Tyr Pro Gln Val Gln Tyr Gln Leu Glu Ala Gln Asn Lys Leu Leu Gln 
            500                 505                 510         

Thr Gly Pro Phe Thr Pro Asn Ile Gln Gly Gln Leu Ser Asp Asn Ile 
        515                 520                 525             

Lys His Ile Gln Glu His Leu Asp Met Ile Leu Tyr Ser Leu Lys Ser
340 345 350

Pro Glu Ala Ile Lys Asn Glu Trp Thr Thr Glu Asn Met Lys Trp Asn
355 360 365

Gln Leu Asn Asn Ala Gly Thr Met Ala Leu Thr Pro Phe Asn Glu Pro
370 375 380

Ile Phe Thr Gln Ile Gln Tyr Asn Pro Asp Arg Asp Thr Gly Glu Asp
385 390 395 400

Thr Gln Leu Tyr Leu Leu Ser Asn Ala Thr Gly Thr Gly Trp Asp Pro
405 410 415

Pro Gly Ile Pro Glu Leu Ile Leu Glu Gly Phe Pro Leu Trp Leu Ile

420 425 430

Tyr Trp Gly Phe Ala Asp Phe Gln Lys Asn Leu Lys Lys Val Thr Asn
435 440 445

Ile Asp Thr Asn Tyr Met Leu Val Ala Lys Thr Lys Phe Thr Gln Lys
450 455 460

Pro Gly Thr Phe Tyr Leu Val Ile Leu Asn Asp Thr Phe Val Glu Gly
465 470 475 480

Asn Ser Pro Tyr Glu Lys Gln Pro Leu Pro Glu Asp Asn Ile Lys Trp
485 490 495

Tyr Pro Gln Val Gln Tyr Gln Leu Glu Ala Gln Asn Lys Leu Leu Gln
500 505 510

Thr Gly Pro Phe Thr Pro Asn Ile Gln Gly Gln Leu Ser Asp Asn Ile

515 520 525



Ser Met Phe Tyr Lys Phe Tyr Phe Lys Trp Gly Gly Ser Pro Pro Lys 
    530                 535                 540                 

Ala Ile Asn Val Glu Asn Pro Ala His Gln Ile Gln Tyr Pro Ile Pro 
545                 550                 555                 560 

Arg Asn Glu His Glu Thr Thr Ser Leu Gln Ser Pro Gly Glu Ala Pro 
                565                 570                 575     

Glu Ser Ile Leu Tyr Ser Phe Asp Tyr Arg His Gly Asn Tyr Thr Thr 
            580                 585                 590         

Thr Ala Leu Ser Arg Ile Ser Gln Asp Trp Ala Leu Lys Asp Thr Val 
        595                 600                 605             

Ser Lys Ile Thr Glu Pro Asp Arg Gln Gln Leu Leu Lys Gln Ala Leu 
    610                 615                 620                 

Glu Cys Leu Gln Ile Ser Glu Glu Thr Gln Glu Lys Lys Glu Lys Glu 
625                 630                 635                 640 

Val Gln Gln Leu Ile Ser Asn Leu Arg Gln Gln Gln Gln Leu Tyr Arg 
                645                 650                 655     

Glu Arg Ile Ile Ser Leu Leu Lys Asp Gln 
            660                 665     

<210> 59
<211> 148
<212> PRT
<213> Betatorquevirus sp.

<400> 59
Met Pro Tyr Tyr Tyr Arg Arg Arg Arg Tyr Asn Tyr Arg Arg Pro Arg 
1               5                   10                  15      

Trp Tyr Gly Arg Gly Trp Ile Arg Arg Pro Phe Arg Arg Arg Phe Arg 
            20                  25                  30          

Ser Met Phe Tyr Lys Phe Tyr Phe Lys Trp Gly Gly Ser Pro Pro Lys

530 535 540

Ala Ile Asn Val Glu Asn Pro Ala His Gln Ile Gln Tyr Pro Ile Pro
545 550 555 560

Arg Asn Glu His Glu Thr Thr Ser Leu Gln Ser Pro Gly Glu Ala Pro

565 570 575

Glu Ser Ile Leu Tyr Ser Phe Asp Tyr Arg His Gly Asn Tyr Thr Thr

580 585 590

Thr Ala Leu Ser Arg Ile Ser Gln Asp Trp Ala Leu Lys Asp Thr Val

595 600 605

Ser Lys Ile Thr Glu Pro Asp Arg Gln Gln Leu Leu Lys Gln Ala Leu
610 615 620

Glu Cys Leu Gln Ile Ser Glu Glu Thr Gln Glu Lys Lys Glu Lys Glu
625 630 635 640

Val Gln Gln Leu Ile Ser Asn Leu Arg Gln Gln Gln Gln Leu Tyr Arg
645 650 655

Glu Arg Ile Ile Ser Leu Leu Lys Asp Gln
660 665

<210> 59

<211> 148

<212> PRT

<213> Betatorquevirus sp.

<400> 59

Met Pro Tyr Tyr Tyr Arg Arg Arg Arg Tyr Asn Tyr Arg Arg Pro Arg
1 5 10 15

Trp Tyr Gly Arg Gly Trp Ile Arg Arg Pro Phe Arg Arg Arg Phe Arg
20 25 30



Arg Lys Arg Arg Ile Gln Tyr Pro Ile Pro Arg Asn Glu His Glu Thr 
        35                  40                  45              

Thr Ser Leu Gln Ser Pro Gly Glu Ala Pro Glu Ser Ile Leu Tyr Ser 
    50                  55                  60                  

Phe Asp Tyr Arg His Gly Asn Tyr Thr Thr Thr Ala Leu Ser Arg Ile 
65                  70                  75                  80  

Ser Gln Asp Trp Ala Leu Lys Asp Thr Val Ser Lys Ile Thr Glu Pro 
                85                  90                  95      

Asp Arg Gln Gln Leu Leu Lys Gln Ala Leu Glu Cys Leu Gln Ile Ser 
            100                 105                 110         

Glu Glu Thr Gln Glu Lys Lys Glu Lys Glu Val Gln Gln Leu Ile Ser 
        115                 120                 125             

Asn Leu Arg Gln Gln Gln Gln Leu Tyr Arg Glu Arg Ile Ile Ser Leu 
    130                 135                 140                 

Leu Lys Asp Gln 
145             

<210> 60
<211> 82
<212> PRT
<213> Betatorquevirus sp.

<400> 60
Met Pro Tyr Tyr Tyr Arg Arg Arg Arg Tyr Asn Tyr Arg Arg Pro Arg 
1               5                   10                  15      

Trp Tyr Gly Arg Gly Trp Ile Arg Arg Pro Phe Arg Arg Arg Phe Arg 
            20                  25                  30          

Arg Lys Arg Arg Ser Gln Ile Asp Ser Asn Cys Ser Asn Lys Pro Ser 
        35                  40                  45              

Arg Lys Arg Arg Ile Gln Tyr Pro Ile Pro Arg Asn Glu His Glu Thr
35 40 45

Thr Ser Leu Gln Ser Pro Gly Glu Ala Pro Glu Ser Ile Leu Tyr Ser
50 55 60

Phe Asp Tyr Arg His Gly Asn Tyr Thr Thr Thr Ala Leu Ser Arg Ile
65 70 75 80

Ser Gln Asp Trp Ala Leu Lys Asp Thr Val Ser Lys Ile Thr Glu Pro
85 90 95

Asp Arg Gln Gln Leu Leu Lys Gln Ala Leu Glu Cys Leu Gln Ile Ser
100 105 110

Glu Glu Thr Gln Glu Lys Lys Glu Lys Glu Val Gln Gln Leu Ile Ser
115 120 125

Asn Leu Arg Gln Gln Gln Gln Leu Tyr Arg Glu Arg Ile Ile Ser Leu
130 135 140

Leu Lys Asp Gln

145

<210> 60

<211> 82

<212> PRT

<213> Betatorquevirus sp.

<400> 60

Met Pro Tyr Tyr Tyr Arg Arg Arg Arg Tyr Asn Tyr Arg Arg Pro Arg
1 5 10 15

Trp Tyr Gly Arg Gly Trp Ile Arg Arg Pro Phe Arg Arg Arg Phe Arg
20 25 30

Arg Lys Arg Arg Ser Gln Ile Asp Ser Asn Cys Ser Asn Lys Pro Ser
35 40 45



Asn Ala Cys Lys Ser Arg Lys Lys Arg Arg Arg Lys Lys Lys Lys Lys 
    50                  55                  60                  

Tyr Ser Ser Ser Ser Ala Thr Ser Asp Ser Ser Ser Ser Cys Thr Glu 
65                  70                  75                  80  

Ser Glu 
        

<210> 61

<400> 61
000

<210> 62

<400> 62
000

<210> 63

<400> 63
000

<210> 64

<400> 64
000

<210> 65

<400> 65
000

<210> 66

<400> 66
000

<210> 67

Asn Ala Cys Lys Ser Arg Lys Lys Arg Arg Arg Lys Lys Lys Lys Lys

50 55 60

Tyr Ser Ser Ser Ser Ala Thr Ser Asp Ser Ser Ser Ser Cys Thr Glu

65 70 75 80

Ser Glu

<210> 61

<400> 61

000

<210> 62

<400> 62

000

<210> 63

<400> 63

000

<210> 64

<400> 64

000

<210> 65

<400> 65

000

<210> 66

<400> 66

000

<210> 67



<400> 67
000

<210> 68

<400> 68
000

<210> 69

<400> 69
000

<210> 70

<400> 70
000

<210> 71

<400> 71
000

<210> 72

<400> 72
000

<210> 73

<400> 73
000

<210> 74

<400> 74
000

<210> 75

<400> 75
000

<400> 67

000

<210> 68

<400> 68

000

<210> 69

<400> 69

000

<210> 70

<400> 70

000

<210> 71

<400> 71

000

<210> 72

<400> 72

000

<210> 73

<400> 73

000

<210> 74

<400> 74

000

<210> 75

<400> 75

000



<210> 76

<400> 76
000

<210> 77

<400> 77
000

<210> 78

<400> 78
000

<210> 79

<400> 79
000

<210> 80

<400> 80
000

<210> 81

<400> 81
000

<210> 82

<400> 82
000

<210> 83

<400> 83
000

<210> 76

<400> 76
000

<210> 77

<400> 77
000

<210> 78

<400> 78

000

<210> 79

<400> 79
000

<210> 80

<400> 80

000

<210> 81

<400> 81

000

<210> 82

<400> 82

000

<210> 83

<400> 83

000



<210> 84

<400> 84
000

<210> 85

<400> 85
000

<210> 86

<400> 86
000

<210> 87

<400> 87
000

<210> 88

<400> 88
000

<210> 89

<400> 89
000

<210> 90

<400> 90
000

<210> 91

<400> 91
000

<210> 92

<210> 84

<400> 84
000

<210> 85

<400> 85

000

<210> 86

<400> 86

000

<210> 87

<400> 87

000

<210> 88

<400> 88

000

<210> 89

<400> 89

000

<210> 90

<400> 90

000

<210> 91

<400> 91

000

<210> 92



<400> 92
000

<210> 93

<400> 93
000

<210> 94

<400> 94
000

<210> 95

<400> 95
000

<210> 96

<400> 96
000

<210> 97

<400> 97
000

<210> 98

<400> 98
000

<210> 99

<400> 99
000

<210> 100

<400> 100
000

<400> 92

000

<210> 93

<400> 93

000

<210> 94

<400> 94

000

<210> 95

<400> 95

000

<210> 96

<400> 96

000

<210> 97

<400> 97

000

<210> 98

<400> 98

000

<210> 99

<400> 99

000

<210> 100

<400> 100
000



<210> 101

<400> 101
000

<210> 102

<400> 102
000

<210> 103

<400> 103
000

<210> 104

<400> 104
000

<210> 105
<211> 71
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 105
cgggtgccgk aggtgagttt acacaccgma gtcaaggggc aattcgggct crggactggc       60

cgggcyhtgg g                                                            71

<210> 106
<211> 71
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<210> 101

<400> 101

000

<210> 102

<400> 102

000

<210> 103

<400> 103

000

<210> 104

<400> 104

000

<210> 105
<211> 71
<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic

oligonucleotide

<400> 105

cgggtgccgk aggtgagttt acacaccgma gtcaaggggc aattcgggct crggactggc 60

cgggcyhtgg g 71

<210> 106
<211> 71
<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide



<400> 106
cgggtgccgg aggtgagttt acacaccgca gtcaaggggc aattcgggct cgggactggc       60

cgggctwtgg g                                                            71

<210> 107
<211> 71
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 107
cgggtgccgt aggtgagttt acacaccgca gtcaaggggc aattcgggct cgggactggc       60

cgggctatgg g                                                            71

<210> 108
<211> 71
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 108
cgggtgccgg aggtgagttt acacaccgca gtcaaggggc aattcgggct cgggactggc       60

cgggccctgg g                                                            71

<210> 109
<211> 71
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 109
cgggtgccgg aggtgagttt acacaccgca gtcaaggggc aattcgggct cgggactggc       60

cgggctttgg g                                                            71

<400> 106

cgggtgccgg aggtgagttt acacaccgca gtcaaggggc aattcgggct cgggactggc 60

cgggctwtgg g 71

<210> 107

<211> 71

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic

oligonucleotide

<400> 107

cgggtgccgt aggtgagttt acacaccgca gtcaaggggc aattcgggct cgggactggc 60

cgggctatgg g 71

<210> 108
<211> 71

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 108

cgggtgccgg aggtgagttt acacaccgca gtcaaggggc aattcgggct cgggactggc 60

cgggccctgg g 71

<210> 109

<211> 71

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 109

cgggtgccgg aggtgagttt acacaccgca gtcaaggggc aattcgggct cgggactggc 60

cgggctttgg g 71



<210> 110
<211> 71
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 110
cgggtgccgg aggtgagttt acacaccgca gtcaaggggc aattcgggct cgggactggc       60

cgggctatgg g                                                            71

<210> 111
<211> 71
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 111
cgggtgccgg aggtgagttt acacaccgaa gtcaaggggc aattcgggct caggactggc       60

cgggctttgg g                                                            71

<210> 112
<211> 71
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 112
cgggtgccgg aggtgagttt acacaccgca gtcaaggggc aattcgggct cgggactggc       60

cgggcyhtgg g                                                            71

<210> 113
<211> 71
<212> DNA
<213> Artificial Sequence

<210> 110

<211> 71

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 110

cgggtgccgg aggtgagttt acacaccgca gtcaaggggc aattcgggct cgggactggc 60

cgggctatgg g 71

<210> 111

<211> 71

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 111

cgggtgccgg aggtgagttt acacaccgaa gtcaaggggc aattcgggct caggactggc 60

cgggctttgg g 71

<210> 112
<211> 71

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 112

cgggtgccgg aggtgagttt acacaccgca gtcaaggggc aattcgggct cgggactggc 60

cgggcyhtgg g 71

<210> 113

<211> 71

<212> DNA
<213> Artificial Sequence



<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 113
cgggtgccgt aggtgagttt acacaccgca gtcaaggggc aattcgggct cgggactggc       60

cgggctatgg g                                                            71

<210> 114
<211> 70
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 114
cgggtgccgg aggtgagttt acacaccgca gtcaaggggc aattcgggct cgggactggc       60

cgggcccggg                                                              70

<210> 115
<211> 71
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 115
cgggtgccgg aggtgagttt acacaccgaa gtcaaggggc aattcgggct caggactggc       60

cgggctttgg g                                                            71

<210> 116
<211> 69
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 113

cgggtgccgt aggtgagttt acacaccgca gtcaaggggc aattcgggct cgggactggc 60

cgggctatgg g 71

<210> 114

<211> 70

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 114

cgggtgccgg aggtgagttt acacaccgca gtcaaggggc aattcgggct cgggactggc 60

cgggcccggg 70

<210> 115

<211> 71

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 115

cgggtgccgg aggtgagttt acacaccgaa gtcaaggggc aattcgggct caggactggc 60

cgggctttgg g 71

<210> 116

<211> 69

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide



<400> 116
cgggtgccgg aggtgagttt acacaccgca gtcaaggggc aattcgggct cgggaggccg       60

ggccatggg                                                               69

<210> 117
<211> 71
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 117
cgggtgccgg aggtgagttt acacaccgca gtcaaggggc aattcgggct cgggactggc       60

cgggccccgg g                                                            71

<210> 118
<211> 71
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 118
cgggtgccgg aggtgagttt acacaccgca gtcaaggggc aattcgggct cgggactggc       60

cgggctatgg g                                                            71

<210> 119
<211> 71
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 119
cgggtgccga aggtgagttt acacaccgca gtcaaggggc aattcgggct cgggactggc       60

cgggctatgg g                                                            71

<400> 116

cgggtgccgg aggtgagttt acacaccgca gtcaaggggc aattcgggct cgggaggccg 60

ggccatggg 69

<210> 117

<211> 71

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 117

cgggtgccgg aggtgagttt acacaccgca gtcaaggggc aattcgggct cgggactggc 60

cgggccccgg g 71

<210> 118

<211> 71

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 118

cgggtgccgg aggtgagttt acacaccgca gtcaaggggc aattcgggct cgggactggc 60

cgggctatgg g 71

<210> 119

<211> 71

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 119

cgggtgccga aggtgagttt acacaccgca gtcaaggggc aattcgggct cgggactggc 60

cgggctatgg g 71



<210> 120
<211> 117
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polynucleotide

<220>
<221> misc_feature
<222> (10)..(10)
<223> May or may not be present

<220>
<221> misc_feature
<222> (12)..(12)
<223> May or may not be present

<220>
<221> misc_feature
<222> (30)..(32)
<223> May or may not be present

<220>
<221> misc_feature
<222> (34)..(34)
<223> May or may not be present

<220>
<221> misc_feature
<222> (43)..(46)
<223> May or may not be present

<220>
<221> misc_feature
<222> (52)..(54)
<223> May or may not be present

<220>
<221> misc_feature
<222> (70)..(71)
<223> May or may not be present

<220>
<221> misc_feature
<222> (89)..(90)
<223> May or may not be present

<210> 120

<211> 117

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
polynucleotide

<220>

<221> misc_feature
<222> (10) . . (10)

<223> May or may not be present

<220>

<221> misc_feature
<222> (12) . . (12)

<223> May or may not be present

<220>

<221> misc_feature
<222> (30) . . (32)

<223> May or may not be present

<220>

<221> misc_feature
<222> (34) (34)

<223> May or may not be present

<220>

<221> misc_feature
-<222> (43) . (46)

<223> May or may not be present

<220>

<221> misc_feature
-<222> (52) . . (54)

<223> May or may not be present

<220>

<221> misc_feature
-<222> (70) . . (71)

<223> May or may not be present

<220>

<221> misc_feature

<222> (89) . (90)

<223> May or may not be present



<220>
<221> misc_feature
<222> (103)..(103)
<223> May or may not be present

<400> 120
cggcggsggs gcsscgcgct dcgcgcgcsg cccrsyrggg grdssmmwgc skcscccccc       60

cscgcgcatg cgcrcgggkc ccccccccyv sggggggctc cgcccccccg gcccccc         117

<210> 121
<211> 169
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polynucleotide

<220>
<221> modified_base
<222> (20)..(20)
<223> a, c, t, g, unknown or other

<220>
<221> modified_base
<222> (22)..(22)
<223> a, c, t, g, unknown or other

<220>
<221> modified_base
<222> (40)..(42)
<223> a, c, t, g, unknown or other

<220>
<221> modified_base
<222> (53)..(56)
<223> a, c, t, g, unknown or other

<220>
<221> modified_base
<222> (62)..(62)
<223> a, c, t, g, unknown or other

<220>
<221> modified_base
<222> (64)..(64)

<220>

<221> misc_feature
<222> (103) . (103)

<223> May or may not be present

<400> 120

cggcggsggs gcsscgcgct dcgcgcgcsg cccrsyrggg grdssmmwgc skcscccccc 60

cscgcgcatg cgcrcgggkc ccccccccyv sggggggctc cgcccccccg gcccccc 117

<210> 121

<211> 169

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
polynucleotide

<220>

<221> modified_base
<222> (20) . . (20)

<223> a, C, t, g, unknown or other

<220>

<221> modified base
<222> (22) . . (22)

<223> a, C, t, g, unknown or other

<220>

<221> modified_base
<222> (40) . . (42)

<223> a, C, t, g, unknown or other

<220>

<221> modified_base
<222> (53) . . (56)

<223> a, C, t, g, unknown or other

<220>

<221> modified_base
<222> (62)..(62) . .

<223> a, C, t, g, unknown or other

<220>

<221> modified_base
<222> (64)..(64) . .



<223> a, c, t, g, unknown or other

<220>
<221> modified_base
<222> (97)..(98)
<223> a, c, t, g, unknown or other

<400> 121
gccgccgcgg cggcggsggn gnsgcgcgct dcgcgcgcsn nncrccrggg ggnnnncwgc       60

sncncccccc cccgcgcatg cgcgggkccc ccccccnncg gggggctccg ccccccggcc      120

cccccccgtg ctaaacccac cgcgcatgcg cgaccacgcc cccgccgcc                  169

<210> 122
<211> 79
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<220>
<221> modified_base
<222> (20)..(20)
<223> a, c, t, g, unknown or other

<220>
<221> modified_base
<222> (22)..(22)
<223> a, c, t, g, unknown or other

<220>
<221> modified_base
<222> (40)..(42)
<223> a, c, t, g, unknown or other

<220>
<221> modified_base
<222> (53)..(56)
<223> a, c, t, g, unknown or other

<220>
<221> modified_base
<222> (62)..(62)
<223> a, c, t, g, unknown or other

<223> a, C, t, g, unknown or other

<220>

<221> modified_base

<222> (97)..(98)

<223> a, C, t, g, unknown or other

<400> 121

gccgccgcgg cggcggsggn gnsgcgcgct dcgcgcgcsn nncrccrggg ggnnnncwgc 60

sncncccccc cccgcgcatg cgcgggkccc ccccccnncg gggggctccg ccccccggcc 120

cccccccgtg ctaaacccac cgcgcatgcg cgaccacgcc cccgccgcc 169

<210> 122

<211> 79

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220>

<221> modified_base
<222> (20). : (20)

<223> a, C, t, g, unknown or other

<220>

<221> modified_base
<222> (22)..(22) .

<223> a, C, t, g, unknown or other

<220>

<221> modified_base
<222> (40)..(42)

<223> a, C, t, g, unknown or other

<220>

<221> modified_base
<222> (53)..(56) .

<223> a, C, t, g, unknown or other

<220>

<221> modified_base
<222> (62)..(62) .

<223> a, C, t, g, unknown or other



<220>
<221> modified_base
<222> (64)..(64)
<223> a, c, t, g, unknown or other

<400> 122
gccgccgcgg cggcggsggn gnsgcgcgct dcgcgcgcsn nncrccrggg ggnnnncwgc       60

sncncccccc cccgcgcat                                                    79

<210> 123
<211> 31
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<220>
<221> modified_base
<222> (18)..(19)
<223> a, c, t, g, unknown or other

<400> 123
gcgcgggkcc cccccccnnc ggggggctcc g                                      31

<210> 124
<211> 59
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 124
ccccccggcc cccccccgtg ctaaacccac cgcgcatgcg cgaccacgcc cccgccgcc        59

<210> 125
<211> 156
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic

<220>

<221> modified_base
<222> (64) . . (64)

<223> a, C, t, g, unknown or other

<400> 122

gccgccgcgg cggcggsggn gnsgcgcgct dcgcgcgcsn nncrccrggg ggnnnncwgc 60

sncncccccc cccgcgcat 79

<210> 123

<211> 31

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220>

<221> modified_base
<222> (18) . . (19)

<223> a, C, t, g, unknown or other

<400> 123

gcgcgggkcc cccccccnnc ggggggctcc g 31

<210> 124
<211> 59

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 124

ccccccggcc cccccccgtg ctaaacccac cgcgcatgcg cgaccacgcc cccgccgcc 59

<210> 125

<211> 156

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic



      polynucleotide

<400> 125
gcggcggggg ggcggccgcg ttcgcgcgcc gcccaccagg gggtgctgcg cgcccccccc       60

cgcgcatgcg cggggccccc ccccgggggg gctccgcccc cccggccccc ccccgtgcta      120

aacccaccgc gcatgcgcga ccacgccccc gccgcc                                156

<210> 126
<211> 7
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 126
gcggcgg                                                                  7

<210> 127
<211> 7
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 127
gggggcg                                                                  7

<210> 128
<211> 6
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 128
gccgcg                                                                   6

<210> 129

polynucleotide

<400> 125

gcggcggggg ggcggccgcg ttcgcgcgcc gcccaccagg gggtgctgcg cgcccccccc 60

cgcgcatgcg cggggccccc ccccgggggg gctccgcccc cccggccccc ccccgtgcta 120

aacccaccgc gcatgcgcga ccacgccccc gccgcc 156

<210> 126

<211> 7

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 126

gcggcgg 7

<210> 127

<211> 7

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 127

gggggcg 7

<210> 128

<211> 6

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 128

gccgcg 6

<210> 129



<211> 25
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 129
ttcgcgcgcc gcccaccagg gggtg                                             25

<210> 130
<211> 5
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 130
ctgcg                                                                    5

<210> 131
<211> 17
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 131
cgcccccccc cgcgcat                                                      17

<210> 132
<211> 17
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 132
gcgcggggcc ccccccc                                                      17

<211> 25

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 129

ttcgcgcgcc gcccaccagg gggtg 25

<210> 130

<211> 5

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic

oligonucleotide

<400> 130
ctgcg 5

<210> 131

<211> 17

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 131

cgcccccccc cgcgcat 17

<210> 132

<211> 17

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 132

gcgcggggcc CCCCCCC 17



<210> 133
<211> 72
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 133
gggggggctc cgcccccccg gccccccccc gtgctaaacc caccgcgcat gcgcgaccac       60

gcccccgccg cc                                                           72

<210> 134
<211> 115
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polynucleotide

<400> 134
cggcggcggc ggcgcgcgcg ctgcgcgcgc gcgccggggg ggcgccagcg cccccccccc       60

cgcgcatgca cgggtccccc cccccacggg gggctccgcc ccccggcccc ccccc           115

<210> 135
<211> 14
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 135
cggcggcggc ggcg                                                         14

<210> 136
<211> 17
<212> DNA
<213> Artificial Sequence

<220>

<210> 133

<211> 72

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 133

gggggggctc cgcccccccg gccccccccc gtgctaaacc caccgcgcat gcgcgaccac 60

gcccccgccg CC 72

<210> 134
<211> 115

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
polynucleotide

<400> 134

cggcggcggc ggcgcgcgcg ctgcgcgcgc gcgccggggg ggcgccagcg CCCCCCCCCC 60

cgcgcatgca cgggtccccc cccccaccggg gggctccgcc ccccggcccc CCCCC 115

<210> 135

<211> 14

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 135

cggcggcggc ggcg 14

<210> 136

<211> 17

<212> DNA
<213> Artificial Sequence

<220>



<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 136
cgcgcgctgc gcgcgcg                                                      17

<210> 137
<211> 19
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 137
cgccgggggg gcgccagcg                                                    19

<210> 138
<211> 17
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 138
cccccccccc cgcgcat                                                      17

<210> 139
<211> 31
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 139
gcacgggtcc ccccccccac ggggggctcc g                                      31

<210> 140
<211> 17
<212> DNA
<213> Artificial Sequence

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 136

cgcgcgctgc gcgcgcg 17

<210> 137
<211> 19

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 137

cgccgggggg gcgccagcg 19

<210> 138

<211> 17

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 138

CCCCCCCCCCC cgcgcat 17

<210> 139

<211> 31

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 139

gcacgggtcc ccccccccac ggggggctcc g 31

<210> 140
<211> 17

<212> DNA
<213> Artificial Sequence



<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 140
ccccccggcc ccccccc                                                      17

<210> 141
<211> 121
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polynucleotide

<400> 141
ccgtcggcgg gggggccgcg cgctgcgcgc gcggcccccg ggggaggcac agcctccccc       60

ccccgcgcgc atgcgcgcgg gtcccccccc ctccgggggg ctccgccccc cggccccccc      120

c                                                                      121

<210> 142
<211> 37
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 142
ccgtcggcgg gggggccgcg cgctgcgcgc gcggccc                                37

<210> 143
<211> 84
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 143
ccgggggagg cacagcctcc cccccccgcg cgcatgcgcg cgggtccccc cccctccggg       60

<220>

<223> Description of Artificial Sequence: Synthetic

oligonucleotide

<400> 140

ccccccggcc CCCCCCC 17

<210> 141

<211> 121

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
polynucleotide

<400> 141

ccgtcggcgg gggggccgcg cgctgcgcgc gcggcccccg ggggaggcac agcctccccc 60

ccccgcgcgc atgcgcgcgg gtcccccccc ctccgggggg ctccgccccc cggccccccc 120

C 121

<210> 142

<211> 37

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic

oligonucleotide

<400> 142

ccgtcggcgg gggggccgcg cgctgcgcgc gcggccc 37

<210> 143

<211> 84
<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 143

ccgggggagg cacagcctcc cccccccgcg cgcatgcgcg cgggtccccc cccctccggg 60



gggctccgcc ccccggcccc cccc                                              84

<210> 144
<211> 104
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polynucleotide

<400> 144
cggcggcggc gcgcgcgcta cgcgcgcgcg ccggggggct gccgcccccc ccccgcgcat       60

gcgcggggcc cccccccgcg gggggctccg ccccccggcc cccc                       104

<210> 145
<211> 11
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 145
cggcggcggc g                                                            11

<210> 146
<211> 17
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 146
cgcgcgctac gcgcgcg                                                      17

<210> 147
<211> 10
<212> DNA
<213> Artificial Sequence

gggctccgcc ccccggcccc CCCC 84

<210> 144

<211> 104
<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
polynucleotide

<400> 144
cggcggcggc gcgcgcgcta cgcgcgcgcg ccggggggct gccgcccccc ccccgcgcat 60

gcgcggggcc cccccccgcg gggggctccg ccccccggcc CCCC 104

<210> 145

<211> 11

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 145

cggcggcggc g 11

<210> 146

<211> 17

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic

oligonucleotide

<400> 146

cgcgcgctac gcgcgcg 17

<210> 147

<211> 10
<212> DNA
<213> Artificial Sequence



<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 147
cgccgggggg                                                              10

<210> 148
<211> 7
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 148
ctgccgc                                                                  7

<210> 149
<211> 15
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 149
cccccccccg cgcat                                                        15

<210> 150
<211> 17
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 150
gcgcggggcc ccccccc                                                      17

<210> 151
<211> 13
<212> DNA

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 147

cgccgggggg 10

<210> 148

<211> 7

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 148

ctgccgc 7

<210> 149
<211> 15

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 149

cccccccccg cgcat 15

<210> 150
<211> 17

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 150

gcgcggggcc CCCCCCC 17

<210> 151
<211> 13

<212> DNA



<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 151
gcggggggct ccg                                                          13

<210> 152
<211> 14
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 152
ccccccggcc cccc                                                         14

<210> 153
<211> 122
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polynucleotide

<400> 153
gccgccgcgg cggcgggggg cggcgcgctg cgcgcgccgc ccagtagggg gagccatgcg       60

cccccccccg cgcatgcgcg gggccccccc ccgcgggggg ctccgccccc cggccccccc      120

cg                                                                     122

<210> 154
<211> 19
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 154

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 151

gcggggggct ccg 13

<210> 152

<211> 14

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 152

ccccccggcc CCCC 14

<210> 153

<211> 122

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
polynucleotide

<400> 153

gccgccgcgg cggcgggggg cggcgcgctg cgcgcgccgc ccagtagggg gagccatgcg 60

cccccccccg cgcatgcgcg gggccccccc ccgcgggggg ctccgccccc cggccccccc 120

cg 122

<210> 154

<211> 19

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 154



gccgccgcgg cggcggggg                                                    19

<210> 155
<211> 41
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 155
gcggcgcgct gcgcgcgccg cccagtaggg ggagccatgc g                           41

<210> 156
<211> 15
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 156
cccccccccg cgcat                                                        15

<210> 157
<211> 17
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 157
gcgcggggcc ccccccc                                                      17

<210> 158
<211> 13
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

gccgccgcgg cggcggggg 19

<210> 155

<211> 41

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 155

gcggcgcgct gcgcgcgccg cccagtaggg ggagccatgc g 41

<210> 156

<211> 15

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 156

cccccccccg cgcat 15

<210> 157

<211> 17

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 157

gcgcggggcc CCCCCCC 17

<210> 158
<211> 13

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic

oligonucleotide



<400> 158
gcggggggct ccg                                                          13

<210> 159
<211> 17
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 159
ccccccggcc ccccccg                                                      17

<210> 160
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 160
cgcgctgcgc gcgccgccca gtagggggag ccatgc                                 36

<210> 161
<211> 78
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 161
ccgccatctt aagtagttga ggcggacggt ggcgtgagtt caaaggtcac catcagccac       60

acctactcaa aatggtgg                                                     78

<210> 162
<211> 172
<212> DNA
<213> Artificial Sequence

<400> 158

gcggggggct ccg 13

<210> 159

<211> 17

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 159

ccccccggcc ccccccg 17

<210> 160
<211> 36

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 160

cgcgctgcgc gcgccgccca gtagggggag ccatgc 36

<210> 161

<211> 78

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 161

ccgccatctt aagtagttga ggcggacggt ggcgtgagtt caaaggtcac catcagccac 60

acctactcaa aatggtgg 78

<210> 162

<211> 172
<212> DNA
<213> Artificial Sequence



<220>
<223> Description of Artificial Sequence: Synthetic
      polynucleotide

<400> 162
cttaagtagt tgaggcggac ggtggcgtga gttcaaaggt caccatcagc cacacctact       60

caaaatggtg gacaatttct tccgggtcaa aggttacagc cgccatgtta aaacacgtga      120

cgtatgacgt cacggccgcc attttgtgac acaagatggc cgacttcctt cc              172

<210> 163
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 163
cgcgctgcgc gcgccgccca gtagggggag ccatgc                                 36

<210> 164
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 164
gcgctdcgcg cgcgcgccgg ggggctgcgc cccccc                                 36

<210> 165
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 165
gcgcttcgcg cgccgcccac tagggggcgt tgcgcg                                 36

<220>

<223> Description of Artificial Sequence: Synthetic
polynucleotide

<400> 162

cttaagtagt tgaggcggac ggtggcgtga gttcaaaggt caccatcago cacacctact 60

caaaatggtg gacaatttct tccgggtcaa aggttacago cgccatgtta aaacacgtga 120

cgtatgacgt cacggccgcc attttgtgac acaagatggo cgacttcctt CC 172

<210> 163

<211> 36

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 163

cgcgctgcgc gcgccgccca gtagggggag ccatgo 36

<210> 164
<211> 36

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 164

gcgctdcgcg cgcgcgccgg ggggctgcgc CCCCCC 36

<210> 165

<211> 36

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 165

gcgcttcgcg cgccgcccac tagggggcgt tgcgcg 36



<210> 166
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 166
gcgctgcgcg cgccgcccag tagggggcgc aatgcg                                 36

<210> 167
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 167
gcgctgcgcg cgcggccccc gggggaggca ttgcct                                 36

<210> 168
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 168
gcgctgcgcg cgcgcgccgg gggggcgcca gcgccc                                 36

<210> 169
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<210> 166
<211> 36

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 166

gcgctgcgcg cgccgcccag tagggggcgc aatgcg 36

<210> 167

<211> 36

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 167

gcgctgcgcg cgcggccccc gggggaggca ttgcct 36

<210> 168
<211> 36

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 168

gcgctgcgcg cgcgcgccgg gggggcgcca gcgccc 36

<210> 169

<211> 36
<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide



<400> 169
gcgcttcgcg cgcgcgccgg ggggctccgc cccccc                                 36

<210> 170
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 170
gcgcttcgcg cgcgcgccgg ggggctgcgc cccccc                                 36

<210> 171
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 171
gcgctacgcg cgcgcgccgg ggggctgcgc cccccc                                 36

<210> 172
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 172
gcgctacgcg cgcgcgccgg ggggctctgc cccccc                                 36

<210> 173

<400> 173
000

<210> 174

<400> 169

gcgcttcgcg cgcgcgccgg ggggctccgc CCCCCC 36

<210> 170
<211> 36
<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 170

gcgcttcgcg cgcgcgccgg ggggctgcgc CCCCCC 36

<210> 171

<211> 36

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 171

gcgctacgcg cgcgcgccgg ggggctgcgc CCCCCC 36

<210> 172

<211> 36

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 172

gcgctacgcg cgcgcgccgg ggggctctgc CCCCCC 36

<210> 173

<400> 173

000

<210> 174



<400> 174
000

<210> 175

<400> 175
000

<210> 176

<400> 176
000

<210> 177

<400> 177
000

<210> 178

<400> 178
000

<210> 179

<400> 179
000

<210> 180

<400> 180
000

<210> 181

<400> 181
000

<210> 182

<400> 182

<400> 174

000

<210> 175

<400> 175

000

<210> 176

<400> 176

000

<210> 177

<400> 177

000

<210> 178

<400> 178

000

<210> 179

<400> 179

000

<210> 180

<400> 180

000

<210> 181

<400> 181

000

<210> 182

<400> 182



000

<210> 183

<400> 183
000

<210> 184

<400> 184
000

<210> 185
<211> 743
<212> PRT
<213> Alphatorquevirus sp.

<400> 185
Met Ala Trp Gly Trp Trp Lys Arg Arg Arg Arg Trp Trp Phe Arg Lys 
1               5                   10                  15      

Arg Trp Thr Arg Gly Arg Leu Arg Arg Arg Trp Pro Arg Ser Ala Arg 
            20                  25                  30          

Arg Arg Pro Arg Arg Arg Arg Val Arg Arg Arg Arg Arg Trp Arg Arg 
        35                  40                  45              

Gly Arg Arg Lys Thr Arg Thr Tyr Arg Arg Arg Arg Arg Phe Arg Arg 
    50                  55                  60                  

Arg Gly Arg Lys Ala Lys Leu Ile Ile Lys Leu Trp Gln Pro Ala Val 
65                  70                  75                  80  

Ile Lys Arg Cys Arg Ile Lys Gly Tyr Ile Pro Leu Ile Ile Ser Gly 
                85                  90                  95      

Asn Gly Thr Phe Ala Thr Asn Phe Thr Ser His Ile Asn Asp Arg Ile 
            100                 105                 110         

Met Lys Gly Pro Phe Gly Gly Gly His Ser Thr Met Arg Phe Ser Leu 

000

<210> 183

< :400> 183

000

<210> 184

< :400> 184

000

<210> 185

<211> 743

<212> PRT

<213> Alphatorquevirus sp.

<400> 185

Met Ala Trp Gly Trp Trp Lys Arg Arg Arg Arg Trp Trp Phe Arg Lys
1 5 10 15

Arg Trp Thr Arg Gly Arg Leu Arg Arg Arg Trp Pro Arg Ser Ala Arg
20 25 30

Arg Arg Pro Arg Arg Arg Arg Val Arg Arg Arg Arg Arg Trp Arg Arg
35 40 45

Gly Arg Arg Lys Thr Arg Thr Tyr Arg Arg Arg Arg Arg Phe Arg Arg
50 55 60

Arg Gly Arg Lys Ala Lys Leu Ile Ile Lys Leu Trp Gln Pro Ala Val
65 70 75 80

Ile Lys Arg Cys Arg Ile Lys Gly Tyr Ile Pro Leu Ile Ile Ser Gly
85 90 95

Asn Gly Thr Phe Ala Thr Asn Phe Thr Ser His Ile Asn Asp Arg Ile
100 105 110

Met Lys Gly Pro Phe Gly Gly Gly His Ser Thr Met Arg Phe Ser Leu



        115                 120                 125             

Tyr Ile Leu Phe Glu Glu His Leu Arg His Met Asn Phe Trp Thr Arg 
    130                 135                 140                 

Ser Asn Asp Asn Leu Glu Leu Thr Arg Tyr Leu Gly Ala Ser Val Lys 
145                 150                 155                 160 

Ile Tyr Arg His Pro Asp Gln Asp Phe Ile Val Ile Tyr Asn Arg Arg 
                165                 170                 175     

Thr Pro Leu Gly Gly Asn Ile Tyr Thr Ala Pro Ser Leu His Pro Gly 
            180                 185                 190         

Asn Ala Ile Leu Ala Lys His Lys Ile Leu Val Pro Ser Leu Gln Thr 
        195                 200                 205             

Arg Pro Lys Gly Arg Lys Ala Ile Arg Leu Arg Ile Ala Pro Pro Thr 
    210                 215                 220                 

Leu Phe Thr Asp Lys Trp Tyr Phe Gln Lys Asp Ile Ala Asp Leu Thr 
225                 230                 235                 240 

Leu Phe Asn Ile Met Ala Val Glu Ala Asp Leu Arg Phe Pro Phe Cys 
                245                 250                 255     

Ser Pro Gln Thr Asp Asn Thr Cys Ile Ser Phe Gln Val Leu Ser Ser 
            260                 265                 270         

Val Tyr Asn Asn Tyr Leu Ser Ile Asn Thr Phe Asn Asn Asp Asn Ser 
        275                 280                 285             

Asp Ser Lys Leu Lys Glu Phe Leu Asn Lys Ala Phe Pro Thr Thr Gly 
    290                 295                 300                 

Thr Lys Gly Thr Ser Leu Asn Ala Leu Asn Thr Phe Arg Thr Glu Gly 
305                 310                 315                 320 

115 120 125

Tyr Ile Leu Phe Glu Glu His Leu Arg His Met Asn Phe Trp Thr Arg
130 135 140

Ser Asn Asp Asn Leu Glu Leu Thr Arg Tyr Leu Gly Ala Ser Val Lys
145 150 155 160

Ile Tyr Arg His Pro Asp Gln Asp Phe Ile Val Ile Tyr Asn Arg Arg
165 170 175

Thr Pro Leu Gly Gly Asn Ile Tyr Thr Ala Pro Ser Leu His Pro Gly
180 185 190

Asn Ala Ile Leu Ala Lys His Lys Ile Leu Val Pro Ser Leu Gln Thr
195 200 205

Arg Pro Lys Gly Arg Lys Ala Ile Arg Leu Arg Ile Ala Pro Pro Thr
210 215 220

Leu Phe Thr Asp Lys Trp Tyr Phe Gln Lys Asp Ile Ala Asp Leu Thr
225 230 235 240

Leu Phe Asn Ile Met Ala Val Glu Ala Asp Leu Arg Phe Pro Phe Cys
245 250 255

Ser Pro Gln Thr Asp Asn Thr Cys Ile Ser Phe Gln Val Leu Ser Ser
260 265 270

Val Tyr Asn Asn Tyr Leu Ser Ile Asn Thr Phe Asn Asn Asp Asn Ser
275 280 285

Asp Ser Lys Leu Lys Glu Phe Leu Asn Lys Ala Phe Pro Thr Thr Gly
290 295 300

Thr Lys Gly Thr Ser Leu Asn Ala Leu Asn Thr Phe Arg Thr Glu Gly
305 310 315 320



Cys Ile Ser His Pro Gln Leu Lys Lys Pro Asn Pro Gln Ile Asn Lys 
                325                 330                 335     

Pro Leu Glu Ser Gln Tyr Phe Ala Pro Leu Asp Ala Leu Trp Gly Asp 
            340                 345                 350         

Pro Ile Tyr Tyr Asn Asp Leu Asn Glu Asn Lys Ser Leu Asn Asp Ile 
        355                 360                 365             

Ile Glu Lys Ile Leu Ile Lys Asn Met Ile Thr Tyr His Ala Lys Leu 
    370                 375                 380                 

Arg Glu Phe Pro Asn Ser Tyr Gln Gly Asn Lys Ala Phe Cys His Leu 
385                 390                 395                 400 

Thr Gly Ile Tyr Ser Pro Pro Tyr Leu Asn Gln Gly Arg Ile Ser Pro 
                405                 410                 415     

Glu Ile Phe Gly Leu Tyr Thr Glu Ile Ile Tyr Asn Pro Tyr Thr Asp 
            420                 425                 430         

Lys Gly Thr Gly Asn Lys Val Trp Met Asp Pro Leu Thr Lys Glu Asn 
        435                 440                 445             

Asn Ile Tyr Lys Glu Gly Gln Ser Lys Cys Leu Leu Thr Asp Met Pro 
    450                 455                 460                 

Leu Trp Thr Leu Leu Phe Gly Tyr Thr Asp Trp Cys Lys Lys Asp Thr 
465                 470                 475                 480 

Asn Asn Trp Asp Leu Pro Leu Asn Tyr Arg Leu Val Leu Ile Cys Pro 
                485                 490                 495     

Tyr Thr Phe Pro Lys Leu Tyr Asn Glu Lys Val Lys Asp Tyr Gly Tyr 
            500                 505                 510         

Ile Pro Tyr Ser Tyr Lys Phe Gly Ala Gly Gln Met Pro Asp Gly Ser 

Cys Ile Ser His Pro Gln Leu Lys Lys Pro Asn Pro Gln Ile Asn Lys
325 330 335

Pro Leu Glu Ser Gln Tyr Phe Ala Pro Leu Asp Ala Leu Trp Gly Asp
340 345 350

Pro Ile Tyr Tyr Asn Asp Leu Asn Glu Asn Lys Ser Leu Asn Asp Ile
355 360 365

Ile Glu Lys Ile Leu Ile Lys Asn Met Ile Thr Tyr His Ala Lys Leu
370 375 380

Arg Glu Phe Pro Asn Ser Tyr Gln Gly Asn Lys Ala Phe Cys His Leu
385 390 395 400

Thr Gly Ile Tyr Ser Pro Pro Tyr Leu Asn Gln Gly Arg Ile Ser Pro
405 410 415

Glu Ile Phe Gly Leu Tyr Thr Glu Ile Ile Tyr Asn Pro Tyr Thr Asp

420 425 430

Lys Gly Thr Gly Asn Lys Val Trp Met Asp Pro Leu Thr Lys Glu Asn
435 440 445

Asn Ile Tyr Lys Glu Gly Gln Ser Lys Cys Leu Leu Thr Asp Met Pro

450 455 460

Leu Trp Thr Leu Leu Phe Gly Tyr Thr Asp Trp Cys Lys Lys Asp Thr
465 470 475 480

Asn Asn Trp Asp Leu Pro Leu Asn Tyr Arg Leu Val Leu Ile Cys Pro
485 490 495

Tyr Thr Phe Pro Lys Leu Tyr Asn Glu Lys Val Lys Asp Tyr Gly Tyr
500 505 510

Ile Pro Tyr Ser Tyr Lys Phe Gly Ala Gly Gln Met Pro Asp Gly Ser



        515                 520                 525             

Asn Tyr Ile Pro Phe Gln Phe Arg Ala Lys Trp Tyr Pro Thr Val Leu 
    530                 535                 540                 

His Gln Gln Gln Val Met Glu Asp Ile Ser Arg Ser Gly Pro Phe Ala 
545                 550                 555                 560 

Pro Lys Val Glu Lys Pro Ser Thr Gln Leu Val Met Lys Tyr Cys Phe 
                565                 570                 575     

Asn Phe Asn Trp Gly Gly Asn Pro Ile Ile Glu Gln Ile Val Lys Asp 
            580                 585                 590         

Pro Ser Phe Gln Pro Thr Tyr Glu Ile Pro Gly Thr Gly Asn Ile Pro 
        595                 600                 605             

Arg Arg Ile Gln Val Ile Asp Pro Arg Val Leu Gly Pro His Tyr Ser 
    610                 615                 620                 

Phe Arg Ser Trp Asp Met Arg Arg His Thr Phe Ser Arg Ala Ser Ile 
625                 630                 635                 640 

Lys Arg Val Ser Glu Gln Gln Glu Thr Ser Asp Leu Val Phe Ser Gly 
                645                 650                 655     

Pro Lys Lys Pro Arg Val Asp Ile Pro Lys Gln Glu Thr Gln Glu Glu 
            660                 665                 670         

Ser Ser His Ser Leu Gln Arg Glu Ser Arg Pro Trp Glu Thr Glu Glu 
        675                 680                 685             

Glu Ser Glu Thr Glu Ala Leu Ser Gln Glu Ser Gln Glu Val Pro Phe 
    690                 695                 700                 

Gln Gln Gln Leu Gln Gln Gln Tyr Gln Glu Gln Leu Lys Leu Arg Gln 
705                 710                 715                 720 

515 520 525

Asn Tyr Ile Pro Phe Gln Phe Arg Ala Lys Trp Tyr Pro Thr Val Leu
530 535 540

His Gln Gln Gln Val Met Glu Asp Ile Ser Arg Ser Gly Pro Phe Ala
545 550 555 560

Pro Lys Val Glu Lys Pro Ser Thr Gln Leu Val Met Lys Tyr Cys Phe
565 570 575

Asn Phe Asn Trp Gly Gly Asn Pro Ile Ile Glu Gln Ile Val Lys Asp
580 585 590

Pro Ser Phe Gln Pro Thr Tyr Glu Ile Pro Gly Thr Gly Asn Ile Pro
595 600 605

Arg Arg Ile Gln Val Ile Asp Pro Arg Val Leu Gly Pro His Tyr Ser
610 615 620

Phe Arg Ser Trp Asp Met Arg Arg His Thr Phe Ser Arg Ala Ser Ile
625 630 635 640

Lys Arg Val Ser Glu Gln Gln Glu Thr Ser Asp Leu Val Phe Ser Gly
645 650 655

Pro Lys Lys Pro Arg Val Asp Ile Pro Lys Gln Glu Thr Gln Glu Glu
660 665 670

Ser Ser His Ser Leu Gln Arg Glu Ser Arg Pro Trp Glu Thr Glu Glu
675 680 685

Glu Ser Glu Thr Glu Ala Leu Ser Gln Glu Ser Gln Glu Val Pro Phe
690 695 700

Gln Gln Gln Leu Gln Gln Gln Tyr Gln Glu Gln Leu Lys Leu Arg Gln
705 710 715 720



Gly Ile Lys Val Leu Phe Glu Gln Leu Ile Arg Thr Gln Gln Gly Val 
                725                 730                 735     

His Val Asn Pro Cys Leu Arg 
            740             

<210> 186
<211> 68
<212> PRT
<213> Alphatorquevirus sp.

<400> 186
Met Ala Trp Gly Trp Trp Lys Arg Arg Arg Arg Trp Trp Phe Arg Lys 
1               5                   10                  15      

Arg Trp Thr Arg Gly Arg Leu Arg Arg Arg Trp Pro Arg Ser Ala Arg 
            20                  25                  30          

Arg Arg Pro Arg Arg Arg Arg Val Arg Arg Arg Arg Arg Trp Arg Arg 
        35                  40                  45              

Gly Arg Arg Lys Thr Arg Thr Tyr Arg Arg Arg Arg Arg Phe Arg Arg 
    50                  55                  60                  

Arg Gly Arg Lys 
65              

<210> 187
<211> 212
<212> PRT
<213> Alphatorquevirus sp.

<400> 187
Ala Lys Leu Ile Ile Lys Leu Trp Gln Pro Ala Val Ile Lys Arg Cys 
1               5                   10                  15      

Arg Ile Lys Gly Tyr Ile Pro Leu Ile Ile Ser Gly Asn Gly Thr Phe 
            20                  25                  30          

Ala Thr Asn Phe Thr Ser His Ile Asn Asp Arg Ile Met Lys Gly Pro 

Gly Ile Lys Val Leu Phe Glu Gln Leu Ile Arg Thr Gln Gln Gly Val
725 730 735

His Val Asn Pro Cys Leu Arg
740

<210> 186

<211> 68

<212> PRT

<213> Alphatorquevirus sp.

<400> 186

Met Ala Trp Gly Trp Trp Lys Arg Arg Arg Arg Trp Trp Phe Arg Lys
1 5 10 15

Arg Trp Thr Arg Gly Arg Leu Arg Arg Arg Trp Pro Arg Ser Ala Arg
20 25 30

Arg Arg Pro Arg Arg Arg Arg Val Arg Arg Arg Arg Arg Trp Arg Arg
35 40 45

Gly Arg Arg Lys Thr Arg Thr Tyr Arg Arg Arg Arg Arg Phe Arg Arg
50 55 60

Arg Gly Arg Lys
65

<210> 187

<211> 212

<212> PRT

<213> Alphatorquevirus sp.

<400> 187

Ala Lys Leu Ile Ile Lys Leu Trp Gln Pro Ala Val Ile Lys Arg Cys
1 5 10 15

Arg Ile Lys Gly Tyr Ile Pro Leu Ile Ile Ser Gly Asn Gly Thr Phe
20 25 30

Ala Thr Asn Phe Thr Ser His Ile Asn Asp Arg Ile Met Lys Gly Pro



        35                  40                  45              

Phe Gly Gly Gly His Ser Thr Met Arg Phe Ser Leu Tyr Ile Leu Phe 
    50                  55                  60                  

Glu Glu His Leu Arg His Met Asn Phe Trp Thr Arg Ser Asn Asp Asn 
65                  70                  75                  80  

Leu Glu Leu Thr Arg Tyr Leu Gly Ala Ser Val Lys Ile Tyr Arg His 
                85                  90                  95      

Pro Asp Gln Asp Phe Ile Val Ile Tyr Asn Arg Arg Thr Pro Leu Gly 
            100                 105                 110         

Gly Asn Ile Tyr Thr Ala Pro Ser Leu His Pro Gly Asn Ala Ile Leu 
        115                 120                 125             

Ala Lys His Lys Ile Leu Val Pro Ser Leu Gln Thr Arg Pro Lys Gly 
    130                 135                 140                 

Arg Lys Ala Ile Arg Leu Arg Ile Ala Pro Pro Thr Leu Phe Thr Asp 
145                 150                 155                 160 

Lys Trp Tyr Phe Gln Lys Asp Ile Ala Asp Leu Thr Leu Phe Asn Ile 
                165                 170                 175     

Met Ala Val Glu Ala Asp Leu Arg Phe Pro Phe Cys Ser Pro Gln Thr 
            180                 185                 190         

Asp Asn Thr Cys Ile Ser Phe Gln Val Leu Ser Ser Val Tyr Asn Asn 
        195                 200                 205             

Tyr Leu Ser Ile 
    210         

<210> 188
<211> 133
<212> PRT

35 40 45

Phe Gly Gly Gly His Ser Thr Met Arg Phe Ser Leu Tyr Ile Leu Phe
50 55 60

Glu Glu His Leu Arg His Met Asn Phe Trp Thr Arg Ser Asn Asp Asn
65 70 75 80

Leu Glu Leu Thr Arg Tyr Leu Gly Ala Ser Val Lys Ile Tyr Arg His
85 90 95

Pro Asp Gln Asp Phe Ile Val Ile Tyr Asn Arg Arg Thr Pro Leu Gly
100 105 110

Gly Asn Ile Tyr Thr Ala Pro Ser Leu His Pro Gly Asn Ala Ile Leu
115 120 125

Ala Lys His Lys Ile Leu Val Pro Ser Leu Gln Thr Arg Pro Lys Gly
130 135 140

Arg Lys Ala Ile Arg Leu Arg Ile Ala Pro Pro Thr Leu Phe Thr Asp
145 150 155 160

Lys Trp Tyr Phe Gln Lys Asp Ile Ala Asp Leu Thr Leu Phe Asn Ile
165 170 175

Met Ala Val Glu Ala Asp Leu Arg Phe Pro Phe Cys Ser Pro Gln Thr
180 185 190

Asp Asn Thr Cys Ile Ser Phe Gln Val Leu Ser Ser Val Tyr Asn Asn
195 200 205

Tyr Leu Ser Ile
210

<210> 188

<211> 133

<212> PRT



<213> Alphatorquevirus sp.

<400> 188
Asn Thr Phe Asn Asn Asp Asn Ser Asp Ser Lys Leu Lys Glu Phe Leu 
1               5                   10                  15      

Asn Lys Ala Phe Pro Thr Thr Gly Thr Lys Gly Thr Ser Leu Asn Ala 
            20                  25                  30          

Leu Asn Thr Phe Arg Thr Glu Gly Cys Ile Ser His Pro Gln Leu Lys 
        35                  40                  45              

Lys Pro Asn Pro Gln Ile Asn Lys Pro Leu Glu Ser Gln Tyr Phe Ala 
    50                  55                  60                  

Pro Leu Asp Ala Leu Trp Gly Asp Pro Ile Tyr Tyr Asn Asp Leu Asn 
65                  70                  75                  80  

Glu Asn Lys Ser Leu Asn Asp Ile Ile Glu Lys Ile Leu Ile Lys Asn 
                85                  90                  95      

Met Ile Thr Tyr His Ala Lys Leu Arg Glu Phe Pro Asn Ser Tyr Gln 
            100                 105                 110         

Gly Asn Lys Ala Phe Cys His Leu Thr Gly Ile Tyr Ser Pro Pro Tyr 
        115                 120                 125             

Leu Asn Gln Gly Arg 
    130             

<210> 189
<211> 166
<212> PRT
<213> Alphatorquevirus sp.

<400> 189
Ile Ser Pro Glu Ile Phe Gly Leu Tyr Thr Glu Ile Ile Tyr Asn Pro 
1               5                   10                  15      

Tyr Thr Asp Lys Gly Thr Gly Asn Lys Val Trp Met Asp Pro Leu Thr 

<213> Alphatorquevirus sp.

400> 188
Asn Thr Phe Asn Asn Asp Asn Ser Asp Ser Lys Leu Lys Glu Phe Leu
1 5 10 15

Asn Lys Ala Phe Pro Thr Thr Gly Thr Lys Gly Thr Ser Leu Asn Ala
20 25 30

Leu Asn Thr Phe Arg Thr Glu Gly Cys Ile Ser His Pro Gln Leu Lys
35 40 45

Lys Pro Asn Pro Gln Ile Asn Lys Pro Leu Glu Ser Gln Tyr Phe Ala
50 55 60

Pro Leu Asp Ala Leu Trp Gly Asp Pro Ile Tyr Tyr Asn Asp Leu Asn
65 70 75 80

Glu Asn Lys Ser Leu Asn Asp Ile Ile Glu Lys Ile Leu Ile Lys Asn
85 90 95

Met Ile Thr Tyr His Ala Lys Leu Arg Glu Phe Pro Asn Ser Tyr Gln
100 105 110

Gly Asn Lys Ala Phe Cys His Leu Thr Gly Ile Tyr Ser Pro Pro Tyr
115 120 125

Leu Asn Gln Gly Arg
130

<210> 189

<211> 166

<212> PRT

<213> Alphatorquevirus sp.

<400> 189

Ile Ser Pro Glu Ile Phe Gly Leu Tyr Thr Glu Ile Ile Tyr Asn Pro
1 5 10 15

Tyr Thr Asp Lys Gly Thr Gly Asn Lys Val Trp Met Asp Pro Leu Thr



            20                  25                  30          

Lys Glu Asn Asn Ile Tyr Lys Glu Gly Gln Ser Lys Cys Leu Leu Thr 
        35                  40                  45              

Asp Met Pro Leu Trp Thr Leu Leu Phe Gly Tyr Thr Asp Trp Cys Lys 
    50                  55                  60                  

Lys Asp Thr Asn Asn Trp Asp Leu Pro Leu Asn Tyr Arg Leu Val Leu 
65                  70                  75                  80  

Ile Cys Pro Tyr Thr Phe Pro Lys Leu Tyr Asn Glu Lys Val Lys Asp 
                85                  90                  95      

Tyr Gly Tyr Ile Pro Tyr Ser Tyr Lys Phe Gly Ala Gly Gln Met Pro 
            100                 105                 110         

Asp Gly Ser Asn Tyr Ile Pro Phe Gln Phe Arg Ala Lys Trp Tyr Pro 
        115                 120                 125             

Thr Val Leu His Gln Gln Gln Val Met Glu Asp Ile Ser Arg Ser Gly 
    130                 135                 140                 

Pro Phe Ala Pro Lys Val Glu Lys Pro Ser Thr Gln Leu Val Met Lys 
145                 150                 155                 160 

Tyr Cys Phe Asn Phe Asn 
                165     

<210> 190
<211> 164
<212> PRT
<213> Alphatorquevirus sp.

<400> 190
Trp Gly Gly Asn Pro Ile Ile Glu Gln Ile Val Lys Asp Pro Ser Phe 
1               5                   10                  15      

Gln Pro Thr Tyr Glu Ile Pro Gly Thr Gly Asn Ile Pro Arg Arg Ile 

20 25 30

Lys Glu Asn Asn Ile Tyr Lys Glu Gly Gln Ser Lys Cys Leu Leu Thr
35 40 45

Asp Met Pro Leu Trp Thr Leu Leu Phe Gly Tyr Thr Asp Trp Cys Lys
50 55 60

Lys Asp Thr Asn Asn Trp Asp Leu Pro Leu Asn Tyr Arg Leu Val Leu
65 70 75 80

Ile Cys Pro Tyr Thr Phe Pro Lys Leu Tyr Asn Glu Lys Val Lys Asp
85 90 95

Tyr Gly Tyr Ile Pro Tyr Ser Tyr Lys Phe Gly Ala Gly Gln Met Pro
100 105 110

Asp Gly Ser Asn Tyr Ile Pro Phe Gln Phe Arg Ala Lys Trp Tyr Pro
115 120 125

Thr Val Leu His Gln Gln Gln Val Met Glu Asp Ile Ser Arg Ser Gly
130 135 140

Pro Phe Ala Pro Lys Val Glu Lys Pro Ser Thr Gln Leu Val Met Lys
145 150 155 160

Tyr Cys Phe Asn Phe Asn
165

<210> 190

<211> 164

<212> PRT

<213> Alphatorquevirus sp.

<400> 190

Trp Gly Gly Asn Pro Ile Ile Glu Gln Ile Val Lys Asp Pro Ser Phe
1 5 10 15

Gln Pro Thr Tyr Glu Ile Pro Gly Thr Gly Asn Ile Pro Arg Arg Ile



            20                  25                  30          

Gln Val Ile Asp Pro Arg Val Leu Gly Pro His Tyr Ser Phe Arg Ser 
        35                  40                  45              

Trp Asp Met Arg Arg His Thr Phe Ser Arg Ala Ser Ile Lys Arg Val 
    50                  55                  60                  

Ser Glu Gln Gln Glu Thr Ser Asp Leu Val Phe Ser Gly Pro Lys Lys 
65                  70                  75                  80  

Pro Arg Val Asp Ile Pro Lys Gln Glu Thr Gln Glu Glu Ser Ser His 
                85                  90                  95      

Ser Leu Gln Arg Glu Ser Arg Pro Trp Glu Thr Glu Glu Glu Ser Glu 
            100                 105                 110         

Thr Glu Ala Leu Ser Gln Glu Ser Gln Glu Val Pro Phe Gln Gln Gln 
        115                 120                 125             

Leu Gln Gln Gln Tyr Gln Glu Gln Leu Lys Leu Arg Gln Gly Ile Lys 
    130                 135                 140                 

Val Leu Phe Glu Gln Leu Ile Arg Thr Gln Gln Gly Val His Val Asn 
145                 150                 155                 160 

Pro Cys Leu Arg 
                

<210> 191

<400> 191
000

<210> 192

<400> 192
000

20 25 30

Gln Val Ile Asp Pro Arg Val Leu Gly Pro His Tyr Ser Phe Arg Ser
35 40 45

Trp Asp Met Arg Arg His Thr Phe Ser Arg Ala Ser Ile Lys Arg Val
50 55 60

Ser Glu Gln Gln Glu Thr Ser Asp Leu Val Phe Ser Gly Pro Lys Lys
65 70 75 80

Pro Arg Val Asp Ile Pro Lys Gln Glu Thr Gln Glu Glu Ser Ser His
85 90 95

Ser Leu Gln Arg Glu Ser Arg Pro Trp Glu Thr Glu Glu Glu Ser Glu
100 105 110

Thr Glu Ala Leu Ser Gln Glu Ser Gln Glu Val Pro Phe Gln Gln Gln
115 120 125

Leu Gln Gln Gln Tyr Gln Glu Gln Leu Lys Leu Arg Gln Gly Ile Lys
130 135 140

Val Leu Phe Glu Gln Leu Ile Arg Thr Gln Gln Gly Val His Val Asn
145 150 155 160

Pro Cys Leu Arg

<210> 191

<400> 191

000

<210> 192

<400> 192

000



<210> 193

<400> 193
000

<210> 194

<400> 194
000

<210> 195

<400> 195
000

<210> 196

<400> 196
000

<210> 197

<400> 197
000

<210> 198

<400> 198
000

<210> 199

<400> 199
000

<210> 200

<400> 200
000

<210> 201

<210> 193

<400> 193

000

<210> 194

<400> 194
000

<210> 195

<400> 195

000

<210> 196

<400> 196

000

<210> 197

<400> 197

000

<210> 198

<400> 198

000

<210> 199

<400> 199

000

<210> 200

<400> 200

000

<210> 201



<400> 201
000

<210> 202

<400> 202
000

<210> 203

<400> 203
000

<210> 204

<400> 204
000

<210> 205

<400> 205
000

<210> 206

<400> 206
000

<210> 207

<400> 207
000

<210> 208

<400> 208
000

<210> 209

<400> 209

<400> 201

000

<210> 202

<400> 202

000

<210> 203

<400> 203

000

<210> 204

<400> 204

000

<210> 205

<400> 205

000

<210> 206

<400> 206

000

<210> 207

<400> 207

000

<210> 208

<400> 208

000

<210> 209

<400> 209



000

<210> 210

<400> 210
000

<210> 211

<400> 211
000

<210> 212

<400> 212
000

<210> 213

<400> 213
000

<210> 214

<400> 214
000

<210> 215
<211> 666
<212> PRT
<213> Betatorquevirus sp.

<400> 215
Met Pro Tyr Tyr Tyr Arg Arg Arg Arg Tyr Asn Tyr Arg Arg Pro Arg 
1               5                   10                  15      

Trp Tyr Gly Arg Gly Trp Ile Arg Arg Pro Phe Arg Arg Arg Phe Arg 
            20                  25                  30          

Arg Lys Arg Arg Val Arg Pro Thr Tyr Thr Thr Ile Pro Leu Lys Gln 
        35                  40                  45              

000

<210> 210

<400> 210

000

<210> 211

<400> 211

000

<210> 212

<400> 212

000

<210> 213

<400> 213

000

<210> 214

<400> 214

000

<210> 215

<211> 666

<212> PRT

<213> Betatorquevirus sp.

<400> 215

Met Pro Tyr Tyr Tyr Arg Arg Arg Arg Tyr Asn Tyr Arg Arg Pro Arg
1 5 10 15

Trp Tyr Gly Arg Gly Trp Ile Arg Arg Pro Phe Arg Arg Arg Phe Arg
20 25 30

Arg Lys Arg Arg Val Arg Pro Thr Tyr Thr Thr Ile Pro Leu Lys Gln
35 40 45



Trp Gln Pro Pro Tyr Lys Arg Thr Cys Tyr Ile Lys Gly Gln Asp Cys 
    50                  55                  60                  

Leu Ile Tyr Tyr Ser Asn Leu Arg Leu Gly Met Asn Ser Thr Met Tyr 
65                  70                  75                  80  

Glu Lys Ser Ile Val Pro Val His Trp Pro Gly Gly Gly Ser Phe Ser 
                85                  90                  95      

Val Ser Met Leu Thr Leu Asp Ala Leu Tyr Asp Ile His Lys Leu Cys 
            100                 105                 110         

Arg Asn Trp Trp Thr Ser Thr Asn Gln Asp Leu Pro Leu Val Arg Tyr 
        115                 120                 125             

Lys Gly Cys Lys Ile Thr Phe Tyr Gln Ser Thr Phe Thr Asp Tyr Ile 
    130                 135                 140                 

Val Arg Ile His Thr Glu Leu Pro Ala Asn Ser Asn Lys Leu Thr Tyr 
145                 150                 155                 160 

Pro Asn Thr His Pro Leu Met Met Met Met Ser Lys Tyr Lys His Ile 
                165                 170                 175     

Ile Pro Ser Arg Gln Thr Arg Arg Lys Lys Lys Pro Tyr Thr Lys Ile 
            180                 185                 190         

Phe Val Lys Pro Pro Pro Gln Phe Glu Asn Lys Trp Tyr Phe Ala Thr 
        195                 200                 205             

Asp Leu Tyr Lys Ile Pro Leu Leu Gln Ile His Cys Thr Ala Cys Asn 
    210                 215                 220                 

Leu Gln Asn Pro Phe Val Lys Pro Asp Lys Leu Ser Asn Asn Val Thr 
225                 230                 235                 240 

Leu Trp Ser Leu Asn Thr Ile Ser Ile Gln Asn Arg Asn Met Ser Val 

Trp Gln Pro Pro Tyr Lys Arg Thr Cys Tyr Ile Lys Gly Gln Asp Cys
50 55 60

Leu Ile Tyr Tyr Ser Asn Leu Arg Leu Gly Met Asn Ser Thr Met Tyr
65 70 75 80

Glu Lys Ser Ile Val Pro Val His Trp Pro Gly Gly Gly Ser Phe Ser
85 90 95

Val Ser Met Leu Thr Leu Asp Ala Leu Tyr Asp Ile His Lys Leu Cys
100 105 110

Arg Asn Trp Trp Thr Ser Thr Asn Gln Asp Leu Pro Leu Val Arg Tyr
115 120 125

Lys Gly Cys Lys Ile Thr Phe Tyr Gln Ser Thr Phe Thr Asp Tyr Ile
130 135 140

Val Arg Ile His Thr Glu Leu Pro Ala Asn Ser Asn Lys Leu Thr Tyr
145 150 155 160

Pro Asn Thr His Pro Leu Met Met Met Met Ser Lys Tyr Lys His Ile
165 170 175

Ile Pro Ser Arg Gln Thr Arg Arg Lys Lys Lys Pro Tyr Thr Lys Ile
180 185 190

Phe Val Lys Pro Pro Pro Gln Phe Glu Asn Lys Trp Tyr Phe Ala Thr
195 200 205

Asp Leu Tyr Lys Ile Pro Leu Leu Gln Ile His Cys Thr Ala Cys Asn
210 215 220

Leu Gln Asn Pro Phe Val Lys Pro Asp Lys Leu Ser Asn Asn Val Thr
225 230 235 240

Leu Trp Ser Leu Asn Thr Ile Ser Ile Gln Asn Arg Asn Met Ser Val



                245                 250                 255     

Asp Gln Gly Gln Ser Trp Pro Phe Lys Ile Leu Gly Thr Gln Ser Phe 
            260                 265                 270         

Tyr Phe Tyr Phe Tyr Thr Gly Ala Asn Leu Pro Gly Asp Thr Thr Gln 
        275                 280                 285             

Ile Pro Val Ala Asp Leu Leu Pro Leu Thr Asn Pro Arg Ile Asn Arg 
    290                 295                 300                 

Pro Gly Gln Ser Leu Asn Glu Ala Lys Ile Thr Asp His Ile Thr Phe 
305                 310                 315                 320 

Thr Glu Tyr Lys Asn Lys Phe Thr Asn Tyr Trp Gly Asn Pro Phe Asn 
                325                 330                 335     

Lys His Ile Gln Glu His Leu Asp Met Ile Leu Tyr Ser Leu Lys Ser 
            340                 345                 350         

Pro Glu Ala Ile Lys Asn Glu Trp Thr Thr Glu Asn Met Lys Trp Asn 
        355                 360                 365             

Gln Leu Asn Asn Ala Gly Thr Met Ala Leu Thr Pro Phe Asn Glu Pro 
    370                 375                 380                 

Ile Phe Thr Gln Ile Gln Tyr Asn Pro Asp Arg Asp Thr Gly Glu Asp 
385                 390                 395                 400 

Thr Gln Leu Tyr Leu Leu Ser Asn Ala Thr Gly Thr Gly Trp Asp Pro 
                405                 410                 415     

Pro Gly Ile Pro Glu Leu Ile Leu Glu Gly Phe Pro Leu Trp Leu Ile 
            420                 425                 430         

Tyr Trp Gly Phe Ala Asp Phe Gln Lys Asn Leu Lys Lys Val Thr Asn 
        435                 440                 445             

245 250 255

Asp Gln Gly Gln Ser Trp Pro Phe Lys Ile Leu Gly Thr Gln Ser Phe
260 265 270

Tyr Phe Tyr Phe Tyr Thr Gly Ala Asn Leu Pro Gly Asp Thr Thr Gln
275 280 285

Ile Pro Val Ala Asp Leu Leu Pro Leu Thr Asn Pro Arg Ile Asn Arg
290 295 300

Pro Gly Gln Ser Leu Asn Glu Ala Lys Ile Thr Asp His Ile Thr Phe
305 310 315 320

Thr Glu Tyr Lys Asn Lys Phe Thr Asn Tyr Trp Gly Asn Pro Phe Asn

325 330 335

Lys His Ile Gln Glu His Leu Asp Met Ile Leu Tyr Ser Leu Lys Ser
340 345 350

Pro Glu Ala Ile Lys Asn Glu Trp Thr Thr Glu Asn Met Lys Trp Asn
355 360 365

Gln Leu Asn Asn Ala Gly Thr Met Ala Leu Thr Pro Phe Asn Glu Pro
370 375 380

Ile Phe Thr Gln Ile Gln Tyr Asn Pro Asp Arg Asp Thr Gly Glu Asp
385 390 395 400

Thr Gln Leu Tyr Leu Leu Ser Asn Ala Thr Gly Thr Gly Trp Asp Pro
405 410 415

Pro Gly Ile Pro Glu Leu Ile Leu Glu Gly Phe Pro Leu Trp Leu Ile

420 425 430

Tyr Trp Gly Phe Ala Asp Phe Gln Lys Asn Leu Lys Lys Val Thr Asn
435 440 445



Ile Asp Thr Asn Tyr Met Leu Val Ala Lys Thr Lys Phe Thr Gln Lys 
    450                 455                 460                 

Pro Gly Thr Phe Tyr Leu Val Ile Leu Asn Asp Thr Phe Val Glu Gly 
465                 470                 475                 480 

Asn Ser Pro Tyr Glu Lys Gln Pro Leu Pro Glu Asp Asn Ile Lys Trp 
                485                 490                 495     

Tyr Pro Gln Val Gln Tyr Gln Leu Glu Ala Gln Asn Lys Leu Leu Gln 
            500                 505                 510         

Thr Gly Pro Phe Thr Pro Asn Ile Gln Gly Gln Leu Ser Asp Asn Ile 
        515                 520                 525             

Ser Met Phe Tyr Lys Phe Tyr Phe Lys Trp Gly Gly Ser Pro Pro Lys 
    530                 535                 540                 

Ala Ile Asn Val Glu Asn Pro Ala His Gln Ile Gln Tyr Pro Ile Pro 
545                 550                 555                 560 

Arg Asn Glu His Glu Thr Thr Ser Leu Gln Ser Pro Gly Glu Ala Pro 
                565                 570                 575     

Glu Ser Ile Leu Tyr Ser Phe Asp Tyr Arg His Gly Asn Tyr Thr Thr 
            580                 585                 590         

Thr Ala Leu Ser Arg Ile Ser Gln Asp Trp Ala Leu Lys Asp Thr Val 
        595                 600                 605             

Ser Lys Ile Thr Glu Pro Asp Arg Gln Gln Leu Leu Lys Gln Ala Leu 
    610                 615                 620                 

Glu Cys Leu Gln Ile Ser Glu Glu Thr Gln Glu Lys Lys Glu Lys Glu 
625                 630                 635                 640 

Val Gln Gln Leu Ile Ser Asn Leu Arg Gln Gln Gln Gln Leu Tyr Arg 

Ile Asp Thr Asn Tyr Met Leu Val Ala Lys Thr Lys Phe Thr Gln Lys

450 455 460

Pro Gly Thr Phe Tyr Leu Val Ile Leu Asn Asp Thr Phe Val Glu Gly

465 470 475 480

Asn Ser Pro Tyr Glu Lys Gln Pro Leu Pro Glu Asp Asn Ile Lys Trp
485 490 495

Tyr Pro Gln Val Gln Tyr Gln Leu Glu Ala Gln Asn Lys Leu Leu Gln

500 505 510

Thr Gly Pro Phe Thr Pro Asn Ile Gln Gly Gln Leu Ser Asp Asn Ile

515 520 525

Ser Met Phe Tyr Lys Phe Tyr Phe Lys Trp Gly Gly Ser Pro Pro Lys
530 535 540

Ala Ile Asn Val Glu Asn Pro Ala His Gln Ile Gln Tyr Pro Ile Pro

545 550 555 560

Arg Asn Glu His Glu Thr Thr Ser Leu Gln Ser Pro Gly Glu Ala Pro
565 570 575

Glu Ser Ile Leu Tyr Ser Phe Asp Tyr Arg His Gly Asn Tyr Thr Thr
580 585 590

Thr Ala Leu Ser Arg Ile Ser Gln Asp Trp Ala Leu Lys Asp Thr Val

595 600 605

Ser Lys Ile Thr Glu Pro Asp Arg Gln Gln Leu Leu Lys Gln Ala Leu
610 615 620

Glu Cys Leu Gln Ile Ser Glu Glu Thr Gln Glu Lys Lys Glu Lys Glu
625 630 635 640

Val Gln Gln Leu Ile Ser Asn Leu Arg Gln Gln Gln Gln Leu Tyr Arg



                645                 650                 655     

Glu Arg Ile Ile Ser Leu Leu Lys Asp Gln 
            660                 665     

<210> 216
<211> 38
<212> PRT
<213> Betatorquevirus sp.

<400> 216
Met Pro Tyr Tyr Tyr Arg Arg Arg Arg Tyr Asn Tyr Arg Arg Pro Arg 
1               5                   10                  15      

Trp Tyr Gly Arg Gly Trp Ile Arg Arg Pro Phe Arg Arg Arg Phe Arg 
            20                  25                  30          

Arg Lys Arg Arg Val Arg 
        35              

<210> 217
<211> 208
<212> PRT
<213> Betatorquevirus sp.

<400> 217
Pro Thr Tyr Thr Thr Ile Pro Leu Lys Gln Trp Gln Pro Pro Tyr Lys 
1               5                   10                  15      

Arg Thr Cys Tyr Ile Lys Gly Gln Asp Cys Leu Ile Tyr Tyr Ser Asn 
            20                  25                  30          

Leu Arg Leu Gly Met Asn Ser Thr Met Tyr Glu Lys Ser Ile Val Pro 
        35                  40                  45              

Val His Trp Pro Gly Gly Gly Ser Phe Ser Val Ser Met Leu Thr Leu 
    50                  55                  60                  

Asp Ala Leu Tyr Asp Ile His Lys Leu Cys Arg Asn Trp Trp Thr Ser 
65                  70                  75                  80  

645 650 655

Glu Arg Ile Ile Ser Leu Leu Lys Asp Gln
660 665

<210> 216

<211> 38

<212> PRT

<213> Betatorquevirus sp.

<400> 216

Met Pro Tyr Tyr Tyr Arg Arg Arg Arg Tyr Asn Tyr Arg Arg Pro Arg
1 5 10 15

Trp Tyr Gly Arg Gly Trp Ile Arg Arg Pro Phe Arg Arg Arg Phe Arg
20 25 30

Arg Lys Arg Arg Val Arg
35

<210> 217

<211> 208

<212> PRT

<213> Betatorquevirus sp.

<400> 217

Pro Thr Tyr Thr Thr Ile Pro Leu Lys Gln Trp Gln Pro Pro Tyr Lys
1 5 10 15

Arg Thr Cys Tyr Ile Lys Gly Gln Asp Cys Leu Ile Tyr Tyr Ser Asn
20 25 30

Leu Arg Leu Gly Met Asn Ser Thr Met Tyr Glu Lys Ser Ile Val Pro
35 40 45

Val His Trp Pro Gly Gly Gly Ser Phe Ser Val Ser Met Leu Thr Leu
50 55 60

Asp Ala Leu Tyr Asp Ile His Lys Leu Cys Arg Asn Trp Trp Thr Ser
65 70 75 80



Thr Asn Gln Asp Leu Pro Leu Val Arg Tyr Lys Gly Cys Lys Ile Thr 
                85                  90                  95      

Phe Tyr Gln Ser Thr Phe Thr Asp Tyr Ile Val Arg Ile His Thr Glu 
            100                 105                 110         

Leu Pro Ala Asn Ser Asn Lys Leu Thr Tyr Pro Asn Thr His Pro Leu 
        115                 120                 125             

Met Met Met Met Ser Lys Tyr Lys His Ile Ile Pro Ser Arg Gln Thr 
    130                 135                 140                 

Arg Arg Lys Lys Lys Pro Tyr Thr Lys Ile Phe Val Lys Pro Pro Pro 
145                 150                 155                 160 

Gln Phe Glu Asn Lys Trp Tyr Phe Ala Thr Asp Leu Tyr Lys Ile Pro 
                165                 170                 175     

Leu Leu Gln Ile His Cys Thr Ala Cys Asn Leu Gln Asn Pro Phe Val 
            180                 185                 190         

Lys Pro Asp Lys Leu Ser Asn Asn Val Thr Leu Trp Ser Leu Asn Thr 
        195                 200                 205             

<210> 218
<211> 128
<212> PRT
<213> Betatorquevirus sp.

<400> 218
Ile Ser Ile Gln Asn Arg Asn Met Ser Val Asp Gln Gly Gln Ser Trp 
1               5                   10                  15      

Pro Phe Lys Ile Leu Gly Thr Gln Ser Phe Tyr Phe Tyr Phe Tyr Thr 
            20                  25                  30          

Gly Ala Asn Leu Pro Gly Asp Thr Thr Gln Ile Pro Val Ala Asp Leu 
        35                  40                  45              

Thr Asn Gln Asp Leu Pro Leu Val Arg Tyr Lys Gly Cys Lys Ile Thr
85 90 95

Phe Tyr Gln Ser Thr Phe Thr Asp Tyr Ile Val Arg Ile His Thr Glu
100 105 110

Leu Pro Ala Asn Ser Asn Lys Leu Thr Tyr Pro Asn Thr His Pro Leu
115 120 125

Met Met Met Met Ser Lys Tyr Lys His Ile Ile Pro Ser Arg Gln Thr
130 135 140

Arg Arg Lys Lys Lys Pro Tyr Thr Lys Ile Phe Val Lys Pro Pro Pro
145 150 155 160

Gln Phe Glu Asn Lys Trp Tyr Phe Ala Thr Asp Leu Tyr Lys Ile Pro
165 170 175

Leu Leu Gln Ile His Cys Thr Ala Cys Asn Leu Gln Asn Pro Phe Val
180 185 190

Lys Pro Asp Lys Leu Ser Asn Asn Val Thr Leu Trp Ser Leu Asn Thr
195 200 205

<210> 218

<211> 128

<212> PRT

<213> Betatorquevirus sp.

<400> 218

Ile Ser Ile Gln Asn Arg Asn Met Ser Val Asp Gln Gly Gln Ser Trp
1 5 10 15

Pro Phe Lys Ile Leu Gly Thr Gln Ser Phe Tyr Phe Tyr Phe Tyr Thr
20 25 30

Gly Ala Asn Leu Pro Gly Asp Thr Thr Gln Ile Pro Val Ala Asp Leu
35 40 45



Leu Pro Leu Thr Asn Pro Arg Ile Asn Arg Pro Gly Gln Ser Leu Asn 
    50                  55                  60                  

Glu Ala Lys Ile Thr Asp His Ile Thr Phe Thr Glu Tyr Lys Asn Lys 
65                  70                  75                  80  

Phe Thr Asn Tyr Trp Gly Asn Pro Phe Asn Lys His Ile Gln Glu His 
                85                  90                  95      

Leu Asp Met Ile Leu Tyr Ser Leu Lys Ser Pro Glu Ala Ile Lys Asn 
            100                 105                 110         

Glu Trp Thr Thr Glu Asn Met Lys Trp Asn Gln Leu Asn Asn Ala Gly 
        115                 120                 125             

<210> 219
<211> 163
<212> PRT
<213> Betatorquevirus sp.

<400> 219
Thr Met Ala Leu Thr Pro Phe Asn Glu Pro Ile Phe Thr Gln Ile Gln 
1               5                   10                  15      

Tyr Asn Pro Asp Arg Asp Thr Gly Glu Asp Thr Gln Leu Tyr Leu Leu 
            20                  25                  30          

Ser Asn Ala Thr Gly Thr Gly Trp Asp Pro Pro Gly Ile Pro Glu Leu 
        35                  40                  45              

Ile Leu Glu Gly Phe Pro Leu Trp Leu Ile Tyr Trp Gly Phe Ala Asp 
    50                  55                  60                  

Phe Gln Lys Asn Leu Lys Lys Val Thr Asn Ile Asp Thr Asn Tyr Met 
65                  70                  75                  80  

Leu Val Ala Lys Thr Lys Phe Thr Gln Lys Pro Gly Thr Phe Tyr Leu 
                85                  90                  95      

Leu Pro Leu Thr Asn Pro Arg Ile Asn Arg Pro Gly Gln Ser Leu Asn
50 55 60

Glu Ala Lys Ile Thr Asp His Ile Thr Phe Thr Glu Tyr Lys Asn Lys
65 70 75 80

Phe Thr Asn Tyr Trp Gly Asn Pro Phe Asn Lys His Ile Gln Glu His
85 90 95

Leu Asp Met Ile Leu Tyr Ser Leu Lys Ser Pro Glu Ala Ile Lys Asn
100 105 110

Glu Trp Thr Thr Glu Asn Met Lys Trp Asn Gln Leu Asn Asn Ala Gly
115 120 125

<210> 219

<211> 163

<212> PRT

<213> Betatorquevirus sp.

<400> 219

Thr Met Ala Leu Thr Pro Phe Asn Glu Pro Ile Phe Thr Gln Ile Gln
1 5 10 15

Tyr Asn Pro Asp Arg Asp Thr Gly Glu Asp Thr Gln Leu Tyr Leu Leu
20 25 30

Ser Asn Ala Thr Gly Thr Gly Trp Asp Pro Pro Gly Ile Pro Glu Leu
35 40 45

Ile Leu Glu Gly Phe Pro Leu Trp Leu Ile Tyr Trp Gly Phe Ala Asp
50 55 60

Phe Gln Lys Asn Leu Lys Lys Val Thr Asn Ile Asp Thr Asn Tyr Met
65 70 75 80

Leu Val Ala Lys Thr Lys Phe Thr Gln Lys Pro Gly Thr Phe Tyr Leu
85 90 95



Val Ile Leu Asn Asp Thr Phe Val Glu Gly Asn Ser Pro Tyr Glu Lys 
            100                 105                 110         

Gln Pro Leu Pro Glu Asp Asn Ile Lys Trp Tyr Pro Gln Val Gln Tyr 
        115                 120                 125             

Gln Leu Glu Ala Gln Asn Lys Leu Leu Gln Thr Gly Pro Phe Thr Pro 
    130                 135                 140                 

Asn Ile Gln Gly Gln Leu Ser Asp Asn Ile Ser Met Phe Tyr Lys Phe 
145                 150                 155                 160 

Tyr Phe Lys 
            

<210> 220
<211> 129
<212> PRT
<213> Betatorquevirus sp.

<400> 220
Trp Gly Gly Ser Pro Pro Lys Ala Ile Asn Val Glu Asn Pro Ala His 
1               5                   10                  15      

Gln Ile Gln Tyr Pro Ile Pro Arg Asn Glu His Glu Thr Thr Ser Leu 
            20                  25                  30          

Gln Ser Pro Gly Glu Ala Pro Glu Ser Ile Leu Tyr Ser Phe Asp Tyr 
        35                  40                  45              

Arg His Gly Asn Tyr Thr Thr Thr Ala Leu Ser Arg Ile Ser Gln Asp 
    50                  55                  60                  

Trp Ala Leu Lys Asp Thr Val Ser Lys Ile Thr Glu Pro Asp Arg Gln 
65                  70                  75                  80  

Gln Leu Leu Lys Gln Ala Leu Glu Cys Leu Gln Ile Ser Glu Glu Thr 
                85                  90                  95      

Val Ile Leu Asn Asp Thr Phe Val Glu Gly Asn Ser Pro Tyr Glu Lys
100 105 110

Gln Pro Leu Pro Glu Asp Asn Ile Lys Trp Tyr Pro Gln Val Gln Tyr
115 120 125

Gln Leu Glu Ala Gln Asn Lys Leu Leu Gln Thr Gly Pro Phe Thr Pro
130 135 140

Asn Ile Gln Gly Gln Leu Ser Asp Asn Ile Ser Met Phe Tyr Lys Phe
145 150 155 160

Tyr Phe Lys

<210> 220

<211> 129

<212> PRT

<213> Betatorquevirus sp.

<400> 220

Trp Gly Gly Ser Pro Pro Lys Ala Ile Asn Val Glu Asn Pro Ala His
1 5 10 15

Gln Ile Gln Tyr Pro Ile Pro Arg Asn Glu His Glu Thr Thr Ser Leu
20 25 30

Gln Ser Pro Gly Glu Ala Pro Glu Ser Ile Leu Tyr Ser Phe Asp Tyr
35 40 45

Arg His Gly Asn Tyr Thr Thr Thr Ala Leu Ser Arg Ile Ser Gln Asp
50 55 60

Trp Ala Leu Lys Asp Thr Val Ser Lys Ile Thr Glu Pro Asp Arg Gln
65 70 75 80

Gln Leu Leu Lys Gln Ala Leu Glu Cys Leu Gln Ile Ser Glu Glu Thr
85 90 95



Gln Glu Lys Lys Glu Lys Glu Val Gln Gln Leu Ile Ser Asn Leu Arg 
            100                 105                 110         

Gln Gln Gln Gln Leu Tyr Arg Glu Arg Ile Ile Ser Leu Leu Lys Asp 
        115                 120                 125             

Gln 
    

<210> 221

<400> 221
000

<210> 222

<400> 222
000

<210> 223

<400> 223
000

<210> 224

<400> 224
000

<210> 225

<400> 225
000

<210> 226

<400> 226
000

<210> 227

Gln Glu Lys Lys Glu Lys Glu Val Gln Gln Leu Ile Ser Asn Leu Arg

100 105 110

Gln Gln Gln Gln Leu Tyr Arg Glu Arg Ile Ile Ser Leu Leu Lys Asp
115 120 125

Gln

<210> 221

<400> 221

000

<210> 222

<400> 222

000

<210> 223

<400> 223

000

<210> 224

<400> 224
000

<210> 225

<400> 225

000

<210> 226

<400> 226
000

<210> 227



<211> 220
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<220>
<221> MOD_RES
<222> (29)..(31)
<223> Any amino acid

<220>
<221> SITE
<222> (29)..(31)
<223> This region may encompass 0‐3 residues

<220>
<221> MOD_RES
<222> (100)..(100)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (125)..(129)
<223> Any amino acid

<220>
<221> SITE
<222> (125)..(129)
<223> This region may encompass 1‐5 residues

<220>
<221> MOD_RES
<222> (181)..(181)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (211)..(211)
<223> Any amino acid

<400> 227
Leu Val Leu Thr Gln Trp Gln Pro Asn Thr Val Arg Arg Cys Tyr Ile 
1               5                   10                  15      

Arg Gly Tyr Leu Pro Leu Ile Ile Cys Gly Glu Asn Xaa Xaa Xaa Thr 

<211> 220

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
polypeptide

<220>

<221> MOD RES

<222> (29) (31)

<223> Any amino acid

<220>

<221> SITE

<222> (29) (31)

<223> This region may encompass 0-3 residues

<220>

<221> MOD_RES

<222> (100) . (100)

<223> Any amino acid

<220>

<221> MOD_RES
<222> (125) . . (129)

<223> Any amino acid

<220>

<221> SITE

<222> (125) . (129)

<223> This region may encompass 1-5 residues

<220>

<221> MOD_RES
<222> (181) . . (181)

<223> Any amino acid

<220>

<221> MOD_RES
<222> (211) . . (211)

<223> Any amino acid

<400> 227

Leu Val Leu Thr Gln Trp Gln Pro Asn Thr Val Arg Arg Cys Tyr Ile
1 5 10 15

Arg Gly Tyr Leu Pro Leu Ile Ile Cys Gly Glu Asn Xaa Xaa Xaa Thr



            20                  25                  30          

Thr Ser Arg Asn Tyr Ala Thr His Ser Asp Asp Thr Ile Gln Lys Gly 
        35                  40                  45              

Pro Phe Gly Gly Gly Met Ser Thr Thr Thr Phe Ser Leu Arg Val Leu 
    50                  55                  60                  

Tyr Asp Glu Tyr Gln Arg Phe Met Asn Arg Trp Thr Tyr Ser Asn Glu 
65                  70                  75                  80  

Asp Leu Asp Leu Ala Arg Tyr Leu Gly Cys Lys Phe Thr Phe Tyr Arg 
                85                  90                  95      

His Pro Asp Xaa Asp Phe Ile Val Gln Tyr Asn Thr Asn Pro Pro Phe 
            100                 105                 110         

Lys Asp Thr Lys Leu Thr Ala Pro Ser Ile His Pro Xaa Xaa Xaa Xaa 
        115                 120                 125             

Xaa Gly Met Leu Met Leu Ser Lys Arg Lys Ile Leu Ile Pro Ser Leu 
    130                 135                 140                 

Lys Thr Arg Pro Lys Gly Lys His Tyr Val Lys Val Arg Ile Gly Pro 
145                 150                 155                 160 

Pro Lys Leu Phe Glu Asp Lys Trp Tyr Thr Gln Ser Asp Leu Cys Asp 
                165                 170                 175     

Val Pro Leu Val Xaa Leu Tyr Ala Thr Ala Ala Asp Leu Gln His Pro 
            180                 185                 190         

Phe Gly Ser Pro Gln Thr Asp Asn Pro Cys Val Thr Phe Gln Val Leu 
        195                 200                 205             

Gly Ser Xaa Tyr Asn Lys His Leu Ser Ile Ser Pro 
    210                 215                 220 

20 25 30

Thr Ser Arg Asn Tyr Ala Thr His Ser Asp Asp Thr Ile Gln Lys Gly
35 40 45

Pro Phe Gly Gly Gly Met Ser Thr Thr Thr Phe Ser Leu Arg Val Leu
50 55 60

Tyr Asp Glu Tyr Gln Arg Phe Met Asn Arg Trp Thr Tyr Ser Asn Glu
65 70 75 80

Asp Leu Asp Leu Ala Arg Tyr Leu Gly Cys Lys Phe Thr Phe Tyr Arg
85 90 95

His Pro Asp Xaa Asp Phe Ile Val Gln Tyr Asn Thr Asn Pro Pro Phe
100 105 110

Lys Asp Thr Lys Leu Thr Ala Pro Ser Ile His Pro Xaa Xaa Xaa Xaa
115 120 125

Xaa Gly Met Leu Met Leu Ser Lys Arg Lys Ile Leu Ile Pro Ser Leu
130 135 140

Lys Thr Arg Pro Lys Gly Lys His Tyr Val Lys Val Arg Ile Gly Pro
145 150 155 160

Pro Lys Leu Phe Glu Asp Lys Trp Tyr Thr Gln Ser Asp Leu Cys Asp
165 170 175

Val Pro Leu Val Xaa Leu Tyr Ala Thr Ala Ala Asp Leu Gln His Pro
180 185 190

Phe Gly Ser Pro Gln Thr Asp Asn Pro Cys Val Thr Phe Gln Val Leu
195 200 205

Gly Ser Xaa Tyr Asn Lys His Leu Ser Ile Ser Pro
210 215 220



<210> 228
<211> 172
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<220>
<221> MOD_RES
<222> (38)..(38)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (44)..(46)
<223> Any amino acid

<220>
<221> SITE
<222> (44)..(46)
<223> This region may encompass 0‐3 residues

<220>
<221> MOD_RES
<222> (77)..(77)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (79)..(79)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (98)..(101)
<223> Any amino acid

<220>
<221> SITE
<222> (98)..(101)
<223> This region may encompass 0‐4 residues

<400> 228
Ser Asn Phe Glu Phe Pro Gly Ala Tyr Thr Asp Ile Thr Tyr Asn Pro 
1               5                   10                  15      

<210> 228

<211> 172

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
polypeptide

<220>

<221> MOD_RES
<222> (38) . . (38)

<223> Any amino acid

<220>

<221> MOD_RES
<222> (44) . . (46)

<223> Any amino acid

<220>

<221> SITE

<222> (44) (46)

<223> This region may encompass 0-3 residues

<220>

<221> MOD_RES

<222> (77) (77)

<223> Any amino acid

<220>

<221> MOD_RES

<222> (79) (79)
<223> Any amino acid

<220>

<221> MOD_RES
<222> (98) . . (101)

<223> Any amino acid

<220>

<221> SITE
<222> (98) . . (101)

<223> This region may encompass 0-4 residues

<400> 228

Ser Asn Phe Glu Phe Pro Gly Ala Tyr Thr Asp Ile Thr Tyr Asn Pro
1 5 10 15



Leu Thr Asp Lys Gly Val Gly Asn Met Val Trp Ile Gln Tyr Leu Thr 
            20                  25                  30          

Lys Pro Asp Thr Ile Xaa Asp Lys Thr Gln Ser Xaa Xaa Xaa Lys Cys 
        35                  40                  45              

Leu Ile Glu Asp Leu Pro Leu Trp Ala Ala Leu Tyr Gly Tyr Val Asp 
    50                  55                  60                  

Phe Cys Glu Lys Glu Thr Gly Asp Ser Ala Ile Ile Xaa Asn Xaa Gly 
65                  70                  75                  80  

Arg Val Leu Ile Arg Cys Pro Tyr Thr Lys Pro Pro Leu Tyr Asp Lys 
                85                  90                  95      

Thr Xaa Xaa Xaa Xaa Asn Lys Gly Phe Val Pro Tyr Ser Thr Asn Phe 
            100                 105                 110         

Gly Asn Gly Lys Met Pro Gly Gly Ser Gly Tyr Val Pro Ile Tyr Trp 
        115                 120                 125             

Arg Ala Arg Trp Tyr Pro Thr Leu Phe His Gln Lys Glu Val Leu Glu 
    130                 135                 140                 

Asp Ile Val Gln Ser Gly Pro Phe Ala Tyr Lys Asp Glu Lys Pro Ser 
145                 150                 155                 160 

Thr Gln Leu Val Met Lys Tyr Cys Phe Asn Phe Asn 
                165                 170         

<210> 229
<211> 258
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

Leu Thr Asp Lys Gly Val Gly Asn Met Val Trp Ile Gln Tyr Leu Thr
20 25 30

Lys Pro Asp Thr Ile Xaa Asp Lys Thr Gln Ser Xaa Xaa Xaa Lys Cys
35 40 45

Leu Ile Glu Asp Leu Pro Leu Trp Ala Ala Leu Tyr Gly Tyr Val Asp
50 55 60

Phe Cys Glu Lys Glu Thr Gly Asp Ser Ala Ile Ile Xaa Asn Xaa Gly
65 70 75 80

Arg Val Leu Ile Arg Cys Pro Tyr Thr Lys Pro Pro Leu Tyr Asp Lys
85 90 95

Thr Xaa Xaa Xaa Xaa Asn Lys Gly Phe Val Pro Tyr Ser Thr Asn Phe
100 105 110

Gly Asn Gly Lys Met Pro Gly Gly Ser Gly Tyr Val Pro Ile Tyr Trp
115 120 125

Arg Ala Arg Trp Tyr Pro Thr Leu Phe His Gln Lys Glu Val Leu Glu
130 135 140

Asp Ile Val Gln Ser Gly Pro Phe Ala Tyr Lys Asp Glu Lys Pro Ser
145 150 155 160

Thr Gln Leu Val Met Lys Tyr Cys Phe Asn Phe Asn
165 170

<210> 229

<211> 258

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
polypeptide



<220>
<221> MOD_RES
<222> (20)..(22)
<223> Any amino acid

<220>
<221> SITE
<222> (20)..(22)
<223> This region may encompass 0‐3 residues

<220>
<221> MOD_RES
<222> (25)..(25)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (78)..(78)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (89)..(89)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (91)..(91)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (95)..(98)
<223> Any amino acid

<220>
<221> SITE
<222> (95)..(98)
<223> This region may encompass 1‐4 residues

<220>
<221> MOD_RES
<222> (107)..(120)
<223> Any amino acid

<220>
<221> SITE
<222> (107)..(120)
<223> This region may encompass 2‐14 residues

<220>

<221> MOD_RES
<222> (20)..(22)

<223> Any amino acid

<220>

<221> SITE
<222> (20) (22)

<223> This region may encompass 0-3 residues

<220>

<221> MOD_RES
<222> (25) (25)
<223> Any amino acid

<220>

<221> MOD_RES

<222> (78) (78)

<223> Any amino acid

<220>

<221> MOD_RES
<222> (89) (89)
<223> Any amino acid

<220>

<221> MOD_RES
<222> (91) (91)

<223> Any amino acid

<220>

<221> MOD_RES
<222> (95) (98)
<223> Any amino acid

<220>

<221> SITE
<222> (95) (98)
<223> This region may encompass 1-4 residues

<220>

<221> MOD_RES
<222> (107) (120)
<223> Any amino acid

<220>

<221> SITE

<222> (107) (120)
<223> This region may encompass 2-14 residues



<220>
<221> MOD_RES
<222> (129)..(129)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (139)..(168)
<223> Any amino acid

<220>
<221> SITE
<222> (139)..(168)
<223> This region may encompass 0‐30 residues

<220>
<221> MOD_RES
<222> (201)..(204)
<223> Any amino acid

<220>
<221> SITE
<222> (201)..(204)
<223> This region may encompass 0‐4 residues

<220>
<221> MOD_RES
<222> (219)..(258)
<223> Any amino acid

<220>
<221> SITE
<222> (219)..(258)
<223> This region may encompass 0‐40 residues

<400> 229
Trp Gly Gly Asn Pro Ile Ser Gln Gln Val Val Arg Asn Pro Cys Lys 
1               5                   10                  15      

Asp Ser Gly Xaa Xaa Xaa Ser Gly Xaa Gly Arg Gln Pro Arg Ser Val 
            20                  25                  30          

Gln Val Val Asp Pro Lys Tyr Met Gly Pro Glu Tyr Thr Phe His Ser 
        35                  40                  45              

Trp Asp Trp Arg Arg Gly Leu Phe Gly Glu Lys Ala Ile Lys Arg Met 

<220>

<221> MOD_RES

<222> (129) . (129)

<223> Any amino acid

<220>

<221> MOD_RES
<222> (139) . . (168)

<223> Any amino acid

<220>

<221> SITE
<222> (139) . . (168)

<223> This region may encompass 0-30 residues

<220>

<221> MOD_RES
<222> (201) . . (204)

<223> Any amino acid

<220>

<221> SITE
<222> (201) . . (204)

<223> This region may encompass 0-4 residues

<220>

<221> MOD_RES
<222> (219) . (258)

<223> Any amino acid

<220>

<221> SITE
<222> (219) . . (258)

<223> This region may encompass 0-40 residues

<400> 229

Trp Gly Gly Asn Pro Ile Ser Gln Gln Val Val Arg Asn Pro Cys Lys
1 5 10 15

Asp Ser Gly Xaa Xaa Xaa Ser Gly Xaa Gly Arg Gln Pro Arg Ser Val
20 25 30

Gln Val Val Asp Pro Lys Tyr Met Gly Pro Glu Tyr Thr Phe His Ser
35 40 45

Trp Asp Trp Arg Arg Gly Leu Phe Gly Glu Lys Ala Ile Lys Arg Met



    50                  55                  60                  

Ser Glu Gln Pro Thr Asp Asp Glu Ile Phe Thr Gly Gly Xaa Pro Lys 
65                  70                  75                  80  

Arg Pro Arg Arg Asp Pro Pro Thr Xaa Gln Xaa Pro Glu Glu Xaa Xaa 
                85                  90                  95      

Xaa Xaa Gln Lys Glu Ser Ser Ser Phe Arg Xaa Xaa Xaa Xaa Xaa Xaa 
            100                 105                 110         

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Pro Trp Glu Ser Ser Ser Gln Glu 
        115                 120                 125             

Xaa Glu Ser Glu Ser Gln Glu Glu Glu Glu Xaa Xaa Xaa Xaa Xaa Xaa 
    130                 135                 140                 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
145                 150                 155                 160 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Glu Gln Thr Val Gln Gln Gln Leu 
                165                 170                 175     

Arg Gln Gln Leu Arg Glu Gln Arg Arg Leu Arg Val Gln Leu Gln Leu 
            180                 185                 190         

Leu Phe Gln Gln Leu Leu Lys Thr Xaa Xaa Xaa Xaa Gln Ala Gly Leu 
        195                 200                 205             

His Ile Asn Pro Leu Leu Leu Ser Gln Ala Xaa Xaa Xaa Xaa Xaa Xaa 
    210                 215                 220                 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
225                 230                 235                 240 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
                245                 250                 255     

50 55 60

Ser Glu Gln Pro Thr Asp Asp Glu Ile Phe Thr Gly Gly Xaa Pro Lys
65 70 75 80

Arg Pro Arg Arg Asp Pro Pro Thr Xaa Gln Xaa Pro Glu Glu Xaa Xaa
85 90 95

Xaa Xaa Gln Lys Glu Ser Ser Ser Phe Arg Xaa Xaa Xaa Xaa Xaa Xaa
100 105 110

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Pro Trp Glu Ser Ser Ser Gln Glu
115 120 125

Xaa Glu Ser Glu Ser Gln Glu Glu Glu Glu Xaa Xaa Xaa Xaa Xaa Xaa
130 135 140

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
145 150 155 160

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Glu Gln Thr Val Gln Gln Gln Leu
165 170 175

Arg Gln Gln Leu Arg Glu Gln Arg Arg Leu Arg Val Gln Leu Gln Leu
180 185 190

Leu Phe Gln Gln Leu Leu Lys Thr Xaa Xaa Xaa Xaa Gln Ala Gly Leu
195 200 205

His Ile Asn Pro Leu Leu Leu Ser Gln Ala Xaa Xaa Xaa Xaa Xaa Xaa
210 215 220

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
225 230 235 240

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
245 250 255



Xaa Xaa 
        

<210> 230
<211> 214
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<220>
<221> MOD_RES
<222> (136)..(136)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (138)..(141)
<223> Any amino acid

<220>
<221> SITE
<222> (138)..(141)
<223> This region may encompass 1‐4 residues

<220>
<221> MOD_RES
<222> (179)..(179)
<223> Any amino acid

<400> 230
Leu Lys Gln Trp Gln Pro Ser Thr Ile Arg Lys Cys Lys Ile Lys Gly 
1               5                   10                  15      

Tyr Leu Pro Leu Phe Gln Cys Gly Lys Gly Arg Ile Ser Asn Asn Tyr 
            20                  25                  30          

Thr Gln Tyr Lys Glu Ser Ile Val Pro His His Glu Pro Gly Gly Gly 
        35                  40                  45              

Gly Trp Ser Ile Gln Gln Phe Thr Leu Gly Ala Leu Tyr Glu Glu His 
    50                  55                  60                  

Xaa Xaa

<210> 230

<211> 214

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
polypeptide

<220>

<221> MOD_RES

<222> (136) . (136)

<223> Any amino acid

<220>

<221> MOD_RES
-<222> (138) . . (141)

<223> Any amino acid

<220>

<221> SITE
<222> (138) . . (141)

<223> This region may encompass 1-4 residues

<220>

<221> MOD_RES
<222> (179) . . (179)

<223> Any amino acid

<400> 230

Leu Lys Gln Trp Gln Pro Ser Thr Ile Arg Lys Cys Lys Ile Lys Gly
1 5 10 15

Tyr Leu Pro Leu Phe Gln Cys Gly Lys Gly Arg Ile Ser Asn Asn Tyr
20 25 30

Thr Gln Tyr Lys Glu Ser Ile Val Pro His His Glu Pro Gly Gly Gly
35 40 45

Gly Trp Ser Ile Gln Gln Phe Thr Leu Gly Ala Leu Tyr Glu Glu His
50 55 60



Leu Lys Leu Arg Asn Trp Trp Thr Lys Ser Asn Asp Gly Leu Pro Leu 
65                  70                  75                  80  

Val Arg Tyr Leu Gly Cys Thr Ile Lys Leu Tyr Arg Ser Glu Asp Thr 
                85                  90                  95      

Asp Tyr Ile Val Thr Tyr Gln Arg Cys Tyr Pro Met Thr Ala Thr Lys 
            100                 105                 110         

Leu Thr Tyr Leu Ser Thr Gln Pro Ser Arg Met Leu Met Asn Lys His 
        115                 120                 125             

Lys Ile Ile Val Pro Ser Lys Xaa Thr Xaa Xaa Xaa Xaa Asn Lys Lys 
    130                 135                 140                 

Lys Lys Pro Tyr Lys Lys Ile Phe Ile Lys Pro Pro Ser Gln Met Gln 
145                 150                 155                 160 

Asn Lys Trp Tyr Phe Gln Gln Asp Ile Ala Asn Thr Pro Leu Leu Gln 
                165                 170                 175     

Leu Thr Xaa Thr Ala Cys Ser Leu Asp Arg Met Tyr Leu Ser Ser Asp 
            180                 185                 190         

Ser Ile Ser Asn Asn Ile Thr Phe Thr Ser Leu Asn Thr Asn Phe Phe 
        195                 200                 205             

Gln Asn Pro Asn Phe Gln 
    210                 

<210> 231
<211> 187
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

Leu Lys Leu Arg Asn Trp Trp Thr Lys Ser Asn Asp Gly Leu Pro Leu
65 70 75 80

Val Arg Tyr Leu Gly Cys Thr Ile Lys Leu Tyr Arg Ser Glu Asp Thr
85 90 95

Asp Tyr Ile Val Thr Tyr Gln Arg Cys Tyr Pro Met Thr Ala Thr Lys
100 105 110

Leu Thr Tyr Leu Ser Thr Gln Pro Ser Arg Met Leu Met Asn Lys His
115 120 125

Lys Ile Ile Val Pro Ser Lys Xaa Thr Xaa Xaa Xaa Xaa Asn Lys Lys
130 135 140

Lys Lys Pro Tyr Lys Lys Ile Phe Ile Lys Pro Pro Ser Gln Met Gln
145 150 155 160

Asn Lys Trp Tyr Phe Gln Gln Asp Ile Ala Asn Thr Pro Leu Leu Gln

165 170 175

Leu Thr Xaa Thr Ala Cys Ser Leu Asp Arg Met Tyr Leu Ser Ser Asp
180 185 190

Ser Ile Ser Asn Asn Ile Thr Phe Thr Ser Leu Asn Thr Asn Phe Phe
195 200 205

Gln Asn Pro Asn Phe Gln
210

<210> 231

<211> 187

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
polypeptide



<220>
<221> MOD_RES
<222> (1)..(10)
<223> Any amino acid

<220>
<221> SITE
<222> (1)..(10)
<223> This region may encompass 4‐10 residues

<220>
<221> MOD_RES
<222> (38)..(45)
<223> Any amino acid

<220>
<221> SITE
<222> (38)..(45)
<223> This region may encompass 1‐8 residues

<220>
<221> MOD_RES
<222> (94)..(94)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (100)..(102)
<223> Any amino acid

<220>
<221> SITE
<222> (100)..(102)
<223> This region may encompass 1‐3 residues

<220>
<221> MOD_RES
<222> (112)..(112)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (114)..(115)
<223> Any amino acid

<220>
<221> SITE
<222> (114)..(115)

<220>

<221> MOD_RES
<222> (1) . . (10)

<223> Any amino acid

<220>

<221> SITE
<222> (1) (10)
<223> This region may encompass 4-10 residues

<220>

<221> MOD_RES
<222> (38)..(45)

<223> Any amino acid

<220>

<221> SITE
<222> (38)..(45)

<223> This region may encompass 1-8 residues

<220>

<221> MOD_RES
<222> (94)..(94)

<223> Any amino acid

<220>

<221> MOD_RES

<222> (100) (102)
<223> Any amino acid

<220>

<221> SITE
<222> (100) (102)
<223> This region may encompass 1-3 residues

<220>

<221> MOD_RES

<222> (112) (112)
<223> Any amino acid

<220>

<221> MOD_RES

<222> (114) (115)

<223> Any amino acid

<220>

<221> SITE

<222> (114)..(115)



<223> This region may encompass 0‐2 residues

<220>
<221> MOD_RES
<222> (124)..(139)
<223> Any amino acid

<220>
<221> SITE
<222> (124)..(139)
<223> This region may encompass 3‐16 residues

<220>
<221> MOD_RES
<222> (154)..(154)
<223> Any amino acid

<400> 231
Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Thr Pro Leu Tyr Phe Glu 
1               5                   10                  15      

Cys Arg Tyr Asn Pro Phe Lys Asp Lys Gly Thr Gly Asn Lys Val Tyr 
            20                  25                  30          

Leu Val Ser Asn Asn Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Thr Gly Trp 
        35                  40                  45              

Asp Pro Pro Thr Asp Pro Asp Leu Ile Ile Glu Gly Phe Pro Leu Trp 
    50                  55                  60                  

Leu Leu Leu Trp Gly Trp Leu Asp Trp Gln Lys Lys Leu Gly Lys Ile 
65                  70                  75                  80  

Gln Asn Ile Asp Thr Asp Tyr Ile Leu Val Ile Gln Ser Xaa Tyr Tyr 
                85                  90                  95      

Ile Pro Pro Xaa Xaa Xaa Lys Leu Pro Tyr Tyr Val Pro Leu Asp Xaa 
            100                 105                 110         

Asp Xaa Xaa Phe Leu His Gly Arg Ser Pro Tyr Xaa Xaa Xaa Xaa Xaa 
        115                 120                 125             

<223> This region may encompass 0-2 residues

<220>

<221> MOD_RES
<222> (124) . (139)

<223> Any amino acid

<220>

<221> SITE
<222> (124) . . (139)

<223> This region may encompass 3-16 residues

<220>

<221> MOD_RES
<222> (154) . . (154)

<223> Any amino acid

<400> 231

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Thr Pro Leu Tyr Phe Glu
1 5 10 15

Cys Arg Tyr Asn Pro Phe Lys Asp Lys Gly Thr Gly Asn Lys Val Tyr
20 25 30

Leu Val Ser Asn Asn Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Thr Gly Trp
35 40 45

Asp Pro Pro Thr Asp Pro Asp Leu Ile Ile Glu Gly Phe Pro Leu Trp
50 55 60

Leu Leu Leu Trp Gly Trp Leu Asp Trp Gln Lys Lys Leu Gly Lys Ile
65 70 75 80

Gln Asn Ile Asp Thr Asp Tyr Ile Leu Val Ile Gln Ser Xaa Tyr Tyr
85 90 95

Ile Pro Pro Xaa Xaa Xaa Lys Leu Pro Tyr Tyr Val Pro Leu Asp Xaa
100 105 110

Asp Xaa Xaa Phe Leu His Gly Arg Ser Pro Tyr Xaa Xaa Xaa Xaa Xaa
115 120 125



Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Pro Ser Asp Lys Gln 
    130                 135                 140                 

His Trp His Pro Lys Val Arg Phe Gln Xaa Glu Thr Ile Asn Asn Ile 
145                 150                 155                 160 

Ala Leu Thr Gly Pro Gly Thr Pro Lys Leu Pro Asn Gln Lys Ser Ile 
                165                 170                 175     

Gln Ala His Met Lys Tyr Lys Phe Tyr Phe Lys 
            180                 185         

<210> 232
<211> 163
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<220>
<221> MOD_RES
<222> (34)..(34)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (65)..(65)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (77)..(78)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (86)..(87)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (96)..(96)
<223> Any amino acid

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Pro Ser Asp Lys Gln
130 135 140

His Trp His Pro Lys Val Arg Phe Gln Xaa Glu Thr Ile Asn Asn Ile
145 150 155 160

Ala Leu Thr Gly Pro Gly Thr Pro Lys Leu Pro Asn Gln Lys Ser Ile
165 170 175

Gln Ala His Met Lys Tyr Lys Phe Tyr Phe Lys
180 185

<210> 232

<211> 163

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic

polypeptide

<220>

<221> MOD RES

<222> (34) (34)

<223> Any amino acid

<220>

<221> MOD_RES

<222> (65) (65)
<223> Any amino acid

<220>

<221> MOD_RES

<222> (77) . (78)

<223> Any amino acid

<220>

<221> MOD RES

<222> (86) . (87)

<223> Any amino acid

<220>

<221> MOD_RES
<222> (96)..(96)

<223> Any amino acid



<220>
<221> MOD_RES
<222> (102)..(106)
<223> Any amino acid

<220>
<221> SITE
<222> (102)..(106)
<223> This region may encompass 0‐5 residues

<220>
<221> MOD_RES
<222> (125)..(125)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (135)..(135)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (138)..(163)
<223> Any amino acid

<220>
<221> SITE
<222> (138)..(163)
<223> This region may encompass 0‐26 residues

<400> 232
Trp Gly Gly Cys Pro Ala Pro Met Glu Thr Ile Thr Asp Pro Cys Lys 
1               5                   10                  15      

Gln Pro Lys Tyr Pro Ile Pro Asn Asn Leu Leu Gln Thr Thr Ser Leu 
            20                  25                  30          

Gln Xaa Pro Thr Thr Pro Ile Glu Thr Tyr Leu Tyr Lys Phe Asp Glu 
        35                  40                  45              

Arg Arg Gly Leu Leu Thr Lys Lys Ala Ala Lys Arg Ile Lys Lys Asp 
    50                  55                  60                  

Xaa Thr Thr Glu Thr Thr Leu Phe Thr Asp Thr Gly Xaa Xaa Thr Ser 
65                  70                  75                  80  

<220>

<221> MOD_RES

<222> (102) . (106)

<223> Any amino acid

<220>

<221> SITE
<222> (102) . . (106)

<223> This region may encompass 0-5 residues

<220>

<221> MOD_RES

<222> (125) . (125)

<223> Any amino acid

<220>

<221> MOD_RES
<222> (135) . . (135)

<223> Any amino acid

<220>

<221> MOD_RES
<222> (138) . . (163)

<223> Any amino acid

<220>

<221> SITE
<222> (138) . . (163)

<223> This region may encompass 0-26 residues

<400> 232

Trp Gly Gly Cys Pro Ala Pro Met Glu Thr Ile Thr Asp Pro Cys Lys
1 5 10 15

Gln Pro Lys Tyr Pro Ile Pro Asn Asn Leu Leu Gln Thr Thr Ser Leu
20 25 30

Gln Xaa Pro Thr Thr Pro Ile Glu Thr Tyr Leu Tyr Lys Phe Asp Glu
35 40 45

Arg Arg Gly Leu Leu Thr Lys Lys Ala Ala Lys Arg Ile Lys Lys Asp
50 55 60

Xaa Thr Thr Glu Thr Thr Leu Phe Thr Asp Thr Gly Xaa Xaa Thr Ser
65 70 75 80



Thr Thr Leu Pro Thr Xaa Xaa Gln Thr Glu Thr Thr Gln Glu Glu Xaa 
                85                  90                  95      

Thr Ser Glu Glu Glu Xaa Xaa Xaa Xaa Xaa Glu Thr Leu Leu Gln Gln 
            100                 105                 110         

Leu Gln Gln Leu Arg Arg Lys Gln Lys Gln Leu Arg Xaa Arg Ile Leu 
        115                 120                 125             

Gln Leu Leu Gln Leu Leu Xaa Leu Leu Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
    130                 135                 140                 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
145                 150                 155                 160 

Xaa Xaa Xaa 
            

<210> 233
<211> 203
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<220>
<221> MOD_RES
<222> (79)..(79)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (104)..(104)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (116)..(116)
<223> Any amino acid

Thr Thr Leu Pro Thr Xaa Xaa Gln Thr Glu Thr Thr Gln Glu Glu Xaa
85 90 95

Thr Ser Glu Glu Glu Xaa Xaa Xaa Xaa Xaa Glu Thr Leu Leu Gln Gln
100 105 110

Leu Gln Gln Leu Arg Arg Lys Gln Lys Gln Leu Arg Xaa Arg Ile Leu
115 120 125

Gln Leu Leu Gln Leu Leu Xaa Leu Leu Xaa Xaa Xaa Xaa Xaa Xaa Xaa
130 135 140

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
145 150 155 160

Xaa Xaa Xaa

<210> 233

<211> 203

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
polypeptide

<220>

<221> MOD_RES
<222> (79) . (79)

<223> Any amino acid

<220>

<221> MOD_RES
-<222> (104) . (104)

<223> Any amino acid

<220>

<221> MOD_RES
<222> (116) . . (116)

<223> Any amino acid



<220>
<221> MOD_RES
<222> (120)..(121)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (125)..(125)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (170)..(170)
<223> Any amino acid

<400> 233
Thr Ile Pro Leu Lys Gln Trp Gln Pro Glu Ser Ile Arg Lys Cys Lys 
1               5                   10                  15      

Ile Lys Gly Tyr Gly Thr Leu Val Leu Gly Ala Glu Gly Arg Gln Phe 
            20                  25                  30          

Tyr Cys Tyr Thr Asn Glu Lys Asp Glu Tyr Thr Pro Pro Lys Ala Pro 
        35                  40                  45              

Gly Gly Gly Gly Phe Gly Val Glu Leu Phe Ser Leu Glu Tyr Leu Tyr 
    50                  55                  60                  

Glu Gln Trp Lys Ala Arg Asn Asn Ile Trp Thr Lys Ser Asn Xaa Tyr 
65                  70                  75                  80  

Lys Asp Leu Cys Arg Tyr Thr Gly Cys Lys Ile Thr Phe Tyr Arg His 
                85                  90                  95      

Pro Thr Thr Asp Phe Ile Val Xaa Tyr Ser Arg Gln Pro Pro Phe Glu 
            100                 105                 110         

Ile Asp Lys Xaa Thr Tyr Met Xaa Xaa His Pro Gln Xaa Leu Leu Leu 
        115                 120                 125             

Arg Lys His Lys Lys Ile Ile Leu Ser Lys Ala Thr Asn Pro Lys Gly 

<220>

<221> MOD_RES
<222> (120) . . (121)

<223> Any amino acid

<220>

<221> MOD_RES
<222> (125) . . (125)

<223> Any amino acid

<220>

<221> MOD_RES

<222> (170) . (170)

<223> Any amino acid

<400> 233

Thr Ile Pro Leu Lys Gln Trp Gln Pro Glu Ser Ile Arg Lys Cys Lys
1 5 10 15

Ile Lys Gly Tyr Gly Thr Leu Val Leu Gly Ala Glu Gly Arg Gln Phe
20 25 30

Tyr Cys Tyr Thr Asn Glu Lys Asp Glu Tyr Thr Pro Pro Lys Ala Pro
35 40 45

Gly Gly Gly Gly Phe Gly Val Glu Leu Phe Ser Leu Glu Tyr Leu Tyr

50 55 60

Glu Gln Trp Lys Ala Arg Asn Asn Ile Trp Thr Lys Ser Asn Xaa Tyr
65 70 75 80

Lys Asp Leu Cys Arg Tyr Thr Gly Cys Lys Ile Thr Phe Tyr Arg His
85 90 95

Pro Thr Thr Asp Phe Ile Val Xaa Tyr Ser Arg Gln Pro Pro Phe Glu
100 105 110

Ile Asp Lys Xaa Thr Tyr Met Xaa Xaa His Pro Gln Xaa Leu Leu Leu
115 120 125

Arg Lys His Lys Lys Ile Ile Leu Ser Lys Ala Thr Asn Pro Lys Gly



    130                 135                 140                 

Lys Leu Lys Lys Lys Ile Lys Ile Lys Pro Pro Lys Gln Met Leu Asn 
145                 150                 155                 160 

Lys Trp Phe Phe Gln Lys Gln Phe Ala Xaa Tyr Gly Leu Val Gln Leu 
                165                 170                 175     

Gln Ala Ala Ala Cys Asx Leu Arg Tyr Pro Arg Leu Gly Cys Cys Asn 
            180                 185                 190         

Glu Asn Arg Leu Ile Thr Leu Tyr Tyr Leu Asn 
        195                 200             

<210> 234
<211> 162
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<220>
<221> MOD_RES
<222> (12)..(12)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (20)..(20)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (23)..(23)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (30)..(30)
<223> Any amino acid

<220>

130 135 140

Lys Leu Lys Lys Lys Ile Lys Ile Lys Pro Pro Lys Gln Met Leu Asn
145 150 155 160

Lys Trp Phe Phe Gln Lys Gln Phe Ala Xaa Tyr Gly Leu Val Gln Leu
165 170 175

Gln Ala Ala Ala Cys Asx Leu Arg Tyr Pro Arg Leu Gly Cys Cys Asn
180 185 190

Glu Asn Arg Leu Ile Thr Leu Tyr Tyr Leu Asn
195 200

<210> 234

<211> 162

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
polypeptide

<220>

<221> MOD_RES

<222> (12) . (12)

<223> Any amino acid

<220>

<221> MOD_RES

<222> (20) (20)

<223> Any amino acid

<220>

<221> MOD_RES

<222> (23) (23)
<223> Any amino acid

<220>

<221> MOD_RES

<222> (30) (30)

<223> Any amino acid

<220>



<221> MOD_RES
<222> (58)..(58)
<223> I or L

<220>
<221> MOD_RES
<222> (84)..(84)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (90)..(90)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (95)..(95)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (105)..(105)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (111)..(111)
<223> I or L

<220>
<221> MOD_RES
<222> (113)..(113)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (154)..(154)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (156)..(156)
<223> Any amino acid

<400> 234
Leu Pro Ile Val Val Ala Arg Tyr Asn Pro Ala Xaa Asp Thr Gly Lys 
1               5                   10                  15      

Gly Asn Lys Xaa Trp Leu Xaa Ser Thr Leu Asn Gly Ser Xaa Trp Ala 

<221> MOD_RES
<222> (58)..(58)

<223> I or L

<220>

<221> MOD_RES
<222> (84)..(84)

<223> Any amino acid

<220>

<221> MOD_RES
<222> (90)..(90)

<223> Any amino acid

<220>

<221> MOD_RES
<222> (95). (95)

<223> Any amino acid

<220>

<221> MOD_RES
<222> (105) (105)
<223> Any amino acid

<220>

<221> MOD_RES

<222> (111) (111)
<223> I or L

<220>

<221> MOD_RES
<222> (113) . . (113)

<223> Any amino acid

<220>

<221> MOD_RES

<222> (154) (154)
<223> Any amino acid

<220>

<221> MOD_RES
<222> (156) . . (156)

<223> Any amino acid

<400> 234
Leu Pro Ile Val Val Ala Arg Tyr Asn Pro Ala Xaa Asp Thr Gly Lys
1 5 10 15

Gly Asn Lys Xaa Trp Leu Xaa Ser Thr Leu Asn Gly Ser Xaa Trp Ala



            20                  25                  30          

Pro Pro Thr Thr Asp Lys Asp Leu Ile Ile Glu Gly Leu Pro Leu Trp 
        35                  40                  45              

Leu Ala Leu Tyr Gly Tyr Trp Ser Tyr Xaa Lys Lys Val Lys Lys Asp 
    50                  55                  60                  

Lys Gly Ile Leu Gln Ser His Met Phe Val Val Lys Ser Pro Ala Ile 
65                  70                  75                  80  

Gln Pro Leu Xaa Thr Ala Thr Thr Gln Xaa Thr Phe Tyr Pro Xaa Ile 
                85                  90                  95      

Asp Asn Ser Phe Ile Gln Gly Lys Xaa Pro Tyr Asp Glu Pro Xaa Thr 
            100                 105                 110         

Xaa Asn Gln Lys Lys Leu Trp Tyr Pro Thr Leu Glu His Gln Gln Glu 
        115                 120                 125             

Thr Ile Asn Ala Ile Val Glu Ser Gly Pro Tyr Val Pro Lys Leu Asp 
    130                 135                 140                 

Asn Gln Lys Asn Ser Thr Trp Glu Leu Xaa Tyr Xaa Tyr Thr Phe Tyr 
145                 150                 155                 160 

Phe Lys 
        

<210> 235
<211> 177
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<220>

20 25 30

Pro Pro Thr Thr Asp Lys Asp Leu Ile Ile Glu Gly Leu Pro Leu Trp
35 40 45

Leu Ala Leu Tyr Gly Tyr Trp Ser Tyr Xaa Lys Lys Val Lys Lys Asp
50 55 60

Lys Gly Ile Leu Gln Ser His Met Phe Val Val Lys Ser Pro Ala Ile
65 70 75 80

Gln Pro Leu Xaa Thr Ala Thr Thr Gln Xaa Thr Phe Tyr Pro Xaa Ile
85 90 95

Asp Asn Ser Phe Ile Gln Gly Lys Xaa Pro Tyr Asp Glu Pro Xaa Thr
100 105 110

Xaa Asn Gln Lys Lys Leu Trp Tyr Pro Thr Leu Glu His Gln Gln Glu
115 120 125

Thr Ile Asn Ala Ile Val Glu Ser Gly Pro Tyr Val Pro Lys Leu Asp
130 135 140

Asn Gln Lys Asn Ser Thr Trp Glu Leu Xaa Tyr Xaa Tyr Thr Phe Tyr
145 150 155 160

Phe Lys

<210> 235

<211> 177

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
polypeptide

<220>



<221> MOD_RES
<222> (16)..(16)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (26)..(26)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (33)..(33)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (73)..(73)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (81)..(82)
<223> Any amino acid

<220>
<221> SITE
<222> (81)..(82)
<223> This region may encompass 0‐2 residues

<220>
<221> MOD_RES
<222> (90)..(90)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (94)..(94)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (119)..(124)
<223> Any amino acid

<220>
<221> SITE
<222> (119)..(124)
<223> This region may encompass 1‐6 residues

<220>

<221> MOD_RES

<222> (16)..(16)

<223> Any amino acid

<220>

<221> MOD_RES
<222> (26)..(26)

<223> Any amino acid

<220>

<221> MOD_RES
<222> (33)..(33)

<223> Any amino acid

<220>

<221> MOD_RES

<222> (73)..(73)

<223> Any amino acid

<220>

<221> MOD_RES
<222> (81) .. (82)

<223> Any amino acid

<220>

<221> SITE

<222> (81) (82)
<223> This region may encompass 0-2 residues

<220>

<221> MOD_RES

<222> (90) (90)

<223> Any amino acid

<220>

<221> MOD_RES

<222> (94) (94)

<223> Any amino acid

<220>

<221> MOD_RES

<222> (119) (124)

<223> Any amino acid

<220>

<221> SITE
<222> (119) . . (124)

<223> This region may encompass 1-6 residues

<220>



<221> MOD_RES
<222> (168)..(177)
<223> Any amino acid

<220>
<221> SITE
<222> (168)..(177)
<223> This region may encompass 1‐10 residues

<400> 235
Trp Gly Gly Pro Gln Ile Pro Asp Gln Pro Val Glu Asp Pro Lys Xaa 
1               5                   10                  15      

Gln Gly Thr Tyr Pro Val Pro Asp Thr Xaa Gln Gln Thr Ile Gln Ile 
            20                  25                  30          

Xaa Asn Pro Leu Lys Gln Lys Pro Glu Thr Met Phe His Asp Trp Asp 
        35                  40                  45              

Tyr Arg Arg Gly Ile Ile Thr Ser Thr Ala Leu Lys Arg Met Gln Glu 
    50                  55                  60                  

Asn Leu Glu Thr Asp Ser Ser Phe Xaa Ser Asp Ser Glu Glu Thr Pro 
65                  70                  75                  80  

Xaa Xaa Lys Lys Lys Lys Arg Leu Thr Xaa Glu Leu Pro Xaa Pro Gln 
                85                  90                  95      

Glu Glu Thr Glu Glu Ile Gln Ser Cys Leu Leu Ser Leu Cys Glu Glu 
            100                 105                 110         

Ser Thr Cys Gln Glu Glu Xaa Xaa Xaa Xaa Xaa Xaa Glu Asn Leu Gln 
        115                 120                 125             

Gln Leu Ile His Gln Gln Gln Gln Gln Gln Gln Gln Leu Lys His Asn 
    130                 135                 140                 

Ile Leu Lys Leu Leu Ser Asp Leu Lys Glx Lys Gln Arg Leu Leu Gln 
145                 150                 155                 160 

<221> MOD_RES
-<222> (168) . (177)

<223> Any amino acid

<220>

<221> SITE
<222> (168) . . (177)

<223> This region may encompass 1 -10 residues

<400> 235

Trp Gly Gly Pro Gln Ile Pro Asp Gln Pro Val Glu Asp Pro Lys Xaa
1 5 10 15

Gln Gly Thr Tyr Pro Val Pro Asp Thr Xaa Gln Gln Thr Ile Gln Ile
20 25 30

Xaa Asn Pro Leu Lys Gln Lys Pro Glu Thr Met Phe His Asp Trp Asp
35 40 45

Tyr Arg Arg Gly Ile Ile Thr Ser Thr Ala Leu Lys Arg Met Gln Glu
50 55 60

Asn Leu Glu Thr Asp Ser Ser Phe Xaa Ser Asp Ser Glu Glu Thr Pro
65 70 75 80

Xaa Xaa Lys Lys Lys Lys Arg Leu Thr Xaa Glu Leu Pro Xaa Pro Gln
85 90 95

Glu Glu Thr Glu Glu Ile Gln Ser Cys Leu Leu Ser Leu Cys Glu Glu
100 105 110

Ser Thr Cys Gln Glu Glu Xaa Xaa Xaa Xaa Xaa Xaa Glu Asn Leu Gln
115 120 125

Gln Leu Ile His Gln Gln Gln Gln Gln Gln Gln Gln Leu Lys His Asn
130 135 140

Ile Leu Lys Leu Leu Ser Asp Leu Lys Glx Lys Gln Arg Leu Leu Gln
145 150 155 160



Leu Gln Thr Gly Ile Leu Glu Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
                165                 170                 175     

Xaa 
    

<210> 236

<400> 236
000

<210> 237

<400> 237
000

<210> 238

<400> 238
000

<210> 239

<400> 239
000

<210> 240

<400> 240
000

<210> 241

<400> 241
000

<210> 242

<400> 242
000

Leu Gln Thr Gly Ile Leu Glu Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
165 170 175

Xaa

<210> 236

<400> 236

000

<210> 237

<400> 237

000

<210> 238

<400> 238

000

<210> 239

<400> 239

000

<210> 240

<400> 240

000

<210> 241

<400> 241

000

<210> 242

<400> 242

000



<210> 243

<400> 243
000

<210> 244

<400> 244
000

<210> 245

<400> 245
000

<210> 246

<400> 246
000

<210> 247

<400> 247
000

<210> 248

<400> 248
000

<210> 249

<400> 249
000

<210> 250

<400> 250
000

<210> 251

<210> 243

<400> 243

000

<210> 244

<400> 244
000

<210> 245

<400> 245

000

<210> 246

<400> 246

000

<210> 247

<400> 247

000

<210> 248

<400> 248

000

<210> 249

<400> 249

000

<210> 250

<400> 250

000

<210> 251



<400> 251
000

<210> 252

<400> 252
000

<210> 253

<400> 253
000

<210> 254

<400> 254
000

<210> 255

<400> 255
000

<210> 256

<400> 256
000

<210> 257

<400> 257
000

<210> 258

<400> 258
000

<210> 259

<400> 259
000

<400> 251

000

<210> 252

<400> 252

000

<210> 253

<400> 253

000

<210> 254

<400> 254

000

<210> 255

<400> 255

000

<210> 256

<400> 256

000

<210> 257

<400> 257

000

<210> 258

<400> 258

000

<210> 259

<400> 259

000



<210> 260

<400> 260
000

<210> 261

<400> 261
000

<210> 262

<400> 262
000

<210> 263

<400> 263
000

<210> 264

<400> 264
000

<210> 265

<400> 265
000

<210> 266

<400> 266
000

<210> 267

<400> 267
000

<210> 260

<400> 260

000

<210> 261

<400> 261

000

<210> 262

<400> 262

000

<210> 263

<400> 263

000

<210> 264

<400> 264
000

<210> 265

<400> 265

000

<210> 266

<400> 266

000

<210> 267

<400> 267

000



<210> 268

<400> 268
000

<210> 269

<400> 269
000

<210> 270

<400> 270
000

<210> 271

<400> 271
000

<210> 272

<400> 272
000

<210> 273

<400> 273
000

<210> 274

<400> 274
000

<210> 275

<400> 275
000

<210> 276

<210> 268

<400> 268
000

<210> 269

<400> 269

000

<210> 270

<400> 270

000

<210> 271

<400> 271

000

<210> 272

<400> 272

000

<210> 273

<400> 273

000

<210> 274

<400> 274

000

<210> 275

<400> 275

000

<210> 276



<400> 276
000

<210> 277

<400> 277
000

<210> 278

<400> 278
000

<210> 279

<400> 279
000

<210> 280

<400> 280
000

<210> 281

<400> 281
000

<210> 282

<400> 282
000

<210> 283

<400> 283
000

<210> 284

<400> 284
000

<400> 276

000

<210> 277

<400> 277

000

<210> 278

<400> 278

000

<210> 279

<400> 279

000

<210> 280

<400> 280

000

<210> 281

<400> 281

000

<210> 282

<400> 282

000

<210> 283

<400> 283

000

<210> 284

<400> 284
000



<210> 285

<400> 285
000

<210> 286

<400> 286
000

<210> 287

<400> 287
000

<210> 288

<400> 288
000

<210> 289

<400> 289
000

<210> 290

<400> 290
000

<210> 291

<400> 291
000

<210> 292

<400> 292
000

<210> 285

<400> 285

000

<210> 286

<400> 286

000

<210> 287

<400> 287

000

<210> 288

<400> 288

000

<210> 289

<400> 289

000

<210> 290

<400> 290

000

<210> 291

<400> 291

000

<210> 292

<400> 292

000



<210> 293

<400> 293
000

<210> 294

<400> 294
000

<210> 295

<400> 295
000

<210> 296

<400> 296
000

<210> 297

<400> 297
000

<210> 298

<400> 298
000

<210> 299

<400> 299
000

<210> 300
<211> 76
<212> RNA
<213> Alphatorquevirus sp.

<400> 300
gccauuuuaa guagcugacg ucaaggauug acguaaaggu uaaaggucau ccucggcgga       60

<210> 293

<400> 293

000

<210> 294

<400> 294

000

<210> 295

<400> 295

000

<210> 296

<400> 296

000

<210> 297

<400> 297

000

<210> 298

<400> 298

000

<210> 299

<400> 299

000

<210> 300
<211> 76

<212> RNA
<213> Alphatorquevirus sp.

<400> 300

gccauuuuaa guagcugacg ucaaggauug acguaaaggu uaaaggucau ccucggcgga 60



agcuacacaa aauggu                                                       76

<210> 301
<211> 78
<212> RNA
<213> Alphatorquevirus sp.

<400> 301
gcguacguca caagucacgu ggaggggacc cgcuguaacc cggaaguagg ccccgucacg       60

ugacuuacca cgugugua                                                     78

<210> 302
<211> 77
<212> RNA
<213> Alphatorquevirus sp.

<400> 302
gccauuuuaa guagcugacg ucaaggauug acgugaaggu uaaaggucau ccucggcgga       60

agcuacacaa aauggug                                                      77

<210> 303
<211> 78
<212> RNA
<213> Alphatorquevirus sp.

<400> 303
gcacacguca uaagucacgu gguggggacc cgcuguaacc cggaaguagg ccccgucacg       60

ugauuuguca cgugugua                                                     78

<210> 304
<211> 66
<212> RNA
<213> Alphatorquevirus sp.

<400> 304
cuuccggguc auaggucaca ccuacgucac aagucacgug gggaggguug gcguauagcc       60

cggaag                                                                  66

<210> 305
<211> 68
<212> RNA

agcuacacaa aauggu 76

<210> 301

<211> 78

<212> RNA
<213> Alphatorquevirus sp.

<400> 301

gcguacguca caagucacgu ggaggggacc cgcuguaacc cggaaguagg ccccgucacg 60

ugacuuacca cgugugua 78

<210> 302

<211> 77

<212> RNA
<213> Alphatorquevirus sp.

<400> 302

gccauuuuaa guagcugacg ucaaggauug acgugaaggu uaaaggucau ccucggcgga 60

agcuacacaa aauggug 77

<210> 303

<211> 78

<212> RNA

<213> Alphatorquevirus sp.

<400> 303

gcacacguca uaagucacgu gguggggacc cgcuguaacc cggaaguagg ccccgucacg 60

ugauuuguca cgugugua 78

<210> 304

<211> 66

<212> RNA
<213> Alphatorquevirus sp.

<400> 304

cuuccggguc auaggucaca ccuacgucac aagucacgug gggaggguug gcguauagcc 60

cggaag 66

<210> 305

<211> 68

<212> RNA



<213> Alphatorquevirus sp.

<400> 305
gccggggggc ugccgccccc cccggggaaa ggggggggcc ccccccgggg ggggguuugc       60

cccccggc                                                                68

<210> 306
<211> 78
<212> RNA
<213> Alphatorquevirus sp.

<400> 306
auacgucauc agucacgugg gggaaggcgu gccuaaaccc ggaagcaucc ucguccacgu       60

gacugugacg uguguggc                                                     78

<210> 307
<211> 73
<212> RNA
<213> Alphatorquevirus sp.

<400> 307
cauuuuaagu aaggcggaag cagcucggcg uacacaaaau ggcggcggag cacuuccggc       60

uugcccaaaa ugg                                                          73

<210> 308
<211> 71
<212> RNA
<213> Alphatorquevirus sp.

<400> 308
gucacaaguc acguggggag gguuggcguu uaacccggaa gccaauccuc uuacguggcc       60

ugucacguga c                                                            71

<210> 309
<211> 70
<212> RNA
<213> Alphatorquevirus sp.

<400> 309
cgaccgcguc ccgaaggcgg guacccgagg ugaguuuaca caccgagguu aagggccaau       60

ucgggcuugg                                                              70

<213> Alphatorquevirus sp.

<400> 305

gccggggggc ugccgccccc cccggggaaa ggggggggcc ccccccgggg ggggguuuge 60

cccccggc 68

<210> 306

<211> 78

<212> RNA
<213> Alphatorquevirus sp.

<400> 306

auacgucauc agucacgugg gggaaggcgu gccuaaaccc ggaagcaucc ucguccacgu 60

gacugugacg uguguggc 78

<210> 307

<211> 73

<212> RNA
<213> Alphatorquevirus sp.

<400> 307

cauuuuaagu aaggcggaag cagcucggcg uacacaaaau ggcggcggag cacuuccggc 60

uugcccaaaa ugg 73

<210> 308

<211> 71

<212> RNA
<213> Alphatorquevirus sp.

<400> 308

gucacaaguc acguggggag gguuggcguu uaacccggaa gccaauccuc uuacguggcc 60

ugucacguga C 71

<210> 309

<211> 70

<212> RNA
<213> Alphatorquevirus sp.

<400> 309

cgaccgcguc ccgaaggcgg guacccgagg ugaguuuaca caccgagguu aagggccaau 60

ucgggcuugg 70



<210> 310
<211> 59
<212> RNA
<213> Alphatorquevirus sp.

<400> 310
cgcgguaucg uagccgacgc ggaccccguu uucggggccc ccgcggggcu cucggcgcg        59

<210> 311
<211> 78
<212> RNA
<213> Alphatorquevirus sp.

<400> 311
cgccauuuug ugauacgcgc guccccuccc ggcuuccgua caacgucagg cggggcgugg       60

ccguaucaga aaauggcg                                                     78

<210> 312
<211> 77
<212> RNA
<213> Alphatorquevirus sp.

<400> 312
gcuacgucau aagucacgug acugggcagg uacuaaaccc ggaaguaucc ucggucacgu       60

ggccugucac guaguug                                                      77

<210> 313
<211> 80
<212> RNA
<213> Alphatorquevirus sp.

<400> 313
ggcusugacg ucaaagucac gugggraggg uggcguuaaa cccggaaguc auccucguca       60

cgugaccuga cgucacagcc                                                   80

<210> 314
<211> 66
<212> RNA
<213> Alphatorquevirus sp.

<400> 314

<210> 310

<211> 59

<212> RNA
<213> Alphatorquevirus sp.

<400> 310

cgcgguaucg uagccgacgc ggaccccguu uucggggccc ccgcggggcu cucggcgcg 59

<210> 311

<211> 78

<212> RNA
<213> Alphatorquevirus sp.

<400> 311

cgccauuuug ugauacgcgc guccccuccc ggcuuccgua caacgucagg cggggcgugg 60

ccguaucaga aaauggcg 78

<210> 312

<211> 77

<212> RNA

<213> Alphatorquevirus sp.

<400> 312

gcuacgucau aagucacgug acugggcagg uacuaaacco ggaaguaucc ucggucacgu 60

ggccugucad guaguug 77

<210> 313

<211> 80

<212> RNA
<213> Alphatorquevirus sp.

<400> 313

ggcusugacg ucaaagucac gugggraggg uggcguuaaa cccggaaguc auccucguca 60

cgugaccuga cgucacagcc 80

<210> 314

<211> 66

<212> RNA
<213> Alphatorquevirus sp.

<400> 314



gcccguccgc ggcgagagcg cgagcgaagc gagcgaucga gcgucccgug ggcgggugcc       60

gaaggu                                                                  66

<210> 315
<211> 80
<212> RNA
<213> Alphatorquevirus sp.

<400> 315
gguugugacg ucaaagucac guggggaggg cggcguuaaa cccggaaguc auccucguca       60

cgugaccuga cgucacggcc                                                   80

<210> 316
<211> 67
<212> RNA
<213> Alphatorquevirus sp.

<400> 316
gcccguccgc ggcgagagcg cgagcgaagc gagcgaucga gcgucccgug ggcgggugcc       60

guaggug                                                                 67

<210> 317
<211> 67
<212> RNA
<213> Alphatorquevirus sp.

<400> 317
gcccguccgc ggcgagagcg cgagcgaagc gagcgaucga gcgucccgug ggcgggugcc       60

guaggug                                                                 67

<210> 318
<211> 80
<212> RNA
<213> Alphatorquevirus sp.

<400> 318
ggcugugacg ucaaagucac guggggaggg cggcguuaaa cccggaaguc auccucguca       60

cgugaccuga cgucacggcc                                                   80

<210> 319

gcccguccgc ggcgagagcg cgagcgaage gagcgaucga gcgucccgug ggcgggugcc 60

gaaggu 66

<210> 315

<211> 80

<212> RNA
<213> Alphatorquevirus sp.

<400> 315

gguugugacg ucaaagucac guggggaggg cggcguuaaa cccggaaguc auccucguca 60

cgugaccuga cgucacggcc 80

<210> 316
<211> 67

<212> RNA
<213> Alphatorquevirus sp.

<400> 316

gcccguccgc ggcgagagcg cgagcgaagc gagcgaucga gcgucccgug ggcgggugcc 60

guaggug 67

<210> 317

<211> 67

<212> RNA
<213> Alphatorquevirus sp.

<400> 317

gcccguccgc ggcgagagcg cgagcgaage gagcgaucga gcgucccgug ggcgggugcc 60

guaggug 67

<210> 318

<211> 80

<212> RNA
<213> Alphatorquevirus sp.

<400> 318

ggcugugacg ucaaagucac guggggaggg cggcguuaaa cccggaaguc auccucguca 60

cgugaccuga cgucacggcc 80

<210> 319



<211> 79
<212> RNA
<213> Alphatorquevirus sp.

<400> 319
agaccacgug guaagucacg ugggggcagc ugcuguaaac ccggaaguag cugacccgcg       60

ugacugguca cgugaccug                                                    79

<210> 320
<211> 78
<212> RNA
<213> Alphatorquevirus sp.

<400> 320
cgccauuuua uaauacgcgc guccccuccc ggcuuccgua cuacgucagg cggggcgugg       60

ccguauuaga aaauggug                                                     78

<210> 321
<211> 72
<212> RNA
<213> Alphatorquevirus sp.

<400> 321
uaaguaaggc ggaaccaggc ugucacccug ugucaaaggu caagggacag ccuuccggcu       60

ugcacaaaau gg                                                           72

<210> 322
<211> 78
<212> RNA
<213> Alphatorquevirus sp.

<400> 322
ugccuacguc auaagucacg uggggacggc ugcuguaaac acggaaguag cugacccgcg       60

ugacuuguca cgugagca                                                     78

<210> 323
<211> 72
<212> RNA
<213> Alphatorquevirus sp.

<400> 323
uuguguaagg cggaacaggc ugacaccccg ugucaaaggu caggggucag ccuccgcuuu       60

<211> 79

<212> RNA
<213> Alphatorquevirus sp.

<400> 319

agaccacgug guaagucacg ugggggcagc ugcuguaaac ccggaaguag cugacccgcg 60

ugacugguca cgugaccug 79

<210> 320

<211> 78

<212> RNA

<213> Alphatorquevirus sp.

<400> 320

cgccauuuua uaauacgcgc guccccuccc ggcuuccgua cuacgucagg cggggcgugg 60

ccguauuaga aaauggug 78

<210> 321

<211> 72

<212> RNA
<213> Alphatorquevirus sp.

<400> 321

uaaguaaggc ggaaccaggc ugucacccug ugucaaaggu caagggacag ccuuccggcu 60

ugcacaaaau gg 72

<210> 322

<211> 78

<212> RNA
<213> Alphatorquevirus sp.

<400> 322

ugccuacguc auaagucacg uggggacggc ugcuguaaac acggaaguag cugacccgcg 60

ugacuuguca cgugagca 78

<210> 323

<211> 72

<212> RNA
<213> Alphatorquevirus sp.

<400> 323

uuguguaagg cggaacaggc ugacaccccg ugucaaaggu caggggucag ccuccgcuuu 60



gcaccaaaug gu                                                           72

<210> 324
<211> 79
<212> RNA
<213> Alphatorquevirus sp.

<400> 324
uaccuacguc auaagucacg ugggaagagc ugcugugaac cuggaaguag cugacccgcg       60

uggcuuguca cgugagugc                                                    79

<210> 325
<211> 75
<212> RNA
<213> Alphatorquevirus sp.

<400> 325
uuuuccuggc ccguccgcgg cgagagcgcg agcgaagcga gcgaucgggc gucccgaggg       60

cgggugccgg aggug                                                        75

<210> 326
<211> 68
<212> RNA
<213> Alphatorquevirus sp.

<400> 326
aaagugagug gggccagacu ucgccauagg gccuuuaacu uccgggugcg ucugggggcc       60

gccauuuu                                                                68

<210> 327
<211> 73
<212> RNA
<213> Alphatorquevirus sp.

<400> 327
gugacguuac ucucacguga ugggggcgug cucuaacccg gaagcauccu cgaccacgug       60

acugugacgu cac                                                          73

<210> 328
<211> 75

gcaccaaaug gu 72

<210> 324

<211> 79
<212> RNA
<213> Alphatorquevirus sp.

<400> 324

uaccuacguc auaagucacg ugggaagage ugcugugaac cuggaaguag cugacccgcg 60

uggcuuguca cgugagugc 79

<210> 325

<211> 75

<212> RNA
<213> Alphatorquevirus sp.

<400> 325

uuuccuggc ccguccgcgg cgagagcgcg agcgaagcga gcgaucgggc gucccgaggg 60

cgggugccgg aggug 75

<210> 326

<211> 68

<212> RNA
<213> Alphatorquevirus sp.

<400> 326

aaagugagug gggccagacu ucgccauagg gccuuuaacu uccgggugcg ucugggggcc 60

gccauuuu 68

<210> 327
<211> 73

<212> RNA
<213> Alphatorquevirus sp.

<400> 327

gugacguuac ucucacguga ugggggcgug cucuaacccg gaagcauccu cgaccacgug 60

acugugacgu cac 73

<210> 328

<211> 75



<212> RNA
<213> Alphatorquevirus sp.

<400> 328
agcgucuacu acguacacuu ccuggggugu guccugccac uguauauaaa ccagaggggu       60

gacgaauggu agagu                                                        75

<210> 329
<211> 73
<212> RNA
<213> Alphatorquevirus sp.

<400> 329
gugacgucaa agucacgugg ugacggccau uuuaacccgg aaguggcugu ugucacguga       60

cuugacguca cgg                                                          73

<210> 330
<211> 62
<212> RNA
<213> Alphatorquevirus sp.

<400> 330
gcuuuagacg ccauuuuagg cccucgcggg cacccguagg cgcguuuuaa ugacgucacg       60

gc                                                                      62

<210> 331
<211> 73
<212> RNA
<213> Alphatorquevirus sp.

<400> 331
cacccguagg cgcguuuuaa ugacgucacg gcagccauuu ugucgugacg uuugagacac       60

gugauggggg cgu                                                          73

<210> 332
<211> 80
<212> RNA
<213> Alphatorquevirus sp.

<400> 332
gucgugacgu uugagacacg ugaugggggc gugccuaaac ccggaagcau cccuggucac       60

<212> RNA
<213> Alphatorquevirus sp.

<400> 328

agcgucuacu acguacacuu ccuggggugu guccugccac uguauauaaa ccagaggggu 60

gacgaauggu agagu 75

<210> 329

<211> 73

<212> RNA
<213> Alphatorquevirus sp.

<400> 329

gugacgucaa agucacgugg ugacggccau uuuaacccgg aaguggcugu ugucacguga 60

cuugacguca cgg 73

<210> 330

<211> 62

<212> RNA

<213> Alphatorquevirus sp.

<400> 330

gcuuuagacg ccauuuuagg cccucgcggg cacccguagg cgcguuuuaa ugacgucacg 60

gc 62

<210> 331

<211> 73

<212> RNA
<213> Alphatorquevirus sp.

<400> 331

cacccguagg cgcguuuuaa ugacgucacg gcagccauuu ugucgugacg uuugagacac 60

gugauggggg cgu 73

<210> 332

<211> 80

<212> RNA
<213> Alphatorquevirus sp.

<400> 332

gucgugacgu uugagacacg ugaugggggc gugccuaaac ccggaagcau cccuggucac 60



gugacucuga cgucacggcg                                                   80

<210> 333
<211> 77
<212> RNA
<213> Alphatorquevirus sp.

<400> 333
cgaaagugag uggggccaga cuucgccaua aggccuuuaa cuuccgggug cguguggggg       60

ccgccauuuu agcuucg                                                      77

<210> 334
<211> 76
<212> RNA
<213> Alphatorquevirus sp.

<400> 334
cugugacguc aaagucacgu ggggagggcg gcguguaacc cggaagucau ccucgucacg       60

ugaccugacg ucacgg                                                       76

<210> 335
<211> 73
<212> RNA
<213> Alphatorquevirus sp.

<400> 335
cuguccgcca ucuugugacu uccuuccgcu uuuucaaaaa aaaagaggaa guaugacgua       60

gcggcggggg ggc                                                          73

<210> 336
<211> 67
<212> RNA
<213> Alphatorquevirus sp.

<400> 336
gguagaguuu uuuccgcccg uccgcagcga ggacgcgagc gcagcgagcg gccgagcgac       60

ccguggg                                                                 67

<210> 337
<211> 80
<212> RNA

gugacucuga cgucacggcg 80

<210> 333

<211> 77

<212> RNA

<213> Alphatorquevirus sp.

<400> 333

cgaaagugag uggggccaga cuucgccaua aggccuuuaa cuuccgggug cguguggggg 60

ccgccauuuu agcuucg 77

<210> 334

<211> 76

<212> RNA
<213> Alphatorquevirus sp.

<400> 334

cugugacguc aaagucacgu ggggagggcg gcguguaacc cggaagucau ccucgucacg 60

ugaccugacg ucacgg 76

<210> 335

<211> 73

<212> RNA
<213> Alphatorquevirus sp.

<400> 335

cuguccgcca ucuugugacu uccuuccgcu uuuucaaaaa aaaagaggaa guaugacgua 60

gcggcggggg ggc 73

<210> 336

<211> 67

<212> RNA

<213> Alphatorquevirus sp.

<400> 336

gguagaguuu uuuccgcccg uccgcagcga ggacgcgago gcagcgagcg gccgagcgac 60

ccguggg 67

<210> 337

<211> 80

<212> RNA



<213> Alphatorquevirus sp.

<400> 337
gcugugacgu uucagucacg uggggaggga acgccuaaac ccggaagcgu cccuggucac       60

gugauuguga cgucacggcc                                                   80

<210> 338
<211> 63
<212> RNA
<213> Alphatorquevirus sp.

<400> 338
ccgccauuuu gugacuuccu uccgcuuuuu caaaaaaaaa gaggaagugu gacguagcgg       60

cgg                                                                     63

<210> 339
<211> 78
<212> RNA
<213> Alphatorquevirus sp.

<400> 339
gacugugacg ucaaagucac guggggaggg cggcguguaa cccggaaguc auccucguca       60

cgugaccuga cgucacgg                                                     78

<210> 340
<211> 73
<212> RNA
<213> Alphatorquevirus sp.

<400> 340
cuguccgcca ucuugugacu uccuuccgcu uuuucaaaaa aaaagaggaa guaugacgug       60

gcggcggggg ggc                                                          73

<210> 341
<211> 80
<212> RNA
<213> Alphatorquevirus sp.

<400> 341
gguugugacg ucaaagucac guggggaggg cggcguguaa cccggaaguc auccucguca       60

cgugaccuga cgucacggcc                                                   80

<213> Alphatorquevirus sp.

<400> 337

gcugugacgu uucagucacg uggggaggga acgccuaaac ccggaagcgu cccuggucao 60

gugauuguga cgucacggcc 80

<210> 338

<211> 63

<212> RNA
<213> Alphatorquevirus sp.

<400> 338

ccgccauuuu gugacuuccu uccgcuuuuu caaaaaaaaa gaggaagugu gacguagcgg 60

cgg 63

<210> 339

<211> 78

<212> RNA
<213> Alphatorquevirus sp.

<400> 339

gacugugacg ucaaagucad guggggaggg cggcguguaa cccggaaguc auccucguca 60

cgugaccuga cgucacgg 78

<210> 340

<211> 73

<212> RNA

<213> Alphatorquevirus sp.

<400> 340

cuguccgcca ucuugugacu uccuuccgcu uuuucaaaaa aaaagaggaa guaugacgug 60

gcggcggggg ggc 73

<210> 341

<211> 80

<212> RNA
<213> Alphatorquevirus sp.

<400> 341

gguugugacg ucaaagucao guggggaggg cggcguguaa cccggaaguc auccucguca 60

cgugaccuga cgucacggcc 80



<210> 342
<211> 65
<212> RNA
<213> Alphatorquevirus sp.

<400> 342
cccgccaucu ugugacuucc uuccgcuuuu ucaaaaaaaa agaggaagug ugacguagcg       60

gcggg                                                                   65

<210> 343
<211> 67
<212> RNA
<213> Alphatorquevirus sp.

<400> 343
gcccguccgc ggcgagagcg cgagcgaagc gagcgaucga gcgucccgug ggcgggugcc       60

guaggug                                                                 67

<210> 344
<211> 78
<212> RNA
<213> Alphatorquevirus sp.

<400> 344
gacugugacg ucaaagucac guggggagga gggcguguaa cccggaaguc auccucguca       60

cgugaccuga cgucacgg                                                     78

<210> 345
<211> 62
<212> RNA
<213> Alphatorquevirus sp.

<400> 345
ucgcgucuua gugacgucac ggcagccauc uugguccuga cgucacuguc acguggggag       60

gg                                                                      62

<210> 346
<211> 76
<212> RNA
<213> Alphatorquevirus sp.

<210> 342

<211> 65

<212> RNA
<213> Alphatorquevirus sp.

<400> 342

cccgccaucu ugugacuucc uuccgcuuuu ucaaaaaaaa agaggaagug ugacguagcg 60

gcggg 65

<210> 343

<211> 67

<212> RNA
<213> Alphatorquevirus sp.

<400> 343

gcccguccgc ggcgagagcg cgagcgaage gagcgaucga gcgucccgug ggcgggugcc 60

guaggug 67

<210> 344

<211> 78

<212> RNA
<213> Alphatorquevirus sp.

<400> 344

gacugugacg ucaaagucao guggggagga gggcguguaa cccggaaguc auccucguca 60

cgugaccuga cgucacgg 78

<210> 345

<211> 62

<212> RNA

<213> Alphatorquevirus sp.

<400> 345

ucgcgucuua gugacgucao ggcagccauc uugguccuga cgucacuguc acguggggag 60

gg 62

<210> 346

<211> 76

<212> RNA
<213> Alphatorquevirus sp.



<400> 346
ugacgucacu gucacguggg gagggaacac gugaacccgg aagugucccu ggucacguga       60

caugacguca cggccg                                                       76

<210> 347
<211> 78
<212> RNA
<213> Alphatorquevirus sp.

<400> 347
cgccauuuua aguaagcaug gcgggcggug augucaaaug uuaaagguca cagccgguca       60

ugcuugcaca aaauggcg                                                     78

<210> 348
<211> 78
<212> RNA
<213> Alphatorquevirus sp.

<400> 348
cgccauuuua aguaagcaug gcgggcggug acgugcaaug ucaaagguca cagccuguca       60

ugcuugcaca aaauggcg                                                     78

<210> 349
<211> 72
<212> RNA
<213> Alphatorquevirus sp.

<400> 349
ccaucuuaag uaguugaggc ggacgguggc gucgguucaa aggucaccau cagccacacc       60

uacucaaaau gg                                                           72

<210> 350
<211> 67
<212> RNA
<213> Alphatorquevirus sp.

<400> 350
gccugucaug cuugcacaaa auggcggacu uccgcuuccg ggucgccgcc auauuugguc       60

acgugac                                                                 67

<400> 346

ugacgucacu gucacgugggg gagggaacac gugaacccgg aagugucccu ggucacguga 60

caugacguca cggccg 76

<210> 347

<211> 78

<212> RNA

<213> Alphatorquevirus sp.

<400> 347

cgccauuuua aguaagcaug gcgggcggug augucaaaug uuaaagguca cagccgguca 60

ugcuugcaca aaauggcg 78

<210> 348

<211> 78

<212> RNA
<213> Alphatorquevirus sp.

<400> 348

cgccauuuua aguaagcaug gcgggcggug acgugcaaug ucaaagguca cagccuguca 60

ugcuugcaca aaauggcg 78

<210> 349

<211> 72

<212> RNA
<213> Alphatorquevirus sp.

<400> 349

ccaucuuaag uaguugaggc ggacgguggc gucgguucaa aggucaccau cagccacacc 60

uacucaaaau gg 72

<210> 350

<211> 67

<212> RNA
<213> Alphatorquevirus sp.

<400> 350

gccugucaug cuugcacaaa auggcggacu uccgcuuccg ggucgccgcc auauuugguc 60

acgugac 67



<210> 351
<211> 76
<212> RNA
<213> Alphatorquevirus sp.

<400> 351
gccauuuuaa guagcugacg ucaaggauug acguaaaggu uaaaggucau ccucggcgga       60

agcuacacaa aauggu                                                       76

<210> 352
<211> 76
<212> RNA
<213> Alphatorquevirus sp.

<400> 352
gccauuuuaa guagcugacg ucaaggauug acguaaaggu uaaaggucau ccucggcgga       60

agcuacacaa aauggu                                                       76

<210> 353
<211> 78
<212> RNA
<213> Alphatorquevirus sp.

<400> 353
gcauacguca caagucacgu gggggggacc cgcuguaacc cggaaguagg ccccgucacg       60

ugacuuacca cgugugua                                                     78

<210> 354
<211> 76
<212> RNA
<213> Alphatorquevirus sp.

<400> 354
gccauuuuaa guagcugacg ucaaggauug acgugaaggu uaaaggucau ccucggcgga       60

agcuacacaa aauggu                                                       76

<210> 355
<211> 78
<212> RNA
<213> Alphatorquevirus sp.

<210> 351

<211> 76

<212> RNA
<213> Alphatorquevirus sp.

<400> 351

gccauuuuaa guagcugacg ucaaggauug acguaaaggu uaaaggucau ccucggcgga 60

agcuacacaa aauggu 76

<210> 352

<211> 76

<212> RNA

<213> Alphatorquevirus sp.

<400> 352

gccauuuuaa guagcugacg ucaaggauug acguaaaggu uaaaggucau ccucggcgga 60

agcuacacaa aauggu 76

<210> 353

<211> 78

<212> RNA
<213> Alphatorquevirus sp.

<400> 353

gcauacguca caagucacgu gggggggacc cgcuguaacc cggaaguagg ccccgucacg 60

ugacuuacca cgugugua 78

<210> 354

<211> 76

<212> RNA
<213> Alphatorquevirus sp.

<400> 354

gccauuuuaa guagcugacg ucaaggauug acgugaaggu uaaaggucau ccucggcgga 60

agcuacacaa aauggu 76

<210> 355

<211> 78

<212> RNA
<213> Alphatorquevirus sp.



<400> 355
gcacacguca uaagucacgu gguggggacc cgcuguaacc cggaaguagg ccccgucacg       60

ugauuuguca cgugugua                                                     78

<210> 356
<211> 76
<212> RNA
<213> Alphatorquevirus sp.

<400> 356
gccauuuuaa gucagcucug gggaggcgug acuuccaguu caaaggucau ccucaccaua       60

acuggcacaa aauggc                                                       76

<210> 357
<211> 76
<212> RNA
<213> Alphatorquevirus sp.

<400> 357
gccauuuuaa guagcugacg ucaaggauug acguaaaggu uaaaggucau ccucggcgga       60

agcuacacaa aauggu                                                       76

<210> 358
<211> 78
<212> RNA
<213> Alphatorquevirus sp.

<400> 358
gcauacguca caagucacgu ggaggggaca cgcuguaacc cggaaguagg ccccgucacg       60

ugacuuacca cgugugua                                                     78

<210> 359
<211> 79
<212> RNA
<213> Alphatorquevirus sp.

<400> 359
gcgccauguu aaguggcugu cgccgaggau ugacgucaca guucaaaggu cauccucgac       60

gguaaccgca aacauggcg                                                    79

<400> 355

gcacacguca uaagucacgu gguggggacc cgcuguaacc cggaaguagg ccccgucacg 60

ugauuuguca cgugugua 78

<210> 356

<211> 76

<212> RNA
<213> Alphatorquevirus sp.

<400> 356

gccauuuuaa gucagcucug gggaggcgug acuuccaguu caaaggucau ccucaccaua 60

acuggcacaa aauggc 76

<210> 357

<211> 76

<212> RNA

<213> Alphatorquevirus sp.

<400> 357

gccauuuuaa guagcugacg ucaaggauug acguaaaggu uaaaggucau ccucggcgga 60

agcuacacaa aauggu 76

<210> 358

<211> 78

<212> RNA

<213> Alphatorquevirus sp.

<400> 358

gcauacguca caagucacgu ggaggggaca cgcuguaacc cggaaguagg ccccgucacg 60

ugacuuacca cgugugua 78

<210> 359

<211> 79

<212> RNA
<213> Alphatorquevirus sp.

<400> 359

gcgccauguu aaguggcugu cgccgaggau ugacgucaca guucaaaggu cauccucgad 60

gguaaccgca aacauggcg 79



<210> 360
<211> 76
<212> RNA
<213> Alphatorquevirus sp.

<400> 360
caugcgucau aagucacaug acaggggucc acuuaaacac ggaaguaggc cccgacaugu       60

gacucgucac gugugu                                                       76

<210> 361
<211> 73
<212> RNA
<213> Alphatorquevirus sp.

<400> 361
uggcagcacu uccgaauggc ugaguuuucc acgcccgucc gcggagaggg agccacggag       60

gugaucccga acg                                                          73

<210> 362
<211> 78
<212> RNA
<213> Alphatorquevirus sp.

<400> 362
gccauuuuaa gucagcgcug gggaggcaug acuguaaguu caaaggucau ccucaccgga       60

acugacacaa aauggccg                                                     78

<210> 363
<211> 80
<212> RNA
<213> Alphatorquevirus sp.

<400> 363
gccaucuuaa guggcugucg ccgaggauug acgucacagu ucaaagguca uccucggcgg       60

uaaccgcaaa gauggcgguc                                                   80

<210> 364
<211> 76
<212> RNA
<213> Alphatorquevirus sp.

<400> 364

<210> 360

<211> 76

<212> RNA
<213> Alphatorquevirus sp.

<400> 360

caugcgucau aagucacaug acaggggucc acuuaaacac ggaaguaggc cccgacaugu 60

gacucgucac gugugu 76

<210> 361

<211> 73

<212> RNA
<213> Alphatorquevirus sp.

<400> 361

uggcagcacu uccgaauggc ugaguuuucc acgcccgucc gcggagaggg agccacggag 60

gugaucccga acg 73

<210> 362

<211> 78

<212> RNA
<213> Alphatorquevirus sp.

<400> 362

gccauuuuaa gucagcgcug gggaggcaug acuguaaguu caaaggucau ccucaccgga 60

acugacacaa aauggccg 78

<210> 363

<211> 80

<212> RNA
<213> Alphatorquevirus sp.

<400> 363

gccaucuuaa guggcugucg ccgaggauug acgucacagu ucaaagguca uccucggcgg 60

uaaccgcaaa gauggcgguc 80

<210> 364

<211> 76

<212> RNA
<213> Alphatorquevirus sp.

<400> 364



auacgucaua agucacaugu cuaggggucc acuuaaacac ggaaguaggc cccgacaugu       60

gacucgucac gugugu                                                       76

<210> 365
<211> 77
<212> RNA
<213> Alphatorquevirus sp.

<400> 365
ccauuuuaag uaaggcggaa gcagcugucc cuguaacaaa auggcggcga cagccuuccg       60

cuuugcacaa aauggag                                                      77

<210> 366
<211> 80
<212> RNA
<213> Alphatorquevirus sp.

<400> 366
gccaucuuaa guggcugucg cugaggauug acgucacagu ucaaagguca uccucggcgg       60

uaaccgcaaa gauggcgguc                                                   80

<210> 367
<211> 76
<212> RNA
<213> Alphatorquevirus sp.

<400> 367
cauacgucau aagucacaug acaggagucc acuuaaacac ggaaguaggc cccgacaugu       60

gacucgucac gugugu                                                       76

<210> 368
<211> 80
<212> RNA
<213> Alphatorquevirus sp.

<400> 368
cgccaucuua aguggcuguc gccgaggauu ggcgucacag uucaaagguc auccucggcg       60

guaaccgcaa agauggcggu                                                   80

<210> 369

auacgucaua agucacaugu cuaggggucc acuuaaacao ggaaguaggc cccgacaugu 60

gacucgucac gugugu 76

<210> 365

<211> 77

<212> RNA

<213> Alphatorquevirus sp.

<400> 365

ccauuuuaag uaaggcggaa gcagcugucc cuguaacaaa auggcggcga cagccuuccg 60

cuuugcacaa aauggag 77

<210> 366

<211> 80

<212> RNA
<213> Alphatorquevirus sp.

<400> 366

gccaucuuaa guggcugucg cugaggauug acgucacagu ucaaagguca uccucggcgg 60

uaaccgcaaa gauggcgguc 80

<210> 367

<211> 76

<212> RNA
<213> Alphatorquevirus sp.

<400> 367

cauacgucau aagucacaug acaggagucc acuuaaacao ggaaguaggc cccgacaugu 60

gacucgucac gugugu 76

<210> 368

<211> 80
<212> RNA

<213> Alphatorquevirus sp.

<400> 368

cgccaucuua aguggcuguc gccgaggauu ggcgucacag uucaaagguc auccucggcg 60

guaaccgcaa agauggcggu 80

<210> 369



<211> 76
<212> RNA
<213> Alphatorquevirus sp.

<400> 369
cauacgucau aagucacaug acaggggucc acuuaaacac ggaaguaggc cccgacaugu       60

gacucgucac gugugu                                                       76

<210> 370
<211> 78
<212> RNA
<213> Alphatorquevirus sp.

<400> 370
gcauacguca caagucacgu gggggggacc cgcuguaacc cggaaguagg ccccgucacg       60

ugacuuacca cguggugu                                                     78

<210> 371
<211> 77
<212> RNA
<213> Alphatorquevirus sp.

<400> 371
ccgccauuuu aggcuguugc cgggcguuug acuuccgugu uaaaggucaa acacccagcg       60

acaccaaaaa auggccg                                                      77

<210> 372
<211> 77
<212> RNA
<213> Alphatorquevirus sp.

<400> 372
cuacgucaua agucacguga cagggagggg cgacaaaccc ggaagucauc cucgcccacg       60

ugacuuacca cguggug                                                      77

<210> 373
<211> 77
<212> RNA
<213> Alphatorquevirus sp.

<400> 373
gccauuuuaa guaggugacg uccaggacug acguaaaguu caaaggucau ccucggcgga       60

<211> 76

<212> RNA

<213> Alphatorquevirus sp.

<400> 369

cauacgucau aagucacaug acaggggucc acuuaaacao ggaaguaggc cccgacaugu 60

gacucgucao gugugu 76

<210> 370
<211> 78

<212> RNA
<213> Alphatorquevirus sp.

<400> 370

gcauacguca caagucacgu gggggggacc cgcuguaacc cggaaguagg ccccgucacg 60

ugacuuacca cguggugu 78

<210> 371

<211> 77

<212> RNA
<213> Alphatorquevirus sp.

<400> 371

ccgccauuuu aggcuguuge cgggcguuug acuuccgugu uaaaggucaa acacccagcg 60

acaccaaaaa auggccg 77

<210> 372

<211> 77

<212> RNA
<213> Alphatorquevirus sp.

<400> 372

cuacgucaua agucacguga cagggagggg cgacaaaccc ggaagucauo cucgcccacg 60

ugacuuacca cguggug 77

<210> 373

<211> 77

<212> RNA

<213> Alphatorquevirus sp.

<400> 373

gccauuuuaa guaggugacg uccaggacug acguaaaguu caaaggucau ccucggcgga 60



accuauacaa aauggcg                                                      77

<210> 374
<211> 76
<212> RNA
<213> Alphatorquevirus sp.

<400> 374
cuacgucaua agucacgugg ggacggcugu acuuaaacac ggaaguaggc cccgucacgu       60

gauuuaccac guggug                                                       76

<210> 375
<211> 73
<212> RNA
<213> Alphatorquevirus sp.

<400> 375
gccauuuuaa guaaggcgga agagcucuag cuauacaaaa uggcggcgga gcacuuccgc       60

uuugcccaaa aug                                                          73

<210> 376
<211> 77
<212> RNA
<213> Alphatorquevirus sp.

<400> 376
gccauuuuaa guagcugacg ucaaggauug acguagaggu uaaaggucau ccucggcgga       60

agcuacacaa aauggug                                                      77

<210> 377
<211> 78
<212> RNA
<213> Alphatorquevirus sp.

<400> 377
gcauacguca caagucacgu gggggggacc cgcuguaacc cggaaguagg ccccgucacg       60

ugacuuacca cgugugua                                                     78

<210> 378
<211> 80

accuauacaa aauggcg 77

<210> 374

<211> 76

<212> RNA
<213> Alphatorquevirus sp.

<400> 374

cuacgucaua agucacgugg ggacggcugu acuuaaacao ggaaguaggc cccgucacgu 60

gauuuaccao guggug 76

<210> 375

<211> 73

<212> RNA
<213> Alphatorquevirus sp.

<400> 375

gccauuuuaa guaaggcgga agagcucuag cuauacaaaa uggcggcgga gcacuuccgc 60

uuugcccaaa aug 73

<210> 376

<211> 77

<212> RNA

<213> Alphatorquevirus sp.

<400> 376

gccauuuuaa guagcugacg ucaaggauug acguagaggu uaaaggucau ccucggcgga 60

agcuacacaa aauggug 77

<210> 377

<211> 78

<212> RNA
<213> Alphatorquevirus sp.

<400> 377

gcauacguca caagucacgu gggggggacc cgcuguaacc cggaaguagg ccccgucacg 60

ugacuuacca cgugugua 78

<210> 378

<211> 80



<212> RNA
<213> Alphatorquevirus sp.

<400> 378
ggcgccauuu uaaguaagca uggcgggcgg cgacgucaca ugucaaaggu caccgcacuu       60

ccgugcuugc acaaaauggc                                                   80

<210> 379
<211> 73
<212> RNA
<213> Alphatorquevirus sp.

<400> 379
ugcuacguca ucgagacacg uggugccagc agcuguaaac ccggaagucg cugacacacg       60

ugucuuguca cgu                                                          73

<210> 380
<211> 78
<212> RNA
<213> Alphatorquevirus sp.

<400> 380
gccauuuuaa guaagcaccg ccuagggaug acguauaagu ucaaagguca uccucagccg       60

gaacuuacac aaaauggu                                                     78

<210> 381
<211> 72
<212> RNA
<213> Alphatorquevirus sp.

<400> 381
acgucauaug ucacgugggg aggcccugcu gcgcaaacgc ggaaguaggc cccgucacgu       60

gucauaccac gu                                                           72

<210> 382
<211> 77
<212> RNA
<213> Alphatorquevirus sp.

<400> 382
ccauuuuaag uaaggcggaa gcagcuccac uuucucacaa aauggcggcg gggcacuucc       60

<212> RNA
<213> Alphatorquevirus sp.

<400> 378

ggcgccauuu uaaguaagca uggcgggcgg cgacgucaca ugucaaaggu caccgcacuu 60

ccgugcuuga acaaaauggc 80

<210> 379

<211> 73

<212> RNA
<213> Alphatorquevirus sp.

<400> 379

ugcuacguca ucgagacacg uggugccago agcuguaaac ccggaagucg cugacacacg 60

ugucuuguca cgu 73

<210> 380

<211> 78

<212> RNA
<213> Alphatorquevirus sp.

<400> 380

gccauuuuaa guaagcaccg ccuagggaug acguauaagu ucaaagguca uccucagccg 60

gaacuuacac aaaauggu 78

<210> 381

<211> 72

<212> RNA
<213> Alphatorquevirus sp.

<400> 381

acgucauaug ucacgugggg aggcccugcu gcgcaaacgc ggaaguaggc cccgucacgu 60

gucauaccad gu 72

<210> 382

<211> 77

<212> RNA
<213> Alphatorquevirus sp.

<400> 382

ccauuuuaag uaaggcggaa gcagcuccao uuucucacaa aauggcggcg gggcacuucc 60



ggcuugccca aaauggc                                                      77

<210> 383
<211> 72
<212> RNA
<213> Alphatorquevirus sp.

<400> 383
ccauuuuaag uaaggcggaa guuucuccac uauacaaaau ggcggcggag cacuuccggc       60

uugcccaaaa ug                                                           72

<210> 384
<211> 72
<212> RNA
<213> Alphatorquevirus sp.

<400> 384
ccaucuuaag uaguugaggc ggacgguggc gugaguucaa aggucaccau cagccacacc       60

uacucaaaau gg                                                           72

<210> 385
<211> 76
<212> RNA
<213> Alphatorquevirus sp.

<400> 385
cgccaucuua aguaguugag gcggacggug gcgugaguuc aaaggucacc aucagccaca       60

ccuacucaaa auggug                                                       76

<210> 386
<211> 73
<212> RNA
<213> Alphatorquevirus sp.

<400> 386
uuucggaccu ucggcgucgg gggggucggg ggcuuuacua aacagacucc gagaugccau       60

uggacacuga ggg                                                          73

<210> 387
<211> 76
<212> RNA

ggcuugccca aaauggc 77

<210> 383

<211> 72

<212> RNA
<213> Alphatorquevirus sp.

<400> 383

ccauuuuaag uaaggcggaa guuucuccad uauacaaaau ggcggcggag cacuuccggc 60

uugcccaaaa ug 72

<210> 384

<211> 72

<212> RNA
<213> Alphatorquevirus sp.

<400> 384

ccaucuuaag uaguugaggc ggacgguggc gugaguucaa aggucaccau cagccacaca 60

uacucaaaau gg 72

<210> 385

<211> 76

<212> RNA
<213> Alphatorquevirus sp.

<400> 385

cgccaucuua aguaguugag gcggacggug gcgugaguuc aaaggucacc aucagccaca 60

ccuacucaaa auggug 76

<210> 386

<211> 73

<212> RNA
<213> Alphatorquevirus sp.

<400> 386

uuucggaccu ucggcgucgg gggggucggg ggcuuuacua aacagacucc gagaugccau 60

uggacacuga ggg 73

<210> 387

<211> 76

<212> RNA



<213> Alphatorquevirus sp.

<400> 387
ccauuuuaag uaggugccgu ccagcacugc uguuccgggu uaaagggcau ccucggcgga       60

accuauacaa aauggc                                                       76

<210> 388
<211> 73
<212> RNA
<213> Alphatorquevirus sp.

<400> 388
cuacgucauc gaugacgugg ggaggcguac uaugaaacgc ggaaguaggc cccgcuacgu       60

caucaucacg ugg                                                          73

<210> 389
<211> 73
<212> RNA
<213> Alphatorquevirus sp.

<400> 389
ccauuuuaag uaaggcggaa gagcugcucu auauacaaaa uggcggagga gcacuuccgg       60

cuugcccaaa aug                                                          73

<210> 390
<211> 75
<212> RNA
<213> Alphatorquevirus sp.

<400> 390
ugccuacgua acaagucacg uggggagggu uggcguauaa cccggaaguc aauccuccca       60

cguggccugu cacgu                                                        75

<210> 391
<211> 72
<212> RNA
<213> Alphatorquevirus sp.

<400> 391
uaaguaaggc ggaaccaggc ugucaccccg ugucaaaggu caggggucag ccuuccgcuu       60

uacacaaaau gg                                                           72

<213> Alphatorquevirus sp.

<400> 387

ccauuuuaag uaggugccgu ccagcacugo uguuccgggu uaaagggcau ccucggcgga 60

accuauacaa aauggc 76

<210> 388

<211> 73

<212> RNA
<213> Alphatorquevirus sp.

<400> 388

cuacgucauc gaugacgugg ggaggcguac uaugaaacgc ggaaguaggo cccgcuacgu 60

caucaucacg ugg 73

<210> 389

<211> 73

<212> RNA
<213> Alphatorquevirus sp.

<400> 389

ccauuuuaag uaaggcggaa gagcugcucu auauacaaaa uggcggagga gcacuuccgg 60

cuugcccaaa aug 73

<210> 390

<211> 75

<212> RNA

<213> Alphatorquevirus sp.

<400> 390

ugccuacgua acaagucacg uggggagggu uggcguauaa cccggaaguc aauccuccca 60

cguggccugu cacgu 75

<210> 391

<211> 72

<212> RNA
<213> Alphatorquevirus sp.

<400> 391

uaaguaaggo ggaaccaggc ugucaccccg ugucaaaggu caggggucag ccuuccgcuu 60

uacacaaaau gg 72



<210> 392
<211> 72
<212> RNA
<213> Alphatorquevirus sp.

<400> 392
uaaguaaggc ggaaccaggc ugucaccccg ugucaaaggu caggggucag ccuuccgcuu       60

uacacaaaau gg                                                           72

<210> 393
<211> 80
<212> RNA
<213> Alphatorquevirus sp.

<400> 393
gcagccauuu uaagucagcu ucggggaggg ucacgcaaag uucaaagguc auccucaccg       60

gaacugguac aaaauggccg                                                   80

<210> 394
<211> 74
<212> RNA
<213> Alphatorquevirus sp.

<400> 394
ugcuacguca uaagugacgu agcugguguc ugcuguaaac acggaaguag gccccgccac       60

gucacuuguc acgu                                                         74

<210> 395
<211> 23
<212> RNA
<213> Alphatorquevirus sp.

<400> 395
aguagcugac gucaaggauu gac                                               23

<210> 396
<211> 22
<212> RNA
<213> Alphatorquevirus sp.

<400> 396

<210> 392

<211> 72

<212> RNA
<213> Alphatorquevirus sp.

<400> 392

uaaguaaggo ggaaccaggc ugucaccccg ugucaaaggu caggggucag ccuuccgcuu 60

uacacaaaau gg 72

<210> 393

<211> 80

<212> RNA

<213> Alphatorquevirus sp.

<400> 393

gcagccauuu uaagucagcu ucggggaggg ucacgcaaag uucaaagguc auccucaccg 60

gaacugguac aaaauggccg 80

<210> 394

<211> 74

<212> RNA

<213> Alphatorquevirus sp.

<400> 394

ugcuacguca uaagugacgu agcugguguc ugcuguaaac acggaaguag gccccgccac 60

gucacuuguc acgu 74

<210> 395

<211> 23

<212> RNA

<213> Alphatorquevirus sp.

<400> 395

aguagcugad gucaaggauu gac 23

<210> 396

<211> 22

<212> RNA

<213> Alphatorquevirus sp.

<400> 396



caagucacgu ggaggggacc cg                                                22

<210> 397
<211> 25
<212> RNA
<213> Alphatorquevirus sp.

<400> 397
aaguagcuga cgucaaggau ugacg                                             25

<210> 398
<211> 23
<212> RNA
<213> Alphatorquevirus sp.

<400> 398
auaagucacg ugguggggac ccg                                               23

<210> 399
<211> 26
<212> RNA
<213> Alphatorquevirus sp.

<400> 399
uggggagggu uggcguauag cccgga                                            26

<210> 400
<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<400> 400
ccccccccgg ggggggguuu gccc                                              24

<210> 401
<211> 25
<212> RNA
<213> Alphatorquevirus sp.

<400> 401
aucagucacg ugggggaagg cgugc                                             25

<210> 402
<211> 22

caagucacgu ggaggggacc cg 22

<210> 397

<211> 25

<212> RNA
<213> Alphatorquevirus sp.

<400> 397

aaguagcuga cgucaaggau ugacg 25

<210> 398

<211> 23

<212> RNA
<213> Alphatorquevirus sp.

<400> 398

auaagucacg ugguggggad ccg 23

<210> 399

<211> 26

<212> RNA
<213> Alphatorquevirus sp.

<400> 399

uggggagggu uggcguauag cccgga 26

<210> 400
<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<400> 400

ccccccccgg ggggggguuu gccc 24

<210> 401

<211> 25

<212> RNA
<213> Alphatorquevirus sp.

<400> 401

aucagucacg ugggggaagg cgugc 25

<210> 402

<211> 22



<212> RNA
<213> Alphatorquevirus sp.

<400> 402
aaguaaggcg gaagcagcuc gg                                                22

<210> 403
<211> 21
<212> RNA
<213> Alphatorquevirus sp.

<400> 403
agucacgugg ggaggguugg c                                                 21

<210> 404
<211> 22
<212> RNA
<213> Alphatorquevirus sp.

<400> 404
cccgaaggcg gguacccgag gu                                                22

<210> 405
<211> 23
<212> RNA
<213> Alphatorquevirus sp.

<400> 405
uaucguagcc gacgcggacc ccg                                               23

<210> 406
<211> 26
<212> RNA
<213> Alphatorquevirus sp.

<400> 406
auuuugugau acgcgcgucc ccuccc                                            26

<210> 407
<211> 21
<212> RNA
<213> Alphatorquevirus sp.

<400> 407
aagucacgug acugggcagg u                                                 21

<212> RNA
<213> Alphatorquevirus sp.

<400> 402

aaguaaggcg gaagcagcuc gg 22

<210> 403

<211> 21

<212> RNA
<213> Alphatorquevirus sp.

<400> 403

agucacgugg ggaggguugg C 21

<210> 404
<211> 22

<212> RNA
<213> Alphatorquevirus sp.

<400> 404

cccgaaggcg gguacccgag gu 22

<210> 405

<211> 23

<212> RNA
<213> Alphatorquevirus sp.

<400> 405

uaucguagcc gacgcggacc ccg 23

<210> 406

<211> 26

<212> RNA
<213> Alphatorquevirus sp.

<400> 406

auuuugugau acgcgcgucc ccuccc 26

<210> 407

<211> 21

<212> RNA

<213> Alphatorquevirus sp.

<400> 407

aagucacgug acugggcagg u 21



<210> 408
<211> 26
<212> RNA
<213> Alphatorquevirus sp.

<400> 408
ugacgucaaa gucacguggg ragggu                                            26

<210> 409
<211> 23
<212> RNA
<213> Alphatorquevirus sp.

<400> 409
gaucgagcgu cccgugggcg ggu                                               23

<210> 410
<211> 28
<212> RNA
<213> Alphatorquevirus sp.

<400> 410
ugacgucaaa gucacguggg gagggcgg                                          28

<210> 411
<211> 23
<212> RNA
<213> Alphatorquevirus sp.

<400> 411
gaucgagcgu cccgugggcg ggu                                               23

<210> 412
<211> 23
<212> RNA
<213> Alphatorquevirus sp.

<400> 412
gaucgagcgu cccgugggcg ggu                                               23

<210> 413
<211> 28
<212> RNA

<210> 408

<211> 26

<212> RNA
<213> Alphatorquevirus sp.

<400> 408

ugacgucaaa gucacguggg ragggu 26

<210> 409

<211> 23

<212> RNA
<213> Alphatorquevirus sp.

<400> 409

gaucgagcgu cccgugggcg ggu 23

<210> 410
<211> 28

<212> RNA
<213> Alphatorquevirus sp.

<400> 410
ugacgucaaa gucacgugggg gagggcgg 28

<210> 411
<211> 23

<212> RNA
<213> Alphatorquevirus sp.

<400> 411

gaucgagcgu cccgugggcg ggu 23

<210> 412
<211> 23

<212> RNA
<213> Alphatorquevirus sp.

<400> 412

gaucgagcgu cccgugggcg ggu 23

<210> 413

<211> 28
<212> RNA



<213> Alphatorquevirus sp.

<400> 413
ugacgucaaa gucacguggg gagggcgg                                          28

<210> 414
<211> 26
<212> RNA
<213> Alphatorquevirus sp.

<400> 414
acgugguaag ucacgugggg gcagcu                                            26

<210> 415
<211> 25
<212> RNA
<213> Alphatorquevirus sp.

<400> 415
auuuuauaau acgcgcgucc ccucc                                             25

<210> 416
<211> 22
<212> RNA
<213> Alphatorquevirus sp.

<400> 416
aagggacagc cuuccggcuu gc                                                22

<210> 417
<211> 25
<212> RNA
<213> Alphatorquevirus sp.

<400> 417
cauaagucac guggggacgg cugcu                                             25

<210> 418
<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<400> 418
uaaggcggaa caggcugaca cccc                                              24

<213> Alphatorquevirus sp.

<400> 413

ugacgucaaa gucacguggg gagggcgg 28

<210> 414
<211> 26
<212> RNA
<213> Alphatorquevirus sp.

<400> 414

acgugguaag ucacgugggg gcagcu 26

<210> 415

<211> 25

<212> RNA
<213> Alphatorquevirus sp.

<400> 415

auuuuauaau acgcgcgucc ccucc 25

<210> 416

<211> 22

<212> RNA
<213> Alphatorquevirus sp.

<400> 416

aagggacagc cuuccggcuu gc 22

<210> 417
<211> 25

<212> RNA
<213> Alphatorquevirus sp.

<400> 417

cauaagucac guggggacgg cugcu 25

<210> 418
<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<400> 418

uaaggcggaa caggcugaca CCCC 24



<210> 419
<211> 28
<212> RNA
<213> Alphatorquevirus sp.

<400> 419
uacgucauaa gucacguggg aagagcug                                          28

<210> 420
<211> 22
<212> RNA
<213> Alphatorquevirus sp.

<400> 420
ucgggcgucc cgagggcggg ug                                                22

<210> 421
<211> 25
<212> RNA
<213> Alphatorquevirus sp.

<400> 421
aaagugagug gggccagacu ucgcc                                             25

<210> 422
<211> 22
<212> RNA
<213> Alphatorquevirus sp.

<400> 422
cucucacgug augggggcgu gc                                                22

<210> 423
<211> 28
<212> RNA
<213> Alphatorquevirus sp.

<400> 423
ucuacuacgu acacuuccug gggugugu                                          28

<210> 424
<211> 22
<212> RNA
<213> Alphatorquevirus sp.

<210> 419
<211> 28

<212> RNA
<213> Alphatorquevirus sp.

<400> 419

uacgucauaa gucacgugggg aagagcug 28

<210> 420
<211> 22

<212> RNA
<213> Alphatorquevirus sp.

<400> 420

ucgggcgucc cgagggcggg ug 22

<210> 421

<211> 25

<212> RNA
<213> Alphatorquevirus sp.

<400> 421

aaagugagug gggccagacu ucgcc 25

<210> 422

<211> 22

<212> RNA
<213> Alphatorquevirus sp.

<400> 422

cucucacgug augggggcgu gc 22

<210> 423

<211> 28

<212> RNA
<213> Alphatorquevirus sp.

<400> 423

ucuacuacgu acacuuccug gggugugu 28

<210> 424
<211> 22

<212> RNA
<213> Alphatorquevirus sp.



<400> 424
uggcuguugu cacgugacuu ga                                                22

<210> 425
<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<400> 425
agacgccauu uuaggcccuc gcgg                                              24

<210> 426
<211> 25
<212> RNA
<213> Alphatorquevirus sp.

<400> 426
ugucgugacg uuugagacac gugau                                             25

<210> 427
<211> 30
<212> RNA
<213> Alphatorquevirus sp.

<400> 427
ugacguuuga gacacgugau gggggcgugc                                        30

<210> 428
<211> 22
<212> RNA
<213> Alphatorquevirus sp.

<400> 428
agugaguggg gccagacuuc gc                                                22

<210> 429
<211> 30
<212> RNA
<213> Alphatorquevirus sp.

<400> 429
ugugacguca aagucacgug gggagggcgg                                        30

<400> 424

uggcuguugu cacgugacuu ga 22

<210> 425

<211> 24

<212> RNA

<213> Alphatorquevirus sp.

<400> 425

agacgccauu uuaggcccuc gcgg 24

<210> 426

<211> 25

<212> RNA
<213> Alphatorquevirus sp.

<400> 426

ugucgugacg uuugagacao gugau 25

<210> 427

<211> 30

<212> RNA
<213> Alphatorquevirus sp.

<400> 427

ugacguuuga gacacgugau gggggcgugc 30

<210> 428

<211> 22

<212> RNA

<213> Alphatorquevirus sp.

<400> 428

agugaguggg gccagacuuc gc 22

<210> 429

<211> 30

<212> RNA

<213> Alphatorquevirus sp.

<400> 429

ugugacguca aagucacgug gggagggcgg 30



<210> 430
<211> 27
<212> RNA
<213> Alphatorquevirus sp.

<400> 430
aaaagaggaa guaugacgua gcggcgg                                           27

<210> 431
<211> 21
<212> RNA
<213> Alphatorquevirus sp.

<400> 431
agcgagcggc cgagcgaccc g                                                 21

<210> 432
<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<400> 432
uucagucacg uggggaggga acgc                                              24

<210> 433
<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<400> 433
aaaagaggaa gugugacgua gcgg                                              24

<210> 434
<211> 30
<212> RNA
<213> Alphatorquevirus sp.

<400> 434
ugugacguca aagucacgug gggagggcgg                                        30

<210> 435
<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<210> 430

<211> 27

<212> RNA
<213> Alphatorquevirus sp.

<400> 430

aaaagaggaa guaugacgua gcggcgg 27

<210> 431

<211> 21

<212> RNA
<213> Alphatorquevirus sp.

<400> 431

agcgagcggc cgagcgaccc g 21

<210> 432
<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<400> 432

uucagucacg uggggaggga acgc 24

<210> 433

<211> 24

<212> RNA
<213> Alphatorquevirus sp.

<400> 433

aaaagaggaa gugugacgua gcgg 24

<210> 434

<211> 30

<212> RNA
<213> Alphatorquevirus sp.

<400> 434

ugugacguca aagucacgug gggagggcgg 30

<210> 435

<211> 24

<212> RNA
<213> Alphatorquevirus sp.



<400> 435
aaaagaggaa guaugacgug gcgg                                              24

<210> 436
<211> 28
<212> RNA
<213> Alphatorquevirus sp.

<400> 436
ugacgucaaa gucacguggg gagggcgg                                          28

<210> 437
<211> 29
<212> RNA
<213> Alphatorquevirus sp.

<400> 437
aaaaaagagg aagugugacg uagcggcgg                                         29

<210> 438
<211> 23
<212> RNA
<213> Alphatorquevirus sp.

<400> 438
gaucgagcgu cccgugggcg ggu                                               23

<210> 439
<211> 30
<212> RNA
<213> Alphatorquevirus sp.

<400> 439
ugugacguca aagucacgug gggaggaggg                                        30

<210> 440
<211> 21
<212> RNA
<213> Alphatorquevirus sp.

<400> 440
uugguccuga cgucacuguc a                                                 21

<210> 441

<400> 435

aaaagaggaa guaugacgug gcgg 24

<210> 436

<211> 28

<212> RNA
<213> Alphatorquevirus sp.

<400> 436

ugacgucaaa gucacguggg gagggcgg 28

<210> 437

<211> 29

<212> RNA

<213> Alphatorquevirus sp.

<400> 437

aaaaaagagg aagugugacg uagcggcgg 29

<210> 438

<211> 23

<212> RNA

<213> Alphatorquevirus sp.

<400> 438

gaucgagcgu cccgugggcg ggu 23

<210> 439

<211> 30

<212> RNA

<213> Alphatorquevirus sp.

<400> 439

ugugacguca aagucacgug gggaggaggg 30

<210> 440

<211> 21

<212> RNA

<213> Alphatorquevirus sp.

<400> 440

uugguccuga cgucacuguc a 21

<210> 441



<211> 27
<212> RNA
<213> Alphatorquevirus sp.

<400> 441
cgucacuguc acguggggag ggaacac                                           27

<210> 442
<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<400> 442
uaaguaagca uggcgggcgg ugau                                              24

<210> 443
<211> 22
<212> RNA
<213> Alphatorquevirus sp.

<400> 443
aaguaagcau ggcgggcggu ga                                                22

<210> 444
<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<400> 444
uaaguaguug aggcggacgg uggc                                              24

<210> 445
<211> 29
<212> RNA
<213> Alphatorquevirus sp.

<400> 445
ucaugcuugc acaaaauggc ggacuuccg                                         29

<210> 446
<211> 23
<212> RNA
<213> Alphatorquevirus sp.

<400> 446

<211> 27

<212> RNA
<213> Alphatorquevirus sp.

<400> 441

cgucacuguc acguggggag ggaacac 27

<210> 442
<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<400> 442

uaaguaagca uggcgggcgg ugau 24

<210> 443
<211> 22

<212> RNA
<213> Alphatorquevirus sp.

<400> 443

aaguaagcau ggcgggcggu ga 22

<210> 444
<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<400> 444

uaaguaguug aggcggacgg uggc 24

<210> 445

<211> 29

<212> RNA
<213> Alphatorquevirus sp.

<400> 445

ucaugcuuge acaaaauggc ggacuuccg 29

<210> 446

<211> 23

<212> RNA
<213> Alphatorquevirus sp.

<400> 446



aguagcugac gucaaggauu gac                                               23

<210> 447
<211> 23
<212> RNA
<213> Alphatorquevirus sp.

<400> 447
aguagcugac gucaaggauu gac                                               23

<210> 448
<211> 23
<212> RNA
<213> Alphatorquevirus sp.

<400> 448
acaagucacg ugggggggac ccg                                               23

<210> 449
<211> 25
<212> RNA
<213> Alphatorquevirus sp.

<400> 449
aaguagcuga cgucaaggau ugacg                                             25

<210> 450
<211> 23
<212> RNA
<213> Alphatorquevirus sp.

<400> 450
auaagucacg ugguggggac ccg                                               23

<210> 451
<211> 26
<212> RNA
<213> Alphatorquevirus sp.

<400> 451
aagucagcuc uggggaggcg ugacuu                                            26

<210> 452
<211> 23

aguagcugac gucaaggauu gac 23

<210> 447

<211> 23

<212> RNA
<213> Alphatorquevirus sp.

<400> 447

aguagcugac gucaaggauu gac 23

<210> 448

<211> 23

<212> RNA
<213> Alphatorquevirus sp.

<400> 448

acaagucacg ugggggggad ccg 23

<210> 449

<211> 25

<212> RNA

<213> Alphatorquevirus sp.

<400> 449

aaguagcuga cgucaaggau ugacg 25

<210> 450

<211> 23

<212> RNA
<213> Alphatorquevirus sp.

<400> 450

auaagucacg ugguggggac ccg 23

<210> 451

<211> 26

<212> RNA

<213> Alphatorquevirus sp.

<400> 451

aagucagcuc uggggaggcg ugacuu 26

<210> 452

<211> 23



<212> RNA
<213> Alphatorquevirus sp.

<400> 452
aguagcugac gucaaggauu gac                                               23

<210> 453
<211> 22
<212> RNA
<213> Alphatorquevirus sp.

<400> 453
caagucacgu ggaggggaca cg                                                22

<210> 454
<211> 27
<212> RNA
<213> Alphatorquevirus sp.

<400> 454
uguuaagugg cugucgccga ggauuga                                           27

<210> 455
<211> 22
<212> RNA
<213> Alphatorquevirus sp.

<400> 455
uaagucacau gacagggguc ca                                                22

<210> 456
<211> 22
<212> RNA
<213> Alphatorquevirus sp.

<400> 456
cggagaggga gccacggagg ug                                                22

<210> 457
<211> 23
<212> RNA
<213> Alphatorquevirus sp.

<400> 457
aagucagcgc uggggaggca uga                                               23

<212> RNA

<213> Alphatorquevirus sp.

<400> 452

aguagcugac gucaaggauu gac 23

<210> 453

<211> 22

<212> RNA
<213> Alphatorquevirus sp.

<400> 453

caagucacgu ggaggggaca cg 22

<210> 454

<211> 27

<212> RNA
<213> Alphatorquevirus sp.

<400> 454

uguuaagugg cugucgccga ggauuga 27

<210> 455

<211> 22

<212> RNA

<213> Alphatorquevirus sp.

<400> 455

uaagucacau gacagggguc ca 22

<210> 456

<211> 22

<212> RNA

<213> Alphatorquevirus sp.

<400> 456

cggagaggga gccacggagg ug 22

<210> 457

<211> 23

<212> RNA

<213> Alphatorquevirus sp.

<400> 457

aagucagcgc uggggaggca uga 23



<210> 458
<211> 28
<212> RNA
<213> Alphatorquevirus sp.

<400> 458
ucuuaagugg cugucgccga ggauugac                                          28

<210> 459
<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<400> 459
aagucacaug ucuagggguc cacu                                              24

<210> 460
<211> 23
<212> RNA
<213> Alphatorquevirus sp.

<400> 460
aaguaaggcg gaagcagcug ucc                                               23

<210> 461
<211> 29
<212> RNA
<213> Alphatorquevirus sp.

<400> 461
aucuuaagug gcugucgcug aggauugac                                         29

<210> 462
<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<400> 462
uaagucacau gacaggaguc cacu                                              24

<210> 463
<211> 22
<212> RNA

<210> 458

<211> 28

<212> RNA
<213> Alphatorquevirus sp.

<400> 458

ucuuaagugg cugucgccga ggauugac 28

<210> 459

<211> 24

<212> RNA
<213> Alphatorquevirus sp.

<400> 459

aagucacaug ucuagggguc cacu 24

<210> 460

<211> 23

<212> RNA
<213> Alphatorquevirus sp.

<400> 460

aaguaaggcg gaagcagcug ucc 23

<210> 461

<211> 29

<212> RNA

<213> Alphatorquevirus sp.

<400> 461

aucuuaagug gcugucgcug aggauugac 29

<210> 462

<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<400> 462

uaagucacau gacaggaguc cacu 24

<210> 463

<211> 22

<212> RNA



<213> Alphatorquevirus sp.

<400> 463
aaguggcugu cgccgaggau ug                                                22

<210> 464
<211> 22
<212> RNA
<213> Alphatorquevirus sp.

<400> 464
uaagucacau gacagggguc ca                                                22

<210> 465
<211> 23
<212> RNA
<213> Alphatorquevirus sp.

<400> 465
acaagucacg ugggggggac ccg                                               23

<210> 466
<211> 28
<212> RNA
<213> Alphatorquevirus sp.

<400> 466
auuuuaggcu guugccgggc guuugacu                                          28

<210> 467
<211> 23
<212> RNA
<213> Alphatorquevirus sp.

<400> 467
auaagucacg ugacagggag ggg                                               23

<210> 468
<211> 21
<212> RNA
<213> Alphatorquevirus sp.

<400> 468
aaguagguga cguccaggac u                                                 21

<213> Alphatorquevirus sp.

<400> 463

aaguggcugu cgccgaggau ug 22

<210> 464

<211> 22

<212> RNA

<213> Alphatorquevirus sp.

<400> 464

uaagucacau gacagggguc ca 22

<210> 465

<211> 23

<212> RNA
<213> Alphatorquevirus sp.

<400> 465

acaagucacg ugggggggad ccg 23

<210> 466

<211> 28

<212> RNA
<213> Alphatorquevirus sp.

<400> 466

auuuuaggcu guugccgggc guuugacu 28

<210> 467

<211> 23

<212> RNA
<213> Alphatorquevirus sp.

<400> 467

auaagucacg ugacagggag ggg 23

<210> 468

<211> 21

<212> RNA
<213> Alphatorquevirus sp.

<400> 468

aaguagguga cguccaggac u 21



<210> 469
<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<400> 469
cauaagucac guggggacgg cugu                                              24

<210> 470
<211> 26
<212> RNA
<213> Alphatorquevirus sp.

<400> 470
uaaguaaggc ggaagagcuc uagcua                                            26

<210> 471
<211> 23
<212> RNA
<213> Alphatorquevirus sp.

<400> 471
aguagcugac gucaaggauu gac                                               23

<210> 472
<211> 23
<212> RNA
<213> Alphatorquevirus sp.

<400> 472
acaagucacg ugggggggac ccg                                               23

<210> 473
<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<400> 473
uaaguaagca uggcgggcgg cgac                                              24

<210> 474
<211> 25
<212> RNA
<213> Alphatorquevirus sp.

<210> 469

<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<400> 469

cauaagucac guggggacgg cugu 24

<210> 470
<211> 26

<212> RNA
<213> Alphatorquevirus sp.

<400> 470

uaaguaaggc ggaagagcuc uagcua 26

<210> 471

<211> 23

<212> RNA
<213> Alphatorquevirus sp.

<400> 471

aguagcugac gucaaggauu gac 23

<210> 472

<211> 23

<212> RNA
<213> Alphatorquevirus sp.

<400> 472

acaagucacg ugggggggad ccg 23

<210> 473

<211> 24

<212> RNA
<213> Alphatorquevirus sp.

<400> 473

uaaguaagca uggcgggcgg cgac 24

<210> 474
<211> 25

<212> RNA
<213> Alphatorquevirus sp.



<400> 474
aucgagacac guggugccag cagcu                                             25

<210> 475
<211> 30
<212> RNA
<213> Alphatorquevirus sp.

<400> 475
ucauccucag ccggaacuua cacaaaaugg                                        30

<210> 476
<211> 26
<212> RNA
<213> Alphatorquevirus sp.

<400> 476
auaugucacg uggggaggcc cugcug                                            26

<210> 477
<211> 26
<212> RNA
<213> Alphatorquevirus sp.

<400> 477
aaguaaggcg gaagcagcuc cacuuu                                            26

<210> 478
<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<400> 478
aaguaaggcg gaaguuucuc cacu                                              24

<210> 479
<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<400> 479
uaaguaguug aggcggacgg uggc                                              24

<400> 474

aucgagacac guggugccag cagcu 25

<210> 475

<211> 30

<212> RNA

<213> Alphatorquevirus sp.

<400> 475

ucauccucag ccggaacuua cacaaaaugg 30

<210> 476

<211> 26

<212> RNA

<213> Alphatorquevirus sp.

<400> 476

auaugucacg uggggaggcc cugcug 26

<210> 477

<211> 26

<212> RNA
<213> Alphatorquevirus sp.

<400> 477

aaguaaggcg gaagcagcuc cacuuu 26

<210> 478

<211> 24

<212> RNA
<213> Alphatorquevirus sp.

<400> 478

aaguaaggcg gaaguuucuc cacu 24

<210> 479

<211> 24

<212> RNA
<213> Alphatorquevirus sp.

<400> 479

uaaguaguug aggcggacgg uggc 24



<210> 480
<211> 23
<212> RNA
<213> Alphatorquevirus sp.

<400> 480
uaaguaguug aggcggacgg ugg                                               23

<210> 481
<211> 27
<212> RNA
<213> Alphatorquevirus sp.

<400> 481
gaccuucggc gucggggggg ucggggg                                           27

<210> 482
<211> 19
<212> RNA
<213> Alphatorquevirus sp.

<400> 482
auccucggcg gaaccuaua                                                    19

<210> 483
<211> 26
<212> RNA
<213> Alphatorquevirus sp.

<400> 483
aucgaugacg uggggaggcg uacuau                                            26

<210> 484
<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<400> 484
uggcggagga gcacuuccgg cuug                                              24

<210> 485
<211> 25
<212> RNA
<213> Alphatorquevirus sp.

<210> 480
<211> 23

<212> RNA
<213> Alphatorquevirus sp.

<400> 480

uaaguaguug aggcggacgg ugg 23

<210> 481
<211> 27

<212> RNA
<213> Alphatorquevirus sp.

<400> 481

gaccuucggc gucggggggg ucggggg 27

<210> 482

<211> 19

<212> RNA
<213> Alphatorquevirus sp.

<400> 482

auccucggcg gaaccuaua 19

<210> 483

<211> 26

<212> RNA
<213> Alphatorquevirus sp.

<400> 483

aucgaugacg uggggaggcg uacuau 26

<210> 484

<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<400> 484

uggcggagga gcacuuccgg cuug 24

<210> 485

<211> 25

<212> RNA
<213> Alphatorquevirus sp.



<400> 485
aacaagucac guggggaggg uuggc                                             25

<210> 486
<211> 21
<212> RNA
<213> Alphatorquevirus sp.

<400> 486
aggggucagc cuuccgcuuu a                                                 21

<210> 487
<211> 21
<212> RNA
<213> Alphatorquevirus sp.

<400> 487
aggggucagc cuuccgcuuu a                                                 21

<210> 488
<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<400> 488
uaagucagcu ucggggaggg ucac                                              24

<210> 489
<211> 27
<212> RNA
<213> Alphatorquevirus sp.

<400> 489
ucauaaguga cguagcuggu gucugcu                                           27

<210> 490
<211> 23
<212> RNA
<213> Alphatorquevirus sp.

<400> 490
cauccucggc ggaagcuaca caa                                               23

<210> 491

<400> 485

aacaagucac guggggaggg uuggc 25

<210> 486
<211> 21

<212> RNA
<213> Alphatorquevirus sp.

<400> 486

aggggucagc cuuccgcuuu a 21

<210> 487
<211> 21

<212> RNA
<213> Alphatorquevirus sp.

<400> 487

aggggucage cuuccgcuuu a 21

<210> 488
<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<400> 488

uaagucagcu ucggggagggg ucac 24

<210> 489

<211> 27

<212> RNA
<213> Alphatorquevirus sp.

<400> 489

ucauaaguga cguagcuggu gucugcu 27

<210> 490

<211> 23

<212> RNA
<213> Alphatorquevirus sp.

<400> 490

cauccucggc ggaagcuaca caa 23

<210> 491



<211> 23
<212> RNA
<213> Alphatorquevirus sp.

<400> 491
ggccccguca cgugacuuac cac                                               23

<210> 492
<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<400> 492
ucauccucgg cggaagcuac acaa                                              24

<210> 493
<211> 23
<212> RNA
<213> Alphatorquevirus sp.

<400> 493
ggccccguca cgugauuugu cac                                               23

<210> 494
<211> 27
<212> RNA
<213> Alphatorquevirus sp.

<400> 494
ccgggucaua ggucacaccu acgucac                                           27

<210> 495
<211> 28
<212> RNA
<213> Alphatorquevirus sp.

<400> 495
ggcugccgcc ccccccgggg aaaggggg                                          28

<210> 496
<211> 22
<212> RNA
<213> Alphatorquevirus sp.

<400> 496

<211> 23

<212> RNA
<213> Alphatorquevirus sp.

<400> 491

ggccccguca cgugacuuac cac 23

<210> 492

<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<400> 492

ucauccucgg cggaagcuac acaa 24

<210> 493

<211> 23

<212> RNA
<213> Alphatorquevirus sp.

<400> 493

ggccccguca cgugauuugu cac 23

<210> 494
<211> 27

<212> RNA
<213> Alphatorquevirus sp.

<400> 494

ccgggucaua ggucacaccu acgucac 27

<210> 495

<211> 28

<212> RNA
<213> Alphatorquevirus sp.

<400> 495

ggcugccgcc ccccccgggg aaaggggg 28

<210> 496
<211> 22

<212> RNA
<213> Alphatorquevirus sp.

<400> 496



auccucgucc acgugacugu ga                                                22

<210> 497
<211> 21
<212> RNA
<213> Alphatorquevirus sp.

<400> 497
gagcacuucc ggcuugccca a                                                 21

<210> 498
<211> 20
<212> RNA
<213> Alphatorquevirus sp.

<400> 498
caauccucuu acguggccug                                                   20

<210> 499
<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<400> 499
cgagguuaag ggccaauucg ggcu                                              24

<210> 500
<211> 23
<212> RNA
<213> Alphatorquevirus sp.

<400> 500
gggcccccgc ggggcucucg gcg                                               23

<210> 501
<211> 27
<212> RNA
<213> Alphatorquevirus sp.

<400> 501
gcggggcgug gccguaucag aaaaugg                                           27

<210> 502
<211> 19

auccucgucc acgugacugu ga 22

<210> 497

<211> 21

<212> RNA
<213> Alphatorquevirus sp.

<400> 497

gagcacuucc ggcuugccca a 21

<210> 498

<211> 20

<212> RNA
<213> Alphatorquevirus sp.

<400> 498

caauccucuu acguggccug 20

<210> 499

<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<400> 499

cgagguuaag ggccaauucg ggcu 24

<210> 500

<211> 23

<212> RNA
<213> Alphatorquevirus sp.

<400> 500

gggcccccgc ggggcucucg gcg 23

<210> 501

<211> 27

<212> RNA
<213> Alphatorquevirus sp.

<400> 501

gcggggcgug gccguaucag aaaaugg 27

<210> 502

<211> 19



<212> RNA
<213> Alphatorquevirus sp.

<400> 502
ccucggucac guggccugu                                                    19

<210> 503
<211> 26
<212> RNA
<213> Alphatorquevirus sp.

<400> 503
ccucgucacg ugaccugacg ucacag                                            26

<210> 504
<211> 25
<212> RNA
<213> Alphatorquevirus sp.

<400> 504
ccguccgcgg cgagagcgcg agcga                                             25

<210> 505
<211> 27
<212> RNA
<213> Alphatorquevirus sp.

<400> 505
auccucguca cgugaccuga cgucacg                                           27

<210> 506
<211> 25
<212> RNA
<213> Alphatorquevirus sp.

<400> 506
ccguccgcgg cgagagcgcg agcga                                             25

<210> 507
<211> 25
<212> RNA
<213> Alphatorquevirus sp.

<400> 507
ccguccgcgg cgagagcgcg agcga                                             25

<212> RNA
<213> Alphatorquevirus sp.

<400> 502

ccucggucac guggccugu 19

<210> 503

<211> 26

<212> RNA
<213> Alphatorquevirus sp.

<400> 503

ccucgucacg ugaccugacg ucacag 26

<210> 504

<211> 25

<212> RNA
<213> Alphatorquevirus sp.

<400> 504

ccguccgcgg cgagagcgcg agcga 25

<210> 505

<211> 27

<212> RNA
<213> Alphatorquevirus sp.

<400> 505

auccucguca cgugaccuga cgucacg 27

<210> 506

<211> 25

<212> RNA
<213> Alphatorquevirus sp.

<400> 506

ccguccgcgg cgagagcgcg agcga 25

<210> 507

<211> 25

<212> RNA

<213> Alphatorquevirus sp.

<400> 507

ccguccgcgg cgagagcgcg agcga 25



<210> 508
<211> 27
<212> RNA
<213> Alphatorquevirus sp.

<400> 508
auccucguca cgugaccuga cgucacg                                           27

<210> 509
<211> 25
<212> RNA
<213> Alphatorquevirus sp.

<400> 509
cugacccgcg ugacugguca cguga                                             25

<210> 510
<211> 26
<212> RNA
<213> Alphatorquevirus sp.

<400> 510
cggggcgugg ccguauuaga aaaugg                                            26

<210> 511
<211> 29
<212> RNA
<213> Alphatorquevirus sp.

<400> 511
aguaaggcgg aaccaggcug ucacccugu                                         29

<210> 512
<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<400> 512
uagcugaccc gcgugacuug ucac                                              24

<210> 513
<211> 19
<212> RNA

<210> 508

<211> 27

<212> RNA
<213> Alphatorquevirus sp.

<400> 508

auccucguca cgugaccuga cgucacg 27

<210> 509
<211> 25

<212> RNA
<213> Alphatorquevirus sp.

<400> 509

cugacccgcg ugacugguca cguga 25

<210> 510
<211> 26
<212> RNA
<213> Alphatorquevirus sp.

<400> 510

cggggcgugg ccguauuaga aaaugg 26

<210> 511

<211> 29
<212> RNA
<213> Alphatorquevirus sp.

<400> 511

aguaaggcgg aaccaggcug ucacccugu 29

<210> 512
<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<400> 512

uagcugaccc gcgugacuug ucac 24

<210> 513

<211> 19

<212> RNA



<213> Alphatorquevirus sp.

<400> 513
ggucagccuc cgcuuugca                                                    19

<210> 514
<211> 28
<212> RNA
<213> Alphatorquevirus sp.

<400> 514
gcugacccgc guggcuuguc acgugagu                                          28

<210> 515
<211> 25
<212> RNA
<213> Alphatorquevirus sp.

<400> 515
ggcccguccg cggcgagagc gcgag                                             25

<210> 516
<211> 27
<212> RNA
<213> Alphatorquevirus sp.

<400> 516
uccgggugcg ucugggggcc gccauuu                                           27

<210> 517
<211> 21
<212> RNA
<213> Alphatorquevirus sp.

<400> 517
auccucgacc acgugacugu g                                                 21

<210> 518
<211> 30
<212> RNA
<213> Alphatorquevirus sp.

<400> 518
auaaaccaga ggggugacga augguagagu                                        30

<213> Alphatorquevirus sp.

<400> 513

ggucagccuc cgcuuugca 19

<210> 514

<211> 28

<212> RNA

<213> Alphatorquevirus sp.

<400> 514

gcugacccgc guggcuuguc acgugagu 28

<210> 515

<211> 25

<212> RNA
<213> Alphatorquevirus sp.

<400> 515

ggcccguccg cggcgagagc gcgag 25

<210> 516

<211> 27

<212> RNA
<213> Alphatorquevirus sp.

<400> 516

uccgggugcg ucugggggcc gccauuu 27

<210> 517

<211> 21

<212> RNA

<213> Alphatorquevirus sp.

<400> 517

auccucgacc acgugacugu g 21

<210> 518

<211> 30

<212> RNA

<213> Alphatorquevirus sp.

<400> 518

auaaaccaga ggggugacga augguagagu 30



<210> 519
<211> 23
<212> RNA
<213> Alphatorquevirus sp.

<400> 519
caaagucacg uggugacggc cau                                               23

<210> 520
<211> 26
<212> RNA
<213> Alphatorquevirus sp.

<400> 520
guaggcgcgu uuuaaugacg ucacgg                                            26

<210> 521
<211> 28
<212> RNA
<213> Alphatorquevirus sp.

<400> 521
uaggcgcguu uuaaugacgu cacggcag                                          28

<210> 522
<211> 29
<212> RNA
<213> Alphatorquevirus sp.

<400> 522
aucccugguc acgugacucu gacgucacg                                         29

<210> 523
<211> 26
<212> RNA
<213> Alphatorquevirus sp.

<400> 523
gcgugugggg gccgccauuu uagcuu                                            26

<210> 524
<211> 29
<212> RNA
<213> Alphatorquevirus sp.

<210> 519

<211> 23

<212> RNA
<213> Alphatorquevirus sp.

<400> 519

caaagucacg uggugacggc cau 23

<210> 520

<211> 26

<212> RNA
<213> Alphatorquevirus sp.

<400> 520

guaggcgcgu uuuaaugacg ucacgg 26

<210> 521

<211> 28

<212> RNA
<213> Alphatorquevirus sp.

<400> 521

uaggcgcguu uuaaugacgu cacggcag 28

<210> 522

<211> 29

<212> RNA
<213> Alphatorquevirus sp.

<400> 522

aucccugguc acgugacucu gacgucacg 29

<210> 523

<211> 26

<212> RNA
<213> Alphatorquevirus sp.

<400> 523

gcgugugggg gccgccauuu uagcuu 26

<210> 524

<211> 29

<212> RNA
<213> Alphatorquevirus sp.



<400> 524
ucauccucgu cacgugaccu gacgucacg                                         29

<210> 525
<211> 29
<212> RNA
<213> Alphatorquevirus sp.

<400> 525
cgccaucuug ugacuuccuu ccgcuuuuu                                         29

<210> 526
<211> 22
<212> RNA
<213> Alphatorquevirus sp.

<400> 526
uagaguuuuu uccgcccguc cg                                                22

<210> 527
<211> 23
<212> RNA
<213> Alphatorquevirus sp.

<400> 527
gucccugguc acgugauugu gac                                               23

<210> 528
<211> 26
<212> RNA
<213> Alphatorquevirus sp.

<400> 528
cauuuuguga cuuccuuccg cuuuuu                                            26

<210> 529
<211> 29
<212> RNA
<213> Alphatorquevirus sp.

<400> 529
ucauccucgu cacgugaccu gacgucacg                                         29

<400> 524

ucauccucgu cacgugaccu gacgucacg 29

<210> 525

<211> 29

<212> RNA
<213> Alphatorquevirus sp.

<400> 525

cgccaucuug ugacuuccuu ccgcuuuuu 29

<210> 526

<211> 22

<212> RNA
<213> Alphatorquevirus sp.

<400> 526

uagaguuuuu uccgcccguc cg 22

<210> 527

<211> 23

<212> RNA
<213> Alphatorquevirus sp.

<400> 527

gucccugguc acgugauugu gac 23

<210> 528

<211> 26

<212> RNA
<213> Alphatorquevirus sp.

<400> 528

cauuuuguga cuuccuuccg cuuuuu 26

<210> 529

<211> 29

<212> RNA
<213> Alphatorquevirus sp.

<400> 529

ucauccucgu cacgugaccu gacgucacg 29



<210> 530
<211> 30
<212> RNA
<213> Alphatorquevirus sp.

<400> 530
ccgccaucuu gugacuuccu uccgcuuuuu                                        30

<210> 531
<211> 27
<212> RNA
<213> Alphatorquevirus sp.

<400> 531
auccucguca cgugaccuga cgucacg                                           27

<210> 532
<211> 30
<212> RNA
<213> Alphatorquevirus sp.

<400> 532
cgccaucuug ugacuuccuu ccgcuuuuuc                                        30

<210> 533
<211> 25
<212> RNA
<213> Alphatorquevirus sp.

<400> 533
ccguccgcgg cgagagcgcg agcga                                             25

<210> 534
<211> 29
<212> RNA
<213> Alphatorquevirus sp.

<400> 534
ucauccucgu cacgugaccu gacgucacg                                         29

<210> 535
<211> 23
<212> RNA
<213> Alphatorquevirus sp.

<210> 530
<211> 30

<212> RNA
<213> Alphatorquevirus sp.

<400> 530

ccgccaucuu gugacuuccu uccgcuuuuu 30

<210> 531

<211> 27

<212> RNA

<213> Alphatorquevirus sp.

<400> 531

auccucguca cgugaccuga cgucacg 27

<210> 532
<211> 30

<212> RNA
<213> Alphatorquevirus sp.

<400> 532

cgccaucuug ugacuuccuu ccgcuuuuuc 30

<210> 533

<211> 25

<212> RNA
<213> Alphatorquevirus sp.

<400> 533

ccguccgcgg cgagagcgcg agcga 25

<210> 534
<211> 29

<212> RNA
<213> Alphatorquevirus sp.

<400> 534

ucauccucgu cacgugaccu gacgucacg 29

<210> 535

<211> 23

<212> RNA
<213> Alphatorquevirus sp.



<400> 535
cuuagugacg ucacggcagc cau                                               23

<210> 536
<211> 25
<212> RNA
<213> Alphatorquevirus sp.

<400> 536
gucccugguc acgugacaug acguc                                             25

<210> 537
<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<400> 537
cacagccggu caugcuugca caaa                                              24

<210> 538
<211> 22
<212> RNA
<213> Alphatorquevirus sp.

<400> 538
acagccuguc augcuugcac aa                                                22

<210> 539
<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<400> 539
caccaucagc cacaccuacu caaa                                              24

<210> 540
<211> 28
<212> RNA
<213> Alphatorquevirus sp.

<400> 540
cgggucgccg ccauauuugg ucacguga                                          28

<210> 541

<400> 535

cuuagugacg ucacggcagc cau 23

<210> 536

<211> 25

<212> RNA
<213> Alphatorquevirus sp.

<400> 536

gucccugguc acgugacaug acguc 25

<210> 537

<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<400> 537

cacagccggu caugcuugca caaa 24

<210> 538

<211> 22

<212> RNA

<213> Alphatorquevirus sp.

<400> 538

acagccuguc augcuugcad aa 22

<210> 539

<211> 24

<212> RNA

<213> Alphatorquevirus sp.

<400> 539

caccaucage cacaccuacu caaa 24

<210> 540

<211> 28

<212> RNA
<213> Alphatorquevirus sp.

<400> 540

cgggucgccg ccauauuugg ucacguga 28

<210> 541



<211> 23
<212> RNA
<213> Alphatorquevirus sp.

<400> 541
cauccucggc ggaagcuaca caa                                               23

<210> 542
<211> 23
<212> RNA
<213> Alphatorquevirus sp.

<400> 542
cauccucggc ggaagcuaca caa                                               23

<210> 543
<211> 23
<212> RNA
<213> Alphatorquevirus sp.

<400> 543
ggccccguca cgugacuuac cac                                               23

<210> 544
<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<400> 544
ucauccucgg cggaagcuac acaa                                              24

<210> 545
<211> 23
<212> RNA
<213> Alphatorquevirus sp.

<400> 545
ggccccguca cgugauuugu cac                                               23

<210> 546
<211> 25
<212> RNA
<213> Alphatorquevirus sp.

<400> 546

<211> 23

<212> RNA
<213> Alphatorquevirus sp.

<400> 541

cauccucggc ggaagcuaca caa 23

<210> 542

<211> 23

<212> RNA
<213> Alphatorquevirus sp.

<400> 542

cauccucggc ggaagcuaca caa 23

<210> 543

<211> 23

<212> RNA
<213> Alphatorquevirus sp.

<400> 543

ggccccguca cgugacuuac cac 23

<210> 544
<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<400> 544

ucauccucgg cggaagcuac acaa 24

<210> 545

<211> 23

<212> RNA
<213> Alphatorquevirus sp.

<400> 545

ggccccguca cgugauuugu cac 23

<210> 546
<211> 25

<212> RNA
<213> Alphatorquevirus sp.

<400> 546



gucauccuca ccauaacugg cacaa                                             25

<210> 547
<211> 23
<212> RNA
<213> Alphatorquevirus sp.

<400> 547
cauccucggc ggaagcuaca caa                                               23

<210> 548
<211> 23
<212> RNA
<213> Alphatorquevirus sp.

<400> 548
ggccccguca cgugacuuac cac                                               23

<210> 549
<211> 25
<212> RNA
<213> Alphatorquevirus sp.

<400> 549
auccucgacg guaaccgcaa acaug                                             25

<210> 550
<211> 21
<212> RNA
<213> Alphatorquevirus sp.

<400> 550
ggccccgaca ugugacucgu c                                                 21

<210> 551
<211> 27
<212> RNA
<213> Alphatorquevirus sp.

<400> 551
agcacuuccg aauggcugag uuuucca                                           27

<210> 552
<211> 22

gucauccuca ccauaacugg cacaa 25

<210> 547
<211> 23

<212> RNA
<213> Alphatorquevirus sp.

<400> 547

cauccucggc ggaagcuaca caa 23

<210> 548

<211> 23

<212> RNA
<213> Alphatorquevirus sp.

<400> 548

ggccccguca cgugacuuac cac 23

<210> 549

<211> 25

<212> RNA
<213> Alphatorquevirus sp.

<400> 549

auccucgacg guaaccgcaa acaug 25

<210> 550
<211> 21

<212> RNA
<213> Alphatorquevirus sp.

<400> 550

ggccccgaca ugugacucgu C 21

<210> 551

<211> 27

<212> RNA
<213> Alphatorquevirus sp.

<400> 551

agcacuuccg aauggcugag uuucca 27

<210> 552

<211> 22



<212> RNA
<213> Alphatorquevirus sp.

<400> 552
auccucaccg gaacugacac aa                                                22

<210> 553
<211> 26
<212> RNA
<213> Alphatorquevirus sp.

<400> 553
cauccucggc gguaaccgca aagaug                                            26

<210> 554
<211> 22
<212> RNA
<213> Alphatorquevirus sp.

<400> 554
uaggccccga caugugacuc gu                                                22

<210> 555
<211> 21
<212> RNA
<213> Alphatorquevirus sp.

<400> 555
acagccuucc gcuuugcaca a                                                 21

<210> 556
<211> 27
<212> RNA
<213> Alphatorquevirus sp.

<400> 556
cauccucggc gguaaccgca aagaugg                                           27

<210> 557
<211> 23
<212> RNA
<213> Alphatorquevirus sp.

<400> 557
uaggccccga caugugacuc guc                                               23

<212> RNA
<213> Alphatorquevirus sp.

<400> 552

auccucaccg gaacugacac aa 22

<210> 553

<211> 26

<212> RNA
<213> Alphatorquevirus sp.

<400> 553

cauccucggc gguaaccgca aagaug 26

<210> 554
<211> 22

<212> RNA
<213> Alphatorquevirus sp.

<400> 554

uaggccccga caugugacuc gu 22

<210> 555

<211> 21

<212> RNA
<213> Alphatorquevirus sp.

<400> 555

acagccuucc gcuuugcaca a 21

<210> 556

<211> 27

<212> RNA
<213> Alphatorquevirus sp.

<400> 556

cauccucggc gguaaccgca aagaugg 27

<210> 557
<211> 23

<212> RNA
<213> Alphatorquevirus sp.

<400> 557

uaggccccga caugugacuc guc 23



<210> 558
<211> 20
<212> RNA
<213> Alphatorquevirus sp.

<400> 558
uccucggcgg uaaccgcaaa                                                   20

<210> 559
<211> 21
<212> RNA
<213> Alphatorquevirus sp.

<400> 559
ggccccgaca ugugacucgu c                                                 21

<210> 560
<211> 23
<212> RNA
<213> Alphatorquevirus sp.

<400> 560
ggccccguca cgugacuuac cac                                               23

<210> 561
<211> 28
<212> RNA
<213> Alphatorquevirus sp.

<400> 561
ucaaacaccc agcgacacca aaaaaugg                                          28

<210> 562
<211> 22
<212> RNA
<213> Alphatorquevirus sp.

<400> 562
ccucgcccac gugacuuacc ac                                                22

<210> 563
<211> 20
<212> RNA

<210> 558

<211> 20

<212> RNA
<213> Alphatorquevirus sp.

<400> 558

uccucggcgg uaaccgcaaa 20

<210> 559

<211> 21

<212> RNA
<213> Alphatorquevirus sp.

<400> 559

ggccccgaca ugugacucgu C 21

<210> 560

<211> 23

<212> RNA
<213> Alphatorquevirus sp.

<400> 560

ggccccguca cgugacuuac cac 23

<210> 561

<211> 28

<212> RNA
<213> Alphatorquevirus sp.

<400> 561

ucaaacaccc agcgacacca aaaaaugg 28

<210> 562

<211> 22

<212> RNA

<213> Alphatorquevirus sp.

<400> 562

ccucgcccac gugacuuacc ac 22

<210> 563

<211> 20
<212> RNA



<213> Alphatorquevirus sp.

<400> 563
ccucggcgga accuauacaa                                                   20

<210> 564
<211> 22
<212> RNA
<213> Alphatorquevirus sp.

<400> 564
gccccgucac gugauuuacc ac                                                22

<210> 565
<211> 28
<212> RNA
<213> Alphatorquevirus sp.

<400> 565
gcggcggagc acuuccgcuu ugcccaaa                                          28

<210> 566
<211> 23
<212> RNA
<213> Alphatorquevirus sp.

<400> 566
cauccucggc ggaagcuaca caa                                               23

<210> 567
<211> 23
<212> RNA
<213> Alphatorquevirus sp.

<400> 567
ggccccguca cgugacuuac cac                                               23

<210> 568
<211> 25
<212> RNA
<213> Alphatorquevirus sp.

<400> 568
caccgcacuu ccgugcuugc acaaa                                             25

<213> Alphatorquevirus sp.

<400> 563

ccucggcgga accuauacaa 20

<210> 564

<211> 22

<212> RNA

<213> Alphatorquevirus sp.

<400> 564

gccccgucac gugauuuacc ac 22

<210> 565

<211> 28

<212> RNA
<213> Alphatorquevirus sp.

<400> 565

gcggcggagc acuuccgcuu ugcccaaa 28

<210> 566

<211> 23

<212> RNA
<213> Alphatorquevirus sp.

<400> 566

cauccucggc ggaagcuaca caa 23

<210> 567

<211> 23

<212> RNA
<213> Alphatorquevirus sp.

<400> 567

ggccccguca cgugacuuac cac 23

<210> 568

<211> 25

<212> RNA
<213> Alphatorquevirus sp.

<400> 568

caccgcacuu ccgugcuugc acaaa 25



<210> 569
<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<400> 569
ucgcugacac acgugucuug ucac                                              24

<210> 570
<211> 30
<212> RNA
<213> Alphatorquevirus sp.

<400> 570
cauuuuaagu aagcaccgcc uagggaugac                                        30

<210> 571
<211> 26
<212> RNA
<213> Alphatorquevirus sp.

<400> 571
guaggccccg ucacguguca uaccac                                            26

<210> 572
<211> 25
<212> RNA
<213> Alphatorquevirus sp.

<400> 572
ggcggggcac uuccggcuug cccaa                                             25

<210> 573
<211> 26
<212> RNA
<213> Alphatorquevirus sp.

<400> 573
cggcggagca cuuccggcuu gcccaa                                            26

<210> 574
<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<210> 569

<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<400> 569

ucgcugacac acgugucuug ucac 24

<210> 570

<211> 30
<212> RNA
<213> Alphatorquevirus sp.

<400> 570

cauuuuaagu aagcaccgcc uagggaugac 30

<210> 571

<211> 26
<212> RNA
<213> Alphatorquevirus sp.

<400> 571

guaggccccg ucacguguca uaccac 26

<210> 572

<211> 25

<212> RNA
<213> Alphatorquevirus sp.

<400> 572

ggcggggcac uuccggcuug cccaa 25

<210> 573

<211> 26
<212> RNA
<213> Alphatorquevirus sp.

<400> 573

cggcggagca cuuccggcuu gcccaa 26

<210> 574
<211> 24
<212> RNA
<213> Alphatorquevirus sp.



<400> 574
caccaucagc cacaccuacu caaa                                              24

<210> 575
<211> 23
<212> RNA
<213> Alphatorquevirus sp.

<400> 575
accaucagcc acaccuacuc aaa                                               23

<210> 576
<211> 28
<212> RNA
<213> Alphatorquevirus sp.

<400> 576
gacuccgaga ugccauugga cacugagg                                          28

<210> 577
<211> 18
<212> RNA
<213> Alphatorquevirus sp.

<400> 577
aguaggugcc guccagca                                                     18

<210> 578
<211> 27
<212> RNA
<213> Alphatorquevirus sp.

<400> 578
aaguaggccc cgcuacguca ucaucac                                           27

<210> 579
<211> 23
<212> RNA
<213> Alphatorquevirus sp.

<400> 579
aaggcggaag agcugcucua uau                                               23

<400> 574

caccaucage cacaccuacu caaa 24

<210> 575

<211> 23

<212> RNA

<213> Alphatorquevirus sp.

<400> 575

accaucagcc acaccuacuc aaa 23

<210> 576

<211> 28

<212> RNA

<213> Alphatorquevirus sp.

<400> 576

gacuccgaga ugccauugga cacugagg 28

<210> 577

<211> 18

<212> RNA
<213> Alphatorquevirus sp.

<400> 577

aguaggugcc guccagca 18

<210> 578

<211> 27

<212> RNA
<213> Alphatorquevirus sp.

<400> 578

aaguaggccc cgcuacguca ucaucac 27

<210> 579

<211> 23

<212> RNA
<213> Alphatorquevirus sp.

<400> 579

aaggcggaag agcugcucua uau 23



<210> 580
<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<400> 580
caauccuccc acguggccug ucac                                              24

<210> 581
<211> 26
<212> RNA
<213> Alphatorquevirus sp.

<400> 581
aaggcggaac caggcuguca ccccgu                                            26

<210> 582
<211> 26
<212> RNA
<213> Alphatorquevirus sp.

<400> 582
aaggcggaac caggcuguca ccccgu                                            26

<210> 583
<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<400> 583
cauccucacc ggaacuggua caaa                                              24

<210> 584
<211> 26
<212> RNA
<213> Alphatorquevirus sp.

<400> 584
uaggccccgc cacgucacuu gucacg                                            26

<210> 585

<400> 585
000

<210> 580
<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<400> 580

caauccuccc acguggccug ucac 24

<210> 581
<211> 26
<212> RNA
<213> Alphatorquevirus sp.

<400> 581

aaggcggaac caggcuguca ccccgu 26

<210> 582
<211> 26
<212> RNA
<213> Alphatorquevirus sp.

<400> 582

aaggcggaac caggcuguca ccccgu 26

<210> 583

<211> 24
<212> RNA
<213> Alphatorquevirus sp.

<400> 583

cauccucacc ggaacuggua caaa 24

<210> 584
<211> 26
<212> RNA
<213> Alphatorquevirus sp.

<400> 584

uaggccccgc cacgucacuu gucacg 26

<210> 585

<400> 585

000



<210> 586

<400> 586
000

<210> 587

<400> 587
000

<210> 588

<400> 588
000

<210> 589

<400> 589
000

<210> 590

<400> 590
000

<210> 591

<400> 591
000

<210> 592

<400> 592
000

<210> 593

<400> 593
000

<210> 594

<210> 586

<400> 586

000

<210> 587

<400> 587

000

<210> 588

<400> 588

000

<210> 589

<400> 589

000

<210> 590

<400> 590

000

<210> 591

<400> 591

000

<210> 592

<400> 592

000

<210> 593

<400> 593

000

<210> 594



<400> 594
000

<210> 595

<400> 595
000

<210> 596

<400> 596
000

<210> 597

<400> 597
000

<210> 598

<400> 598
000

<210> 599

<400> 599
000

<210> 600

<400> 600
000

<210> 601

<400> 601
000

<210> 602

<400> 602

<400> 594
000

<210> 595

<400> 595

000

<210> 596

<400> 596

000

<210> 597

<400> 597

000

<210> 598

<400> 598

000

<210> 599

<400> 599

000

<210> 600

<400> 600

000

<210> 601

<400> 601

000

<210> 602

<400> 602



000

<210> 603

<400> 603
000

<210> 604

<400> 604
000

<210> 605

<400> 605
000

<210> 606

<400> 606
000

<210> 607

<400> 607
000

<210> 608

<400> 608
000

<210> 609

<400> 609
000

<210> 610

<400> 610
000

000

<210> 603

<400> 603

000

<210> 604

<400> 604

000

<210> 605

<400> 605

000

<210> 606

<400> 606

000

<210> 607

<400> 607

000

<210> 608

<400> 608

000

<210> 609

<400> 609

000

<210> 610

<400> 610

000



<210> 611

<400> 611
000

<210> 612

<400> 612
000

<210> 613

<400> 613
000

<210> 614

<400> 614
000

<210> 615

<400> 615
000

<210> 616

<400> 616
000

<210> 617

<400> 617
000

<210> 618

<400> 618
000

<210> 619

<210> 611

<400> 611

000

<210> 612

<400> 612

000

<210> 613

<400> 613

000

<210> 614

<400> 614
000

<210> 615

<400> 615

000

<210> 616

<400> 616
000

<210> 617

<400> 617

000

<210> 618

<400> 618

000

<210> 619



<400> 619
000

<210> 620

<400> 620
000

<210> 621

<400> 621
000

<210> 622

<400> 622
000

<210> 623

<400> 623
000

<210> 624

<400> 624
000

<210> 625

<400> 625
000

<210> 626

<400> 626
000

<210> 627

<400> 627

<400> 619

000

<210> 620

<400> 620

000

<210> 621

<400> 621

000

<210> 622

<400> 622

000

<210> 623

<400> 623

000

<210> 624

<400> 624
000

<210> 625

<400> 625

000

<210> 626

<400> 626

000

<210> 627

<400> 627



000

<210> 628

<400> 628
000

<210> 629

<400> 629
000

<210> 630

<400> 630
000

<210> 631

<400> 631
000

<210> 632

<400> 632
000

<210> 633

<400> 633
000

<210> 634

<400> 634
000

<210> 635

<400> 635
000

000

<210> 628

<400> 628

000

<210> 629

<400> 629

000

<210> 630

<400> 630

000

<210> 631

<400> 631

000

<210> 632

<400> 632

000

<210> 633

<400> 633

000

<210> 634

<400> 634

000

<210> 635

<400> 635

000



<210> 636

<400> 636
000

<210> 637

<400> 637
000

<210> 638

<400> 638
000

<210> 639

<400> 639
000

<210> 640

<400> 640
000

<210> 641

<400> 641
000

<210> 642

<400> 642
000

<210> 643

<400> 643
000

<210> 644

<210> 636

<400> 636

000

<210> 637

<400> 637

000

<210> 638

<400> 638

000

<210> 639

<400> 639

000

<210> 640

<400> 640

000

<210> 641

<400> 641

000

<210> 642

<400> 642

000

<210> 643

<400> 643

000

<210> 644



<400> 644
000

<210> 645

<400> 645
000

<210> 646

<400> 646
000

<210> 647

<400> 647
000

<210> 648

<400> 648
000

<210> 649

<400> 649
000

<210> 650

<400> 650
000

<210> 651

<400> 651
000

<210> 652

<400> 652

<400> 644
000

<210> 645

<400> 645

000

<210> 646

<400> 646

000

<210> 647

<400> 647

000

<210> 648

<400> 648

000

<210> 649

<400> 649

000

<210> 650

<400> 650

000

<210> 651

<400> 651

000

<210> 652

<400> 652



000

<210> 653

<400> 653
000

<210> 654

<400> 654
000

<210> 655

<400> 655
000

<210> 656

<400> 656
000

<210> 657

<400> 657
000

<210> 658

<400> 658
000

<210> 659

<400> 659
000

<210> 660

<400> 660
000

000

<210> 653

<400> 653

000

<210> 654

<400> 654

000

<210> 655

<400> 655

000

<210> 656

<400> 656

000

<210> 657

<400> 657

000

<210> 658

<400> 658

000

<210> 659

<400> 659

000

<210> 660

<400> 660
000



<210> 661

<400> 661
000

<210> 662

<400> 662
000

<210> 663

<400> 663
000

<210> 664

<400> 664
000

<210> 665

<400> 665
000

<210> 666

<400> 666
000

<210> 667

<400> 667
000

<210> 668

<400> 668
000

<210> 669

<210> 661

<400> 661

000

<210> 662

<400> 662

000

<210> 663

<400> 663

000

<210> 664

<400> 664
000

<210> 665

<400> 665

000

<210> 666

<400> 666

000

<210> 667

<400> 667

000

<210> 668

<400> 668

000

<210> 669



<400> 669
000

<210> 670

<400> 670
000

<210> 671

<400> 671
000

<210> 672

<400> 672
000

<210> 673

<400> 673
000

<210> 674

<400> 674
000

<210> 675

<400> 675
000

<210> 676

<400> 676
000

<210> 677

<400> 677

<400> 669

000

<210> 670

<400> 670

000

<210> 671

<400> 671

000

<210> 672

<400> 672

000

<210> 673

<400> 673

000

<210> 674

<400> 674
000

<210> 675

<400> 675

000

<210> 676

<400> 676

000

<210> 677

<400> 677



000

<210> 678

<400> 678
000

<210> 679

<400> 679
000

<210> 680

<400> 680
000

<210> 681

<400> 681
000

<210> 682

<400> 682
000

<210> 683

<400> 683
000

<210> 684

<400> 684
000

<210> 685

<400> 685
000

000

<210> 678

<400> 678

000

<210> 679

<400> 679

000

<210> 680

<400> 680

000

<210> 681

<400> 681

000

<210> 682

<400> 682

000

<210> 683

<400> 683

000

<210> 684

<400> 684

000

<210> 685

<400> 685

000



<210> 686

<400> 686
000

<210> 687

<400> 687
000

<210> 688

<400> 688
000

<210> 689

<400> 689
000

<210> 690

<400> 690
000

<210> 691

<400> 691
000

<210> 692

<400> 692
000

<210> 693

<400> 693
000

<210> 694

<210> 686

<400> 686

000

<210> 687

<400> 687

000

<210> 688

<400> 688

000

<210> 689

<400> 689

000

<210> 690

<400> 690

000

<210> 691

<400> 691

000

<210> 692

<400> 692

000

<210> 693

<400> 693

000

<210> 694



<400> 694
000

<210> 695

<400> 695
000

<210> 696

<400> 696
000

<210> 697

<400> 697
000

<210> 698

<400> 698
000

<210> 699

<400> 699
000

<210> 700

<400> 700
000

<210> 701

<400> 701
000

<210> 702

<400> 702

<400> 694
000

<210> 695

<400> 695

000

<210> 696

<400> 696

000

<210> 697

<400> 697

000

<210> 698

<400> 698

000

<210> 699

<400> 699

000

<210> 700

<400> 700

000

<210> 701

<400> 701

000

<210> 702

<400> 702



000

<210> 703

<400> 703
000

<210> 704

<400> 704
000

<210> 705

<400> 705
000

<210> 706

<400> 706
000

<210> 707

<400> 707
000

<210> 708

<400> 708
000

<210> 709

<400> 709
000

<210> 710

<400> 710
000

000

<210> 703

<400> 703

000

<210> 704

<400> 704

000

<210> 705

<400> 705

000

<210> 706

<400> 706

000

<210> 707

<400> 707

000

<210> 708

<400> 708

000

<210> 709

<400> 709

000

<210> 710

<400> 710

000



<210> 711

<400> 711
000

<210> 712

<400> 712
000

<210> 713

<400> 713
000

<210> 714

<400> 714
000

<210> 715

<400> 715
000

<210> 716

<400> 716
000

<210> 717

<400> 717
000

<210> 718

<400> 718
000

<210> 719

<210> 711

<400> 711

000

<210> 712

<400> 712

000

<210> 713

<400> 713

000

<210> 714

<400> 714
000

<210> 715

<400> 715

000

<210> 716

<400> 716

000

<210> 717

<400> 717

000

<210> 718

<400> 718

000

<210> 719



<400> 719
000

<210> 720

<400> 720
000

<210> 721

<400> 721
000

<210> 722

<400> 722
000

<210> 723

<400> 723
000

<210> 724

<400> 724
000

<210> 725

<400> 725
000

<210> 726

<400> 726
000

<210> 727

<400> 727

<400> 719

000

<210> 720

<400> 720
000

<210> 721

<400> 721

000

<210> 722

<400> 722

000

<210> 723

<400> 723

000

<210> 724

<400> 724
000

<210> 725

<400> 725

000

<210> 726

<400> 726

000

<210> 727

<400> 727



000

<210> 728

<400> 728
000

<210> 729

<400> 729
000

<210> 730

<400> 730
000

<210> 731

<400> 731
000

<210> 732

<400> 732
000

<210> 733

<400> 733
000

<210> 734

<400> 734
000

<210> 735

<400> 735
000

000

<210> 728

<400> 728

000

<210> 729

<400> 729

000

<210> 730

<400> 730

000

<210> 731

<400> 731

000

<210> 732

<400> 732

000

<210> 733

<400> 733

000

<210> 734

<400> 734

000

<210> 735

<400> 735

000



<210> 736

<400> 736
000

<210> 737

<400> 737
000

<210> 738

<400> 738
000

<210> 739

<400> 739
000

<210> 740

<400> 740
000

<210> 741

<400> 741
000

<210> 742

<400> 742
000

<210> 743

<400> 743
000

<210> 744

<210> 736

<400> 736

000

<210> 737

<400> 737

000

<210> 738

<400> 738

000

<210> 739

<400> 739

000

<210> 740

<400> 740

000

<210> 741

<400> 741

000

<210> 742

<400> 742

000

<210> 743

<400> 743

000

<210> 744



<400> 744
000

<210> 745

<400> 745
000

<210> 746

<400> 746
000

<210> 747

<400> 747
000

<210> 748

<400> 748
000

<210> 749

<400> 749
000

<210> 750

<400> 750
000

<210> 751

<400> 751
000

<210> 752

<400> 752

<400> 744

000

<210> 745

<400> 745

000

<210> 746

<400> 746

000

<210> 747

<400> 747

000

<210> 748

<400> 748

000

<210> 749

<400> 749
000

<210> 750

<400> 750

000

<210> 751

<400> 751

000

<210> 752

<400> 752



000

<210> 753

<400> 753
000

<210> 754

<400> 754
000

<210> 755

<400> 755
000

<210> 756

<400> 756
000

<210> 757

<400> 757
000

<210> 758

<400> 758
000

<210> 759

<400> 759
000

<210> 760

<400> 760
000

000

<210> 753

<400> 753

000

<210> 754

<400> 754
000

<210> 755

<400> 755

000

<210> 756

<400> 756
000

<210> 757

<400> 757

000

<210> 758

<400> 758

000

<210> 759

<400> 759

000

<210> 760

<400> 760
000



<210> 761

<400> 761
000

<210> 762

<400> 762
000

<210> 763

<400> 763
000

<210> 764

<400> 764
000

<210> 765

<400> 765
000

<210> 766

<400> 766
000

<210> 767

<400> 767
000

<210> 768

<400> 768
000

<210> 769

<210> 761

<400> 761

000

<210> 762

<400> 762

000

<210> 763

<400> 763

000

<210> 764

<400> 764

000

<210> 765

<400> 765

000

<210> 766

<400> 766

000

<210> 767

<400> 767

000

<210> 768

<400> 768

000

<210> 769



<400> 769
000

<210> 770

<400> 770
000

<210> 771

<400> 771
000

<210> 772

<400> 772
000

<210> 773

<400> 773
000

<210> 774

<400> 774
000

<210> 775

<400> 775
000

<210> 776

<400> 776
000

<210> 777

<400> 777

<400> 769

000

<210> 770

<400> 770
000

<210> 771

<400> 771

000

<210> 772

<400> 772

000

<210> 773

<400> 773

000

<210> 774

<400> 774

000

<210> 775

<400> 775

000

<210> 776

<400> 776

000

<210> 777

<400> 777



000

<210> 778

<400> 778
000

<210> 779

<400> 779
000

<210> 780

<400> 780
000

<210> 781

<400> 781
000

<210> 782

<400> 782
000

<210> 783

<400> 783
000

<210> 784

<400> 784
000

<210> 785

<400> 785
000

000

<210> 778

<400> 778

000

<210> 779

<400> 779

000

<210> 780

<400> 780

000

<210> 781

<400> 781

000

<210> 782

<400> 782

000

<210> 783

<400> 783

000

<210> 784

<400> 784

000

<210> 785

<400> 785

000



<210> 786

<400> 786
000

<210> 787

<400> 787
000

<210> 788

<400> 788
000

<210> 789

<400> 789
000

<210> 790

<400> 790
000

<210> 791

<400> 791
000

<210> 792

<400> 792
000

<210> 793

<400> 793
000

<210> 794

<210> 786

<400> 786

000

<210> 787

<400> 787

000

<210> 788

<400> 788

000

<210> 789

<400> 789

000

<210> 790

<400> 790

000

<210> 791

<400> 791

000

<210> 792

<400> 792

000

<210> 793

<400> 793

000

<210> 794



<400> 794
000

<210> 795

<400> 795
000

<210> 796

<400> 796
000

<210> 797

<400> 797
000

<210> 798

<400> 798
000

<210> 799

<400> 799
000

<210> 800

<400> 800
000

<210> 801
<211> 156
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polynucleotide

<400> 794
000

<210> 795

<400> 795

000

<210> 796

<400> 796

000

<210> 797

<400> 797

000

<210> 798

<400> 798

000

<210> 799

<400> 799

000

<210> 800

<400> 800

000

<210> 801

<211> 156
<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
polynucleotide



<400> 801
gcggcggggg ggcggccgcg ttcgcgcgcc gcccaccagg gggtgctgcg cgcccccccc       60

cgcgcatgcg cggggccccc ccccgggggg gctccgcccc cccggccccc ccccgtgcta      120

aacccaccgc gcatgcgcga ccacgccccc gccgcc                                156

<210> 802
<211> 150
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polynucleotide

<400> 802
ccgagcgtta gcgaggagtg cgaccctacc ccctgggccc acttcttcgg agccgcgcgc       60

tacgccttcg gctgcgcgcg gcacctcaga cccccgctcg tgctgacacg cttgcgcgtg      120

tcagaccact tcgggctcgc gggggtcggg                                       150

<210> 803
<211> 122
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polynucleotide

<400> 803
gccgccgcgg cggcgggggg cggcgcgctg cgcgcgccgc ccagtagggg gagccatgcg       60

cccccccccg cgcatgcgcg gggccccccc ccgcgggggg ctccgccccc cggccccccc      120

cg                                                                     122

<210> 804
<211> 111
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polynucleotide

<400> 801

gcggcggggg ggcggccgcg ttcgcgcgcc gcccaccagg gggtgctgcg cgcccccccc 60

cgcgcatgcg cggggccccc ccccgggggg gctccgcccc cccggccccc ccccgtgcta 120

aacccaccgc gcatgcgcga ccacgcccco gccgcc 156

<210> 802

<211> 150

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
polynucleotide

<400> 802

ccgagcgtta gcgaggagtg cgaccctacc ccctgggccc acttcttcgg agccgcgcgc 60

tacgccttcg gctgcgcgcg gcacctcaga cccccgctcg tgctgacacg cttgcgcgtg 120

tcagaccact tcgggctcgc gggggtcggg 150

<210> 803

<211> 122

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
polynucleotide

<400> 803

gccgccgcgg cggcgggggg cggcgcgctg cgcgcgccgc ccagtagggg gagccatgcg 60

cccccccccg cgcatgcgcg gggccccccc ccgcgggggg ctccgccccc cggccccccc 120

cg 122

<210> 804

<211> 111

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
polynucleotide



<400> 804
cggcccagcg gcggcgcgcg cgcttcgcgc gcgcgccggg gggctccgcc cccccccgcg       60

catgcgcggg gccccccccc gcggggggct ccgccccccg gtcccccccc g               111

<210> 805
<211> 115
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polynucleotide

<400> 805
cggccgtgcg gcggcgcgcg cgcttcgcgc gcgcgccggg ggctgccgcc cccccccgcg       60

catgcgcgcg gggccccccc ccgcgggggg ctccgccccc cggccccccc ccccg           115

<210> 806
<211> 104
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polynucleotide

<400> 806
cggcggcggc gcgcgcgcta cgcgcgcgcg ccggggggct gccgcccccc ccccgcgcat       60

gcgcggggcc cccccccgcg gggggctccg ccccccggcc cccc                       104

<210> 807
<211> 108
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polynucleotide

<400> 807
ggcggcggcg cgcgcgctac gcgcgcgcgc cggggagctc tgcccccccc cgcgcatgcg       60

cgcgggtccc ccccccgcgg ggggctccgc cccccggtcc cccccccg                   108

<400> 804

cggcccagcg gcggcgcgcg cgcttcgcgc gcgcgccggg gggctccgcc cccccccgcg 60

catgcgcggg gccccccccc gcggggggct ccgccccccg gtcccccccc g 111

<210> 805

<211> 115

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
polynucleotide

<400> 805

cggccgtgcg gcggcgcgcg cgcttcgcgc gcgcgccggg ggctgccgcc cccccccgcg 60

catgcgcgcg gggccccccc ccgcgggggg ctccgccccc cggccccccc ccccg 115

<210> 806

<211> 104

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
polynucleotide

<400> 806

cggcggcggc gcgcgcgcta cgcgcgcgcg ccggggggct gccgcccccc ccccgcgcat 60

gcgcggggcc cccccccgcg gggggctccg ccccccggcc CCCC 104

<210> 807

<211> 108

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
polynucleotide

<400> 807

ggcggcggcg cgcgcgctac gcgcgcgcgc cggggagctc tgcccccccc cgcgcatgcg 60

cgcgggtccc ccccccgcgg ggggctccgc cccccggtcc cccccccg 108



<210> 808

<400> 808
000

<210> 809

<400> 809
000

<210> 810

<400> 810
000

<210> 811

<400> 811
000

<210> 812

<400> 812
000

<210> 813

<400> 813
000

<210> 814

<400> 814
000

<210> 815

<400> 815
000

<210> 808

<400> 808

000

<210> 809

<400> 809

000

<210> 810

<400> 810

000

<210> 811

<400> 811

000

<210> 812

<400> 812

000

<210> 813

<400> 813

000

<210> 814

<400> 814
000

<210> 815

<400> 815

000



<210> 816

<400> 816
000

<210> 817

<400> 817
000

<210> 818

<400> 818
000

<210> 819

<400> 819
000

<210> 820

<400> 820
000

<210> 821

<400> 821
000

<210> 822

<400> 822
000

<210> 823

<400> 823
000

<210> 824

<210> 816

<400> 816

000

<210> 817

<400> 817

000

<210> 818

<400> 818

000

<210> 819

<400> 819

000

<210> 820

<400> 820

000

<210> 821

<400> 821

000

<210> 822

<400> 822

000

<210> 823

<400> 823

000

<210> 824



<400> 824
000

<210> 825

<400> 825
000

<210> 826

<400> 826
000

<210> 827

<400> 827
000

<210> 828

<400> 828
000

<210> 829
<211> 11
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<220>
<221> MOD_RES
<222> (4)..(5)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (7)..(7)
<223> Any amino acid

<220>
<221> MOD_RES

<400> 824

000

<210> 825

<400> 825

000

<210> 826

<400> 826

000

<210> 827

<400> 827

000

<210> 828

<400> 828

000

<210> 829
<211> 11
<212> PRT
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
peptide

<220>

<221> MOD_RES
<222> (4) (5)

<223> Any amino acid

<220>

<221> MOD_RES
<222> (7) )..(7)

<223> Any amino acid

<220>

<221> MOD_RES



<222> (9)..(10)
<223> Any amino acid

<400> 829
Tyr Asn Pro Xaa Xaa Asp Xaa Gly Xaa Xaa Asn 
1               5                   10      

<210> 830

<400> 830
000

<210> 831

<400> 831
000

<210> 832

<400> 832
000

<210> 833

<400> 833
000

<210> 834

<400> 834
000

<210> 835

<400> 835
000

<210> 836

<400> 836
000

<222> (9) (10)

<223> Any amino acid

<400> 829

Tyr Asn Pro Xaa Xaa Asp Xaa Gly Xaa Xaa Asn
1 5 10

<210> 830

<400> 830

000

<210> 831

<400> 831

000

<210> 832

<400> 832

000

<210> 833

<400> 833

000

<210> 834

<400> 834

000

<210> 835

<400> 835

000

<210> 836

<400> 836

000



<210> 837

<400> 837
000

<210> 838

<400> 838
000

<210> 839

<400> 839
000

<210> 840

<400> 840
000

<210> 841

<400> 841
000

<210> 842

<400> 842
000

<210> 843

<400> 843
000

<210> 844

<400> 844
000

<210> 845

<210> 837

<400> 837

000

<210> 838

<400> 838

000

<210> 839

<400> 839

000

<210> 840

<400> 840

000

<210> 841

<400> 841

000

<210> 842

<400> 842

000

<210> 843

<400> 843

000

<210> 844

<400> 844
000

<210> 845



<400> 845
000

<210> 846

<400> 846
000

<210> 847

<400> 847
000

<210> 848

<400> 848
000

<210> 849

<400> 849
000

<210> 850

<400> 850
000

<210> 851

<400> 851
000

<210> 852

<400> 852
000

<210> 853

<400> 853
000

<400> 845

000

<210> 846

<400> 846

000

<210> 847

<400> 847

000

<210> 848

<400> 848

000

<210> 849

<400> 849

000

<210> 850

<400> 850

000

<210> 851

<400> 851

000

<210> 852

<400> 852

000

<210> 853

<400> 853

000



<210> 854

<400> 854
000

<210> 855

<400> 855
000

<210> 856

<400> 856
000

<210> 857

<400> 857
000

<210> 858

<400> 858
000

<210> 859

<400> 859
000

<210> 860

<400> 860
000

<210> 861

<400> 861
000

<210> 854

<400> 854

000

<210> 855

<400> 855

000

<210> 856

<400> 856

000

<210> 857

<400> 857

000

<210> 858

<400> 858

000

<210> 859

<400> 859

000

<210> 860

<400> 860
000

<210> 861

<400> 861

000



<210> 862

<400> 862
000

<210> 863

<400> 863
000

<210> 864

<400> 864
000

<210> 865

<400> 865
000

<210> 866

<400> 866
000

<210> 867

<400> 867
000

<210> 868

<400> 868
000

<210> 869

<400> 869
000

<210> 870

<210> 862

<400> 862

000

<210> 863

<400> 863

000

<210> 864

<400> 864

000

<210> 865

<400> 865

000

<210> 866

<400> 866

000

<210> 867

<400> 867

000

<210> 868

<400> 868

000

<210> 869

<400> 869

000

<210> 870



<400> 870
000

<210> 871

<400> 871
000

<210> 872

<400> 872
000

<210> 873

<400> 873
000

<210> 874

<400> 874
000

<210> 875

<400> 875
000

<210> 876

<400> 876
000

<210> 877

<400> 877
000

<210> 878
<211> 3264
<212> DNA
<213> Gammatorquevirus sp.

<400> 870

000

<210> 871

<400> 871

000

<210> 872

<400> 872

000

<210> 873

<400> 873

000

<210> 874

<400> 874
000

<210> 875

<400> 875

000

<210> 876

<400> 876

000

<210> 877

<400> 877

000

<210> 878
<211> 3264
<212> DNA
<213> Gammatorquevirus sp.



<400> 878
taaaatggcg gcaaccaatc attttatact ttcactttcc aattacaagc cgccacgtca       60

cagaacaggg gtggagactt taaaactata taaccaagtg atgtgacgaa tggctgagtt      120

taccccgcta gacggtgcag ggaccggatc gagcgcagcg aggaggtccc cggctgcccg      180

tgggcgggag cccgaggtga gtgaaaccac cgaggtctag gggcaattcg ggctagggca      240

gtctagcgga acgggcaaga aacttaaaat atgttttgtt tcagatgcag acacctgctt      300

cacagataag ctcagacgac ttctttgtac acactccatt taatgcagta actaaacagc      360

aaatatggat gtctcaaatt gctgatggac atgacaacat ttgtcactgc caccgtcctt      420

ttgctcacct gcttgctaat atttttcctc ctggtcataa agacagggat cttaccatta      480

atcaaatact tgctagagat cttacagaaa catgccattc tggtggagac gaaggaacaa      540

gcggtggtgg ggtcgccgct tccgctaccg ccgctacaac aaatataaaa ccagaaggag      600

acgcagaata cccagaagac gaaatagaag atttactaag acacgcagga gaagaaaaag      660

aaagaaggta agaagaaaac ttaaaaaaat tactattaaa caatggcagc cagattcagt      720

gaaaaaatgt aaaattaaag gatatagtac tttagttatg ggtgcacaag gaaaacaata      780

caactgttac acaaaccaag caagtgacta tgttcagcct aaagcaccac aaggtggggg      840

ctttggctgt gaagtattta atttaaaatg gctataccaa gaatatactg cacacagaaa      900

tatttggaca aaaacaaatg aatatacaga cctttgtaga tacactggag ctcaaataat      960

tttatacagg cacccagatg ttgattttat agtcagctgg gacaatcagc cacctttttt     1020

acttaacaaa tatacatatc cagaactgca accacaaaac cttttactag ctagaaggaa     1080

aagaattatt cttagtcaaa aatcaaaccc caaaggaaaa ctaagaatta aactaagaat     1140

accaccacca aaacaaatga taacaaaatg gttttttcaa agagactttt gtgatgtgaa     1200

tctgtttaaa ctatgtgctt ctgctgcttc tttccgctac ccaggtatca gtcatggagc     1260

tcaaagtact attttttctg catatgcttt aaacactgac ttttatcaat gcagtgactg     1320

gtgccaaact aacacagaaa ctggctacct aaacattaaa acacaacaaa tgccactatg     1380

gtttcattac agagagggtg gcaaagagaa atggtataaa tacaccaaca aagaacacag     1440

00

00

00

bo

00

00

00

00

00



accatataca aatacatatc ttaaaagtat tagctataat gatggattgt tttctcctaa     1500

agccatgttt gcatttgaag taaaagcggg gggtgaagga acaacagaac caccacaagg     1560

cgcccaatta attgctaacc ttccactcat tgcactaaga tataatccac atgaagacac     1620

aggccatggc aatgaaattt accttacatc aacttttaaa ggtacatatg acaaacctaa     1680

agttactgat gctctatact ttaacaatgt acccctgtgg atgggatttt atggctactg     1740

ggactttata ttacaagaaa caaaaaacaa aggtgtcttt gatcaacata tgtttgttgt     1800

taaatgtcct gccttaaggc ccatatcaca agtcacaaaa caagtatact acccacttgt     1860

agacatggac ttttgttcag ggagactgcc atttgatgaa tatttatcca aagacattaa     1920

aagtcattgg tatcccactg cagaaagaca aacagttaca ataaataatt ttgttacagc     1980

aggtccatac atgcctaaat ttgaacccac agacaaagac agtacatggc aattaaacta     2040

tcactataaa ttttttttta agtggggtgg tccacaagtc acagacccaa ctgttgaaga     2100

cccatgcagc agaaacaaat atcctgtccc cgatacaatg caacaaacaa tacaaattaa     2160

aaaccctgaa aagctgcacc cagcaaccct cttccatgac tgggacctta gaaggggctt     2220

cattacacaa gcagctatta aaagaatgtc agaaaacctc caaattgatt catctttcga     2280

atctgatggc acagaatcac ccaaaaaaaa gaaaagatgc accaaagaaa tcccaacaca     2340

aaaccaaaag caagaagaga tccaagaatg tctcctctca ctctgcgaag agcctacatg     2400

ccaagaagaa acagaggacc tccagctctt catccagcag cagcagcagc agcagtacaa     2460

gctcagaaaa aacctcttca aactcctcac tcacctgaaa aaaggacaga gaataagtca     2520

actacaaacg ggacttttag agtaatacca tttaaaccag gttttgaaca agaaacagaa     2580

aaagaacttg ccatagcttt ctgcagacca cctagaaaat ataaaaatga tccccctttt     2640

tatccctggt taccatggac accccttgta cactttaacc ttaattacaa aggctaggcc     2700

aacactgttc acttagtggt gtatgtttaa taaagtttca cccccaaaaa aaaaaaaaaa     2760

aaaaaaaaaa aaaaaaaaaa taaaaaattg caaaaattcg gcgctcgcgc gcgctgcgcg     2820

cgcgcgagcg ccgtcacgcg ccggcgctcg cgcgccgcgc gtatgtgcta acacaccacg     2880

cacctagatt ggggtgcgcg cgctagcgcg cgcaccccaa tgcgccccgc cctcgttccg     2940

accatataca aatacatatc ttaaaagtat tagctataat gatggattgt tttctcctaa 1500

agccatgttt gcatttgaag taaaagcggg gggtgaagga acaacagaac caccacaagg 1560

cgcccaatta attgctaacc ttccactcat tgcactaaga tataatccac atgaagacac 1620

aggccatggc aatgaaattt accttacatc aacttttaaa ggtacatatg acaaacctaa 1680

agttactgat gctctatact ttaacaatgt acccctgtgg atgggatttt atggctactg 1740

ggactttata ttacaagaaa caaaaaacaa aggtgtcttt gatcaacata tgtttgttgt 1800

taaatgtcct gccttaaggc ccatatcaca agtcacaaaa caagtatact acccacttgt 1860

agacatggac ttttgttcag ggagactgcc atttgatgaa tatttatcca aagacattaa 1920

aagtcattgg tatcccactg cagaaagaca aacagttaca ataaataatt ttgttacagc 1980

aggtccatad atgcctaaat ttgaacccac agacaaagac agtacatggc aattaaacta 2040

tcactataaa ttttttttta agtggggtgg tccacaagtc acagacccaa ctgttgaaga 2100

cccatgcagc agaaacaaat atcctgtccc cgatacaatg caacaaacaa tacaaattaa 2160

aaaccctgaa aagctgcacc cagcaaccct cttccatgac tgggacctta gaaggggctt 2220

cattacacaa gcagctatta aaagaatgtc agaaaacctc caaattgatt catctttcga 2280

atctgatggc acagaatcad ccaaaaaaaa gaaaagatgc accaaagaaa tcccaacaca 2340

aaaccaaaag caagaagaga tccaagaatg tctcctctca ctctgcgaag agcctacatg 2400

ccaagaagaa acagaggacc tccagctctt catccagcag cagcagcago agcagtacaa 2460

gctcagaaaa aacctcttca aactcctcac tcacctgaaa aaaggacaga gaataagtca 2520

actacaaacg ggacttttag agtaatacca tttaaaccag gttttgaaca agaaacagaa 2580

aaagaacttg ccatagcttt ctgcagacca cctagaaaat ataaaaatga tccccctttt 2640

tatccctggt taccatggac accccttgta cactttaacc ttaattacaa aggctaggcc 2700

aacactgttc acttagtggt gtatgtttaa taaagtttca cccccaaaaa aaaaaaaaaa 2760

aaaaaaaaaa aaaaaaaaaa taaaaaattg caaaaattcg gcgctcgcgc gcgctgcgcg 2820

cgcgcgagcg ccgtcacgcg ccggcgctcg cgcgccgcgc gtatgtgcta acacaccacg 2880

cacctagatt ggggtgcgcg cgctagcgcg cgcaccccaa tgcgccccgc cctcgttccg 2940



acccgcttgc gcgggtcgga ccacttcggg ctcggggggg cgcgcctgcg gcgctttttt     3000

actaaacaga ctccgagccg ccatttggcc ccccctaagc tccgcccccc tcatgaatat     3060

tcataaagga aaccacataa ttagaattgc cgaccacaaa ctgccatatg ctaattagtt     3120

ccccttttac acagtaaaaa ggggaagtgg gggggcatag cccccccaca ccccccgcgg     3180

ggggggcaga gccccccccc gcaccccccc cctacgtcac aatccacgcc cccgccgcca     3240

tcttgggtgc ggcagggcgg gggc                                            3264

<210> 879
<211> 128
<212> PRT
<213> Gammatorquevirus sp.

<400> 879
Met Gln Thr Pro Ala Ser Gln Ile Ser Ser Asp Asp Phe Phe Val His 
1               5                   10                  15      

Thr Pro Phe Asn Ala Val Thr Lys Gln Gln Ile Trp Met Ser Gln Ile 
            20                  25                  30          

Ala Asp Gly His Asp Asn Ile Cys His Cys His Arg Pro Phe Ala His 
        35                  40                  45              

Leu Leu Ala Asn Ile Phe Pro Pro Gly His Lys Asp Arg Asp Leu Thr 
    50                  55                  60                  

Ile Asn Gln Ile Leu Ala Arg Asp Leu Thr Glu Thr Cys His Ser Gly 
65                  70                  75                  80  

Gly Asp Glu Gly Thr Ser Gly Gly Gly Val Ala Ala Ser Ala Thr Ala 
                85                  90                  95      

Ala Thr Thr Asn Ile Lys Pro Glu Gly Asp Ala Glu Tyr Pro Glu Asp 
            100                 105                 110         

Glu Ile Glu Asp Leu Leu Arg His Ala Gly Glu Glu Lys Glu Arg Arg 
        115                 120                 125             

acccgcttgc gcgggtcgga ccacttcggg tcggggggg cgcgcctgcg gcgctttttt 3000

actaaacaga ctccgagccg ccatttggcc ccccctaage tccgcccccc tcatgaatat 3060

tcataaagga aaccacataa ttagaattgc cgaccacaaa ctgccatatg ctaattagtt 3120

ccccttttac acagtaaaaa ggggaagtgg gggggcatag cccccccaca ccccccgcgg 3180

ggggggcaga gccccccccc gcaccccccc cctacgtcac aatccacgcc cccgccgcca 3240

tcttgggtgc ggcagggcgg gggc 3264

<210> 879

<211> 128

<212> PRT

<213> Gammatorquevirus sp.

<400> 879

Met Gln Thr Pro Ala Ser Gln Ile Ser Ser Asp Asp Phe Phe Val His
1 5 10 15

Thr Pro Phe Asn Ala Val Thr Lys Gln Gln Ile Trp Met Ser Gln Ile
20 25 30

Ala Asp Gly His Asp Asn Ile Cys His Cys His Arg Pro Phe Ala His
35 40 45

Leu Leu Ala Asn Ile Phe Pro Pro Gly His Lys Asp Arg Asp Leu Thr
50 55 60

Ile Asn Gln Ile Leu Ala Arg Asp Leu Thr Glu Thr Cys His Ser Gly
65 70 75 80

Gly Asp Glu Gly Thr Ser Gly Gly Gly Val Ala Ala Ser Ala Thr Ala
85 90 95

Ala Thr Thr Asn Ile Lys Pro Glu Gly Asp Ala Glu Tyr Pro Glu Asp
100 105 110

Glu Ile Glu Asp Leu Leu Arg His Ala Gly Glu Glu Lys Glu Arg Arg
115 120 125



<210> 880
<211> 272
<212> PRT
<213> Gammatorquevirus sp.

<400> 880
Met Gln Thr Pro Ala Ser Gln Ile Ser Ser Asp Asp Phe Phe Val His 
1               5                   10                  15      

Thr Pro Phe Asn Ala Val Thr Lys Gln Gln Ile Trp Met Ser Gln Ile 
            20                  25                  30          

Ala Asp Gly His Asp Asn Ile Cys His Cys His Arg Pro Phe Ala His 
        35                  40                  45              

Leu Leu Ala Asn Ile Phe Pro Pro Gly His Lys Asp Arg Asp Leu Thr 
    50                  55                  60                  

Ile Asn Gln Ile Leu Ala Arg Asp Leu Thr Glu Thr Cys His Ser Gly 
65                  70                  75                  80  

Gly Asp Glu Gly Thr Ser Gly Gly Gly Val Ala Ala Ser Ala Thr Ala 
                85                  90                  95      

Ala Thr Thr Asn Ile Lys Pro Glu Gly Asp Ala Glu Tyr Pro Glu Asp 
            100                 105                 110         

Glu Ile Glu Asp Leu Leu Arg His Ala Gly Glu Glu Lys Glu Arg Ser 
        115                 120                 125             

Gly Val Val His Lys Ser Gln Thr Gln Leu Leu Lys Thr His Ala Ala 
    130                 135                 140                 

Glu Thr Asn Ile Leu Ser Pro Ile Gln Cys Asn Lys Gln Tyr Lys Leu 
145                 150                 155                 160 

Lys Thr Leu Lys Ser Cys Thr Gln Gln Pro Ser Ser Met Thr Gly Thr 
                165                 170                 175     

<210> 880

<211> 272

<212> PRT

<213> Gammatorquevirus sp.

<400> 880

Met Gln Thr Pro Ala Ser Gln Ile Ser Ser Asp Asp Phe Phe Val His
1 5 10 15

Thr Pro Phe Asn Ala Val Thr Lys Gln Gln Ile Trp Met Ser Gln Ile
20 25 30

Ala Asp Gly His Asp Asn Ile Cys His Cys His Arg Pro Phe Ala His
35 40 45

Leu Leu Ala Asn Ile Phe Pro Pro Gly His Lys Asp Arg Asp Leu Thr
50 55 60

Ile Asn Gln Ile Leu Ala Arg Asp Leu Thr Glu Thr Cys His Ser Gly
65 70 75 80

Gly Asp Glu Gly Thr Ser Gly Gly Gly Val Ala Ala Ser Ala Thr Ala
85 90 95

Ala Thr Thr Asn Ile Lys Pro Glu Gly Asp Ala Glu Tyr Pro Glu Asp
100 105 110

Glu Ile Glu Asp Leu Leu Arg His Ala Gly Glu Glu Lys Glu Arg Ser
115 120 125

Gly Val Val His Lys Ser Gln Thr Gln Leu Leu Lys Thr His Ala Ala
130 135 140

Glu Thr Asn Ile Leu Ser Pro Ile Gln Cys Asn Lys Gln Tyr Lys Leu
145 150 155 160

Lys Thr Leu Lys Ser Cys Thr Gln Gln Pro Ser Ser Met Thr Gly Thr
165 170 175



Leu Glu Gly Ala Ser Leu His Lys Gln Leu Leu Lys Glu Cys Gln Lys 
            180                 185                 190         

Thr Ser Lys Leu Ile His Leu Ser Asn Leu Met Ala Gln Asn His Pro 
        195                 200                 205             

Lys Lys Arg Lys Asp Ala Pro Lys Lys Ser Gln His Lys Thr Lys Ser 
    210                 215                 220                 

Lys Lys Arg Ser Lys Asn Val Ser Ser His Ser Ala Lys Ser Leu His 
225                 230                 235                 240 

Ala Lys Lys Lys Gln Arg Thr Ser Ser Ser Ser Ser Ser Ser Ser Ser 
                245                 250                 255     

Ser Ser Ser Thr Ser Ser Glu Lys Thr Ser Ser Asn Ser Ser Leu Thr 
            260                 265                 270         

<210> 881
<211> 261
<212> PRT
<213> Gammatorquevirus sp.

<400> 881
Met Gln Thr Pro Ala Ser Gln Ile Ser Ser Asp Asp Phe Phe Val His 
1               5                   10                  15      

Thr Pro Phe Asn Ala Val Thr Lys Gln Gln Ile Trp Met Ser Gln Ile 
            20                  25                  30          

Ala Asp Gly His Asp Asn Ile Cys His Cys His Arg Pro Phe Ala His 
        35                  40                  45              

Leu Leu Ala Asn Ile Phe Pro Pro Gly His Lys Asp Arg Asp Leu Thr 
    50                  55                  60                  

Ile Asn Gln Ile Leu Ala Arg Asp Leu Thr Glu Thr Cys His Ser Gly 
65                  70                  75                  80  

Leu Glu Gly Ala Ser Leu His Lys Gln Leu Leu Lys Glu Cys Gln Lys
180 185 190

Thr Ser Lys Leu Ile His Leu Ser Asn Leu Met Ala Gln Asn His Pro
195 200 205

Lys Lys Arg Lys Asp Ala Pro Lys Lys Ser Gln His Lys Thr Lys Ser
210 215 220

Lys Lys Arg Ser Lys Asn Val Ser Ser His Ser Ala Lys Ser Leu His
225 230 235 240

Ala Lys Lys Lys Gln Arg Thr Ser Ser Ser Ser Ser Ser Ser Ser Ser
245 250 255

Ser Ser Ser Thr Ser Ser Glu Lys Thr Ser Ser Asn Ser Ser Leu Thr
260 265 270

<210> 881

<211> 261

<212> PRT

<213> Gammatorquevirus sp.

<400> 881

Met Gln Thr Pro Ala Ser Gln Ile Ser Ser Asp Asp Phe Phe Val His
1 5 10 15

Thr Pro Phe Asn Ala Val Thr Lys Gln Gln Ile Trp Met Ser Gln Ile
20 25 30

Ala Asp Gly His Asp Asn Ile Cys His Cys His Arg Pro Phe Ala His
35 40 45

Leu Leu Ala Asn Ile Phe Pro Pro Gly His Lys Asp Arg Asp Leu Thr
50 55 60

Ile Asn Gln Ile Leu Ala Arg Asp Leu Thr Glu Thr Cys His Ser Gly
65 70 75 80



Gly Asp Glu Gly Thr Ser Gly Gly Gly Val Ala Ala Ser Ala Thr Ala 
                85                  90                  95      

Ala Thr Thr Asn Ile Lys Pro Glu Gly Asp Ala Glu Tyr Pro Glu Asp 
            100                 105                 110         

Glu Ile Glu Asp Leu Leu Arg His Ala Gly Glu Glu Lys Glu Arg Arg 
        115                 120                 125             

Ile Thr Gln Lys Lys Glu Lys Met His Gln Arg Asn Pro Asn Thr Lys 
    130                 135                 140                 

Pro Lys Ala Arg Arg Asp Pro Arg Met Ser Pro Leu Thr Leu Arg Arg 
145                 150                 155                 160 

Ala Tyr Met Pro Arg Arg Asn Arg Gly Pro Pro Ala Leu His Pro Ala 
                165                 170                 175     

Ala Ala Ala Ala Ala Val Gln Ala Gln Lys Lys Pro Leu Gln Thr Pro 
            180                 185                 190         

His Ser Pro Glu Lys Arg Thr Glu Asn Lys Ser Thr Thr Asn Gly Thr 
        195                 200                 205             

Phe Arg Val Ile Pro Phe Lys Pro Gly Phe Glu Gln Glu Thr Glu Lys 
    210                 215                 220                 

Glu Leu Ala Ile Ala Phe Cys Arg Pro Pro Arg Lys Tyr Lys Asn Asp 
225                 230                 235                 240 

Pro Pro Phe Tyr Pro Trp Leu Pro Trp Thr Pro Leu Val His Phe Asn 
                245                 250                 255     

Leu Asn Tyr Lys Gly 
            260     

<210> 882

Gly Asp Glu Gly Thr Ser Gly Gly Gly Val Ala Ala Ser Ala Thr Ala
85 90 95

Ala Thr Thr Asn Ile Lys Pro Glu Gly Asp Ala Glu Tyr Pro Glu Asp
100 105 110

Glu Ile Glu Asp Leu Leu Arg His Ala Gly Glu Glu Lys Glu Arg Arg
115 120 125

Ile Thr Gln Lys Lys Glu Lys Met His Gln Arg Asn Pro Asn Thr Lys
130 135 140

Pro Lys Ala Arg Arg Asp Pro Arg Met Ser Pro Leu Thr Leu Arg Arg
145 150 155 160

Ala Tyr Met Pro Arg Arg Asn Arg Gly Pro Pro Ala Leu His Pro Ala
165 170 175

Ala Ala Ala Ala Ala Val Gln Ala Gln Lys Lys Pro Leu Gln Thr Pro
180 185 190

His Ser Pro Glu Lys Arg Thr Glu Asn Lys Ser Thr Thr Asn Gly Thr
195 200 205

Phe Arg Val Ile Pro Phe Lys Pro Gly Phe Glu Gln Glu Thr Glu Lys
210 215 220

Glu Leu Ala Ile Ala Phe Cys Arg Pro Pro Arg Lys Tyr Lys Asn Asp
225 230 235 240

Pro Pro Phe Tyr Pro Trp Leu Pro Trp Thr Pro Leu Val His Phe Asn
245 250 255

Leu Asn Tyr Lys Gly
260

<210> 882



<211> 67
<212> PRT
<213> Gammatorquevirus sp.

<400> 882
Met Asp Met Thr Thr Phe Val Thr Ala Thr Val Leu Leu Leu Thr Cys 
1               5                   10                  15      

Leu Leu Ile Phe Phe Leu Leu Val Ile Lys Thr Gly Ile Leu Pro Leu 
            20                  25                  30          

Ile Lys Tyr Leu Leu Glu Ile Leu Gln Lys His Ala Ile Leu Val Glu 
        35                  40                  45              

Thr Lys Glu Gln Ala Val Val Gly Ser Pro Leu Pro Leu Pro Pro Leu 
    50                  55                  60                  

Gln Gln Ile 
65          

<210> 883
<211> 677
<212> PRT
<213> Gammatorquevirus sp.

<400> 883
Met Pro Phe Trp Trp Arg Arg Arg Asn Lys Arg Trp Trp Gly Arg Arg 
1               5                   10                  15      

Phe Arg Tyr Arg Arg Tyr Asn Lys Tyr Lys Thr Arg Arg Arg Arg Arg 
            20                  25                  30          

Ile Pro Arg Arg Arg Asn Arg Arg Phe Thr Lys Thr Arg Arg Arg Arg 
        35                  40                  45              

Lys Arg Lys Lys Val Arg Arg Lys Leu Lys Lys Ile Thr Ile Lys Gln 
    50                  55                  60                  

Trp Gln Pro Asp Ser Val Lys Lys Cys Lys Ile Lys Gly Tyr Ser Thr 
65                  70                  75                  80  

<211> 67

<212> PRT

<213> Gammatorquevirus sp.

<400> 882

Met Asp Met Thr Thr Phe Val Thr Ala Thr Val Leu Leu Leu Thr Cys
1 5 10 15

Leu Leu Ile Phe Phe Leu Leu Val Ile Lys Thr Gly Ile Leu Pro Leu
20 25 30

Ile Lys Tyr Leu Leu Glu Ile Leu Gln Lys His Ala Ile Leu Val Glu
35 40 45

Thr Lys Glu Gln Ala Val Val Gly Ser Pro Leu Pro Leu Pro Pro Leu
50 55 60

Gln Gln Ile
65

<210> 883

<211> 677

<212> PRT

<213> Gammatorquevirus sp.

<400> 883

Met Pro Phe Trp Trp Arg Arg Arg Asn Lys Arg Trp Trp Gly Arg Arg
1 5 10 15

Phe Arg Tyr Arg Arg Tyr Asn Lys Tyr Lys Thr Arg Arg Arg Arg Arg
20 25 30

Ile Pro Arg Arg Arg Asn Arg Arg Phe Thr Lys Thr Arg Arg Arg Arg
35 40 45

Lys Arg Lys Lys Val Arg Arg Lys Leu Lys Lys Ile Thr Ile Lys Gln
50 55 60

Trp Gln Pro Asp Ser Val Lys Lys Cys Lys Ile Lys Gly Tyr Ser Thr
65 70 75 80



Leu Val Met Gly Ala Gln Gly Lys Gln Tyr Asn Cys Tyr Thr Asn Gln 
                85                  90                  95      

Ala Ser Asp Tyr Val Gln Pro Lys Ala Pro Gln Gly Gly Gly Phe Gly 
            100                 105                 110         

Cys Glu Val Phe Asn Leu Lys Trp Leu Tyr Gln Glu Tyr Thr Ala His 
        115                 120                 125             

Arg Asn Ile Trp Thr Lys Thr Asn Glu Tyr Thr Asp Leu Cys Arg Tyr 
    130                 135                 140                 

Thr Gly Ala Gln Ile Ile Leu Tyr Arg His Pro Asp Val Asp Phe Ile 
145                 150                 155                 160 

Val Ser Trp Asp Asn Gln Pro Pro Phe Leu Leu Asn Lys Tyr Thr Tyr 
                165                 170                 175     

Pro Glu Leu Gln Pro Gln Asn Leu Leu Leu Ala Arg Arg Lys Arg Ile 
            180                 185                 190         

Ile Leu Ser Gln Lys Ser Asn Pro Lys Gly Lys Leu Arg Ile Lys Leu 
        195                 200                 205             

Arg Ile Pro Pro Pro Lys Gln Met Ile Thr Lys Trp Phe Phe Gln Arg 
    210                 215                 220                 

Asp Phe Cys Asp Val Asn Leu Phe Lys Leu Cys Ala Ser Ala Ala Ser 
225                 230                 235                 240 

Phe Arg Tyr Pro Gly Ile Ser His Gly Ala Gln Ser Thr Ile Phe Ser 
                245                 250                 255     

Ala Tyr Ala Leu Asn Thr Asp Phe Tyr Gln Cys Ser Asp Trp Cys Gln 
            260                 265                 270         

Thr Asn Thr Glu Thr Gly Tyr Leu Asn Ile Lys Thr Gln Gln Met Pro 

Leu Val Met Gly Ala Gln Gly Lys Gln Tyr Asn Cys Tyr Thr Asn Gln
85 90 95

Ala Ser Asp Tyr Val Gln Pro Lys Ala Pro Gln Gly Gly Gly Phe Gly
100 105 110

Cys Glu Val Phe Asn Leu Lys Trp Leu Tyr Gln Glu Tyr Thr Ala His
115 120 125

Arg Asn Ile Trp Thr Lys Thr Asn Glu Tyr Thr Asp Leu Cys Arg Tyr
130 135 140

Thr Gly Ala Gln Ile Ile Leu Tyr Arg His Pro Asp Val Asp Phe Ile
145 150 155 160

Val Ser Trp Asp Asn Gln Pro Pro Phe Leu Leu Asn Lys Tyr Thr Tyr
165 170 175

Pro Glu Leu Gln Pro Gln Asn Leu Leu Leu Ala Arg Arg Lys Arg Ile
180 185 190

Ile Leu Ser Gln Lys Ser Asn Pro Lys Gly Lys Leu Arg Ile Lys Leu
195 200 205

Arg Ile Pro Pro Pro Lys Gln Met Ile Thr Lys Trp Phe Phe Gln Arg
210 215 220

Asp Phe Cys Asp Val Asn Leu Phe Lys Leu Cys Ala Ser Ala Ala Ser
225 230 235 240

Phe Arg Tyr Pro Gly Ile Ser His Gly Ala Gln Ser Thr Ile Phe Ser
245 250 255

Ala Tyr Ala Leu Asn Thr Asp Phe Tyr Gln Cys Ser Asp Trp Cys Gln
260 265 270

Thr Asn Thr Glu Thr Gly Tyr Leu Asn Ile Lys Thr Gln Gln Met Pro



        275                 280                 285             

Leu Trp Phe His Tyr Arg Glu Gly Gly Lys Glu Lys Trp Tyr Lys Tyr 
    290                 295                 300                 

Thr Asn Lys Glu His Arg Pro Tyr Thr Asn Thr Tyr Leu Lys Ser Ile 
305                 310                 315                 320 

Ser Tyr Asn Asp Gly Leu Phe Ser Pro Lys Ala Met Phe Ala Phe Glu 
                325                 330                 335     

Val Lys Ala Gly Gly Glu Gly Thr Thr Glu Pro Pro Gln Gly Ala Gln 
            340                 345                 350         

Leu Ile Ala Asn Leu Pro Leu Ile Ala Leu Arg Tyr Asn Pro His Glu 
        355                 360                 365             

Asp Thr Gly His Gly Asn Glu Ile Tyr Leu Thr Ser Thr Phe Lys Gly 
    370                 375                 380                 

Thr Tyr Asp Lys Pro Lys Val Thr Asp Ala Leu Tyr Phe Asn Asn Val 
385                 390                 395                 400 

Pro Leu Trp Met Gly Phe Tyr Gly Tyr Trp Asp Phe Ile Leu Gln Glu 
                405                 410                 415     

Thr Lys Asn Lys Gly Val Phe Asp Gln His Met Phe Val Val Lys Cys 
            420                 425                 430         

Pro Ala Leu Arg Pro Ile Ser Gln Val Thr Lys Gln Val Tyr Tyr Pro 
        435                 440                 445             

Leu Val Asp Met Asp Phe Cys Ser Gly Arg Leu Pro Phe Asp Glu Tyr 
    450                 455                 460                 

Leu Ser Lys Asp Ile Lys Ser His Trp Tyr Pro Thr Ala Glu Arg Gln 
465                 470                 475                 480 

275 280 285

Leu Trp Phe His Tyr Arg Glu Gly Gly Lys Glu Lys Trp Tyr Lys Tyr
290 295 300

Thr Asn Lys Glu His Arg Pro Tyr Thr Asn Thr Tyr Leu Lys Ser Ile
305 310 315 320

Ser Tyr Asn Asp Gly Leu Phe Ser Pro Lys Ala Met Phe Ala Phe Glu
325 330 335

Val Lys Ala Gly Gly Glu Gly Thr Thr Glu Pro Pro Gln Gly Ala Gln
340 345 350

Leu Ile Ala Asn Leu Pro Leu Ile Ala Leu Arg Tyr Asn Pro His Glu
355 360 365

Asp Thr Gly His Gly Asn Glu Ile Tyr Leu Thr Ser Thr Phe Lys Gly
370 375 380

Thr Tyr Asp Lys Pro Lys Val Thr Asp Ala Leu Tyr Phe Asn Asn Val
385 390 395 400

Pro Leu Trp Met Gly Phe Tyr Gly Tyr Trp Asp Phe Ile Leu Gln Glu
405 410 415

Thr Lys Asn Lys Gly Val Phe Asp Gln His Met Phe Val Val Lys Cys

420 425 430

Pro Ala Leu Arg Pro Ile Ser Gln Val Thr Lys Gln Val Tyr Tyr Pro
435 440 445

Leu Val Asp Met Asp Phe Cys Ser Gly Arg Leu Pro Phe Asp Glu Tyr
450 455 460

Leu Ser Lys Asp Ile Lys Ser His Trp Tyr Pro Thr Ala Glu Arg Gln
465 470 475 480



Thr Val Thr Ile Asn Asn Phe Val Thr Ala Gly Pro Tyr Met Pro Lys 
                485                 490                 495     

Phe Glu Pro Thr Asp Lys Asp Ser Thr Trp Gln Leu Asn Tyr His Tyr 
            500                 505                 510         

Lys Phe Phe Phe Lys Trp Gly Gly Pro Gln Val Thr Asp Pro Thr Val 
        515                 520                 525             

Glu Asp Pro Cys Ser Arg Asn Lys Tyr Pro Val Pro Asp Thr Met Gln 
    530                 535                 540                 

Gln Thr Ile Gln Ile Lys Asn Pro Glu Lys Leu His Pro Ala Thr Leu 
545                 550                 555                 560 

Phe His Asp Trp Asp Leu Arg Arg Gly Phe Ile Thr Gln Ala Ala Ile 
                565                 570                 575     

Lys Arg Met Ser Glu Asn Leu Gln Ile Asp Ser Ser Phe Glu Ser Asp 
            580                 585                 590         

Gly Thr Glu Ser Pro Lys Lys Lys Lys Arg Cys Thr Lys Glu Ile Pro 
        595                 600                 605             

Thr Gln Asn Gln Lys Gln Glu Glu Ile Gln Glu Cys Leu Leu Ser Leu 
    610                 615                 620                 

Cys Glu Glu Pro Thr Cys Gln Glu Glu Thr Glu Asp Leu Gln Leu Phe 
625                 630                 635                 640 

Ile Gln Gln Gln Gln Gln Gln Gln Tyr Lys Leu Arg Lys Asn Leu Phe 
                645                 650                 655     

Lys Leu Leu Thr His Leu Lys Lys Gly Gln Arg Ile Ser Gln Leu Gln 
            660                 665                 670         

Thr Gly Leu Leu Glu 

Thr Val Thr Ile Asn Asn Phe Val Thr Ala Gly Pro Tyr Met Pro Lys
485 490 495

Phe Glu Pro Thr Asp Lys Asp Ser Thr Trp Gln Leu Asn Tyr His Tyr
500 505 510

Lys Phe Phe Phe Lys Trp Gly Gly Pro Gln Val Thr Asp Pro Thr Val
515 520 525

Glu Asp Pro Cys Ser Arg Asn Lys Tyr Pro Val Pro Asp Thr Met Gln
530 535 540

Gln Thr Ile Gln Ile Lys Asn Pro Glu Lys Leu His Pro Ala Thr Leu
545 550 555 560

Phe His Asp Trp Asp Leu Arg Arg Gly Phe Ile Thr Gln Ala Ala Ile
565 570 575

Lys Arg Met Ser Glu Asn Leu Gln Ile Asp Ser Ser Phe Glu Ser Asp
580 585 590

Gly Thr Glu Ser Pro Lys Lys Lys Lys Arg Cys Thr Lys Glu Ile Pro
595 600 605

Thr Gln Asn Gln Lys Gln Glu Glu Ile Gln Glu Cys Leu Leu Ser Leu
610 615 620

Cys Glu Glu Pro Thr Cys Gln Glu Glu Thr Glu Asp Leu Gln Leu Phe
625 630 635 640

Ile Gln Gln Gln Gln Gln Gln Gln Tyr Lys Leu Arg Lys Asn Leu Phe
645 650 655

Lys Leu Leu Thr His Leu Lys Lys Gly Gln Arg Ile Ser Gln Leu Gln
660 665 670

Thr Gly Leu Leu Glu



        675         

<210> 884
<211> 212
<212> PRT
<213> Gammatorquevirus sp.

<400> 884
Met Pro Phe Trp Trp Arg Arg Arg Asn Lys Arg Trp Trp Gly Arg Arg 
1               5                   10                  15      

Phe Arg Tyr Arg Arg Tyr Asn Lys Tyr Lys Thr Arg Arg Arg Arg Arg 
            20                  25                  30          

Ile Pro Arg Arg Arg Asn Arg Arg Phe Thr Lys Thr Arg Arg Arg Arg 
        35                  40                  45              

Lys Arg Lys Lys Trp Gly Gly Pro Gln Val Thr Asp Pro Thr Val Glu 
    50                  55                  60                  

Asp Pro Cys Ser Arg Asn Lys Tyr Pro Val Pro Asp Thr Met Gln Gln 
65                  70                  75                  80  

Thr Ile Gln Ile Lys Asn Pro Glu Lys Leu His Pro Ala Thr Leu Phe 
                85                  90                  95      

His Asp Trp Asp Leu Arg Arg Gly Phe Ile Thr Gln Ala Ala Ile Lys 
            100                 105                 110         

Arg Met Ser Glu Asn Leu Gln Ile Asp Ser Ser Phe Glu Ser Asp Gly 
        115                 120                 125             

Thr Glu Ser Pro Lys Lys Lys Lys Arg Cys Thr Lys Glu Ile Pro Thr 
    130                 135                 140                 

Gln Asn Gln Lys Gln Glu Glu Ile Gln Glu Cys Leu Leu Ser Leu Cys 
145                 150                 155                 160 

Glu Glu Pro Thr Cys Gln Glu Glu Thr Glu Asp Leu Gln Leu Phe Ile 

675

<210> 884

<211> 212

<212> PRT

<213> Gammatorquevirus sp.

<400> 884

Met Pro Phe Trp Trp Arg Arg Arg Asn Lys Arg Trp Trp Gly Arg Arg
1 5 10 15

Phe Arg Tyr Arg Arg Tyr Asn Lys Tyr Lys Thr Arg Arg Arg Arg Arg
20 25 30

Ile Pro Arg Arg Arg Asn Arg Arg Phe Thr Lys Thr Arg Arg Arg Arg
35 40 45

Lys Arg Lys Lys Trp Gly Gly Pro Gln Val Thr Asp Pro Thr Val Glu
50 55 60

Asp Pro Cys Ser Arg Asn Lys Tyr Pro Val Pro Asp Thr Met Gln Gln
65 70 75 80

Thr Ile Gln Ile Lys Asn Pro Glu Lys Leu His Pro Ala Thr Leu Phe
85 90 95

His Asp Trp Asp Leu Arg Arg Gly Phe Ile Thr Gln Ala Ala Ile Lys
100 105 110

Arg Met Ser Glu Asn Leu Gln Ile Asp Ser Ser Phe Glu Ser Asp Gly
115 120 125

Thr Glu Ser Pro Lys Lys Lys Lys Arg Cys Thr Lys Glu Ile Pro Thr
130 135 140

Gln Asn Gln Lys Gln Glu Glu Ile Gln Glu Cys Leu Leu Ser Leu Cys
145 150 155 160

Glu Glu Pro Thr Cys Gln Glu Glu Thr Glu Asp Leu Gln Leu Phe Ile



                165                 170                 175     

Gln Gln Gln Gln Gln Gln Gln Tyr Lys Leu Arg Lys Asn Leu Phe Lys 
            180                 185                 190         

Leu Leu Thr His Leu Lys Lys Gly Gln Arg Ile Ser Gln Leu Gln Thr 
        195                 200                 205             

Gly Leu Leu Glu 
    210         

<210> 885
<211> 119
<212> PRT
<213> Gammatorquevirus sp.

<400> 885
Met Pro Phe Trp Trp Arg Arg Arg Asn Lys Arg Trp Trp Gly Arg Arg 
1               5                   10                  15      

Phe Arg Tyr Arg Arg Tyr Asn Lys Tyr Lys Thr Arg Arg Arg Arg Arg 
            20                  25                  30          

Ile Pro Arg Arg Arg Asn Arg Arg Phe Thr Lys Thr Arg Arg Arg Arg 
        35                  40                  45              

Lys Arg Lys Lys Asn His Pro Lys Lys Arg Lys Asp Ala Pro Lys Lys 
    50                  55                  60                  

Ser Gln His Lys Thr Lys Ser Lys Lys Arg Ser Lys Asn Val Ser Ser 
65                  70                  75                  80  

His Ser Ala Lys Ser Leu His Ala Lys Lys Lys Gln Arg Thr Ser Ser 
                85                  90                  95      

Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Thr Ser Ser Glu Lys Thr 
            100                 105                 110         

Ser Ser Asn Ser Ser Leu Thr 

165 170 175

Gln Gln Gln Gln Gln Gln Gln Tyr Lys Leu Arg Lys Asn Leu Phe Lys
180 185 190

Leu Leu Thr His Leu Lys Lys Gly Gln Arg Ile Ser Gln Leu Gln Thr
195 200 205

Gly Leu Leu Glu
210

<210> 885

<211> 119

<212> PRT

<213> Gammatorquevirus sp.

<400> 885

Met Pro Phe Trp Trp Arg Arg Arg Asn Lys Arg Trp Trp Gly Arg Arg
1 5 10 15

Phe Arg Tyr Arg Arg Tyr Asn Lys Tyr Lys Thr Arg Arg Arg Arg Arg
20 25 30

Ile Pro Arg Arg Arg Asn Arg Arg Phe Thr Lys Thr Arg Arg Arg Arg
35 40 45

Lys Arg Lys Lys Asn His Pro Lys Lys Arg Lys Asp Ala Pro Lys Lys
50 55 60

Ser Gln His Lys Thr Lys Ser Lys Lys Arg Ser Lys Asn Val Ser Ser
65 70 75 80

His Ser Ala Lys Ser Leu His Ala Lys Lys Lys Gln Arg Thr Ser Ser
85 90 95

Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Thr Ser Ser Glu Lys Thr
100 105 110

Ser Ser Asn Ser Ser Leu Thr



        115                 

<210> 886
<211> 3176
<212> DNA
<213> Gammatorquevirus sp.

<400> 886
taaaatggcg ggagccaatc attttatact ttcactttcc aattaaaaat ggccacgtca       60

caaacaaggg gtggagccat ttaaactata taactaagtg gggtggcgaa tggctgagtt      120

taccccgcta gacggtgcag ggaccggatc gagcgcagcg aggaggtccc cggctgccca      180

tgggcgggag ccgaggtgag tgaaaccacc gaggtctagg ggcaattcgg gctagggcag      240

tctagcggaa cgggcaagaa acttaaaaca atatttgttt tacagatggt tagtatatcc      300

tcaagtgatt tttttaagaa aacgaaattt aatgaggaga cgcagaacca agtatggatg      360

tctcaaattg ctgactctca tgataatatc tgcagttgct ggcatccatt tgctcacctt      420

cttgcttcca tatttcctcc tggccacaaa gatcgtgatc ttactattaa ccaaattctt      480

ctaagagatt ataaagaaaa atgccattct ggtggagaag aaggagaaaa ttctggacca      540

acaacaggtt taattacacc aaaagaagaa gatatagaaa aagatggccc agaaggcgcc      600

gcagaagaag accatacaga cgccctgttc gccgccgccg tagaaaactt cgaaaggtaa      660

agagaaaaaa aaaatcttta attgttagac aatggcaacc agacagtata agaacttgta      720

aaattatagg acagtcagct atagttgttg gggctgaagg aaagcaaatg tactgttata      780

ctgtcaataa gttaattaat gtgcccccaa aaacaccata tgggggaggc tttggagtag      840

accaatacac actgaaatac ttatatgaag aatacagatt tgcacaaaac atttggacac      900

aatctaatgt actgaaagac ttatgcagat acataaatgt taagctaata ttctacagag      960

acaacaaaac agactttgtc ctttcctatg acagaaaccc accttttcaa ctaacaaaat     1020

ttacataccc aggagcacac ccacaacaaa tcatgcttca aaaacaccac aaattcatac     1080

tatcacaaat gacaaagcct aatggaagac taacaaaaaa actcaaaatt aaacctccta     1140

aacaaatgct ttctaaatgg ttcttttcaa aacaattctg taaataccct ttactatctc     1200

ttaaagcttc tgcactagac cttaggcact cttacctagg ctgctgtaat gaaaatccac     1260

115

<210> 886

<211> 3176

<212> DNA

<213> Gammatorquevirus sp.

<400> 886

taaaatggcg ggagccaatc attttatact ttcactttcc aattaaaaat ggccacgtca 60

caaacaaggg gtggagccat ttaaactata taactaagtg gggtggcgaa tggctgagtt 120

taccccgcta gacggtgcag ggaccggatc gagcgcagcg aggaggtccc cggctgccca 180

tgggcgggag ccgaggtgag tgaaaccaco gaggtctagg ggcaattcgg gctagggcag 240

tctagcggaa cgggcaagaa acttaaaaca atatttgttt tacagatggt tagtatatco 300

tcaagtgatt tttttaagaa aacgaaattt aatgaggaga cgcagaacca agtatggatg 360

tctcaaattg ctgactctca tgataatatc tgcagttgct ggcatccatt tgctcacctt 420

cttgcttcca tatttcctcc tggccacaaa gatcgtgatc ttactattaa ccaaattctt 480

ctaagagatt ataaagaaaa atgccattct ggtggagaag aaggagaaaa ttctggacca 540

acaacaggtt taattacacc aaaagaagaa gatatagaaa aagatggccc agaaggcgcc 600

gcagaagaag accatacaga cgccctgttc gccgccgccg tagaaaactt cgaaaggtaa 660

agagaaaaaa aaaatcttta attgttagad aatggcaaco agacagtata agaacttgta 720

aaattatagg acagtcagct atagttgttg gggctgaagg aaagcaaatg tactgttata 780

ctgtcaataa gttaattaat gtgcccccaa aaacaccata tgggggaggo tttggagtag 840

accaatacac actgaaatac ttatatgaag aatacagatt tgcacaaaac atttggacac 900

aatctaatgt actgaaagac ttatgcagat acataaatgt taagctaata ttctacagag 960

acaacaaaac agactttgtc ctttcctatg acagaaacco accttttcaa ctaacaaaat 1020

ttacataccc aggagcacac ccacaacaaa tcatgcttca aaaacaccac aaattcatac 1080

tatcacaaat gacaaagcct aatggaagac taacaaaaaa actcaaaatt aaacctccta 1140

aacaaatgct ttctaaatgg ttcttttcaa aacaattctg taaataccct ttactatctc 1200

ttaaagcttc tgcactagac cttaggcact cttacctagg ctgctgtaat gaaaatccac 1260



aggtattttt ttattattta aaccatggat actacacaat aacaaactgg ggagcacaat     1320

cctcaacagc atacagacct aactccaagg tgacagacac aacatactac agatacaaaa     1380

atgacagaaa aaatattaac attaaaagcc atgaatacga aaaaagtata tcatatgaaa     1440

acggttattt tcaatctagt ttcttacaaa cacagtgcat atataccagt gagcgtggtg     1500

aagcctgtat agcagaaaaa ccactaggaa tagctattta caatccagta aaagacaatg     1560

gagatggtaa tatgatatac cttgtaagca ctctagcaaa cacttgggac cagcctccaa     1620

aagacagtgc tattttaata caaggagtac ccatatggct aggcttattt ggatatttag     1680

actactgtag acaaattaaa gctgacaaaa catggctaga cagtcatgta ctagtaattc     1740

aaagtcctgc tatttttact tacccaaatc caggagcagg caaatggtat tgtccactat     1800

cacaaagttt tataaatggc aatggtccgt ttaatcaacc acctacactg ctacaaaaag     1860

caaagtggtt tccacaaata caataccaac aagaaattat taatagcttt gtagaatcag     1920

gaccatttgt tcccaaatat gcaaatcaaa ctgaaagcaa ctgggaacta aaatataaat     1980

atgtttttac atttaagtgg ggtggaccac aattccatga accagaaatt gctgacccta     2040

gcaaacaaga gcagtatgat gtccccgata ctttctacca aacaatacaa attgaagatc     2100

cagaaggaca agaccccaga tctctcatcc atgattggga ctacagacga ggctttatta     2160

aagaaagatc tcttaaaaga atgtcaactt acttctcaac tcatacagat cagcaagcaa     2220

cttcagagga agacattccc aaaaagaaaa agagaattgg accccaactc acagtcccac     2280

aacaaaaaga agaggagaca ctgtcatgtc tcctctctct ctgcaaaaaa gataccttcc     2340

aagaaacaga gacacaagaa gacctccagc agctcatcaa gcagcagcag gagcagcagc     2400

tcctcctcaa gagaaacatc ctccagctca tccacaaact aaaagagaat caacaaatgc     2460

ttcagcttca cacaggcatg ttaccttaac cagatttaaa cctggatttg aagagcaaac     2520

agagagagaa ttagcaatta tatttcatag gccccctaga acctacaaag aggaccttcc     2580

attctatccc tggctaccac ctgcacccct tgtacaattt aaccttaact tcaaaggcta     2640

ggccaacaat gtacacttag taaagcatgt ttattaaagc acaaccccca aaataaatgt     2700

aaaaataaaa aaaaaaaaaa aaaaataaaa aattgcaaaa attcggcgct cgcgcgcatg     2760
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tgcgcctctg gcgcaaatca cgcaacgctc gcgcgcccgc gtatgtctct ttaccacgca     2820

cctagattgg ggtgcgcgcg ctagcgcgcg caccccaatg cgccccgccc tcgttccgac     2880

ccgcttgcgc gggtcggacc acttcgggct cgggggggcg cgcctgcggc gcttttttac     2940

taaacagact ccgagccgcc atttggcccc ctaagctccg cccccctcat gaatattcat     3000

aaaggaaacc acataattag aattgccgac cacaaactgc catatgctaa ttagttcccc     3060

ttttacaaag taaaagggga agtgaacata gccccacacc cgcaggggca aggccccgca     3120

cccctacgtc actaaccacg cccccgccgc catcttgggt gcggcagggc gggggc         3176

<210> 887
<211> 124
<212> PRT
<213> Gammatorquevirus sp.

<400> 887
Met Val Ser Ile Ser Ser Ser Asp Phe Phe Lys Lys Thr Lys Phe Asn 
1               5                   10                  15      

Glu Glu Thr Gln Asn Gln Val Trp Met Ser Gln Ile Ala Asp Ser His 
            20                  25                  30          

Asp Asn Ile Cys Ser Cys Trp His Pro Phe Ala His Leu Leu Ala Ser 
        35                  40                  45              

Ile Phe Pro Pro Gly His Lys Asp Arg Asp Leu Thr Ile Asn Gln Ile 
    50                  55                  60                  

Leu Leu Arg Asp Tyr Lys Glu Lys Cys His Ser Gly Gly Glu Glu Gly 
65                  70                  75                  80  

Glu Asn Ser Gly Pro Thr Thr Gly Leu Ile Thr Pro Lys Glu Glu Asp 
                85                  90                  95      

Ile Glu Lys Asp Gly Pro Glu Gly Ala Ala Glu Glu Asp His Thr Asp 
            100                 105                 110         

tgcgcctctg gcgcaaatca cgcaaccctc gcgcgcccgc gtatgtctct ttaccacgca 2820

cctagattgg ggtgcgcgcg ctagcgcgcg caccccaatg cgccccgccc tcgttccgac 2880

ccgcttgcgc gggtcggacc acttcgggct cgggggggcg cgcctgcggc gcttttttac 2940

taaacagact ccgagccgcc atttggcccc ctaagctccg cccccctcat gaatattcat 3000

aaaggaaacc acataattag aattgccgac cacaaactgc catatgctaa ttagttcccc 3060

ttttacaaag taaaagggga agtgaacata gccccacacc cgcaggggca aggccccgca 3120

cccctacgtc actaaccacg cccccgccgc catcttgggt gcggcagggc gggggc 3176

<210> 887

<211> 124

<212> PRT

<213> Gammatorquevirus sp.

<400> 887

Met Val Ser Ile Ser Ser Ser Asp Phe Phe Lys Lys Thr Lys Phe Asn
1 5 10 15

Glu Glu Thr Gln Asn Gln Val Trp Met Ser Gln Ile Ala Asp Ser His
20 25 30

Asp Asn Ile Cys Ser Cys Trp His Pro Phe Ala His Leu Leu Ala Ser
35 40 45

Ile Phe Pro Pro Gly His Lys Asp Arg Asp Leu Thr Ile Asn Gln Ile
50 55 60

Leu Leu Arg Asp Tyr Lys Glu Lys Cys His Ser Gly Gly Glu Glu Gly

65 70 75 80

Glu Asn Ser Gly Pro Thr Thr Gly Leu Ile Thr Pro Lys Glu Glu Asp
85 90 95

Ile Glu Lys Asp Gly Pro Glu Gly Ala Ala Glu Glu Asp His Thr Asp
100 105 110



Ala Leu Phe Ala Ala Ala Val Glu Asn Phe Glu Arg 
        115                 120                 

<210> 888
<211> 271
<212> PRT
<213> Gammatorquevirus sp.

<400> 888
Met Val Ser Ile Ser Ser Ser Asp Phe Phe Lys Lys Thr Lys Phe Asn 
1               5                   10                  15      

Glu Glu Thr Gln Asn Gln Val Trp Met Ser Gln Ile Ala Asp Ser His 
            20                  25                  30          

Asp Asn Ile Cys Ser Cys Trp His Pro Phe Ala His Leu Leu Ala Ser 
        35                  40                  45              

Ile Phe Pro Pro Gly His Lys Asp Arg Asp Leu Thr Ile Asn Gln Ile 
    50                  55                  60                  

Leu Leu Arg Asp Tyr Lys Glu Lys Cys His Ser Gly Gly Glu Glu Gly 
65                  70                  75                  80  

Glu Asn Ser Gly Pro Thr Thr Gly Leu Ile Thr Pro Lys Glu Glu Asp 
                85                  90                  95      

Ile Glu Lys Asp Gly Pro Glu Gly Ala Ala Glu Glu Asp His Thr Asp 
            100                 105                 110         

Ala Leu Phe Ala Ala Ala Val Glu Asn Phe Glu Ser Gly Val Asp His 
        115                 120                 125             

Asn Ser Met Asn Gln Lys Leu Leu Thr Leu Ala Asn Lys Ser Ser Met 
    130                 135                 140                 

Met Ser Pro Ile Leu Ser Thr Lys Gln Tyr Lys Leu Lys Ile Gln Lys 
145                 150                 155                 160 

Ala Leu Phe Ala Ala Ala Val Glu Asn Phe Glu Arg
115 120

<210> 888

<211> 271

<212> PRT

<213> Gammatorquevirus sp.

<400> 888

Met Val Ser Ile Ser Ser Ser Asp Phe Phe Lys Lys Thr Lys Phe Asn
1 5 10 15

Glu Glu Thr Gln Asn Gln Val Trp Met Ser Gln Ile Ala Asp Ser His
20 25 30

Asp Asn Ile Cys Ser Cys Trp His Pro Phe Ala His Leu Leu Ala Ser
35 40 45

Ile Phe Pro Pro Gly His Lys Asp Arg Asp Leu Thr Ile Asn Gln Ile
50 55 60

Leu Leu Arg Asp Tyr Lys Glu Lys Cys His Ser Gly Gly Glu Glu Gly
65 70 75 80

Glu Asn Ser Gly Pro Thr Thr Gly Leu Ile Thr Pro Lys Glu Glu Asp
85 90 95

Ile Glu Lys Asp Gly Pro Glu Gly Ala Ala Glu Glu Asp His Thr Asp
100 105 110

Ala Leu Phe Ala Ala Ala Val Glu Asn Phe Glu Ser Gly Val Asp His

115 120 125

Asn Ser Met Asn Gln Lys Leu Leu Thr Leu Ala Asn Lys Ser Ser Met
130 135 140

Met Ser Pro Ile Leu Ser Thr Lys Gln Tyr Lys Leu Lys Ile Gln Lys
145 150 155 160



Asp Lys Thr Pro Asp Leu Ser Ser Met Ile Gly Thr Thr Asp Glu Ala 
                165                 170                 175     

Leu Leu Lys Lys Asp Leu Leu Lys Glu Cys Gln Leu Thr Ser Gln Leu 
            180                 185                 190         

Ile Gln Ile Ser Lys Gln Leu Gln Arg Lys Thr Phe Pro Lys Arg Lys 
        195                 200                 205             

Arg Glu Leu Asp Pro Asn Ser Gln Ser His Asn Lys Lys Lys Arg Arg 
    210                 215                 220                 

His Cys His Val Ser Ser Leu Ser Ala Lys Lys Ile Pro Ser Lys Lys 
225                 230                 235                 240 

Gln Arg His Lys Lys Thr Ser Ser Ser Ser Ser Ser Ser Ser Arg Ser 
                245                 250                 255     

Ser Ser Ser Ser Ser Arg Glu Thr Ser Ser Ser Ser Ser Thr Asn 
            260                 265                 270     

<210> 889
<211> 267
<212> PRT
<213> Gammatorquevirus sp.

<400> 889
Met Val Ser Ile Ser Ser Ser Asp Phe Phe Lys Lys Thr Lys Phe Asn 
1               5                   10                  15      

Glu Glu Thr Gln Asn Gln Val Trp Met Ser Gln Ile Ala Asp Ser His 
            20                  25                  30          

Asp Asn Ile Cys Ser Cys Trp His Pro Phe Ala His Leu Leu Ala Ser 
        35                  40                  45              

Ile Phe Pro Pro Gly His Lys Asp Arg Asp Leu Thr Ile Asn Gln Ile 
    50                  55                  60                  

Asp Lys Thr Pro Asp Leu Ser Ser Met Ile Gly Thr Thr Asp Glu Ala
165 170 175

Leu Leu Lys Lys Asp Leu Leu Lys Glu Cys Gln Leu Thr Ser Gln Leu
180 185 190

Ile Gln Ile Ser Lys Gln Leu Gln Arg Lys Thr Phe Pro Lys Arg Lys
195 200 205

Arg Glu Leu Asp Pro Asn Ser Gln Ser His Asn Lys Lys Lys Arg Arg
210 215 220

His Cys His Val Ser Ser Leu Ser Ala Lys Lys Ile Pro Ser Lys Lys
225 230 235 240

Gln Arg His Lys Lys Thr Ser Ser Ser Ser Ser Ser Ser Ser Arg Ser
245 250 255

Ser Ser Ser Ser Ser Arg Glu Thr Ser Ser Ser Ser Ser Thr Asn
260 265 270

<210> 889

<211> 267

<212> PRT

<213> Gammatorquevirus sp.

<400> 889

Met Val Ser Ile Ser Ser Ser Asp Phe Phe Lys Lys Thr Lys Phe Asn
1 5 10 15

Glu Glu Thr Gln Asn Gln Val Trp Met Ser Gln Ile Ala Asp Ser His
20 25 30

Asp Asn Ile Cys Ser Cys Trp His Pro Phe Ala His Leu Leu Ala Ser
35 40 45

Ile Phe Pro Pro Gly His Lys Asp Arg Asp Leu Thr Ile Asn Gln Ile
50 55 60



Leu Leu Arg Asp Tyr Lys Glu Lys Cys His Ser Gly Gly Glu Glu Gly 
65                  70                  75                  80  

Glu Asn Ser Gly Pro Thr Thr Gly Leu Ile Thr Pro Lys Glu Glu Asp 
                85                  90                  95      

Ile Glu Lys Asp Gly Pro Glu Gly Ala Ala Glu Glu Asp His Thr Asp 
            100                 105                 110         

Ala Leu Phe Ala Ala Ala Val Glu Asn Phe Glu Arg Ser Ala Ser Asn 
        115                 120                 125             

Phe Arg Gly Arg His Ser Gln Lys Glu Lys Glu Asn Trp Thr Pro Thr 
    130                 135                 140                 

His Ser Pro Thr Thr Lys Arg Arg Gly Asp Thr Val Met Ser Pro Leu 
145                 150                 155                 160 

Ser Leu Gln Lys Arg Tyr Leu Pro Arg Asn Arg Asp Thr Arg Arg Pro 
                165                 170                 175     

Pro Ala Ala His Gln Ala Ala Ala Gly Ala Ala Ala Pro Pro Gln Glu 
            180                 185                 190         

Lys His Pro Pro Ala His Pro Gln Thr Lys Arg Glu Ser Thr Asn Ala 
        195                 200                 205             

Ser Ala Ser His Arg His Val Thr Leu Thr Arg Phe Lys Pro Gly Phe 
    210                 215                 220                 

Glu Glu Gln Thr Glu Arg Glu Leu Ala Ile Ile Phe His Arg Pro Pro 
225                 230                 235                 240 

Arg Thr Tyr Lys Glu Asp Leu Pro Phe Tyr Pro Trp Leu Pro Pro Ala 
                245                 250                 255     

Pro Leu Val Gln Phe Asn Leu Asn Phe Lys Gly 
            260                 265         

Leu Leu Arg Asp Tyr Lys Glu Lys Cys His Ser Gly Gly Glu Glu Gly

65 70 75 80

Glu Asn Ser Gly Pro Thr Thr Gly Leu Ile Thr Pro Lys Glu Glu Asp
85 90 95

Ile Glu Lys Asp Gly Pro Glu Gly Ala Ala Glu Glu Asp His Thr Asp
100 105 110

Ala Leu Phe Ala Ala Ala Val Glu Asn Phe Glu Arg Ser Ala Ser Asn
115 120 125

Phe Arg Gly Arg His Ser Gln Lys Glu Lys Glu Asn Trp Thr Pro Thr
130 135 140

His Ser Pro Thr Thr Lys Arg Arg Gly Asp Thr Val Met Ser Pro Leu
145 150 155 160

Ser Leu Gln Lys Arg Tyr Leu Pro Arg Asn Arg Asp Thr Arg Arg Pro
165 170 175

Pro Ala Ala His Gln Ala Ala Ala Gly Ala Ala Ala Pro Pro Gln Glu
180 185 190

Lys His Pro Pro Ala His Pro Gln Thr Lys Arg Glu Ser Thr Asn Ala
195 200 205

Ser Ala Ser His Arg His Val Thr Leu Thr Arg Phe Lys Pro Gly Phe
210 215 220

Glu Glu Gln Thr Glu Arg Glu Leu Ala Ile Ile Phe His Arg Pro Pro
225 230 235 240

Arg Thr Tyr Lys Glu Asp Leu Pro Phe Tyr Pro Trp Leu Pro Pro Ala
245 250 255

Pro Leu Val Gln Phe Asn Leu Asn Phe Lys Gly
260 265



<210> 890
<211> 50
<212> PRT
<213> Gammatorquevirus sp.

<400> 890
Met Arg Arg Arg Arg Thr Lys Tyr Gly Cys Leu Lys Leu Leu Thr Leu 
1               5                   10                  15      

Met Ile Ile Ser Ala Val Ala Gly Ile His Leu Leu Thr Phe Leu Leu 
            20                  25                  30          

Pro Tyr Phe Leu Leu Ala Thr Lys Ile Val Ile Leu Leu Leu Thr Lys 
        35                  40                  45              

Phe Phe 
    50  

<210> 891
<211> 662
<212> PRT
<213> Gammatorquevirus sp.

<400> 891
Met Pro Phe Trp Trp Arg Arg Arg Arg Lys Phe Trp Thr Asn Asn Arg 
1               5                   10                  15      

Phe Asn Tyr Thr Lys Arg Arg Arg Tyr Arg Lys Arg Trp Pro Arg Arg 
            20                  25                  30          

Arg Arg Arg Arg Arg Pro Tyr Arg Arg Pro Val Arg Arg Arg Arg Arg 
        35                  40                  45              

Lys Leu Arg Lys Val Lys Arg Lys Lys Lys Ser Leu Ile Val Arg Gln 
    50                  55                  60                  

Trp Gln Pro Asp Ser Ile Arg Thr Cys Lys Ile Ile Gly Gln Ser Ala 
65                  70                  75                  80  

<210> 890

<211> 50

<212> PRT

<213> Gammatorquevirus sp.

<400> 890

Met Arg Arg Arg Arg Thr Lys Tyr Gly Cys Leu Lys Leu Leu Thr Leu
1 5 10 15

Met Ile Ile Ser Ala Val Ala Gly Ile His Leu Leu Thr Phe Leu Leu
20 25 30

Pro Tyr Phe Leu Leu Ala Thr Lys Ile Val Ile Leu Leu Leu Thr Lys
35 40 45

Phe Phe

50

<210> 891

<211> 662

<212> PRT

<213> Gammatorquevirus sp.

<400> 891

Met Pro Phe Trp Trp Arg Arg Arg Arg Lys Phe Trp Thr Asn Asn Arg
1 5 10 15

Phe Asn Tyr Thr Lys Arg Arg Arg Tyr Arg Lys Arg Trp Pro Arg Arg
20 25 30

Arg Arg Arg Arg Arg Pro Tyr Arg Arg Pro Val Arg Arg Arg Arg Arg
35 40 45

Lys Leu Arg Lys Val Lys Arg Lys Lys Lys Ser Leu Ile Val Arg Gln
50 55 60

Trp Gln Pro Asp Ser Ile Arg Thr Cys Lys Ile Ile Gly Gln Ser Ala
65 70 75 80



Ile Val Val Gly Ala Glu Gly Lys Gln Met Tyr Cys Tyr Thr Val Asn 
                85                  90                  95      

Lys Leu Ile Asn Val Pro Pro Lys Thr Pro Tyr Gly Gly Gly Phe Gly 
            100                 105                 110         

Val Asp Gln Tyr Thr Leu Lys Tyr Leu Tyr Glu Glu Tyr Arg Phe Ala 
        115                 120                 125             

Gln Asn Ile Trp Thr Gln Ser Asn Val Leu Lys Asp Leu Cys Arg Tyr 
    130                 135                 140                 

Ile Asn Val Lys Leu Ile Phe Tyr Arg Asp Asn Lys Thr Asp Phe Val 
145                 150                 155                 160 

Leu Ser Tyr Asp Arg Asn Pro Pro Phe Gln Leu Thr Lys Phe Thr Tyr 
                165                 170                 175     

Pro Gly Ala His Pro Gln Gln Ile Met Leu Gln Lys His His Lys Phe 
            180                 185                 190         

Ile Leu Ser Gln Met Thr Lys Pro Asn Gly Arg Leu Thr Lys Lys Leu 
        195                 200                 205             

Lys Ile Lys Pro Pro Lys Gln Met Leu Ser Lys Trp Phe Phe Ser Lys 
    210                 215                 220                 

Gln Phe Cys Lys Tyr Pro Leu Leu Ser Leu Lys Ala Ser Ala Leu Asp 
225                 230                 235                 240 

Leu Arg His Ser Tyr Leu Gly Cys Cys Asn Glu Asn Pro Gln Val Phe 
                245                 250                 255     

Phe Tyr Tyr Leu Asn His Gly Tyr Tyr Thr Ile Thr Asn Trp Gly Ala 
            260                 265                 270         

Gln Ser Ser Thr Ala Tyr Arg Pro Asn Ser Lys Val Thr Asp Thr Thr 
        275                 280                 285             

Ile Val Val Gly Ala Glu Gly Lys Gln Met Tyr Cys Tyr Thr Val Asn
85 90 95

Lys Leu Ile Asn Val Pro Pro Lys Thr Pro Tyr Gly Gly Gly Phe Gly
100 105 110

Val Asp Gln Tyr Thr Leu Lys Tyr Leu Tyr Glu Glu Tyr Arg Phe Ala
115 120 125

Gln Asn Ile Trp Thr Gln Ser Asn Val Leu Lys Asp Leu Cys Arg Tyr
130 135 140

Ile Asn Val Lys Leu Ile Phe Tyr Arg Asp Asn Lys Thr Asp Phe Val
145 150 155 160

Leu Ser Tyr Asp Arg Asn Pro Pro Phe Gln Leu Thr Lys Phe Thr Tyr
165 170 175

Pro Gly Ala His Pro Gln Gln Ile Met Leu Gln Lys His His Lys Phe
180 185 190

Ile Leu Ser Gln Met Thr Lys Pro Asn Gly Arg Leu Thr Lys Lys Leu
195 200 205

Lys Ile Lys Pro Pro Lys Gln Met Leu Ser Lys Trp Phe Phe Ser Lys
210 215 220

Gln Phe Cys Lys Tyr Pro Leu Leu Ser Leu Lys Ala Ser Ala Leu Asp
225 230 235 240

Leu Arg His Ser Tyr Leu Gly Cys Cys Asn Glu Asn Pro Gln Val Phe
245 250 255

Phe Tyr Tyr Leu Asn His Gly Tyr Tyr Thr Ile Thr Asn Trp Gly Ala
260 265 270

Gln Ser Ser Thr Ala Tyr Arg Pro Asn Ser Lys Val Thr Asp Thr Thr
275 280 285



Tyr Tyr Arg Tyr Lys Asn Asp Arg Lys Asn Ile Asn Ile Lys Ser His 
    290                 295                 300                 

Glu Tyr Glu Lys Ser Ile Ser Tyr Glu Asn Gly Tyr Phe Gln Ser Ser 
305                 310                 315                 320 

Phe Leu Gln Thr Gln Cys Ile Tyr Thr Ser Glu Arg Gly Glu Ala Cys 
                325                 330                 335     

Ile Ala Glu Lys Pro Leu Gly Ile Ala Ile Tyr Asn Pro Val Lys Asp 
            340                 345                 350         

Asn Gly Asp Gly Asn Met Ile Tyr Leu Val Ser Thr Leu Ala Asn Thr 
        355                 360                 365             

Trp Asp Gln Pro Pro Lys Asp Ser Ala Ile Leu Ile Gln Gly Val Pro 
    370                 375                 380                 

Ile Trp Leu Gly Leu Phe Gly Tyr Leu Asp Tyr Cys Arg Gln Ile Lys 
385                 390                 395                 400 

Ala Asp Lys Thr Trp Leu Asp Ser His Val Leu Val Ile Gln Ser Pro 
                405                 410                 415     

Ala Ile Phe Thr Tyr Pro Asn Pro Gly Ala Gly Lys Trp Tyr Cys Pro 
            420                 425                 430         

Leu Ser Gln Ser Phe Ile Asn Gly Asn Gly Pro Phe Asn Gln Pro Pro 
        435                 440                 445             

Thr Leu Leu Gln Lys Ala Lys Trp Phe Pro Gln Ile Gln Tyr Gln Gln 
    450                 455                 460                 

Glu Ile Ile Asn Ser Phe Val Glu Ser Gly Pro Phe Val Pro Lys Tyr 
465                 470                 475                 480 

Tyr Tyr Arg Tyr Lys Asn Asp Arg Lys Asn Ile Asn Ile Lys Ser His

290 295 300

Glu Tyr Glu Lys Ser Ile Ser Tyr Glu Asn Gly Tyr Phe Gln Ser Ser

305 310 315 320

Phe Leu Gln Thr Gln Cys Ile Tyr Thr Ser Glu Arg Gly Glu Ala Cys

325 330 335

Ile Ala Glu Lys Pro Leu Gly Ile Ala Ile Tyr Asn Pro Val Lys Asp

340 345 350

Asn Gly Asp Gly Asn Met Ile Tyr Leu Val Ser Thr Leu Ala Asn Thr

355 360 365

Trp Asp Gln Pro Pro Lys Asp Ser Ala Ile Leu Ile Gln Gly Val Pro

370 375 380

Ile Trp Leu Gly Leu Phe Gly Tyr Leu Asp Tyr Cys Arg Gln Ile Lys

385 390 395 400

Ala Asp Lys Thr Trp Leu Asp Ser His Val Leu Val Ile Gln Ser Pro

405 410 415

Ala Ile Phe Thr Tyr Pro Asn Pro Gly Ala Gly Lys Trp Tyr Cys Pro

420 425 430

Leu Ser Gln Ser Phe Ile Asn Gly Asn Gly Pro Phe Asn Gln Pro Pro

435 440 445

Thr Leu Leu Gln Lys Ala Lys Trp Phe Pro Gln Ile Gln Tyr Gln Gln

450 455 460

Glu Ile Ile Asn Ser Phe Val Glu Ser Gly Pro Phe Val Pro Lys Tyr

465 470 475 480



Ala Asn Gln Thr Glu Ser Asn Trp Glu Leu Lys Tyr Lys Tyr Val Phe 
                485                 490                 495     

Thr Phe Lys Trp Gly Gly Pro Gln Phe His Glu Pro Glu Ile Ala Asp 
            500                 505                 510         

Pro Ser Lys Gln Glu Gln Tyr Asp Val Pro Asp Thr Phe Tyr Gln Thr 
        515                 520                 525             

Ile Gln Ile Glu Asp Pro Glu Gly Gln Asp Pro Arg Ser Leu Ile His 
    530                 535                 540                 

Asp Trp Asp Tyr Arg Arg Gly Phe Ile Lys Glu Arg Ser Leu Lys Arg 
545                 550                 555                 560 

Met Ser Thr Tyr Phe Ser Thr His Thr Asp Gln Gln Ala Thr Ser Glu 
                565                 570                 575     

Glu Asp Ile Pro Lys Lys Lys Lys Arg Ile Gly Pro Gln Leu Thr Val 
            580                 585                 590         

Pro Gln Gln Lys Glu Glu Glu Thr Leu Ser Cys Leu Leu Ser Leu Cys 
        595                 600                 605             

Lys Lys Asp Thr Phe Gln Glu Thr Glu Thr Gln Glu Asp Leu Gln Gln 
    610                 615                 620                 

Leu Ile Lys Gln Gln Gln Glu Gln Gln Leu Leu Leu Lys Arg Asn Ile 
625                 630                 635                 640 

Leu Gln Leu Ile His Lys Leu Lys Glu Asn Gln Gln Met Leu Gln Leu 
                645                 650                 655     

His Thr Gly Met Leu Pro 
            660         

<210> 892
<211> 215

Ala Asn Gln Thr Glu Ser Asn Trp Glu Leu Lys Tyr Lys Tyr Val Phe
485 490 495

Thr Phe Lys Trp Gly Gly Pro Gln Phe His Glu Pro Glu Ile Ala Asp
500 505 510

Pro Ser Lys Gln Glu Gln Tyr Asp Val Pro Asp Thr Phe Tyr Gln Thr
515 520 525

Ile Gln Ile Glu Asp Pro Glu Gly Gln Asp Pro Arg Ser Leu Ile His
530 535 540

Asp Trp Asp Tyr Arg Arg Gly Phe Ile Lys Glu Arg Ser Leu Lys Arg
545 550 555 560

Met Ser Thr Tyr Phe Ser Thr His Thr Asp Gln Gln Ala Thr Ser Glu
565 570 575

Glu Asp Ile Pro Lys Lys Lys Lys Arg Ile Gly Pro Gln Leu Thr Val
580 585 590

Pro Gln Gln Lys Glu Glu Glu Thr Leu Ser Cys Leu Leu Ser Leu Cys
595 600 605

Lys Lys Asp Thr Phe Gln Glu Thr Glu Thr Gln Glu Asp Leu Gln Gln
610 615 620

Leu Ile Lys Gln Gln Gln Glu Gln Gln Leu Leu Leu Lys Arg Asn Ile
625 630 635 640

Leu Gln Leu Ile His Lys Leu Lys Glu Asn Gln Gln Met Leu Gln Leu
645 650 655

His Thr Gly Met Leu Pro
660

<210> 892

<211> 215



<212> PRT
<213> Gammatorquevirus sp.

<400> 892
Met Pro Phe Trp Trp Arg Arg Arg Arg Lys Phe Trp Thr Asn Asn Arg 
1               5                   10                  15      

Phe Asn Tyr Thr Lys Arg Arg Arg Tyr Arg Lys Arg Trp Pro Arg Arg 
            20                  25                  30          

Arg Arg Arg Arg Arg Pro Tyr Arg Arg Pro Val Arg Arg Arg Arg Arg 
        35                  40                  45              

Lys Leu Arg Lys Trp Gly Gly Pro Gln Phe His Glu Pro Glu Ile Ala 
    50                  55                  60                  

Asp Pro Ser Lys Gln Glu Gln Tyr Asp Val Pro Asp Thr Phe Tyr Gln 
65                  70                  75                  80  

Thr Ile Gln Ile Glu Asp Pro Glu Gly Gln Asp Pro Arg Ser Leu Ile 
                85                  90                  95      

His Asp Trp Asp Tyr Arg Arg Gly Phe Ile Lys Glu Arg Ser Leu Lys 
            100                 105                 110         

Arg Met Ser Thr Tyr Phe Ser Thr His Thr Asp Gln Gln Ala Thr Ser 
        115                 120                 125             

Glu Glu Asp Ile Pro Lys Lys Lys Lys Arg Ile Gly Pro Gln Leu Thr 
    130                 135                 140                 

Val Pro Gln Gln Lys Glu Glu Glu Thr Leu Ser Cys Leu Leu Ser Leu 
145                 150                 155                 160 

Cys Lys Lys Asp Thr Phe Gln Glu Thr Glu Thr Gln Glu Asp Leu Gln 
                165                 170                 175     

Gln Leu Ile Lys Gln Gln Gln Glu Gln Gln Leu Leu Leu Lys Arg Asn 
            180                 185                 190         

<212> PRT

<213> Gammatorquevirus sp.

<400> 892

Met Pro Phe Trp Trp Arg Arg Arg Arg Lys Phe Trp Thr Asn Asn Arg
1 5 10 15

Phe Asn Tyr Thr Lys Arg Arg Arg Tyr Arg Lys Arg Trp Pro Arg Arg
20 25 30

Arg Arg Arg Arg Arg Pro Tyr Arg Arg Pro Val Arg Arg Arg Arg Arg
35 40 45

Lys Leu Arg Lys Trp Gly Gly Pro Gln Phe His Glu Pro Glu Ile Ala
50 55 60

Asp Pro Ser Lys Gln Glu Gln Tyr Asp Val Pro Asp Thr Phe Tyr Gln
65 70 75 80

Thr Ile Gln Ile Glu Asp Pro Glu Gly Gln Asp Pro Arg Ser Leu Ile
85 90 95

His Asp Trp Asp Tyr Arg Arg Gly Phe Ile Lys Glu Arg Ser Leu Lys
100 105 110

Arg Met Ser Thr Tyr Phe Ser Thr His Thr Asp Gln Gln Ala Thr Ser
115 120 125

Glu Glu Asp Ile Pro Lys Lys Lys Lys Arg Ile Gly Pro Gln Leu Thr
130 135 140

Val Pro Gln Gln Lys Glu Glu Glu Thr Leu Ser Cys Leu Leu Ser Leu
145 150 155 160

Cys Lys Lys Asp Thr Phe Gln Glu Thr Glu Thr Gln Glu Asp Leu Gln
165 170 175

Gln Leu Ile Lys Gln Gln Gln Glu Gln Gln Leu Leu Leu Lys Arg Asn
180 185 190



Ile Leu Gln Leu Ile His Lys Leu Lys Glu Asn Gln Gln Met Leu Gln 
        195                 200                 205             

Leu His Thr Gly Met Leu Pro 
    210                 215 

<210> 893
<211> 129
<212> PRT
<213> Gammatorquevirus sp.

<400> 893
Met Pro Phe Trp Trp Arg Arg Arg Arg Lys Phe Trp Thr Asn Asn Arg 
1               5                   10                  15      

Phe Asn Tyr Thr Lys Arg Arg Arg Tyr Arg Lys Arg Trp Pro Arg Arg 
            20                  25                  30          

Arg Arg Arg Arg Arg Pro Tyr Arg Arg Pro Val Arg Arg Arg Arg Arg 
        35                  40                  45              

Lys Leu Arg Lys Ile Ser Lys Gln Leu Gln Arg Lys Thr Phe Pro Lys 
    50                  55                  60                  

Arg Lys Arg Glu Leu Asp Pro Asn Ser Gln Ser His Asn Lys Lys Lys 
65                  70                  75                  80  

Arg Arg His Cys His Val Ser Ser Leu Ser Ala Lys Lys Ile Pro Ser 
                85                  90                  95      

Lys Lys Gln Arg His Lys Lys Thr Ser Ser Ser Ser Ser Ser Ser Ser 
            100                 105                 110         

Arg Ser Ser Ser Ser Ser Ser Arg Glu Thr Ser Ser Ser Ser Ser Thr 
        115                 120                 125             

Asn 
    

Ile Leu Gln Leu Ile His Lys Leu Lys Glu Asn Gln Gln Met Leu Gln
195 200 205

Leu His Thr Gly Met Leu Pro
210 215

<210> 893

<211> 129

<212> PRT

<213> Gammatorquevirus sp.

<400> 893

Met Pro Phe Trp Trp Arg Arg Arg Arg Lys Phe Trp Thr Asn Asn Arg
1 5 10 15

Phe Asn Tyr Thr Lys Arg Arg Arg Tyr Arg Lys Arg Trp Pro Arg Arg
20 25 30

Arg Arg Arg Arg Arg Pro Tyr Arg Arg Pro Val Arg Arg Arg Arg Arg
35 40 45

Lys Leu Arg Lys Ile Ser Lys Gln Leu Gln Arg Lys Thr Phe Pro Lys
50 55 60

Arg Lys Arg Glu Leu Asp Pro Asn Ser Gln Ser His Asn Lys Lys Lys
65 70 75 80

Arg Arg His Cys His Val Ser Ser Leu Ser Ala Lys Lys Ile Pro Ser
85 90 95

Lys Lys Gln Arg His Lys Lys Thr Ser Ser Ser Ser Ser Ser Ser Ser
100 105 110

Arg Ser Ser Ser Ser Ser Ser Arg Glu Thr Ser Ser Ser Ser Ser Thr
115 120 125

Asn



<210> 894
<211> 3696
<212> DNA
<213> Alphatorquevirus sp.

<400> 894
attttgttca gcccgccaat ttctctttca aacaggccaa tcagctacta cttcgtgcac       60

ttcctggggc gtgtcctgcc gctctatata agcagaggcg gtgacgaatg gtagagtttt      120

tcttggcccg tccgcggcga gagcgcgagc gaagcgagcg atcgagcgtc ccgagggcgg      180

gtgccggagg tgagtttaca caccgcagtc aaggggcaat tcgggctcgg gactggccgg      240

gctatgggca agattcttaa aaaattcccc cgatcccttt gccgccagga cataaaaaca      300

tgccgtggag accgccggtc catagtgtcc aggggcgaga ggatcagtgg ttcgcaagct      360

tttttcacgg ccacgattcg ttttgcggct gcggtgaccc tcttggccat attaatagca      420

ttgctcatcg ctttcctcgc gccggtccac caaggccccc tccggggcta gatcagccta      480

acccccggga gcagggcccg gccggacccg gagggccgcc cgccatcttg gccctgccgg      540

ctccgcccgc ggagcctgac gacccgcagc cacggcgtgg tggtggggac ggtggcgccg      600

ccgctggcgc cgcagacgac catacacaac gagactacga cgaagaagag ctagacgagc      660

ttttccgcgc cgccgccgaa gacgatttgt aagtaggaga tggcgccggc cttacaggcg      720

caggaggaga cgcgggcgac gcagacgcag acgcagacgc agacataagc ccaccctaat      780

actcagacag tggcaacctg actgtatcag acactgtaaa ataacaggat ggatgcccct      840

cattatctgt ggaaaggggt ccacccagtt caactacatc acccacgcgg acgatatcac      900

ccccagggga gcctcctacg gaggcaattt cacaaacatg actttctccc tggaggccat      960

atatgaacag ttcctatacc acagaaacag gtggtcggcc tctaaccacg acctagaact     1020

gtgcagatac aaggggacca ccttaaaact ctacagacac ccagaagtag actacatagt     1080

tacctacagc agaacaggac cctttgaaat cagccacatg acctacctca gcactcaccc     1140

catgctaatg ctgctaaaca agcaccacat tgtggtgccc agcttaaaga ctaagcccag     1200

aggcagaaag gccataaaag tcaggataag gcccccaaaa ctcatgaaca acaagtggta     1260

<210> 894

<211> 3696

<212> DNA
<213> Alphatorquevirus sp.

<400> 894
attttgttca gcccgccaat ttctctttca aacaggccaa tcagctacta cttcgtgcac 60

ttcctggggc gtgtcctgcc gctctatata agcagaggcg gtgacgaatg gtagagtttt 120

tcttggcccg tccgcggcga gagcgcgagc gaagcgagcg atcgagcgtc ccgagggcgg 180

gtgccggagg tgagtttaca caccgcagtc aaggggcaat tcgggctcgg gactggccgg 240

gctatgggca agattcttaa aaaattcccc cgatcccttt gccgccagga cataaaaaca 300

tgccgtggag accgccggtc catagtgtcc aggggcgaga ggatcagtgg ttcgcaagct 360

tttttcacgg ccacgattcg ttttgcggct gcggtgaccc tcttggccat attaatagca 420

ttgctcatcg ctttcctcgc gccggtccac caaggccccc tccggggcta gatcagccta 480

acccccggga gcagggcccg gccggacccg gagggccgcc cgccatcttg gccctgccgg 540

ctccgcccgc ggagcctgac gacccgcago cacggcgtgg tggtggggad ggtggcgccg 600

ccgctggcgc cgcagacgac catacacaac gagactacga cgaagaagag ctagacgage 660

ttttccgcgc cgccgccgaa gacgatttgt aagtaggaga tggcgccggc cttacaggcg 720

caggaggaga cgcgggcgac gcagacgcag acgcagacgc agacataago ccaccctaat 780

actcagacag tggcaacctg actgtatcag acactgtaaa ataacaggat ggatgcccct 840

cattatctgt ggaaaggggt ccacccagtt caactacato acccacgcgg acgatatcad 900

ccccagggga gcctcctacg gaggcaattt cacaaacatg actttctccc tggaggccat 960

atatgaacag ttcctatacc acagaaacag gtggtcggcc tctaaccacg acctagaact 1020

gtgcagatac aaggggacca ccttaaaact ctacagacao ccagaagtag actacatagt 1080

tacctacago agaacaggac cctttgaaat cagccacatg acctacctca gcactcacco 1140

catgctaatg ctgctaaaca agcaccacat tgtggtgccc agcttaaaga ctaagcccag 1200

aggcagaaag gccataaaag tcaggataag gcccccaaaa ctcatgaaca acaagtggta 1260



cttcaccaga gacttctgta acataggcct cttccagctc tgggccacag gcttagaact     1320

cagaaacccc tggctcagaa tgagcaccct gagcccctgc ataggcttta atgtcctcaa     1380

aaacagcatt tacacaaacc tcagcaacct gccacaatac aaaaacgaaa gactaaacat     1440

cattaacaac atacttcacc cacaagaaat tacaggtaca aacaacaaaa agtggcagta     1500

cacatacacc aaactcatgg cccctattta ctattcagca aacagggcca gcacctatga     1560

ctgggaaaat tacagcaaag aaacaaacta caataataca tatgttaaat ttacccagaa     1620

aagacaggaa aaactaacta aaattagaaa agagtggcag atgctttatc cacaacaacc     1680

cacagcactg ccagactcct atgacctcct acaagagtat ggcctctaca gtccatacta     1740

cctaaacccc acaagaataa acctagactg gatgacccca tacacacacg tcagatacaa     1800

tcccctagta gacaagggct ttggaaacag aatatacatc cagtggtgct cagaagcaga     1860

tgttagctac aacaggacaa aatccaagtg tctgctacaa gacatgcccc tgtttttcat     1920

gtgctatggc tacatagact gggcaataaa aaacactgga gtgtcatctc tagtgaagga     1980

cgccagaatc tgcatcaggt gtccctacac agagccacaa ctagttggct ccacagaaga     2040

cataggcttt gtacccatct cagaaacctt catgaggggc gacatgccgg tacttgcacc     2100

atacataccg ttaagctggt tttgcaagtg gtatcccaac atagctcacc aaaaggaagt     2160

ccttgagtca atcatttcct gcagcccctt catgccccgt gaccaagaca tgaacggttg     2220

ggatatcaca atcggttaca aaatggactt cttatggggc ggttcccctc tcccctcaca     2280

gccaatcgac gacccctgcc agcagggaac ccacccgatt cccgaccccg ataaacaccc     2340

tcgcctccta caagtctcga acccgaaact actcggaccg aggacagtgt tccacaagtg     2400

ggacatcaga cgtgggcagt ttagcaaaag aagtattaag agagtgtcag aatactcaag     2460

cgatgatgaa tctcttgcgc caggtctccc atcaaagcga aacaagctcg actcggcgtt     2520

ccgaggagaa aatcgagagc aaaaagaatg ctattctctc ctcaaagcgc tcgaggaaga     2580

agagacccca gaagaagaag aaccagcacc ccaagaaaaa gcccagaaag aggagctact     2640

ccaccagctc cagctccaga gacgccacca gcgagtcctc agacgagggc tcaagctcgt     2700

ctttacagac atcctccgac tccgccaggg agtccactgg aacccggagc tcacatagcg     276009/2
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cccccacctt acataccaga cctgcttttt cccaatactg gtaaaaaaaa aaaattctct     2820

cccttcgatt gggagacaga ggcgcaaata gcggggtgga tgcggcggcc catgcgcttc     2880

tatccctcag acacccctca ctacccgtgg ctaccccccg agcgagatat cccgaaaata     2940

tgtaacataa acttcaaaat aaagcttcaa gagtgagtga ttcgaggccc tcctctgttc     3000

acttagcggt gtctacctct taaggtcact aagcactccg agcgtaagcg aggagtgcga     3060

ccctctacca aggggcaact tcctcggggt ccggcgctac gcgcttcgcg ctgcgccgga     3120

catctcggac ccctcgaccc gaatcgcttg cgcgattcgg acctgcggcc tcgggggggt     3180

cgggggcttt actaaacaga ctccgaggtg ccattggaca ctgtaggggg tgaacagcaa     3240

cgaaagtgag tggggccaga cttcgccata aggcctttat cttcttgcca ttggatagtg     3300

acttccgggt ccgcctgggg gccgccattt tagcttcggc cgccatttta ggccctcgcg     3360

ggcctccgta ggcgcgcttt agtgacgtca cggcagccat tttgtcgtga cgtttgagac     3420

acgtgatggg ggcgtgccta aacccggaag catccctggt cacgtgactc tgacgtcacg     3480

gcggccatct tgtgctgtcc gccatcttgt aacttccttc cgctttttca aaaaaaaaga     3540

ggaagtgtga cgtagcggcg ggggggcggc gcgcttcgcg cgccgcccac cagggggcgc     3600

tgcgcgcccc ccgcgcatgc gcaggggcct ctcgaggggc tccgcccccc ccccgtgcta     3660

aatttaccgc gcatgcgcga ccacgccccc gccgcc                               3696

<210> 895
<211> 130
<212> PRT
<213> Alphatorquevirus sp.

<400> 895
Met Pro Trp Arg Pro Pro Val His Ser Val Gln Gly Arg Glu Asp Gln 
1               5                   10                  15      

Trp Phe Ala Ser Phe Phe His Gly His Asp Ser Phe Cys Gly Cys Gly 
            20                  25                  30          

Asp Pro Leu Gly His Ile Asn Ser Ile Ala His Arg Phe Pro Arg Ala 
        35                  40                  45              

cccccacctt acataccaga cctgcttttt cccaatactg gtaaaaaaaa aaaattctct 2820

cccttcgatt gggagacaga ggcgcaaata gcggggtgga tgcggcggcc catgcgcttc 2880

tatccctcag acacccctca ctacccgtgg ctaccccccg agcgagatat cccgaaaata 2940

tgtaacataa acttcaaaat aaagcttcaa gagtgagtga ttcgaggccc tcctctgttc 3000

acttagcggt gtctacctct taaggtcact aagcactccg agcgtaagcg aggagtgcga 3060

ccctctacca aggggcaact tcctcggggt ccggcgctac gcgcttcgcg ctgcgccgga 3120

catctcggac ccctcgaccc gaatcgcttg cgcgattcgg acctgcggcc tcgggggggt 3180

cgggggcttt actaaacaga ctccgaggtg ccattggaca ctgtaggggg tgaacagcaa 3240

cgaaagtgag tggggccaga cttcgccata aggcctttat cttcttgcca ttggatagtg 3300

acttccgggt ccgcctgggg gccgccattt tagcttcggc cgccatttta ggccctcgcg 3360

ggcctccgta ggcgcgcttt agtgacgtca cggcagccat tttgtcgtga cgtttgagac 3420

acgtgatggg ggcgtgccta aacccggaag catccctggt cacgtgactc tgacgtcacg 3480

gcggccatct tgtgctgtcc gccatcttgt aacttccttc cgctttttca aaaaaaaaga 3540

ggaagtgtga cgtagcggcg ggggggcggc gcgcttcgcg cgccgcccac cagggggcgc 3600

tgcgcgcccc ccgcgcatgc gcaggggcct ctcgaggggc tccgcccccc ccccgtgcta 3660

aatttaccgc gcatgcgcga ccacgccccc gccgcc 3696

<210> 895

<211> 130

<212> PRT

<213> Alphatorquevirus sp.

<400> 895

Met Pro Trp Arg Pro Pro Val His Ser Val Gln Gly Arg Glu Asp Gln
1 5 10 15

Trp Phe Ala Ser Phe Phe His Gly His Asp Ser Phe Cys Gly Cys Gly
20 25 30

Asp Pro Leu Gly His Ile Asn Ser Ile Ala His Arg Phe Pro Arg Ala
35 40 45



Gly Pro Pro Arg Pro Pro Pro Gly Leu Asp Gln Pro Asn Pro Arg Glu 
    50                  55                  60                  

Gln Gly Pro Ala Gly Pro Gly Gly Pro Pro Ala Ile Leu Ala Leu Pro 
65                  70                  75                  80  

Ala Pro Pro Ala Glu Pro Asp Asp Pro Gln Pro Arg Arg Gly Gly Gly 
                85                  90                  95      

Asp Gly Gly Ala Ala Ala Gly Ala Ala Asp Asp His Thr Gln Arg Asp 
            100                 105                 110         

Tyr Asp Glu Glu Glu Leu Asp Glu Leu Phe Arg Ala Ala Ala Glu Asp 
        115                 120                 125             

Asp Leu 
    130 

<210> 896
<211> 303
<212> PRT
<213> Alphatorquevirus sp.

<400> 896
Met Pro Trp Arg Pro Pro Val His Ser Val Gln Gly Arg Glu Asp Gln 
1               5                   10                  15      

Trp Phe Ala Ser Phe Phe His Gly His Asp Ser Phe Cys Gly Cys Gly 
            20                  25                  30          

Asp Pro Leu Gly His Ile Asn Ser Ile Ala His Arg Phe Pro Arg Ala 
        35                  40                  45              

Gly Pro Pro Arg Pro Pro Pro Gly Leu Asp Gln Pro Asn Pro Arg Glu 
    50                  55                  60                  

Gln Gly Pro Ala Gly Pro Gly Gly Pro Pro Ala Ile Leu Ala Leu Pro 
65                  70                  75                  80  

Gly Pro Pro Arg Pro Pro Pro Gly Leu Asp Gln Pro Asn Pro Arg Glu
50 55 60

Gln Gly Pro Ala Gly Pro Gly Gly Pro Pro Ala Ile Leu Ala Leu Pro
65 70 75 80

Ala Pro Pro Ala Glu Pro Asp Asp Pro Gln Pro Arg Arg Gly Gly Gly
85 90 95

Asp Gly Gly Ala Ala Ala Gly Ala Ala Asp Asp His Thr Gln Arg Asp
100 105 110

Tyr Asp Glu Glu Glu Leu Asp Glu Leu Phe Arg Ala Ala Ala Glu Asp
115 120 125

Asp Leu
130

<210> 896

<211> 303

<212> PRT

<213> Alphatorquevirus sp.

<400> 896

Met Pro Trp Arg Pro Pro Val His Ser Val Gln Gly Arg Glu Asp Gln
1 5 10 15

Trp Phe Ala Ser Phe Phe His Gly His Asp Ser Phe Cys Gly Cys Gly
20 25 30

Asp Pro Leu Gly His Ile Asn Ser Ile Ala His Arg Phe Pro Arg Ala
35 40 45

Gly Pro Pro Arg Pro Pro Pro Gly Leu Asp Gln Pro Asn Pro Arg Glu
50 55 60

Gln Gly Pro Ala Gly Pro Gly Gly Pro Pro Ala Ile Leu Ala Leu Pro
65 70 75 80



Ala Pro Pro Ala Glu Pro Asp Asp Pro Gln Pro Arg Arg Gly Gly Gly 
                85                  90                  95      

Asp Gly Gly Ala Ala Ala Gly Ala Ala Asp Asp His Thr Gln Arg Asp 
            100                 105                 110         

Tyr Asp Glu Glu Glu Leu Asp Glu Leu Phe Arg Ala Ala Ala Glu Asp 
        115                 120                 125             

Asp Phe Gln Ser Thr Thr Pro Ala Ser Arg Glu Pro Thr Arg Phe Pro 
    130                 135                 140                 

Thr Pro Ile Asn Thr Leu Ala Ser Tyr Lys Ser Arg Thr Arg Asn Tyr 
145                 150                 155                 160 

Ser Asp Arg Gly Gln Cys Ser Thr Ser Gly Thr Ser Asp Val Gly Ser 
                165                 170                 175     

Leu Ala Lys Glu Val Leu Arg Glu Cys Gln Asn Thr Gln Ala Met Met 
            180                 185                 190         

Asn Leu Leu Arg Gln Val Ser His Gln Ser Glu Thr Ser Ser Thr Arg 
        195                 200                 205             

Arg Ser Glu Glu Lys Ile Glu Ser Lys Lys Asn Ala Ile Leu Ser Ser 
    210                 215                 220                 

Lys Arg Ser Arg Lys Lys Arg Pro Gln Lys Lys Lys Asn Gln His Pro 
225                 230                 235                 240 

Lys Lys Lys Pro Arg Lys Arg Ser Tyr Ser Thr Ser Ser Ser Ser Arg 
                245                 250                 255     

Asp Ala Thr Ser Glu Ser Ser Asp Glu Gly Ser Ser Ser Ser Leu Gln 
            260                 265                 270         

Thr Ser Ser Asp Ser Ala Arg Glu Ser Thr Gly Thr Arg Ser Ser His 

Ala Pro Pro Ala Glu Pro Asp Asp Pro Gln Pro Arg Arg Gly Gly Gly
85 90 95

Asp Gly Gly Ala Ala Ala Gly Ala Ala Asp Asp His Thr Gln Arg Asp
100 105 110

Tyr Asp Glu Glu Glu Leu Asp Glu Leu Phe Arg Ala Ala Ala Glu Asp
115 120 125

Asp Phe Gln Ser Thr Thr Pro Ala Ser Arg Glu Pro Thr Arg Phe Pro
130 135 140

Thr Pro Ile Asn Thr Leu Ala Ser Tyr Lys Ser Arg Thr Arg Asn Tyr
145 150 155 160

Ser Asp Arg Gly Gln Cys Ser Thr Ser Gly Thr Ser Asp Val Gly Ser
165 170 175

Leu Ala Lys Glu Val Leu Arg Glu Cys Gln Asn Thr Gln Ala Met Met
180 185 190

Asn Leu Leu Arg Gln Val Ser His Gln Ser Glu Thr Ser Ser Thr Arg
195 200 205

Arg Ser Glu Glu Lys Ile Glu Ser Lys Lys Asn Ala Ile Leu Ser Ser
210 215 220

Lys Arg Ser Arg Lys Lys Arg Pro Gln Lys Lys Lys Asn Gln His Pro
225 230 235 240

Lys Lys Lys Pro Arg Lys Arg Ser Tyr Ser Thr Ser Ser Ser Ser Arg
245 250 255

Asp Ala Thr Ser Glu Ser Ser Asp Glu Gly Ser Ser Ser Ser Leu Gln
260 265 270

Thr Ser Ser Asp Ser Ala Arg Glu Ser Thr Gly Thr Arg Ser Ser His



        275                 280                 285             

Ser Ala Pro Thr Leu His Thr Arg Pro Ala Phe Ser Gln Tyr Trp 
    290                 295                 300             

<210> 897
<211> 292
<212> PRT
<213> Alphatorquevirus sp.

<400> 897
Met Pro Trp Arg Pro Pro Val His Ser Val Gln Gly Arg Glu Asp Gln 
1               5                   10                  15      

Trp Phe Ala Ser Phe Phe His Gly His Asp Ser Phe Cys Gly Cys Gly 
            20                  25                  30          

Asp Pro Leu Gly His Ile Asn Ser Ile Ala His Arg Phe Pro Arg Ala 
        35                  40                  45              

Gly Pro Pro Arg Pro Pro Pro Gly Leu Asp Gln Pro Asn Pro Arg Glu 
    50                  55                  60                  

Gln Gly Pro Ala Gly Pro Gly Gly Pro Pro Ala Ile Leu Ala Leu Pro 
65                  70                  75                  80  

Ala Pro Pro Ala Glu Pro Asp Asp Pro Gln Pro Arg Arg Gly Gly Gly 
                85                  90                  95      

Asp Gly Gly Ala Ala Ala Gly Ala Ala Asp Asp His Thr Gln Arg Asp 
            100                 105                 110         

Tyr Asp Glu Glu Glu Leu Asp Glu Leu Phe Arg Ala Ala Ala Glu Asp 
        115                 120                 125             

Asp Leu Ser Pro Ile Lys Ala Lys Gln Ala Arg Leu Gly Val Pro Arg 
    130                 135                 140                 

Arg Lys Ser Arg Ala Lys Arg Met Leu Phe Ser Pro Gln Ser Ala Arg 

275 280 285

Ser Ala Pro Thr Leu His Thr Arg Pro Ala Phe Ser Gln Tyr Trp
290 295 300

<210> 897

<211> 292

<212> PRT

<213> Alphatorquevirus sp.

<400> 897

Met Pro Trp Arg Pro Pro Val His Ser Val Gln Gly Arg Glu Asp Gln
1 5 10 15

Trp Phe Ala Ser Phe Phe His Gly His Asp Ser Phe Cys Gly Cys Gly
20 25 30

Asp Pro Leu Gly His Ile Asn Ser Ile Ala His Arg Phe Pro Arg Ala
35 40 45

Gly Pro Pro Arg Pro Pro Pro Gly Leu Asp Gln Pro Asn Pro Arg Glu
50 55 60

Gln Gly Pro Ala Gly Pro Gly Gly Pro Pro Ala Ile Leu Ala Leu Pro
65 70 75 80

Ala Pro Pro Ala Glu Pro Asp Asp Pro Gln Pro Arg Arg Gly Gly Gly
85 90 95

Asp Gly Gly Ala Ala Ala Gly Ala Ala Asp Asp His Thr Gln Arg Asp
100 105 110

Tyr Asp Glu Glu Glu Leu Asp Glu Leu Phe Arg Ala Ala Ala Glu Asp
115 120 125

Asp Leu Ser Pro Ile Lys Ala Lys Gln Ala Arg Leu Gly Val Pro Arg
130 135 140

Arg Lys Ser Arg Ala Lys Arg Met Leu Phe Ser Pro Gln Ser Ala Arg



145                 150                 155                 160 

Gly Arg Arg Asp Pro Arg Arg Arg Arg Thr Ser Thr Pro Arg Lys Ser 
                165                 170                 175     

Pro Glu Arg Gly Ala Thr Pro Pro Ala Pro Ala Pro Glu Thr Pro Pro 
            180                 185                 190         

Ala Ser Pro Gln Thr Arg Ala Gln Ala Arg Leu Tyr Arg His Pro Pro 
        195                 200                 205             

Thr Pro Pro Gly Ser Pro Leu Glu Pro Gly Ala His Ile Ala Pro Pro 
    210                 215                 220                 

Pro Tyr Ile Pro Asp Leu Leu Phe Pro Asn Thr Gly Lys Lys Lys Lys 
225                 230                 235                 240 

Phe Ser Pro Phe Asp Trp Glu Thr Glu Ala Gln Ile Ala Gly Trp Met 
                245                 250                 255     

Arg Arg Pro Met Arg Phe Tyr Pro Ser Asp Thr Pro His Tyr Pro Trp 
            260                 265                 270         

Leu Pro Pro Glu Arg Asp Ile Pro Lys Ile Cys Asn Ile Asn Phe Lys 
        275                 280                 285             

Ile Lys Leu Gln 
    290         

<210> 898
<211> 180
<212> PRT
<213> Alphatorquevirus sp.

<400> 898
Met Pro Trp Arg Pro Pro Val His Ser Val Gln Gly Arg Glu Asp Gln 
1               5                   10                  15      

Trp Ser Pro Ile Lys Ala Lys Gln Ala Arg Leu Gly Val Pro Arg Arg 

145 150 155 160

Gly Arg Arg Asp Pro Arg Arg Arg Arg Thr Ser Thr Pro Arg Lys Ser
165 170 175

Pro Glu Arg Gly Ala Thr Pro Pro Ala Pro Ala Pro Glu Thr Pro Pro
180 185 190

Ala Ser Pro Gln Thr Arg Ala Gln Ala Arg Leu Tyr Arg His Pro Pro
195 200 205

Thr Pro Pro Gly Ser Pro Leu Glu Pro Gly Ala His Ile Ala Pro Pro
210 215 220

Pro Tyr Ile Pro Asp Leu Leu Phe Pro Asn Thr Gly Lys Lys Lys Lys
225 230 235 240

Phe Ser Pro Phe Asp Trp Glu Thr Glu Ala Gln Ile Ala Gly Trp Met
245 250 255

Arg Arg Pro Met Arg Phe Tyr Pro Ser Asp Thr Pro His Tyr Pro Trp
260 265 270

Leu Pro Pro Glu Arg Asp Ile Pro Lys Ile Cys Asn Ile Asn Phe Lys
275 280 285

Ile Lys Leu Gln
290

<210> 898

<211> 180

<212> PRT

<213> Alphatorquevirus sp.

<400> 898

Met Pro Trp Arg Pro Pro Val His Ser Val Gln Gly Arg Glu Asp Gln
1 5 10 15

Trp Ser Pro Ile Lys Ala Lys Gln Ala Arg Leu Gly Val Pro Arg Arg



            20                  25                  30          

Lys Ser Arg Ala Lys Arg Met Leu Phe Ser Pro Gln Ser Ala Arg Gly 
        35                  40                  45              

Arg Arg Asp Pro Arg Arg Arg Arg Thr Ser Thr Pro Arg Lys Ser Pro 
    50                  55                  60                  

Glu Arg Gly Ala Thr Pro Pro Ala Pro Ala Pro Glu Thr Pro Pro Ala 
65                  70                  75                  80  

Ser Pro Gln Thr Arg Ala Gln Ala Arg Leu Tyr Arg His Pro Pro Thr 
                85                  90                  95      

Pro Pro Gly Ser Pro Leu Glu Pro Gly Ala His Ile Ala Pro Pro Pro 
            100                 105                 110         

Tyr Ile Pro Asp Leu Leu Phe Pro Asn Thr Gly Lys Lys Lys Lys Phe 
        115                 120                 125             

Ser Pro Phe Asp Trp Glu Thr Glu Ala Gln Ile Ala Gly Trp Met Arg 
    130                 135                 140                 

Arg Pro Met Arg Phe Tyr Pro Ser Asp Thr Pro His Tyr Pro Trp Leu 
145                 150                 155                 160 

Pro Pro Glu Arg Asp Ile Pro Lys Ile Cys Asn Ile Asn Phe Lys Ile 
                165                 170                 175     

Lys Leu Gln Glu 
            180 

<210> 899
<211> 49
<212> PRT
<213> Alphatorquevirus sp.

<400> 899
Ile Val Ser Arg Gly Glu Arg Ile Ser Gly Ser Gln Ala Phe Phe Thr 

20 25 30

Lys Ser Arg Ala Lys Arg Met Leu Phe Ser Pro Gln Ser Ala Arg Gly
35 40 45

Arg Arg Asp Pro Arg Arg Arg Arg Thr Ser Thr Pro Arg Lys Ser Pro
50 55 60

Glu Arg Gly Ala Thr Pro Pro Ala Pro Ala Pro Glu Thr Pro Pro Ala
65 70 75 80

Ser Pro Gln Thr Arg Ala Gln Ala Arg Leu Tyr Arg His Pro Pro Thr
85 90 95

Pro Pro Gly Ser Pro Leu Glu Pro Gly Ala His Ile Ala Pro Pro Pro
100 105 110

Tyr Ile Pro Asp Leu Leu Phe Pro Asn Thr Gly Lys Lys Lys Lys Phe
115 120 125

Ser Pro Phe Asp Trp Glu Thr Glu Ala Gln Ile Ala Gly Trp Met Arg
130 135 140

Arg Pro Met Arg Phe Tyr Pro Ser Asp Thr Pro His Tyr Pro Trp Leu
145 150 155 160

Pro Pro Glu Arg Asp Ile Pro Lys Ile Cys Asn Ile Asn Phe Lys Ile
165 170 175

Lys Leu Gln Glu

180

<210> 899

<211> 49

<212> PRT

<213> Alphatorquevirus sp.

<400> 899

Ile Val Ser Arg Gly Glu Arg Ile Ser Gly Ser Gln Ala Phe Phe Thr



1               5                   10                  15      

Ala Thr Ile Arg Phe Ala Ala Ala Val Thr Leu Leu Ala Ile Leu Ile 
            20                  25                  30          

Ala Leu Leu Ile Ala Phe Leu Ala Pro Val His Gln Gly Pro Leu Arg 
        35                  40                  45              

Gly 
    

<210> 900
<211> 728
<212> PRT
<213> Alphatorquevirus sp.

<400> 900
Thr Ala Trp Trp Trp Gly Arg Trp Arg Arg Arg Trp Arg Arg Arg Arg 
1               5                   10                  15      

Pro Tyr Thr Thr Arg Leu Arg Arg Arg Arg Ala Arg Arg Ala Phe Pro 
            20                  25                  30          

Arg Arg Arg Arg Arg Arg Phe Val Ser Arg Arg Trp Arg Arg Pro Tyr 
        35                  40                  45              

Arg Arg Arg Arg Arg Arg Gly Arg Arg Arg Arg Arg Arg Arg Arg Arg 
    50                  55                  60                  

His Lys Pro Thr Leu Ile Leu Arg Gln Trp Gln Pro Asp Cys Ile Arg 
65                  70                  75                  80  

His Cys Lys Ile Thr Gly Trp Met Pro Leu Ile Ile Cys Gly Lys Gly 
                85                  90                  95      

Ser Thr Gln Phe Asn Tyr Ile Thr His Ala Asp Asp Ile Thr Pro Arg 
            100                 105                 110         

Gly Ala Ser Tyr Gly Gly Asn Phe Thr Asn Met Thr Phe Ser Leu Glu 

1 5 10 15

Ala Thr Ile Arg Phe Ala Ala Ala Val Thr Leu Leu Ala Ile Leu Ile
20 25 30

Ala Leu Leu Ile Ala Phe Leu Ala Pro Val His Gln Gly Pro Leu Arg
35 40 45

Gly

<210> 900

<211> 728

<212> PRT

<213> Alphatorquevirus sp.

<400> 900

Thr Ala Trp Trp Trp Gly Arg Trp Arg Arg Arg Trp Arg Arg Arg Arg
1 5 10 15

Pro Tyr Thr Thr Arg Leu Arg Arg Arg Arg Ala Arg Arg Ala Phe Pro
20 25 30

Arg Arg Arg Arg Arg Arg Phe Val Ser Arg Arg Trp Arg Arg Pro Tyr
35 40 45

Arg Arg Arg Arg Arg Arg Gly Arg Arg Arg Arg Arg Arg Arg Arg Arg
50 55 60

His Lys Pro Thr Leu Ile Leu Arg Gln Trp Gln Pro Asp Cys Ile Arg
65 70 75 80

His Cys Lys Ile Thr Gly Trp Met Pro Leu Ile Ile Cys Gly Lys Gly
85 90 95

Ser Thr Gln Phe Asn Tyr Ile Thr His Ala Asp Asp Ile Thr Pro Arg
100 105 110

Gly Ala Ser Tyr Gly Gly Asn Phe Thr Asn Met Thr Phe Ser Leu Glu



        115                 120                 125             

Ala Ile Tyr Glu Gln Phe Leu Tyr His Arg Asn Arg Trp Ser Ala Ser 
    130                 135                 140                 

Asn His Asp Leu Glu Leu Cys Arg Tyr Lys Gly Thr Thr Leu Lys Leu 
145                 150                 155                 160 

Tyr Arg His Pro Glu Val Asp Tyr Ile Val Thr Tyr Ser Arg Thr Gly 
                165                 170                 175     

Pro Phe Glu Ile Ser His Met Thr Tyr Leu Ser Thr His Pro Met Leu 
            180                 185                 190         

Met Leu Leu Asn Lys His His Ile Val Val Pro Ser Leu Lys Thr Lys 
        195                 200                 205             

Pro Arg Gly Arg Lys Ala Ile Lys Val Arg Ile Arg Pro Pro Lys Leu 
    210                 215                 220                 

Met Asn Asn Lys Trp Tyr Phe Thr Arg Asp Phe Cys Asn Ile Gly Leu 
225                 230                 235                 240 

Phe Gln Leu Trp Ala Thr Gly Leu Glu Leu Arg Asn Pro Trp Leu Arg 
                245                 250                 255     

Met Ser Thr Leu Ser Pro Cys Ile Gly Phe Asn Val Leu Lys Asn Ser 
            260                 265                 270         

Ile Tyr Thr Asn Leu Ser Asn Leu Pro Gln Tyr Lys Asn Glu Arg Leu 
        275                 280                 285             

Asn Ile Ile Asn Asn Ile Leu His Pro Gln Glu Ile Thr Gly Thr Asn 
    290                 295                 300                 

Asn Lys Lys Trp Gln Tyr Thr Tyr Thr Lys Leu Met Ala Pro Ile Tyr 
305                 310                 315                 320 

115 120 125

Ala Ile Tyr Glu Gln Phe Leu Tyr His Arg Asn Arg Trp Ser Ala Ser
130 135 140

Asn His Asp Leu Glu Leu Cys Arg Tyr Lys Gly Thr Thr Leu Lys Leu
145 150 155 160

Tyr Arg His Pro Glu Val Asp Tyr Ile Val Thr Tyr Ser Arg Thr Gly
165 170 175

Pro Phe Glu Ile Ser His Met Thr Tyr Leu Ser Thr His Pro Met Leu
180 185 190

Met Leu Leu Asn Lys His His Ile Val Val Pro Ser Leu Lys Thr Lys
195 200 205

Pro Arg Gly Arg Lys Ala Ile Lys Val Arg Ile Arg Pro Pro Lys Leu
210 215 220

Met Asn Asn Lys Trp Tyr Phe Thr Arg Asp Phe Cys Asn Ile Gly Leu
225 230 235 240

Phe Gln Leu Trp Ala Thr Gly Leu Glu Leu Arg Asn Pro Trp Leu Arg
245 250 255

Met Ser Thr Leu Ser Pro Cys Ile Gly Phe Asn Val Leu Lys Asn Ser
260 265 270

Ile Tyr Thr Asn Leu Ser Asn Leu Pro Gln Tyr Lys Asn Glu Arg Leu
275 280 285

Asn Ile Ile Asn Asn Ile Leu His Pro Gln Glu Ile Thr Gly Thr Asn
290 295 300

Asn Lys Lys Trp Gln Tyr Thr Tyr Thr Lys Leu Met Ala Pro Ile Tyr
305 310 315 320



Tyr Ser Ala Asn Arg Ala Ser Thr Tyr Asp Trp Glu Asn Tyr Ser Lys 
                325                 330                 335     

Glu Thr Asn Tyr Asn Asn Thr Tyr Val Lys Phe Thr Gln Lys Arg Gln 
            340                 345                 350         

Glu Lys Leu Thr Lys Ile Arg Lys Glu Trp Gln Met Leu Tyr Pro Gln 
        355                 360                 365             

Gln Pro Thr Ala Leu Pro Asp Ser Tyr Asp Leu Leu Gln Glu Tyr Gly 
    370                 375                 380                 

Leu Tyr Ser Pro Tyr Tyr Leu Asn Pro Thr Arg Ile Asn Leu Asp Trp 
385                 390                 395                 400 

Met Thr Pro Tyr Thr His Val Arg Tyr Asn Pro Leu Val Asp Lys Gly 
                405                 410                 415     

Phe Gly Asn Arg Ile Tyr Ile Gln Trp Cys Ser Glu Ala Asp Val Ser 
            420                 425                 430         

Tyr Asn Arg Thr Lys Ser Lys Cys Leu Leu Gln Asp Met Pro Leu Phe 
        435                 440                 445             

Phe Met Cys Tyr Gly Tyr Ile Asp Trp Ala Ile Lys Asn Thr Gly Val 
    450                 455                 460                 

Ser Ser Leu Val Lys Asp Ala Arg Ile Cys Ile Arg Cys Pro Tyr Thr 
465                 470                 475                 480 

Glu Pro Gln Leu Val Gly Ser Thr Glu Asp Ile Gly Phe Val Pro Ile 
                485                 490                 495     

Ser Glu Thr Phe Met Arg Gly Asp Met Pro Val Leu Ala Pro Tyr Ile 
            500                 505                 510         

Pro Leu Ser Trp Phe Cys Lys Trp Tyr Pro Asn Ile Ala His Gln Lys 

Tyr Ser Ala Asn Arg Ala Ser Thr Tyr Asp Trp Glu Asn Tyr Ser Lys
325 330 335

Glu Thr Asn Tyr Asn Asn Thr Tyr Val Lys Phe Thr Gln Lys Arg Gln
340 345 350

Glu Lys Leu Thr Lys Ile Arg Lys Glu Trp Gln Met Leu Tyr Pro Gln
355 360 365

Gln Pro Thr Ala Leu Pro Asp Ser Tyr Asp Leu Leu Gln Glu Tyr Gly
370 375 380

Leu Tyr Ser Pro Tyr Tyr Leu Asn Pro Thr Arg Ile Asn Leu Asp Trp
385 390 395 400

Met Thr Pro Tyr Thr His Val Arg Tyr Asn Pro Leu Val Asp Lys Gly
405 410 415

Phe Gly Asn Arg Ile Tyr Ile Gln Trp Cys Ser Glu Ala Asp Val Ser

420 425 430

Tyr Asn Arg Thr Lys Ser Lys Cys Leu Leu Gln Asp Met Pro Leu Phe
435 440 445

Phe Met Cys Tyr Gly Tyr Ile Asp Trp Ala Ile Lys Asn Thr Gly Val
450 455 460

Ser Ser Leu Val Lys Asp Ala Arg Ile Cys Ile Arg Cys Pro Tyr Thr
465 470 475 480

Glu Pro Gln Leu Val Gly Ser Thr Glu Asp Ile Gly Phe Val Pro Ile
485 490 495

Ser Glu Thr Phe Met Arg Gly Asp Met Pro Val Leu Ala Pro Tyr Ile
500 505 510

Pro Leu Ser Trp Phe Cys Lys Trp Tyr Pro Asn Ile Ala His Gln Lys



        515                 520                 525             

Glu Val Leu Glu Ser Ile Ile Ser Cys Ser Pro Phe Met Pro Arg Asp 
    530                 535                 540                 

Gln Asp Met Asn Gly Trp Asp Ile Thr Ile Gly Tyr Lys Met Asp Phe 
545                 550                 555                 560 

Leu Trp Gly Gly Ser Pro Leu Pro Ser Gln Pro Ile Asp Asp Pro Cys 
                565                 570                 575     

Gln Gln Gly Thr His Pro Ile Pro Asp Pro Asp Lys His Pro Arg Leu 
            580                 585                 590         

Leu Gln Val Ser Asn Pro Lys Leu Leu Gly Pro Arg Thr Val Phe His 
        595                 600                 605             

Lys Trp Asp Ile Arg Arg Gly Gln Phe Ser Lys Arg Ser Ile Lys Arg 
    610                 615                 620                 

Val Ser Glu Tyr Ser Ser Asp Asp Glu Ser Leu Ala Pro Gly Leu Pro 
625                 630                 635                 640 

Ser Lys Arg Asn Lys Leu Asp Ser Ala Phe Arg Gly Glu Asn Arg Glu 
                645                 650                 655     

Gln Lys Glu Cys Tyr Ser Leu Leu Lys Ala Leu Glu Glu Glu Glu Thr 
            660                 665                 670         

Pro Glu Glu Glu Glu Pro Ala Pro Gln Glu Lys Ala Gln Lys Glu Glu 
        675                 680                 685             

Leu Leu His Gln Leu Gln Leu Gln Arg Arg His Gln Arg Val Leu Arg 
    690                 695                 700                 

Arg Gly Leu Lys Leu Val Phe Thr Asp Ile Leu Arg Leu Arg Gln Gly 
705                 710                 715                 720 

515 520 525

Glu Val Leu Glu Ser Ile Ile Ser Cys Ser Pro Phe Met Pro Arg Asp
530 535 540

Gln Asp Met Asn Gly Trp Asp Ile Thr Ile Gly Tyr Lys Met Asp Phe
545 550 555 560

Leu Trp Gly Gly Ser Pro Leu Pro Ser Gln Pro Ile Asp Asp Pro Cys
565 570 575

Gln Gln Gly Thr His Pro Ile Pro Asp Pro Asp Lys His Pro Arg Leu
580 585 590

Leu Gln Val Ser Asn Pro Lys Leu Leu Gly Pro Arg Thr Val Phe His
595 600 605

Lys Trp Asp Ile Arg Arg Gly Gln Phe Ser Lys Arg Ser Ile Lys Arg
610 615 620

Val Ser Glu Tyr Ser Ser Asp Asp Glu Ser Leu Ala Pro Gly Leu Pro
625 630 635 640

Ser Lys Arg Asn Lys Leu Asp Ser Ala Phe Arg Gly Glu Asn Arg Glu
645 650 655

Gln Lys Glu Cys Tyr Ser Leu Leu Lys Ala Leu Glu Glu Glu Glu Thr
660 665 670

Pro Glu Glu Glu Glu Pro Ala Pro Gln Glu Lys Ala Gln Lys Glu Glu
675 680 685

Leu Leu His Gln Leu Gln Leu Gln Arg Arg His Gln Arg Val Leu Arg
690 695 700

Arg Gly Leu Lys Leu Val Phe Thr Asp Ile Leu Arg Leu Arg Gln Gly
705 710 715 720



Val His Trp Asn Pro Glu Leu Thr 
                725             

<210> 901
<211> 197
<212> PRT
<213> Alphatorquevirus sp.

<400> 901
Thr Ala Trp Trp Trp Gly Arg Trp Arg Arg Arg Trp Arg Arg Arg Arg 
1               5                   10                  15      

Pro Tyr Thr Thr Arg Leu Arg Arg Arg Arg Ala Arg Arg Ala Phe Pro 
            20                  25                  30          

Arg Arg Arg Arg Arg Arg Phe Pro Ile Asp Asp Pro Cys Gln Gln Gly 
        35                  40                  45              

Thr His Pro Ile Pro Asp Pro Asp Lys His Pro Arg Leu Leu Gln Val 
    50                  55                  60                  

Ser Asn Pro Lys Leu Leu Gly Pro Arg Thr Val Phe His Lys Trp Asp 
65                  70                  75                  80  

Ile Arg Arg Gly Gln Phe Ser Lys Arg Ser Ile Lys Arg Val Ser Glu 
                85                  90                  95      

Tyr Ser Ser Asp Asp Glu Ser Leu Ala Pro Gly Leu Pro Ser Lys Arg 
            100                 105                 110         

Asn Lys Leu Asp Ser Ala Phe Arg Gly Glu Asn Arg Glu Gln Lys Glu 
        115                 120                 125             

Cys Tyr Ser Leu Leu Lys Ala Leu Glu Glu Glu Glu Thr Pro Glu Glu 
    130                 135                 140                 

Glu Glu Pro Ala Pro Gln Glu Lys Ala Gln Lys Glu Glu Leu Leu His 
145                 150                 155                 160 

Val His Trp Asn Pro Glu Leu Thr
725

<210> 901

<211> 197

<212> PRT

<213> Alphatorquevirus sp.

<400> 901

Thr Ala Trp Trp Trp Gly Arg Trp Arg Arg Arg Trp Arg Arg Arg Arg
1 5 10 15

Pro Tyr Thr Thr Arg Leu Arg Arg Arg Arg Ala Arg Arg Ala Phe Pro
20 25 30

Arg Arg Arg Arg Arg Arg Phe Pro Ile Asp Asp Pro Cys Gln Gln Gly
35 40 45

Thr His Pro Ile Pro Asp Pro Asp Lys His Pro Arg Leu Leu Gln Val
50 55 60

Ser Asn Pro Lys Leu Leu Gly Pro Arg Thr Val Phe His Lys Trp Asp
65 70 75 80

Ile Arg Arg Gly Gln Phe Ser Lys Arg Ser Ile Lys Arg Val Ser Glu
85 90 95

Tyr Ser Ser Asp Asp Glu Ser Leu Ala Pro Gly Leu Pro Ser Lys Arg
100 105 110

Asn Lys Leu Asp Ser Ala Phe Arg Gly Glu Asn Arg Glu Gln Lys Glu
115 120 125

Cys Tyr Ser Leu Leu Lys Ala Leu Glu Glu Glu Glu Thr Pro Glu Glu
130 135 140

Glu Glu Pro Ala Pro Gln Glu Lys Ala Gln Lys Glu Glu Leu Leu His
145 150 155 160



Gln Leu Gln Leu Gln Arg Arg His Gln Arg Val Leu Arg Arg Gly Leu 
                165                 170                 175     

Lys Leu Val Phe Thr Asp Ile Leu Arg Leu Arg Gln Gly Val His Trp 
            180                 185                 190         

Asn Pro Glu Leu Thr 
        195         

<210> 902
<211> 145
<212> PRT
<213> Alphatorquevirus sp.

<400> 902
Thr Ala Trp Trp Trp Gly Arg Trp Arg Arg Arg Trp Arg Arg Arg Arg 
1               5                   10                  15      

Pro Tyr Thr Thr Arg Leu Arg Arg Arg Arg Ala Arg Arg Ala Phe Pro 
            20                  25                  30          

Arg Arg Arg Arg Arg Arg Phe Val Ser His Gln Ser Glu Thr Ser Ser 
        35                  40                  45              

Thr Arg Arg Ser Glu Glu Lys Ile Glu Ser Lys Lys Asn Ala Ile Leu 
    50                  55                  60                  

Ser Ser Lys Arg Ser Arg Lys Lys Arg Pro Gln Lys Lys Lys Asn Gln 
65                  70                  75                  80  

His Pro Lys Lys Lys Pro Arg Lys Arg Ser Tyr Ser Thr Ser Ser Ser 
                85                  90                  95      

Ser Arg Asp Ala Thr Ser Glu Ser Ser Asp Glu Gly Ser Ser Ser Ser 
            100                 105                 110         

Leu Gln Thr Ser Ser Asp Ser Ala Arg Glu Ser Thr Gly Thr Arg Ser 
        115                 120                 125             

Gln Leu Gln Leu Gln Arg Arg His Gln Arg Val Leu Arg Arg Gly Leu
165 170 175

Lys Leu Val Phe Thr Asp Ile Leu Arg Leu Arg Gln Gly Val His Trp
180 185 190

Asn Pro Glu Leu Thr
195

<210> 902

<211> 145

<212> PRT

<213> Alphatorquevirus sp.

<400> 902

Thr Ala Trp Trp Trp Gly Arg Trp Arg Arg Arg Trp Arg Arg Arg Arg
1 5 10 15

Pro Tyr Thr Thr Arg Leu Arg Arg Arg Arg Ala Arg Arg Ala Phe Pro
20 25 30

Arg Arg Arg Arg Arg Arg Phe Val Ser His Gln Ser Glu Thr Ser Ser
35 40 45

Thr Arg Arg Ser Glu Glu Lys Ile Glu Ser Lys Lys Asn Ala Ile Leu
50 55 60

Ser Ser Lys Arg Ser Arg Lys Lys Arg Pro Gln Lys Lys Lys Asn Gln
65 70 75 80

His Pro Lys Lys Lys Pro Arg Lys Arg Ser Tyr Ser Thr Ser Ser Ser
85 90 95

Ser Arg Asp Ala Thr Ser Glu Ser Ser Asp Glu Gly Ser Ser Ser Ser
100 105 110

Leu Gln Thr Ser Ser Asp Ser Ala Arg Glu Ser Thr Gly Thr Arg Ser
115 120 125



Ser His Ser Ala Pro Thr Leu His Thr Arg Pro Ala Phe Ser Gln Tyr 
    130                 135                 140                 

Trp 
145 

<210> 903

<400> 903
000

<210> 904

<400> 904
000

<210> 905

<400> 905
000

<210> 906

<400> 906
000

<210> 907

<400> 907
000

<210> 908

<400> 908
000

<210> 909

<400> 909
000

Ser His Ser Ala Pro Thr Leu His Thr Arg Pro Ala Phe Ser Gln Tyr
130 135 140

Trp
145

<210> 903

<400> 903

000

<210> 904

<400> 904

000

<210> 905

<400> 905

000

<210> 906

<400> 906

000

<210> 907

<400> 907

000

<210> 908

<400> 908

000

<210> 909

<400> 909

000



<210> 910

<400> 910
000

<210> 911

<400> 911
000

<210> 912

<400> 912
000

<210> 913

<400> 913
000

<210> 914

<400> 914
000

<210> 915

<400> 915
000

<210> 916

<400> 916
000

<210> 917

<400> 917
000

<210> 918

<210> 910

<400> 910

000

<210> 911

<400> 911

000

<210> 912

<400> 912

000

<210> 913

<400> 913

000

<210> 914

<400> 914
000

<210> 915

<400> 915

000

<210> 916

<400> 916

000

<210> 917

<400> 917

000

<210> 918



<400> 918
000

<210> 919
<211> 677
<212> PRT
<213> Gammatorquevirus sp.

<400> 919
Met Pro Phe Trp Trp Arg Arg Arg Asn Lys Arg Trp Trp Gly Arg Arg 
1               5                   10                  15      

Phe Arg Tyr Arg Arg Tyr Asn Lys Tyr Lys Thr Arg Arg Arg Arg Arg 
            20                  25                  30          

Ile Pro Arg Arg Arg Asn Arg Arg Phe Thr Lys Thr Arg Arg Arg Arg 
        35                  40                  45              

Lys Arg Lys Lys Val Arg Arg Lys Leu Lys Lys Ile Thr Ile Lys Gln 
    50                  55                  60                  

Trp Gln Pro Asp Ser Val Lys Lys Cys Lys Ile Lys Gly Tyr Ser Thr 
65                  70                  75                  80  

Leu Val Met Gly Ala Gln Gly Lys Gln Tyr Asn Cys Tyr Thr Asn Gln 
                85                  90                  95      

Ala Ser Asp Tyr Val Gln Pro Lys Ala Pro Gln Gly Gly Gly Phe Gly 
            100                 105                 110         

Cys Glu Val Phe Asn Leu Lys Trp Leu Tyr Gln Glu Tyr Thr Ala His 
        115                 120                 125             

Arg Asn Ile Trp Thr Lys Thr Asn Glu Tyr Thr Asp Leu Cys Arg Tyr 
    130                 135                 140                 

Thr Gly Ala Gln Ile Ile Leu Tyr Arg His Pro Asp Val Asp Phe Ile 
145                 150                 155                 160 

< :400> 918

000

<210> 919

<211> 677

<212> PRT

<213> Gammatorquevirus sp.

<400> 919

Met Pro Phe Trp Trp Arg Arg Arg Asn Lys Arg Trp Trp Gly Arg Arg
1 5 10 15

Phe Arg Tyr Arg Arg Tyr Asn Lys Tyr Lys Thr Arg Arg Arg Arg Arg
20 25 30

Ile Pro Arg Arg Arg Asn Arg Arg Phe Thr Lys Thr Arg Arg Arg Arg
35 40 45

Lys Arg Lys Lys Val Arg Arg Lys Leu Lys Lys Ile Thr Ile Lys Gln
50 55 60

Trp Gln Pro Asp Ser Val Lys Lys Cys Lys Ile Lys Gly Tyr Ser Thr
65 70 75 80

Leu Val Met Gly Ala Gln Gly Lys Gln Tyr Asn Cys Tyr Thr Asn Gln
85 90 95

Ala Ser Asp Tyr Val Gln Pro Lys Ala Pro Gln Gly Gly Gly Phe Gly
100 105 110

Cys Glu Val Phe Asn Leu Lys Trp Leu Tyr Gln Glu Tyr Thr Ala His
115 120 125

Arg Asn Ile Trp Thr Lys Thr Asn Glu Tyr Thr Asp Leu Cys Arg Tyr
130 135 140

Thr Gly Ala Gln Ile Ile Leu Tyr Arg His Pro Asp Val Asp Phe Ile
145 150 155 160



Val Ser Trp Asp Asn Gln Pro Pro Phe Leu Leu Asn Lys Tyr Thr Tyr 
                165                 170                 175     

Pro Glu Leu Gln Pro Gln Asn Leu Leu Leu Ala Arg Arg Lys Arg Ile 
            180                 185                 190         

Ile Leu Ser Gln Lys Ser Asn Pro Lys Gly Lys Leu Arg Ile Lys Leu 
        195                 200                 205             

Arg Ile Pro Pro Pro Lys Gln Met Ile Thr Lys Trp Phe Phe Gln Arg 
    210                 215                 220                 

Asp Phe Cys Asp Val Asn Leu Phe Lys Leu Cys Ala Ser Ala Ala Ser 
225                 230                 235                 240 

Phe Arg Tyr Pro Gly Ile Ser His Gly Ala Gln Ser Thr Ile Phe Ser 
                245                 250                 255     

Ala Tyr Ala Leu Asn Thr Asp Phe Tyr Gln Cys Ser Asp Trp Cys Gln 
            260                 265                 270         

Thr Asn Thr Glu Thr Gly Tyr Leu Asn Ile Lys Thr Gln Gln Met Pro 
        275                 280                 285             

Leu Trp Phe His Tyr Arg Glu Gly Gly Lys Glu Lys Trp Tyr Lys Tyr 
    290                 295                 300                 

Thr Asn Lys Glu His Arg Pro Tyr Thr Asn Thr Tyr Leu Lys Ser Ile 
305                 310                 315                 320 

Ser Tyr Asn Asp Gly Leu Phe Ser Pro Lys Ala Met Phe Ala Phe Glu 
                325                 330                 335     

Val Lys Ala Gly Gly Glu Gly Thr Thr Glu Pro Pro Gln Gly Ala Gln 
            340                 345                 350         

Leu Ile Ala Asn Leu Pro Leu Ile Ala Leu Arg Tyr Asn Pro His Glu 

Val Ser Trp Asp Asn Gln Pro Pro Phe Leu Leu Asn Lys Tyr Thr Tyr
165 170 175

Pro Glu Leu Gln Pro Gln Asn Leu Leu Leu Ala Arg Arg Lys Arg Ile
180 185 190

Ile Leu Ser Gln Lys Ser Asn Pro Lys Gly Lys Leu Arg Ile Lys Leu
195 200 205

Arg Ile Pro Pro Pro Lys Gln Met Ile Thr Lys Trp Phe Phe Gln Arg
210 215 220

Asp Phe Cys Asp Val Asn Leu Phe Lys Leu Cys Ala Ser Ala Ala Ser
225 230 235 240

Phe Arg Tyr Pro Gly Ile Ser His Gly Ala Gln Ser Thr Ile Phe Ser
245 250 255

Ala Tyr Ala Leu Asn Thr Asp Phe Tyr Gln Cys Ser Asp Trp Cys Gln
260 265 270

Thr Asn Thr Glu Thr Gly Tyr Leu Asn Ile Lys Thr Gln Gln Met Pro
275 280 285

Leu Trp Phe His Tyr Arg Glu Gly Gly Lys Glu Lys Trp Tyr Lys Tyr
290 295 300

Thr Asn Lys Glu His Arg Pro Tyr Thr Asn Thr Tyr Leu Lys Ser Ile
305 310 315 320

Ser Tyr Asn Asp Gly Leu Phe Ser Pro Lys Ala Met Phe Ala Phe Glu
325 330 335

Val Lys Ala Gly Gly Glu Gly Thr Thr Glu Pro Pro Gln Gly Ala Gln
340 345 350

Leu Ile Ala Asn Leu Pro Leu Ile Ala Leu Arg Tyr Asn Pro His Glu



        355                 360                 365             

Asp Thr Gly His Gly Asn Glu Ile Tyr Leu Thr Ser Thr Phe Lys Gly 
    370                 375                 380                 

Thr Tyr Asp Lys Pro Lys Val Thr Asp Ala Leu Tyr Phe Asn Asn Val 
385                 390                 395                 400 

Pro Leu Trp Met Gly Phe Tyr Gly Tyr Trp Asp Phe Ile Leu Gln Glu 
                405                 410                 415     

Thr Lys Asn Lys Gly Val Phe Asp Gln His Met Phe Val Val Lys Cys 
            420                 425                 430         

Pro Ala Leu Arg Pro Ile Ser Gln Val Thr Lys Gln Val Tyr Tyr Pro 
        435                 440                 445             

Leu Val Asp Met Asp Phe Cys Ser Gly Arg Leu Pro Phe Asp Glu Tyr 
    450                 455                 460                 

Leu Ser Lys Asp Ile Lys Ser His Trp Tyr Pro Thr Ala Glu Arg Gln 
465                 470                 475                 480 

Thr Val Thr Ile Asn Asn Phe Val Thr Ala Gly Pro Tyr Met Pro Lys 
                485                 490                 495     

Phe Glu Pro Thr Asp Lys Asp Ser Thr Trp Gln Leu Asn Tyr His Tyr 
            500                 505                 510         

Lys Phe Phe Phe Lys Trp Gly Gly Pro Gln Val Thr Asp Pro Thr Val 
        515                 520                 525             

Glu Asp Pro Cys Ser Arg Asn Lys Tyr Pro Val Pro Asp Thr Met Gln 
    530                 535                 540                 

Gln Thr Ile Gln Ile Lys Asn Pro Glu Lys Leu His Pro Ala Thr Leu 
545                 550                 555                 560 

355 360 365

Asp Thr Gly His Gly Asn Glu Ile Tyr Leu Thr Ser Thr Phe Lys Gly

370 375 380

Thr Tyr Asp Lys Pro Lys Val Thr Asp Ala Leu Tyr Phe Asn Asn Val

385 390 395 400

Pro Leu Trp Met Gly Phe Tyr Gly Tyr Trp Asp Phe Ile Leu Gln Glu
405 410 415

Thr Lys Asn Lys Gly Val Phe Asp Gln His Met Phe Val Val Lys Cys

420 425 430

Pro Ala Leu Arg Pro Ile Ser Gln Val Thr Lys Gln Val Tyr Tyr Pro
435 440 445

Leu Val Asp Met Asp Phe Cys Ser Gly Arg Leu Pro Phe Asp Glu Tyr
450 455 460

Leu Ser Lys Asp Ile Lys Ser His Trp Tyr Pro Thr Ala Glu Arg Gln

465 470 475 480

Thr Val Thr Ile Asn Asn Phe Val Thr Ala Gly Pro Tyr Met Pro Lys
485 490 495

Phe Glu Pro Thr Asp Lys Asp Ser Thr Trp Gln Leu Asn Tyr His Tyr
500 505 510

Lys Phe Phe Phe Lys Trp Gly Gly Pro Gln Val Thr Asp Pro Thr Val

515 520 525

Glu Asp Pro Cys Ser Arg Asn Lys Tyr Pro Val Pro Asp Thr Met Gln

530 535 540

Gln Thr Ile Gln Ile Lys Asn Pro Glu Lys Leu His Pro Ala Thr Leu
545 550 555 560



Phe His Asp Trp Asp Leu Arg Arg Gly Phe Ile Thr Gln Ala Ala Ile 
                565                 570                 575     

Lys Arg Met Ser Glu Asn Leu Gln Ile Asp Ser Ser Phe Glu Ser Asp 
            580                 585                 590         

Gly Thr Glu Ser Pro Lys Lys Lys Lys Arg Cys Thr Lys Glu Ile Pro 
        595                 600                 605             

Thr Gln Asn Gln Lys Gln Glu Glu Ile Gln Glu Cys Leu Leu Ser Leu 
    610                 615                 620                 

Cys Glu Glu Pro Thr Cys Gln Glu Glu Thr Glu Asp Leu Gln Leu Phe 
625                 630                 635                 640 

Ile Gln Gln Gln Gln Gln Gln Gln Tyr Lys Leu Arg Lys Asn Leu Phe 
                645                 650                 655     

Lys Leu Leu Thr His Leu Lys Lys Gly Gln Arg Ile Ser Gln Leu Gln 
            660                 665                 670         

Thr Gly Leu Leu Glu 
        675         

<210> 920
<211> 59
<212> PRT
<213> Gammatorquevirus sp.

<400> 920
Met Pro Phe Trp Trp Arg Arg Arg Asn Lys Arg Trp Trp Gly Arg Arg 
1               5                   10                  15      

Phe Arg Tyr Arg Arg Tyr Asn Lys Tyr Lys Thr Arg Arg Arg Arg Arg 
            20                  25                  30          

Ile Pro Arg Arg Arg Asn Arg Arg Phe Thr Lys Thr Arg Arg Arg Arg 
        35                  40                  45              

Phe His Asp Trp Asp Leu Arg Arg Gly Phe Ile Thr Gln Ala Ala Ile
565 570 575

Lys Arg Met Ser Glu Asn Leu Gln Ile Asp Ser Ser Phe Glu Ser Asp
580 585 590

Gly Thr Glu Ser Pro Lys Lys Lys Lys Arg Cys Thr Lys Glu Ile Pro
595 600 605

Thr Gln Asn Gln Lys Gln Glu Glu Ile Gln Glu Cys Leu Leu Ser Leu
610 615 620

Cys Glu Glu Pro Thr Cys Gln Glu Glu Thr Glu Asp Leu Gln Leu Phe
625 630 635 640

Ile Gln Gln Gln Gln Gln Gln Gln Tyr Lys Leu Arg Lys Asn Leu Phe
645 650 655

Lys Leu Leu Thr His Leu Lys Lys Gly Gln Arg Ile Ser Gln Leu Gln
660 665 670

Thr Gly Leu Leu Glu
675

<210> 920

<211> 59

<212> PRT

<213> Gammatorquevirus sp.

<400> 920

Met Pro Phe Trp Trp Arg Arg Arg Asn Lys Arg Trp Trp Gly Arg Arg
1 5 10 15

Phe Arg Tyr Arg Arg Tyr Asn Lys Tyr Lys Thr Arg Arg Arg Arg Arg
20 25 30

Ile Pro Arg Arg Arg Asn Arg Arg Phe Thr Lys Thr Arg Arg Arg Arg
35 40 45



Lys Arg Lys Lys Val Arg Arg Lys Leu Lys Lys 
    50                  55                  

<210> 921
<211> 201
<212> PRT
<213> Gammatorquevirus sp.

<400> 921
Ile Thr Ile Lys Gln Trp Gln Pro Asp Ser Val Lys Lys Cys Lys Ile 
1               5                   10                  15      

Lys Gly Tyr Ser Thr Leu Val Met Gly Ala Gln Gly Lys Gln Tyr Asn 
            20                  25                  30          

Cys Tyr Thr Asn Gln Ala Ser Asp Tyr Val Gln Pro Lys Ala Pro Gln 
        35                  40                  45              

Gly Gly Gly Phe Gly Cys Glu Val Phe Asn Leu Lys Trp Leu Tyr Gln 
    50                  55                  60                  

Glu Tyr Thr Ala His Arg Asn Ile Trp Thr Lys Thr Asn Glu Tyr Thr 
65                  70                  75                  80  

Asp Leu Cys Arg Tyr Thr Gly Ala Gln Ile Ile Leu Tyr Arg His Pro 
                85                  90                  95      

Asp Val Asp Phe Ile Val Ser Trp Asp Asn Gln Pro Pro Phe Leu Leu 
            100                 105                 110         

Asn Lys Tyr Thr Tyr Pro Glu Leu Gln Pro Gln Asn Leu Leu Leu Ala 
        115                 120                 125             

Arg Arg Lys Arg Ile Ile Leu Ser Gln Lys Ser Asn Pro Lys Gly Lys 
    130                 135                 140                 

Leu Arg Ile Lys Leu Arg Ile Pro Pro Pro Lys Gln Met Ile Thr Lys 
145                 150                 155                 160 

Lys Arg Lys Lys Val Arg Arg Lys Leu Lys Lys
50 55

<210> 921

<211> 201

<212> PRT

<213> Gammatorquevirus sp.

<400> 921

Ile Thr Ile Lys Gln Trp Gln Pro Asp Ser Val Lys Lys Cys Lys Ile
1 5 10 15

Lys Gly Tyr Ser Thr Leu Val Met Gly Ala Gln Gly Lys Gln Tyr Asn
20 25 30

Cys Tyr Thr Asn Gln Ala Ser Asp Tyr Val Gln Pro Lys Ala Pro Gln
35 40 45

Gly Gly Gly Phe Gly Cys Glu Val Phe Asn Leu Lys Trp Leu Tyr Gln
50 55 60

Glu Tyr Thr Ala His Arg Asn Ile Trp Thr Lys Thr Asn Glu Tyr Thr
65 70 75 80

Asp Leu Cys Arg Tyr Thr Gly Ala Gln Ile Ile Leu Tyr Arg His Pro
85 90 95

Asp Val Asp Phe Ile Val Ser Trp Asp Asn Gln Pro Pro Phe Leu Leu
100 105 110

Asn Lys Tyr Thr Tyr Pro Glu Leu Gln Pro Gln Asn Leu Leu Leu Ala
115 120 125

Arg Arg Lys Arg Ile Ile Leu Ser Gln Lys Ser Asn Pro Lys Gly Lys
130 135 140

Leu Arg Ile Lys Leu Arg Ile Pro Pro Pro Lys Gln Met Ile Thr Lys
145 150 155 160



Trp Phe Phe Gln Arg Asp Phe Cys Asp Val Asn Leu Phe Lys Leu Cys 
                165                 170                 175     

Ala Ser Ala Ala Ser Phe Arg Tyr Pro Gly Ile Ser His Gly Ala Gln 
            180                 185                 190         

Ser Thr Ile Phe Ser Ala Tyr Ala Leu 
        195                 200     

<210> 922
<211> 96
<212> PRT
<213> Gammatorquevirus sp.

<400> 922
Asn Thr Asp Phe Tyr Gln Cys Ser Asp Trp Cys Gln Thr Asn Thr Glu 
1               5                   10                  15      

Thr Gly Tyr Leu Asn Ile Lys Thr Gln Gln Met Pro Leu Trp Phe His 
            20                  25                  30          

Tyr Arg Glu Gly Gly Lys Glu Lys Trp Tyr Lys Tyr Thr Asn Lys Glu 
        35                  40                  45              

His Arg Pro Tyr Thr Asn Thr Tyr Leu Lys Ser Ile Ser Tyr Asn Asp 
    50                  55                  60                  

Gly Leu Phe Ser Pro Lys Ala Met Phe Ala Phe Glu Val Lys Ala Gly 
65                  70                  75                  80  

Gly Glu Gly Thr Thr Glu Pro Pro Gln Gly Ala Gln Leu Ile Ala Asn 
                85                  90                  95      

<210> 923
<211> 161
<212> PRT
<213> Gammatorquevirus sp.

<400> 923
Leu Pro Leu Ile Ala Leu Arg Tyr Asn Pro His Glu Asp Thr Gly His 

Trp Phe Phe Gln Arg Asp Phe Cys Asp Val Asn Leu Phe Lys Leu Cys
165 170 175

Ala Ser Ala Ala Ser Phe Arg Tyr Pro Gly Ile Ser His Gly Ala Gln
180 185 190

Ser Thr Ile Phe Ser Ala Tyr Ala Leu
195 200

<210> 922

<211> 96

<212> PRT

<213> Gammatorquevirus sp.

<400> 922

Asn Thr Asp Phe Tyr Gln Cys Ser Asp Trp Cys Gln Thr Asn Thr Glu
1 5 10 15

Thr Gly Tyr Leu Asn Ile Lys Thr Gln Gln Met Pro Leu Trp Phe His
20 25 30

Tyr Arg Glu Gly Gly Lys Glu Lys Trp Tyr Lys Tyr Thr Asn Lys Glu
35 40 45

His Arg Pro Tyr Thr Asn Thr Tyr Leu Lys Ser Ile Ser Tyr Asn Asp
50 55 60

Gly Leu Phe Ser Pro Lys Ala Met Phe Ala Phe Glu Val Lys Ala Gly
65 70 75 80

Gly Glu Gly Thr Thr Glu Pro Pro Gln Gly Ala Gln Leu Ile Ala Asn
85 90 95

<210> 923

<211> 161

<212> PRT

<213> Gammatorquevirus sp.

<400> 923

Leu Pro Leu Ile Ala Leu Arg Tyr Asn Pro His Glu Asp Thr Gly His



1               5                   10                  15      

Gly Asn Glu Ile Tyr Leu Thr Ser Thr Phe Lys Gly Thr Tyr Asp Lys 
            20                  25                  30          

Pro Lys Val Thr Asp Ala Leu Tyr Phe Asn Asn Val Pro Leu Trp Met 
        35                  40                  45              

Gly Phe Tyr Gly Tyr Trp Asp Phe Ile Leu Gln Glu Thr Lys Asn Lys 
    50                  55                  60                  

Gly Val Phe Asp Gln His Met Phe Val Val Lys Cys Pro Ala Leu Arg 
65                  70                  75                  80  

Pro Ile Ser Gln Val Thr Lys Gln Val Tyr Tyr Pro Leu Val Asp Met 
                85                  90                  95      

Asp Phe Cys Ser Gly Arg Leu Pro Phe Asp Glu Tyr Leu Ser Lys Asp 
            100                 105                 110         

Ile Lys Ser His Trp Tyr Pro Thr Ala Glu Arg Gln Thr Val Thr Ile 
        115                 120                 125             

Asn Asn Phe Val Thr Ala Gly Pro Tyr Met Pro Lys Phe Glu Pro Thr 
    130                 135                 140                 

Asp Lys Asp Ser Thr Trp Gln Leu Asn Tyr His Tyr Lys Phe Phe Phe 
145                 150                 155                 160 

Lys 
    

<210> 924
<211> 160
<212> PRT
<213> Gammatorquevirus sp.

<400> 924
Trp Gly Gly Pro Gln Val Thr Asp Pro Thr Val Glu Asp Pro Cys Ser 

1 5 10 15

Gly Asn Glu Ile Tyr Leu Thr Ser Thr Phe Lys Gly Thr Tyr Asp Lys
20 25 30

Pro Lys Val Thr Asp Ala Leu Tyr Phe Asn Asn Val Pro Leu Trp Met
35 40 45

Gly Phe Tyr Gly Tyr Trp Asp Phe Ile Leu Gln Glu Thr Lys Asn Lys
50 55 60

Gly Val Phe Asp Gln His Met Phe Val Val Lys Cys Pro Ala Leu Arg
65 70 75 80

Pro Ile Ser Gln Val Thr Lys Gln Val Tyr Tyr Pro Leu Val Asp Met
85 90 95

Asp Phe Cys Ser Gly Arg Leu Pro Phe Asp Glu Tyr Leu Ser Lys Asp
100 105 110

Ile Lys Ser His Trp Tyr Pro Thr Ala Glu Arg Gln Thr Val Thr Ile
115 120 125

Asn Asn Phe Val Thr Ala Gly Pro Tyr Met Pro Lys Phe Glu Pro Thr
130 135 140

Asp Lys Asp Ser Thr Trp Gln Leu Asn Tyr His Tyr Lys Phe Phe Phe
145 150 155 160

Lys

<210> 924

<211> 160

<212> PRT

<213> Gammatorquevirus sp.

<400> 924

Trp Gly Gly Pro Gln Val Thr Asp Pro Thr Val Glu Asp Pro Cys Ser



1               5                   10                  15      

Arg Asn Lys Tyr Pro Val Pro Asp Thr Met Gln Gln Thr Ile Gln Ile 
            20                  25                  30          

Lys Asn Pro Glu Lys Leu His Pro Ala Thr Leu Phe His Asp Trp Asp 
        35                  40                  45              

Leu Arg Arg Gly Phe Ile Thr Gln Ala Ala Ile Lys Arg Met Ser Glu 
    50                  55                  60                  

Asn Leu Gln Ile Asp Ser Ser Phe Glu Ser Asp Gly Thr Glu Ser Pro 
65                  70                  75                  80  

Lys Lys Lys Lys Arg Cys Thr Lys Glu Ile Pro Thr Gln Asn Gln Lys 
                85                  90                  95      

Gln Glu Glu Ile Gln Glu Cys Leu Leu Ser Leu Cys Glu Glu Pro Thr 
            100                 105                 110         

Cys Gln Glu Glu Thr Glu Asp Leu Gln Leu Phe Ile Gln Gln Gln Gln 
        115                 120                 125             

Gln Gln Gln Tyr Lys Leu Arg Lys Asn Leu Phe Lys Leu Leu Thr His 
    130                 135                 140                 

Leu Lys Lys Gly Gln Arg Ile Ser Gln Leu Gln Thr Gly Leu Leu Glu 
145                 150                 155                 160 

<210> 925
<211> 662
<212> PRT
<213> Gammatorquevirus sp.

<400> 925
Met Pro Phe Trp Trp Arg Arg Arg Arg Lys Phe Trp Thr Asn Asn Arg 
1               5                   10                  15      

Phe Asn Tyr Thr Lys Arg Arg Arg Tyr Arg Lys Arg Trp Pro Arg Arg 

1 5 10 15

Arg Asn Lys Tyr Pro Val Pro Asp Thr Met Gln Gln Thr Ile Gln Ile
20 25 30

Lys Asn Pro Glu Lys Leu His Pro Ala Thr Leu Phe His Asp Trp Asp
35 40 45

Leu Arg Arg Gly Phe Ile Thr Gln Ala Ala Ile Lys Arg Met Ser Glu
50 55 60

Asn Leu Gln Ile Asp Ser Ser Phe Glu Ser Asp Gly Thr Glu Ser Pro
65 70 75 80

Lys Lys Lys Lys Arg Cys Thr Lys Glu Ile Pro Thr Gln Asn Gln Lys
85 90 95

Gln Glu Glu Ile Gln Glu Cys Leu Leu Ser Leu Cys Glu Glu Pro Thr
100 105 110

Cys Gln Glu Glu Thr Glu Asp Leu Gln Leu Phe Ile Gln Gln Gln Gln
115 120 125

Gln Gln Gln Tyr Lys Leu Arg Lys Asn Leu Phe Lys Leu Leu Thr His
130 135 140

Leu Lys Lys Gly Gln Arg Ile Ser Gln Leu Gln Thr Gly Leu Leu Glu
145 150 155 160

<210> 925

<211> 662

<212> PRT

<213> Gammatorquevirus sp.

< 400> 925

Met Pro Phe Trp Trp Arg Arg Arg Arg Lys Phe Trp Thr Asn Asn Arg
1 5 10 15

Phe Asn Tyr Thr Lys Arg Arg Arg Tyr Arg Lys Arg Trp Pro Arg Arg



            20                  25                  30          

Arg Arg Arg Arg Arg Pro Tyr Arg Arg Pro Val Arg Arg Arg Arg Arg 
        35                  40                  45              

Lys Leu Arg Lys Val Lys Arg Lys Lys Lys Ser Leu Ile Val Arg Gln 
    50                  55                  60                  

Trp Gln Pro Asp Ser Ile Arg Thr Cys Lys Ile Ile Gly Gln Ser Ala 
65                  70                  75                  80  

Ile Val Val Gly Ala Glu Gly Lys Gln Met Tyr Cys Tyr Thr Val Asn 
                85                  90                  95      

Lys Leu Ile Asn Val Pro Pro Lys Thr Pro Tyr Gly Gly Gly Phe Gly 
            100                 105                 110         

Val Asp Gln Tyr Thr Leu Lys Tyr Leu Tyr Glu Glu Tyr Arg Phe Ala 
        115                 120                 125             

Gln Asn Ile Trp Thr Gln Ser Asn Val Leu Lys Asp Leu Cys Arg Tyr 
    130                 135                 140                 

Ile Asn Val Lys Leu Ile Phe Tyr Arg Asp Asn Lys Thr Asp Phe Val 
145                 150                 155                 160 

Leu Ser Tyr Asp Arg Asn Pro Pro Phe Gln Leu Thr Lys Phe Thr Tyr 
                165                 170                 175     

Pro Gly Ala His Pro Gln Gln Ile Met Leu Gln Lys His His Lys Phe 
            180                 185                 190         

Ile Leu Ser Gln Met Thr Lys Pro Asn Gly Arg Leu Thr Lys Lys Leu 
        195                 200                 205             

Lys Ile Lys Pro Pro Lys Gln Met Leu Ser Lys Trp Phe Phe Ser Lys 
    210                 215                 220                 

20 25 30

Arg Arg Arg Arg Arg Pro Tyr Arg Arg Pro Val Arg Arg Arg Arg Arg
35 40 45

Lys Leu Arg Lys Val Lys Arg Lys Lys Lys Ser Leu Ile Val Arg Gln
50 55 60

Trp Gln Pro Asp Ser Ile Arg Thr Cys Lys Ile Ile Gly Gln Ser Ala
65 70 75 80

Ile Val Val Gly Ala Glu Gly Lys Gln Met Tyr Cys Tyr Thr Val Asn
85 90 95

Lys Leu Ile Asn Val Pro Pro Lys Thr Pro Tyr Gly Gly Gly Phe Gly
100 105 110

Val Asp Gln Tyr Thr Leu Lys Tyr Leu Tyr Glu Glu Tyr Arg Phe Ala
115 120 125

Gln Asn Ile Trp Thr Gln Ser Asn Val Leu Lys Asp Leu Cys Arg Tyr
130 135 140

Ile Asn Val Lys Leu Ile Phe Tyr Arg Asp Asn Lys Thr Asp Phe Val
145 150 155 160

Leu Ser Tyr Asp Arg Asn Pro Pro Phe Gln Leu Thr Lys Phe Thr Tyr
165 170 175

Pro Gly Ala His Pro Gln Gln Ile Met Leu Gln Lys His His Lys Phe
180 185 190

Ile Leu Ser Gln Met Thr Lys Pro Asn Gly Arg Leu Thr Lys Lys Leu
195 200 205

Lys Ile Lys Pro Pro Lys Gln Met Leu Ser Lys Trp Phe Phe Ser Lys
210 215 220



Gln Phe Cys Lys Tyr Pro Leu Leu Ser Leu Lys Ala Ser Ala Leu Asp 
225                 230                 235                 240 

Leu Arg His Ser Tyr Leu Gly Cys Cys Asn Glu Asn Pro Gln Val Phe 
                245                 250                 255     

Phe Tyr Tyr Leu Asn His Gly Tyr Tyr Thr Ile Thr Asn Trp Gly Ala 
            260                 265                 270         

Gln Ser Ser Thr Ala Tyr Arg Pro Asn Ser Lys Val Thr Asp Thr Thr 
        275                 280                 285             

Tyr Tyr Arg Tyr Lys Asn Asp Arg Lys Asn Ile Asn Ile Lys Ser His 
    290                 295                 300                 

Glu Tyr Glu Lys Ser Ile Ser Tyr Glu Asn Gly Tyr Phe Gln Ser Ser 
305                 310                 315                 320 

Phe Leu Gln Thr Gln Cys Ile Tyr Thr Ser Glu Arg Gly Glu Ala Cys 
                325                 330                 335     

Ile Ala Glu Lys Pro Leu Gly Ile Ala Ile Tyr Asn Pro Val Lys Asp 
            340                 345                 350         

Asn Gly Asp Gly Asn Met Ile Tyr Leu Val Ser Thr Leu Ala Asn Thr 
        355                 360                 365             

Trp Asp Gln Pro Pro Lys Asp Ser Ala Ile Leu Ile Gln Gly Val Pro 
    370                 375                 380                 

Ile Trp Leu Gly Leu Phe Gly Tyr Leu Asp Tyr Cys Arg Gln Ile Lys 
385                 390                 395                 400 

Ala Asp Lys Thr Trp Leu Asp Ser His Val Leu Val Ile Gln Ser Pro 
                405                 410                 415     

Ala Ile Phe Thr Tyr Pro Asn Pro Gly Ala Gly Lys Trp Tyr Cys Pro 

Gln Phe Cys Lys Tyr Pro Leu Leu Ser Leu Lys Ala Ser Ala Leu Asp
225 230 235 240

Leu Arg His Ser Tyr Leu Gly Cys Cys Asn Glu Asn Pro Gln Val Phe
245 250 255

Phe Tyr Tyr Leu Asn His Gly Tyr Tyr Thr Ile Thr Asn Trp Gly Ala
260 265 270

Gln Ser Ser Thr Ala Tyr Arg Pro Asn Ser Lys Val Thr Asp Thr Thr
275 280 285

Tyr Tyr Arg Tyr Lys Asn Asp Arg Lys Asn Ile Asn Ile Lys Ser His
290 295 300

Glu Tyr Glu Lys Ser Ile Ser Tyr Glu Asn Gly Tyr Phe Gln Ser Ser
305 310 315 320

Phe Leu Gln Thr Gln Cys Ile Tyr Thr Ser Glu Arg Gly Glu Ala Cys
325 330 335

Ile Ala Glu Lys Pro Leu Gly Ile Ala Ile Tyr Asn Pro Val Lys Asp
340 345 350

Asn Gly Asp Gly Asn Met Ile Tyr Leu Val Ser Thr Leu Ala Asn Thr
355 360 365

Trp Asp Gln Pro Pro Lys Asp Ser Ala Ile Leu Ile Gln Gly Val Pro
370 375 380

Ile Trp Leu Gly Leu Phe Gly Tyr Leu Asp Tyr Cys Arg Gln Ile Lys
385 390 395 400

Ala Asp Lys Thr Trp Leu Asp Ser His Val Leu Val Ile Gln Ser Pro
405 410 415

Ala Ile Phe Thr Tyr Pro Asn Pro Gly Ala Gly Lys Trp Tyr Cys Pro



            420                 425                 430         

Leu Ser Gln Ser Phe Ile Asn Gly Asn Gly Pro Phe Asn Gln Pro Pro 
        435                 440                 445             

Thr Leu Leu Gln Lys Ala Lys Trp Phe Pro Gln Ile Gln Tyr Gln Gln 
    450                 455                 460                 

Glu Ile Ile Asn Ser Phe Val Glu Ser Gly Pro Phe Val Pro Lys Tyr 
465                 470                 475                 480 

Ala Asn Gln Thr Glu Ser Asn Trp Glu Leu Lys Tyr Lys Tyr Val Phe 
                485                 490                 495     

Thr Phe Lys Trp Gly Gly Pro Gln Phe His Glu Pro Glu Ile Ala Asp 
            500                 505                 510         

Pro Ser Lys Gln Glu Gln Tyr Asp Val Pro Asp Thr Phe Tyr Gln Thr 
        515                 520                 525             

Ile Gln Ile Glu Asp Pro Glu Gly Gln Asp Pro Arg Ser Leu Ile His 
    530                 535                 540                 

Asp Trp Asp Tyr Arg Arg Gly Phe Ile Lys Glu Arg Ser Leu Lys Arg 
545                 550                 555                 560 

Met Ser Thr Tyr Phe Ser Thr His Thr Asp Gln Gln Ala Thr Ser Glu 
                565                 570                 575     

Glu Asp Ile Pro Lys Lys Lys Lys Arg Ile Gly Pro Gln Leu Thr Val 
            580                 585                 590         

Pro Gln Gln Lys Glu Glu Glu Thr Leu Ser Cys Leu Leu Ser Leu Cys 
        595                 600                 605             

Lys Lys Asp Thr Phe Gln Glu Thr Glu Thr Gln Glu Asp Leu Gln Gln 
    610                 615                 620                 

420 425 430

Leu Ser Gln Ser Phe Ile Asn Gly Asn Gly Pro Phe Asn Gln Pro Pro
435 440 445

Thr Leu Leu Gln Lys Ala Lys Trp Phe Pro Gln Ile Gln Tyr Gln Gln
450 455 460

Glu Ile Ile Asn Ser Phe Val Glu Ser Gly Pro Phe Val Pro Lys Tyr
465 470 475 480

Ala Asn Gln Thr Glu Ser Asn Trp Glu Leu Lys Tyr Lys Tyr Val Phe
485 490 495

Thr Phe Lys Trp Gly Gly Pro Gln Phe His Glu Pro Glu Ile Ala Asp
500 505 510

Pro Ser Lys Gln Glu Gln Tyr Asp Val Pro Asp Thr Phe Tyr Gln Thr
515 520 525

Ile Gln Ile Glu Asp Pro Glu Gly Gln Asp Pro Arg Ser Leu Ile His
530 535 540

Asp Trp Asp Tyr Arg Arg Gly Phe Ile Lys Glu Arg Ser Leu Lys Arg
545 550 555 560

Met Ser Thr Tyr Phe Ser Thr His Thr Asp Gln Gln Ala Thr Ser Glu
565 570 575

Glu Asp Ile Pro Lys Lys Lys Lys Arg Ile Gly Pro Gln Leu Thr Val
580 585 590

Pro Gln Gln Lys Glu Glu Glu Thr Leu Ser Cys Leu Leu Ser Leu Cys
595 600 605

Lys Lys Asp Thr Phe Gln Glu Thr Glu Thr Gln Glu Asp Leu Gln Gln
610 615 620



Leu Ile Lys Gln Gln Gln Glu Gln Gln Leu Leu Leu Lys Arg Asn Ile 
625                 630                 635                 640 

Leu Gln Leu Ile His Lys Leu Lys Glu Asn Gln Gln Met Leu Gln Leu 
                645                 650                 655     

His Thr Gly Met Leu Pro 
            660         

<210> 926
<211> 58
<212> PRT
<213> Gammatorquevirus sp.

<400> 926
Met Pro Phe Trp Trp Arg Arg Arg Arg Lys Phe Trp Thr Asn Asn Arg 
1               5                   10                  15      

Phe Asn Tyr Thr Lys Arg Arg Arg Tyr Arg Lys Arg Trp Pro Arg Arg 
            20                  25                  30          

Arg Arg Arg Arg Arg Pro Tyr Arg Arg Pro Val Arg Arg Arg Arg Arg 
        35                  40                  45              

Lys Leu Arg Lys Val Lys Arg Lys Lys Lys 
    50                  55              

<210> 927
<211> 202
<212> PRT
<213> Gammatorquevirus sp.

<400> 927
Ser Leu Ile Val Arg Gln Trp Gln Pro Asp Ser Ile Arg Thr Cys Lys 
1               5                   10                  15      

Ile Ile Gly Gln Ser Ala Ile Val Val Gly Ala Glu Gly Lys Gln Met 
            20                  25                  30          

Tyr Cys Tyr Thr Val Asn Lys Leu Ile Asn Val Pro Pro Lys Thr Pro 

Leu Ile Lys Gln Gln Gln Glu Gln Gln Leu Leu Leu Lys Arg Asn Ile
625 630 635 640

Leu Gln Leu Ile His Lys Leu Lys Glu Asn Gln Gln Met Leu Gln Leu
645 650 655

His Thr Gly Met Leu Pro
660

<210> 926

<211> 58

<212> PRT

<213> Gammatorquevirus sp.

<400> 926

Met Pro Phe Trp Trp Arg Arg Arg Arg Lys Phe Trp Thr Asn Asn Arg
1 5 10 15

Phe Asn Tyr Thr Lys Arg Arg Arg Tyr Arg Lys Arg Trp Pro Arg Arg
20 25 30

Arg Arg Arg Arg Arg Pro Tyr Arg Arg Pro Val Arg Arg Arg Arg Arg
35 40 45

Lys Leu Arg Lys Val Lys Arg Lys Lys Lys
50 55

<210> 927

<211> 202

<212> PRT

<213> Gammatorquevirus sp.

<400> 927

Ser Leu Ile Val Arg Gln Trp Gln Pro Asp Ser Ile Arg Thr Cys Lys
1 5 10 15

Ile Ile Gly Gln Ser Ala Ile Val Val Gly Ala Glu Gly Lys Gln Met
20 25 30

Tyr Cys Tyr Thr Val Asn Lys Leu Ile Asn Val Pro Pro Lys Thr Pro



        35                  40                  45              

Tyr Gly Gly Gly Phe Gly Val Asp Gln Tyr Thr Leu Lys Tyr Leu Tyr 
    50                  55                  60                  

Glu Glu Tyr Arg Phe Ala Gln Asn Ile Trp Thr Gln Ser Asn Val Leu 
65                  70                  75                  80  

Lys Asp Leu Cys Arg Tyr Ile Asn Val Lys Leu Ile Phe Tyr Arg Asp 
                85                  90                  95      

Asn Lys Thr Asp Phe Val Leu Ser Tyr Asp Arg Asn Pro Pro Phe Gln 
            100                 105                 110         

Leu Thr Lys Phe Thr Tyr Pro Gly Ala His Pro Gln Gln Ile Met Leu 
        115                 120                 125             

Gln Lys His His Lys Phe Ile Leu Ser Gln Met Thr Lys Pro Asn Gly 
    130                 135                 140                 

Arg Leu Thr Lys Lys Leu Lys Ile Lys Pro Pro Lys Gln Met Leu Ser 
145                 150                 155                 160 

Lys Trp Phe Phe Ser Lys Gln Phe Cys Lys Tyr Pro Leu Leu Ser Leu 
                165                 170                 175     

Lys Ala Ser Ala Leu Asp Leu Arg His Ser Tyr Leu Gly Cys Cys Asn 
            180                 185                 190         

Glu Asn Pro Gln Val Phe Phe Tyr Tyr Leu 
        195                 200         

<210> 928
<211> 79
<212> PRT
<213> Gammatorquevirus sp.

<400> 928
Asn His Gly Tyr Tyr Thr Ile Thr Asn Trp Gly Ala Gln Ser Ser Thr 

35 40 45

Tyr Gly Gly Gly Phe Gly Val Asp Gln Tyr Thr Leu Lys Tyr Leu Tyr
50 55 60

Glu Glu Tyr Arg Phe Ala Gln Asn Ile Trp Thr Gln Ser Asn Val Leu
65 70 75 80

Lys Asp Leu Cys Arg Tyr Ile Asn Val Lys Leu Ile Phe Tyr Arg Asp
85 90 95

Asn Lys Thr Asp Phe Val Leu Ser Tyr Asp Arg Asn Pro Pro Phe Gln
100 105 110

Leu Thr Lys Phe Thr Tyr Pro Gly Ala His Pro Gln Gln Ile Met Leu
115 120 125

Gln Lys His His Lys Phe Ile Leu Ser Gln Met Thr Lys Pro Asn Gly
130 135 140

Arg Leu Thr Lys Lys Leu Lys Ile Lys Pro Pro Lys Gln Met Leu Ser
145 150 155 160

Lys Trp Phe Phe Ser Lys Gln Phe Cys Lys Tyr Pro Leu Leu Ser Leu
165 170 175

Lys Ala Ser Ala Leu Asp Leu Arg His Ser Tyr Leu Gly Cys Cys Asn
180 185 190

Glu Asn Pro Gln Val Phe Phe Tyr Tyr Leu
195 200

<210> 928

<211> 79

<212> PRT

<213> Gammatorquevirus sp.

<400> 928

Asn His Gly Tyr Tyr Thr Ile Thr Asn Trp Gly Ala Gln Ser Ser Thr



1               5                   10                  15      

Ala Tyr Arg Pro Asn Ser Lys Val Thr Asp Thr Thr Tyr Tyr Arg Tyr 
            20                  25                  30          

Lys Asn Asp Arg Lys Asn Ile Asn Ile Lys Ser His Glu Tyr Glu Lys 
        35                  40                  45              

Ser Ile Ser Tyr Glu Asn Gly Tyr Phe Gln Ser Ser Phe Leu Gln Thr 
    50                  55                  60                  

Gln Cys Ile Tyr Thr Ser Glu Arg Gly Glu Ala Cys Ile Ala Glu 
65                  70                  75                  

<210> 929
<211> 160
<212> PRT
<213> Gammatorquevirus sp.

<400> 929
Lys Pro Leu Gly Ile Ala Ile Tyr Asn Pro Val Lys Asp Asn Gly Asp 
1               5                   10                  15      

Gly Asn Met Ile Tyr Leu Val Ser Thr Leu Ala Asn Thr Trp Asp Gln 
            20                  25                  30          

Pro Pro Lys Asp Ser Ala Ile Leu Ile Gln Gly Val Pro Ile Trp Leu 
        35                  40                  45              

Gly Leu Phe Gly Tyr Leu Asp Tyr Cys Arg Gln Ile Lys Ala Asp Lys 
    50                  55                  60                  

Thr Trp Leu Asp Ser His Val Leu Val Ile Gln Ser Pro Ala Ile Phe 
65                  70                  75                  80  

Thr Tyr Pro Asn Pro Gly Ala Gly Lys Trp Tyr Cys Pro Leu Ser Gln 
                85                  90                  95      

Ser Phe Ile Asn Gly Asn Gly Pro Phe Asn Gln Pro Pro Thr Leu Leu 

1 5 10 15

Ala Tyr Arg Pro Asn Ser Lys Val Thr Asp Thr Thr Tyr Tyr Arg Tyr
20 25 30

Lys Asn Asp Arg Lys Asn Ile Asn Ile Lys Ser His Glu Tyr Glu Lys
35 40 45

Ser Ile Ser Tyr Glu Asn Gly Tyr Phe Gln Ser Ser Phe Leu Gln Thr
50 55 60

Gln Cys Ile Tyr Thr Ser Glu Arg Gly Glu Ala Cys Ile Ala Glu
65 70 75

<210> 929

<211> 160

<212> PRT

<213> Gammatorquevirus sp.

<400> 929

Lys Pro Leu Gly Ile Ala Ile Tyr Asn Pro Val Lys Asp Asn Gly Asp
1 5 10 15

Gly Asn Met Ile Tyr Leu Val Ser Thr Leu Ala Asn Thr Trp Asp Gln
20 25 30

Pro Pro Lys Asp Ser Ala Ile Leu Ile Gln Gly Val Pro Ile Trp Leu
35 40 45

Gly Leu Phe Gly Tyr Leu Asp Tyr Cys Arg Gln Ile Lys Ala Asp Lys
50 55 60

Thr Trp Leu Asp Ser His Val Leu Val Ile Gln Ser Pro Ala Ile Phe
65 70 75 80

Thr Tyr Pro Asn Pro Gly Ala Gly Lys Trp Tyr Cys Pro Leu Ser Gln
85 90 95

Ser Phe Ile Asn Gly Asn Gly Pro Phe Asn Gln Pro Pro Thr Leu Leu



            100                 105                 110         

Gln Lys Ala Lys Trp Phe Pro Gln Ile Gln Tyr Gln Gln Glu Ile Ile 
        115                 120                 125             

Asn Ser Phe Val Glu Ser Gly Pro Phe Val Pro Lys Tyr Ala Asn Gln 
    130                 135                 140                 

Thr Glu Ser Asn Trp Glu Leu Lys Tyr Lys Tyr Val Phe Thr Phe Lys 
145                 150                 155                 160 

<210> 930
<211> 163
<212> PRT
<213> Gammatorquevirus sp.

<400> 930
Trp Gly Gly Pro Gln Phe His Glu Pro Glu Ile Ala Asp Pro Ser Lys 
1               5                   10                  15      

Gln Glu Gln Tyr Asp Val Pro Asp Thr Phe Tyr Gln Thr Ile Gln Ile 
            20                  25                  30          

Glu Asp Pro Glu Gly Gln Asp Pro Arg Ser Leu Ile His Asp Trp Asp 
        35                  40                  45              

Tyr Arg Arg Gly Phe Ile Lys Glu Arg Ser Leu Lys Arg Met Ser Thr 
    50                  55                  60                  

Tyr Phe Ser Thr His Thr Asp Gln Gln Ala Thr Ser Glu Glu Asp Ile 
65                  70                  75                  80  

Pro Lys Lys Lys Lys Arg Ile Gly Pro Gln Leu Thr Val Pro Gln Gln 
                85                  90                  95      

Lys Glu Glu Glu Thr Leu Ser Cys Leu Leu Ser Leu Cys Lys Lys Asp 
            100                 105                 110         

Thr Phe Gln Glu Thr Glu Thr Gln Glu Asp Leu Gln Gln Leu Ile Lys 

100 105 110

Gln Lys Ala Lys Trp Phe Pro Gln Ile Gln Tyr Gln Gln Glu Ile Ile
115 120 125

Asn Ser Phe Val Glu Ser Gly Pro Phe Val Pro Lys Tyr Ala Asn Gln
130 135 140

Thr Glu Ser Asn Trp Glu Leu Lys Tyr Lys Tyr Val Phe Thr Phe Lys
145 150 155 160

<210> 930

<211> 163

<212> PRT

<213> Gammatorquevirus sp.

<400> 930

Trp Gly Gly Pro Gln Phe His Glu Pro Glu Ile Ala Asp Pro Ser Lys
1 5 10 15

Gln Glu Gln Tyr Asp Val Pro Asp Thr Phe Tyr Gln Thr Ile Gln Ile
20 25 30

Glu Asp Pro Glu Gly Gln Asp Pro Arg Ser Leu Ile His Asp Trp Asp
35 40 45

Tyr Arg Arg Gly Phe Ile Lys Glu Arg Ser Leu Lys Arg Met Ser Thr
50 55 60

Tyr Phe Ser Thr His Thr Asp Gln Gln Ala Thr Ser Glu Glu Asp Ile
65 70 75 80

Pro Lys Lys Lys Lys Arg Ile Gly Pro Gln Leu Thr Val Pro Gln Gln
85 90 95

Lys Glu Glu Glu Thr Leu Ser Cys Leu Leu Ser Leu Cys Lys Lys Asp
100 105 110

Thr Phe Gln Glu Thr Glu Thr Gln Glu Asp Leu Gln Gln Leu Ile Lys



        115                 120                 125             

Gln Gln Gln Glu Gln Gln Leu Leu Leu Lys Arg Asn Ile Leu Gln Leu 
    130                 135                 140                 

Ile His Lys Leu Lys Glu Asn Gln Gln Met Leu Gln Leu His Thr Gly 
145                 150                 155                 160 

Met Leu Pro 
            

<210> 931
<211> 728
<212> PRT
<213> Alphatorquevirus sp.

<400> 931
Thr Ala Trp Trp Trp Gly Arg Trp Arg Arg Arg Trp Arg Arg Arg Arg 
1               5                   10                  15      

Pro Tyr Thr Thr Arg Leu Arg Arg Arg Arg Ala Arg Arg Ala Phe Pro 
            20                  25                  30          

Arg Arg Arg Arg Arg Arg Phe Val Ser Arg Arg Trp Arg Arg Pro Tyr 
        35                  40                  45              

Arg Arg Arg Arg Arg Arg Gly Arg Arg Arg Arg Arg Arg Arg Arg Arg 
    50                  55                  60                  

His Lys Pro Thr Leu Ile Leu Arg Gln Trp Gln Pro Asp Cys Ile Arg 
65                  70                  75                  80  

His Cys Lys Ile Thr Gly Trp Met Pro Leu Ile Ile Cys Gly Lys Gly 
                85                  90                  95      

Ser Thr Gln Phe Asn Tyr Ile Thr His Ala Asp Asp Ile Thr Pro Arg 
            100                 105                 110         

Gly Ala Ser Tyr Gly Gly Asn Phe Thr Asn Met Thr Phe Ser Leu Glu 

115 120 125

Gln Gln Gln Glu Gln Gln Leu Leu Leu Lys Arg Asn Ile Leu Gln Leu
130 135 140

Ile His Lys Leu Lys Glu Asn Gln Gln Met Leu Gln Leu His Thr Gly
145 150 155 160

Met Leu Pro

<210> 931

<211> 728

<212> PRT

<213> Alphatorquevirus sp.

<400> 931

Thr Ala Trp Trp Trp Gly Arg Trp Arg Arg Arg Trp Arg Arg Arg Arg
1 5 10 15

Pro Tyr Thr Thr Arg Leu Arg Arg Arg Arg Ala Arg Arg Ala Phe Pro
20 25 30

Arg Arg Arg Arg Arg Arg Phe Val Ser Arg Arg Trp Arg Arg Pro Tyr
35 40 45

Arg Arg Arg Arg Arg Arg Gly Arg Arg Arg Arg Arg Arg Arg Arg Arg
50 55 60

His Lys Pro Thr Leu Ile Leu Arg Gln Trp Gln Pro Asp Cys Ile Arg
65 70 75 80

His Cys Lys Ile Thr Gly Trp Met Pro Leu Ile Ile Cys Gly Lys Gly
85 90 95

Ser Thr Gln Phe Asn Tyr Ile Thr His Ala Asp Asp Ile Thr Pro Arg
100 105 110

Gly Ala Ser Tyr Gly Gly Asn Phe Thr Asn Met Thr Phe Ser Leu Glu



        115                 120                 125             

Ala Ile Tyr Glu Gln Phe Leu Tyr His Arg Asn Arg Trp Ser Ala Ser 
    130                 135                 140                 

Asn His Asp Leu Glu Leu Cys Arg Tyr Lys Gly Thr Thr Leu Lys Leu 
145                 150                 155                 160 

Tyr Arg His Pro Glu Val Asp Tyr Ile Val Thr Tyr Ser Arg Thr Gly 
                165                 170                 175     

Pro Phe Glu Ile Ser His Met Thr Tyr Leu Ser Thr His Pro Met Leu 
            180                 185                 190         

Met Leu Leu Asn Lys His His Ile Val Val Pro Ser Leu Lys Thr Lys 
        195                 200                 205             

Pro Arg Gly Arg Lys Ala Ile Lys Val Arg Ile Arg Pro Pro Lys Leu 
    210                 215                 220                 

Met Asn Asn Lys Trp Tyr Phe Thr Arg Asp Phe Cys Asn Ile Gly Leu 
225                 230                 235                 240 

Phe Gln Leu Trp Ala Thr Gly Leu Glu Leu Arg Asn Pro Trp Leu Arg 
                245                 250                 255     

Met Ser Thr Leu Ser Pro Cys Ile Gly Phe Asn Val Leu Lys Asn Ser 
            260                 265                 270         

Ile Tyr Thr Asn Leu Ser Asn Leu Pro Gln Tyr Lys Asn Glu Arg Leu 
        275                 280                 285             

Asn Ile Ile Asn Asn Ile Leu His Pro Gln Glu Ile Thr Gly Thr Asn 
    290                 295                 300                 

Asn Lys Lys Trp Gln Tyr Thr Tyr Thr Lys Leu Met Ala Pro Ile Tyr 
305                 310                 315                 320 

115 120 125

Ala Ile Tyr Glu Gln Phe Leu Tyr His Arg Asn Arg Trp Ser Ala Ser
130 135 140

Asn His Asp Leu Glu Leu Cys Arg Tyr Lys Gly Thr Thr Leu Lys Leu
145 150 155 160

Tyr Arg His Pro Glu Val Asp Tyr Ile Val Thr Tyr Ser Arg Thr Gly
165 170 175

Pro Phe Glu Ile Ser His Met Thr Tyr Leu Ser Thr His Pro Met Leu
180 185 190

Met Leu Leu Asn Lys His His Ile Val Val Pro Ser Leu Lys Thr Lys
195 200 205

Pro Arg Gly Arg Lys Ala Ile Lys Val Arg Ile Arg Pro Pro Lys Leu
210 215 220

Met Asn Asn Lys Trp Tyr Phe Thr Arg Asp Phe Cys Asn Ile Gly Leu
225 230 235 240

Phe Gln Leu Trp Ala Thr Gly Leu Glu Leu Arg Asn Pro Trp Leu Arg
245 250 255

Met Ser Thr Leu Ser Pro Cys Ile Gly Phe Asn Val Leu Lys Asn Ser
260 265 270

Ile Tyr Thr Asn Leu Ser Asn Leu Pro Gln Tyr Lys Asn Glu Arg Leu
275 280 285

Asn Ile Ile Asn Asn Ile Leu His Pro Gln Glu Ile Thr Gly Thr Asn
290 295 300

Asn Lys Lys Trp Gln Tyr Thr Tyr Thr Lys Leu Met Ala Pro Ile Tyr
305 310 315 320



Tyr Ser Ala Asn Arg Ala Ser Thr Tyr Asp Trp Glu Asn Tyr Ser Lys 
                325                 330                 335     

Glu Thr Asn Tyr Asn Asn Thr Tyr Val Lys Phe Thr Gln Lys Arg Gln 
            340                 345                 350         

Glu Lys Leu Thr Lys Ile Arg Lys Glu Trp Gln Met Leu Tyr Pro Gln 
        355                 360                 365             

Gln Pro Thr Ala Leu Pro Asp Ser Tyr Asp Leu Leu Gln Glu Tyr Gly 
    370                 375                 380                 

Leu Tyr Ser Pro Tyr Tyr Leu Asn Pro Thr Arg Ile Asn Leu Asp Trp 
385                 390                 395                 400 

Met Thr Pro Tyr Thr His Val Arg Tyr Asn Pro Leu Val Asp Lys Gly 
                405                 410                 415     

Phe Gly Asn Arg Ile Tyr Ile Gln Trp Cys Ser Glu Ala Asp Val Ser 
            420                 425                 430         

Tyr Asn Arg Thr Lys Ser Lys Cys Leu Leu Gln Asp Met Pro Leu Phe 
        435                 440                 445             

Phe Met Cys Tyr Gly Tyr Ile Asp Trp Ala Ile Lys Asn Thr Gly Val 
    450                 455                 460                 

Ser Ser Leu Val Lys Asp Ala Arg Ile Cys Ile Arg Cys Pro Tyr Thr 
465                 470                 475                 480 

Glu Pro Gln Leu Val Gly Ser Thr Glu Asp Ile Gly Phe Val Pro Ile 
                485                 490                 495     

Ser Glu Thr Phe Met Arg Gly Asp Met Pro Val Leu Ala Pro Tyr Ile 
            500                 505                 510         

Pro Leu Ser Trp Phe Cys Lys Trp Tyr Pro Asn Ile Ala His Gln Lys 

Tyr Ser Ala Asn Arg Ala Ser Thr Tyr Asp Trp Glu Asn Tyr Ser Lys
325 330 335

Glu Thr Asn Tyr Asn Asn Thr Tyr Val Lys Phe Thr Gln Lys Arg Gln
340 345 350

Glu Lys Leu Thr Lys Ile Arg Lys Glu Trp Gln Met Leu Tyr Pro Gln
355 360 365

Gln Pro Thr Ala Leu Pro Asp Ser Tyr Asp Leu Leu Gln Glu Tyr Gly
370 375 380

Leu Tyr Ser Pro Tyr Tyr Leu Asn Pro Thr Arg Ile Asn Leu Asp Trp
385 390 395 400

Met Thr Pro Tyr Thr His Val Arg Tyr Asn Pro Leu Val Asp Lys Gly
405 410 415

Phe Gly Asn Arg Ile Tyr Ile Gln Trp Cys Ser Glu Ala Asp Val Ser

420 425 430

Tyr Asn Arg Thr Lys Ser Lys Cys Leu Leu Gln Asp Met Pro Leu Phe
435 440 445

Phe Met Cys Tyr Gly Tyr Ile Asp Trp Ala Ile Lys Asn Thr Gly Val
450 455 460

Ser Ser Leu Val Lys Asp Ala Arg Ile Cys Ile Arg Cys Pro Tyr Thr
465 470 475 480

Glu Pro Gln Leu Val Gly Ser Thr Glu Asp Ile Gly Phe Val Pro Ile
485 490 495

Ser Glu Thr Phe Met Arg Gly Asp Met Pro Val Leu Ala Pro Tyr Ile
500 505 510

Pro Leu Ser Trp Phe Cys Lys Trp Tyr Pro Asn Ile Ala His Gln Lys



        515                 520                 525             

Glu Val Leu Glu Ser Ile Ile Ser Cys Ser Pro Phe Met Pro Arg Asp 
    530                 535                 540                 

Gln Asp Met Asn Gly Trp Asp Ile Thr Ile Gly Tyr Lys Met Asp Phe 
545                 550                 555                 560 

Leu Trp Gly Gly Ser Pro Leu Pro Ser Gln Pro Ile Asp Asp Pro Cys 
                565                 570                 575     

Gln Gln Gly Thr His Pro Ile Pro Asp Pro Asp Lys His Pro Arg Leu 
            580                 585                 590         

Leu Gln Val Ser Asn Pro Lys Leu Leu Gly Pro Arg Thr Val Phe His 
        595                 600                 605             

Lys Trp Asp Ile Arg Arg Gly Gln Phe Ser Lys Arg Ser Ile Lys Arg 
    610                 615                 620                 

Val Ser Glu Tyr Ser Ser Asp Asp Glu Ser Leu Ala Pro Gly Leu Pro 
625                 630                 635                 640 

Ser Lys Arg Asn Lys Leu Asp Ser Ala Phe Arg Gly Glu Asn Arg Glu 
                645                 650                 655     

Gln Lys Glu Cys Tyr Ser Leu Leu Lys Ala Leu Glu Glu Glu Glu Thr 
            660                 665                 670         

Pro Glu Glu Glu Glu Pro Ala Pro Gln Glu Lys Ala Gln Lys Glu Glu 
        675                 680                 685             

Leu Leu His Gln Leu Gln Leu Gln Arg Arg His Gln Arg Val Leu Arg 
    690                 695                 700                 

Arg Gly Leu Lys Leu Val Phe Thr Asp Ile Leu Arg Leu Arg Gln Gly 
705                 710                 715                 720 

515 520 525

Glu Val Leu Glu Ser Ile Ile Ser Cys Ser Pro Phe Met Pro Arg Asp
530 535 540

Gln Asp Met Asn Gly Trp Asp Ile Thr Ile Gly Tyr Lys Met Asp Phe
545 550 555 560

Leu Trp Gly Gly Ser Pro Leu Pro Ser Gln Pro Ile Asp Asp Pro Cys
565 570 575

Gln Gln Gly Thr His Pro Ile Pro Asp Pro Asp Lys His Pro Arg Leu
580 585 590

Leu Gln Val Ser Asn Pro Lys Leu Leu Gly Pro Arg Thr Val Phe His
595 600 605

Lys Trp Asp Ile Arg Arg Gly Gln Phe Ser Lys Arg Ser Ile Lys Arg
610 615 620

Val Ser Glu Tyr Ser Ser Asp Asp Glu Ser Leu Ala Pro Gly Leu Pro
625 630 635 640

Ser Lys Arg Asn Lys Leu Asp Ser Ala Phe Arg Gly Glu Asn Arg Glu
645 650 655

Gln Lys Glu Cys Tyr Ser Leu Leu Lys Ala Leu Glu Glu Glu Glu Thr
660 665 670

Pro Glu Glu Glu Glu Pro Ala Pro Gln Glu Lys Ala Gln Lys Glu Glu
675 680 685

Leu Leu His Gln Leu Gln Leu Gln Arg Arg His Gln Arg Val Leu Arg
690 695 700

Arg Gly Leu Lys Leu Val Phe Thr Asp Ile Leu Arg Leu Arg Gln Gly
705 710 715 720



Val His Trp Asn Pro Glu Leu Thr 
                725             

<210> 932
<211> 66
<212> PRT
<213> Alphatorquevirus sp.

<400> 932
Thr Ala Trp Trp Trp Gly Arg Trp Arg Arg Arg Trp Arg Arg Arg Arg 
1               5                   10                  15      

Pro Tyr Thr Thr Arg Leu Arg Arg Arg Arg Ala Arg Arg Ala Phe Pro 
            20                  25                  30          

Arg Arg Arg Arg Arg Arg Phe Val Ser Arg Arg Trp Arg Arg Pro Tyr 
        35                  40                  45              

Arg Arg Arg Arg Arg Arg Gly Arg Arg Arg Arg Arg Arg Arg Arg Arg 
    50                  55                  60                  

His Lys 
65      

<210> 933
<211> 211
<212> PRT
<213> Alphatorquevirus sp.

<400> 933
Pro Thr Leu Ile Leu Arg Gln Trp Gln Pro Asp Cys Ile Arg His Cys 
1               5                   10                  15      

Lys Ile Thr Gly Trp Met Pro Leu Ile Ile Cys Gly Lys Gly Ser Thr 
            20                  25                  30          

Gln Phe Asn Tyr Ile Thr His Ala Asp Asp Ile Thr Pro Arg Gly Ala 
        35                  40                  45              

Ser Tyr Gly Gly Asn Phe Thr Asn Met Thr Phe Ser Leu Glu Ala Ile 

Val His Trp Asn Pro Glu Leu Thr
725

<210> 932

<211> 66

<212> PRT

<213> Alphatorquevirus sp.

<400> 932

Thr Ala Trp Trp Trp Gly Arg Trp Arg Arg Arg Trp Arg Arg Arg Arg
1 5 10 15

Pro Tyr Thr Thr Arg Leu Arg Arg Arg Arg Ala Arg Arg Ala Phe Pro
20 25 30

Arg Arg Arg Arg Arg Arg Phe Val Ser Arg Arg Trp Arg Arg Pro Tyr
35 40 45

Arg Arg Arg Arg Arg Arg Gly Arg Arg Arg Arg Arg Arg Arg Arg Arg
50 55 60

His Lys

65

<210> 933

<211> 211

<212> PRT

<213> Alphatorquevirus sp.

<400> 933

Pro Thr Leu Ile Leu Arg Gln Trp Gln Pro Asp Cys Ile Arg His Cys
1 5 10 15

Lys Ile Thr Gly Trp Met Pro Leu Ile Ile Cys Gly Lys Gly Ser Thr
20 25 30

Gln Phe Asn Tyr Ile Thr His Ala Asp Asp Ile Thr Pro Arg Gly Ala
35 40 45

Ser Tyr Gly Gly Asn Phe Thr Asn Met Thr Phe Ser Leu Glu Ala Ile



    50                  55                  60                  

Tyr Glu Gln Phe Leu Tyr His Arg Asn Arg Trp Ser Ala Ser Asn His 
65                  70                  75                  80  

Asp Leu Glu Leu Cys Arg Tyr Lys Gly Thr Thr Leu Lys Leu Tyr Arg 
                85                  90                  95      

His Pro Glu Val Asp Tyr Ile Val Thr Tyr Ser Arg Thr Gly Pro Phe 
            100                 105                 110         

Glu Ile Ser His Met Thr Tyr Leu Ser Thr His Pro Met Leu Met Leu 
        115                 120                 125             

Leu Asn Lys His His Ile Val Val Pro Ser Leu Lys Thr Lys Pro Arg 
    130                 135                 140                 

Gly Arg Lys Ala Ile Lys Val Arg Ile Arg Pro Pro Lys Leu Met Asn 
145                 150                 155                 160 

Asn Lys Trp Tyr Phe Thr Arg Asp Phe Cys Asn Ile Gly Leu Phe Gln 
                165                 170                 175     

Leu Trp Ala Thr Gly Leu Glu Leu Arg Asn Pro Trp Leu Arg Met Ser 
            180                 185                 190         

Thr Leu Ser Pro Cys Ile Gly Phe Asn Val Leu Lys Asn Ser Ile Tyr 
        195                 200                 205             

Thr Asn Leu 
    210     

<210> 934
<211> 118
<212> PRT
<213> Alphatorquevirus sp.

<400> 934
Ser Asn Leu Pro Gln Tyr Lys Asn Glu Arg Leu Asn Ile Ile Asn Asn 

50 55 60

Tyr Glu Gln Phe Leu Tyr His Arg Asn Arg Trp Ser Ala Ser Asn His
65 70 75 80

Asp Leu Glu Leu Cys Arg Tyr Lys Gly Thr Thr Leu Lys Leu Tyr Arg
85 90 95

His Pro Glu Val Asp Tyr Ile Val Thr Tyr Ser Arg Thr Gly Pro Phe
100 105 110

Glu Ile Ser His Met Thr Tyr Leu Ser Thr His Pro Met Leu Met Leu
115 120 125

Leu Asn Lys His His Ile Val Val Pro Ser Leu Lys Thr Lys Pro Arg
130 135 140

Gly Arg Lys Ala Ile Lys Val Arg Ile Arg Pro Pro Lys Leu Met Asn
145 150 155 160

Asn Lys Trp Tyr Phe Thr Arg Asp Phe Cys Asn Ile Gly Leu Phe Gln
165 170 175

Leu Trp Ala Thr Gly Leu Glu Leu Arg Asn Pro Trp Leu Arg Met Ser
180 185 190

Thr Leu Ser Pro Cys Ile Gly Phe Asn Val Leu Lys Asn Ser Ile Tyr
195 200 205

Thr Asn Leu
210

<210> 934

<211> 118

<212> PRT

<213> Alphatorquevirus sp.

<400> 934

Ser Asn Leu Pro Gln Tyr Lys Asn Glu Arg Leu Asn Ile Ile Asn Asn



1               5                   10                  15      

Ile Leu His Pro Gln Glu Ile Thr Gly Thr Asn Asn Lys Lys Trp Gln 
            20                  25                  30          

Tyr Thr Tyr Thr Lys Leu Met Ala Pro Ile Tyr Tyr Ser Ala Asn Arg 
        35                  40                  45              

Ala Ser Thr Tyr Asp Trp Glu Asn Tyr Ser Lys Glu Thr Asn Tyr Asn 
    50                  55                  60                  

Asn Thr Tyr Val Lys Phe Thr Gln Lys Arg Gln Glu Lys Leu Thr Lys 
65                  70                  75                  80  

Ile Arg Lys Glu Trp Gln Met Leu Tyr Pro Gln Gln Pro Thr Ala Leu 
                85                  90                  95      

Pro Asp Ser Tyr Asp Leu Leu Gln Glu Tyr Gly Leu Tyr Ser Pro Tyr 
            100                 105                 110         

Tyr Leu Asn Pro Thr Arg 
        115             

<210> 935
<211> 166
<212> PRT
<213> Alphatorquevirus sp.

<400> 935
Ile Asn Leu Asp Trp Met Thr Pro Tyr Thr His Val Arg Tyr Asn Pro 
1               5                   10                  15      

Leu Val Asp Lys Gly Phe Gly Asn Arg Ile Tyr Ile Gln Trp Cys Ser 
            20                  25                  30          

Glu Ala Asp Val Ser Tyr Asn Arg Thr Lys Ser Lys Cys Leu Leu Gln 
        35                  40                  45              

Asp Met Pro Leu Phe Phe Met Cys Tyr Gly Tyr Ile Asp Trp Ala Ile 

1 5 10 15

Ile Leu His Pro Gln Glu Ile Thr Gly Thr Asn Asn Lys Lys Trp Gln
20 25 30

Tyr Thr Tyr Thr Lys Leu Met Ala Pro Ile Tyr Tyr Ser Ala Asn Arg
35 40 45

Ala Ser Thr Tyr Asp Trp Glu Asn Tyr Ser Lys Glu Thr Asn Tyr Asn
50 55 60

Asn Thr Tyr Val Lys Phe Thr Gln Lys Arg Gln Glu Lys Leu Thr Lys
65 70 75 80

Ile Arg Lys Glu Trp Gln Met Leu Tyr Pro Gln Gln Pro Thr Ala Leu
85 90 95

Pro Asp Ser Tyr Asp Leu Leu Gln Glu Tyr Gly Leu Tyr Ser Pro Tyr

100 105 110

Tyr Leu Asn Pro Thr Arg
115

<210> 935

<211> 166

<212> PRT

<213> Alphatorquevirus sp.

<400> 935

Ile Asn Leu Asp Trp Met Thr Pro Tyr Thr His Val Arg Tyr Asn Pro
1 5 10 15

Leu Val Asp Lys Gly Phe Gly Asn Arg Ile Tyr Ile Gln Trp Cys Ser
20 25 30

Glu Ala Asp Val Ser Tyr Asn Arg Thr Lys Ser Lys Cys Leu Leu Gln
35 40 45

Asp Met Pro Leu Phe Phe Met Cys Tyr Gly Tyr Ile Asp Trp Ala Ile



    50                  55                  60                  

Lys Asn Thr Gly Val Ser Ser Leu Val Lys Asp Ala Arg Ile Cys Ile 
65                  70                  75                  80  

Arg Cys Pro Tyr Thr Glu Pro Gln Leu Val Gly Ser Thr Glu Asp Ile 
                85                  90                  95      

Gly Phe Val Pro Ile Ser Glu Thr Phe Met Arg Gly Asp Met Pro Val 
            100                 105                 110         

Leu Ala Pro Tyr Ile Pro Leu Ser Trp Phe Cys Lys Trp Tyr Pro Asn 
        115                 120                 125             

Ile Ala His Gln Lys Glu Val Leu Glu Ser Ile Ile Ser Cys Ser Pro 
    130                 135                 140                 

Phe Met Pro Arg Asp Gln Asp Met Asn Gly Trp Asp Ile Thr Ile Gly 
145                 150                 155                 160 

Tyr Lys Met Asp Phe Leu 
                165     

<210> 936
<211> 167
<212> PRT
<213> Alphatorquevirus sp.

<400> 936
Trp Gly Gly Ser Pro Leu Pro Ser Gln Pro Ile Asp Asp Pro Cys Gln 
1               5                   10                  15      

Gln Gly Thr His Pro Ile Pro Asp Pro Asp Lys His Pro Arg Leu Leu 
            20                  25                  30          

Gln Val Ser Asn Pro Lys Leu Leu Gly Pro Arg Thr Val Phe His Lys 
        35                  40                  45              

Trp Asp Ile Arg Arg Gly Gln Phe Ser Lys Arg Ser Ile Lys Arg Val 

50 55 60

Lys Asn Thr Gly Val Ser Ser Leu Val Lys Asp Ala Arg Ile Cys Ile
65 70 75 80

Arg Cys Pro Tyr Thr Glu Pro Gln Leu Val Gly Ser Thr Glu Asp Ile
85 90 95

Gly Phe Val Pro Ile Ser Glu Thr Phe Met Arg Gly Asp Met Pro Val
100 105 110

Leu Ala Pro Tyr Ile Pro Leu Ser Trp Phe Cys Lys Trp Tyr Pro Asn
115 120 125

Ile Ala His Gln Lys Glu Val Leu Glu Ser Ile Ile Ser Cys Ser Pro
130 135 140

Phe Met Pro Arg Asp Gln Asp Met Asn Gly Trp Asp Ile Thr Ile Gly
145 150 155 160

Tyr Lys Met Asp Phe Leu
165

<210> 936

<211> 167

<212> PRT

<213> Alphatorquevirus sp.

<400> 936

Trp Gly Gly Ser Pro Leu Pro Ser Gln Pro Ile Asp Asp Pro Cys Gln
1 5 10 15

Gln Gly Thr His Pro Ile Pro Asp Pro Asp Lys His Pro Arg Leu Leu
20 25 30

Gln Val Ser Asn Pro Lys Leu Leu Gly Pro Arg Thr Val Phe His Lys
35 40 45

Trp Asp Ile Arg Arg Gly Gln Phe Ser Lys Arg Ser Ile Lys Arg Val



    50                  55                  60                  

Ser Glu Tyr Ser Ser Asp Asp Glu Ser Leu Ala Pro Gly Leu Pro Ser 
65                  70                  75                  80  

Lys Arg Asn Lys Leu Asp Ser Ala Phe Arg Gly Glu Asn Arg Glu Gln 
                85                  90                  95      

Lys Glu Cys Tyr Ser Leu Leu Lys Ala Leu Glu Glu Glu Glu Thr Pro 
            100                 105                 110         

Glu Glu Glu Glu Pro Ala Pro Gln Glu Lys Ala Gln Lys Glu Glu Leu 
        115                 120                 125             

Leu His Gln Leu Gln Leu Gln Arg Arg His Gln Arg Val Leu Arg Arg 
    130                 135                 140                 

Gly Leu Lys Leu Val Phe Thr Asp Ile Leu Arg Leu Arg Gln Gly Val 
145                 150                 155                 160 

His Trp Asn Pro Glu Leu Thr 
                165         

<210> 937

<400> 937
000

<210> 938

<400> 938
000

<210> 939

<400> 939
000

<210> 940

50 55 60

Ser Glu Tyr Ser Ser Asp Asp Glu Ser Leu Ala Pro Gly Leu Pro Ser
65 70 75 80

Lys Arg Asn Lys Leu Asp Ser Ala Phe Arg Gly Glu Asn Arg Glu Gln
85 90 95

Lys Glu Cys Tyr Ser Leu Leu Lys Ala Leu Glu Glu Glu Glu Thr Pro
100 105 110

Glu Glu Glu Glu Pro Ala Pro Gln Glu Lys Ala Gln Lys Glu Glu Leu
115 120 125

Leu His Gln Leu Gln Leu Gln Arg Arg His Gln Arg Val Leu Arg Arg
130 135 140

Gly Leu Lys Leu Val Phe Thr Asp Ile Leu Arg Leu Arg Gln Gly Val
145 150 155 160

His Trp Asn Pro Glu Leu Thr
165

<210> 937

<400> 937

000

<210> 938

<400> 938

000

<210> 939

<400> 939

000

<210> 940



<400> 940
000

<210> 941

<400> 941
000

<210> 942

<400> 942
000

<210> 943

<400> 943
000

<210> 944

<400> 944
000

<210> 945

<400> 945
000

<210> 946

<400> 946
000

<210> 947

<400> 947
000

<210> 948

<400> 948

<400> 940

000

<210> 941

<400> 941

000

<210> 942

<400> 942

000

<210> 943

<400> 943

000

<210> 944

<400> 944

000

<210> 945

<400> 945

000

<210> 946

<400> 946

000

<210> 947

<400> 947

000

<210> 948

<400> 948



000

<210> 949
<211> 21
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<220>
<221> MOD_RES
<222> (1)..(1)
<223> W or F

<220>
<221> MOD_RES
<222> (2)..(8)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (10)..(12)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (14)..(14)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (16)..(20)
<223> Any amino acid

<400> 949
Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa His Xaa Xaa Xaa Cys Xaa Cys Xaa 
1               5                   10                  15      

Xaa Xaa Xaa Xaa His 
            20      

<210> 950

<400> 950

000

<210> 949

<211> 21

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic

peptide

<220>

<221> MOD_RES

<222> (1)..(1)

<223> W or F

<220>

<221> MOD_RES
<222> (2)..(8) . .

<223> Any amino acid

<220>

<221> MOD_RES
<222> (10)..( . . (12)

<223> Any amino acid

<220>

<221> MOD_RES

<222> (14) . (14)

<223> Any amino acid

<220>

<221> MOD_RES

<222> (16) . (20)

<223> Any amino acid

<400> 949

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa His Xaa Xaa Xaa Cys Xaa Cys Xaa
1 5 10 15

Xaa Xaa Xaa Xaa His
20

<210> 950

<400> 950



000

<210> 951

<400> 951
000

<210> 952

<400> 952
000

<210> 953

<400> 953
000

<210> 954

<400> 954
000

<210> 955

<400> 955
000

<210> 956

<400> 956
000

<210> 957

<400> 957
000

<210> 958

<400> 958
000

000

<210> 951

<400> 951

000

<210> 952

<400> 952

000

<210> 953

<400> 953

000

<210> 954

<400> 954
000

<210> 955

<400> 955

000

<210> 956

<400> 956

000

<210> 957

<400> 957

000

<210> 958

<400> 958

000



<210> 959

<400> 959
000

<210> 960

<400> 960
000

<210> 961

<400> 961
000

<210> 962

<400> 962
000

<210> 963

<400> 963
000

<210> 964

<400> 964
000

<210> 965

<400> 965
000

<210> 966

<400> 966
000

<210> 967

<210> 959

<400> 959

000

<210> 960

<400> 960

000

<210> 961

<400> 961

000

<210> 962

<400> 962

000

<210> 963

<400> 963

000

<210> 964

<400> 964
000

<210> 965

<400> 965

000

<210> 966

<400> 966

000

<210> 967



<400> 967
000

<210> 968

<400> 968
000

<210> 969

<400> 969
000

<210> 970

<400> 970
000

<210> 971

<400> 971
000

<210> 972

<400> 972
000

<210> 973

<400> 973
000

<210> 974

<400> 974
000

<210> 975

<400> 975

<400> 967

000

<210> 968

<400> 968

000

<210> 969

<400> 969

000

<210> 970

<400> 970

000

<210> 971

<400> 971

000

<210> 972

<400> 972

000

<210> 973

<400> 973

000

<210> 974

<400> 974
000

<210> 975

<400> 975



000

<210> 976

<400> 976
000

<210> 977

<400> 977
000

<210> 978

<400> 978
000

<210> 979

<400> 979
000

<210> 980

<400> 980
000

<210> 981

<400> 981
000

<210> 982

<400> 982
000

<210> 983

<400> 983
000

000

<210> 976

<400> 976

000

<210> 977

<400> 977

000

<210> 978

<400> 978

000

<210> 979

<400> 979

000

<210> 980

<400> 980

000

<210> 981

<400> 981

000

<210> 982

<400> 982

000

<210> 983

<400> 983

000



<210> 984

<400> 984
000

<210> 985

<400> 985
000

<210> 986

<400> 986
000

<210> 987

<400> 987
000

<210> 988

<400> 988
000

<210> 989

<400> 989
000

<210> 990

<400> 990
000

<210> 991

<400> 991
000

<210> 992

<210> 984

<400> 984

000

<210> 985

<400> 985

000

<210> 986

<400> 986

000

<210> 987

<400> 987

000

<210> 988

<400> 988

000

<210> 989

<400> 989

000

<210> 990

<400> 990

000

<210> 991

<400> 991

000

<210> 992



<400> 992
000

<210> 993

<400> 993
000

<210> 994

<400> 994
000

<210> 995

<400> 995
000

<210> 996

<400> 996
000

<210> 997

<400> 997
000

<210> 998

<400> 998
000

<210> 999

<400> 999
000

<210> 1000

<400> 1000

<400> 992

000

<210> 993

<400> 993

000

<210> 994

<400> 994

000

<210> 995

<400> 995

000

<210> 996

<400> 996

000

<210> 997

<400> 997

000

<210> 998

<400> 998

000

<210> 999

<400> 999

000

<210> 1000

<400> 1000



000

<210> 1001
<211> 2845
<212> DNA
<213> Betatorquevirus sp.

<400> 1001
ttattaatat tcaacaggaa aaccacctaa tttaaattgc cgaccacaaa ccgtcactaa       60

cttccttatt taacattact tcccttttaa ccaatgaata ttcatacaac acatcacact      120

tcctgggagg agacataaaa ctatataact aactacacag acgaatggct gagtttatgc      180

cgctagacgg aggacgcaca gctactgctg cgacctgaac ttgggcgggt gccgaaggtg      240

agtgtaacca ccgtagtcaa ggggcaattc gggctagttc agtctagcgg aacgggcaag      300

attattaata caaacttatt tttacagatg agcaaacaac taaaaccaac tttatacaaa      360

gacaaatcat tggaattaca atggctaaac aacattttta gctctcacga cctgtgctgc      420

ggctgcaacg atccagtttt acatttactg attttaatta acaaaaccgg agaagcacct      480

aaaccagaag aagacattaa aaatataaaa tgcctcctta ctggcgccaa aaatactacc      540

gaagaagata tagacctttc tcctggagaa ctagaagaat tattcaaaga agaaaaagat      600

ggagataccg caaaccaaga aaaacatact ggagaagaaa actgcgggta agaaaacgtt      660

tttataaaag aaagttaaaa aaaattgtac ttaaacagtt tcaaccaaaa attattagaa      720

gatgtacaat atttggaaca atctgcctat ttcaaggctc tccagaaaga gccaacaata      780

attatattca aacaatctac tcctacgtac cagataaaga accaggagga gggggatgga      840

ctttaataac tgaaagctta agtagtttat gggaagactg ggaacattta aaaaatgtat      900

ggactcaaag taacgctggt ttaccacttg taagatacgg gggagtaaca ttatactttt      960

atcaatctgc ctatactgac tatattgctc aagttttcaa ctgttatcct atgacagaca     1020

caaaatacac acatgcagac tcagcaccaa acagaatgtt attaaaaaaa catgtaataa     1080

gagtacctag cagagaaaca cgcaaaaaaa gaaagccata caaaagagtt agagtaggac     1140

ctccttctca aatgcaaaac aaatggtact ttcaaagaga catatgtgaa ataccattaa     1200

taatgattgc agccacagcc gttgacttta gatatccctt ttgtgcaagc gactgtgcta     1260

000

<210> 1001

<211> 2845

<212> DNA

<213> Betatorquevirus sp.

<400> 1001

ttattaatat tcaacaggaa aaccacctaa tttaaattgc cgaccacaaa ccgtcactaa 60

cttccttatt taacattact tcccttttaa ccaatgaata ttcatacaac acatcacact 120

tcctgggagg agacataaaa ctatataact aactacacag acgaatggct gagtttatgc 180

cgctagacgg aggacgcaca gctactgctg cgacctgaac ttgggcgggt gccgaaggtg 240

agtgtaacca ccgtagtcaa ggggcaattc gggctagttc agtctagcgg aacgggcaag 300

attattaata caaacttatt tttacagatg agcaaacaac taaaaccaac tttatacaaa 360

gacaaatcat tggaattaca atggctaaac aacattttta gctctcacga cctgtgctgc 420

ggctgcaacg atccagtttt acatttactg attttaatta acaaaaccgg agaagcacct 480

aaaccagaag aagacattaa aaatataaaa tgcctcctta ctggcgccaa aaatactacc 540

gaagaagata tagacctttc tcctggagaa ctagaagaat tattcaaaga agaaaaagat 600

ggagataccg caaaccaaga aaaacatact ggagaagaaa actgcgggta agaaaacgtt 660

tttataaaag aaagttaaaa aaaattgtac ttaaacagtt tcaaccaaaa attattagaa 720

gatgtacaat atttggaaca atctgcctat ttcaaggctc tccagaaaga gccaacaata 780

attatattca aacaatctac tcctacgtac cagataaaga accaggagga gggggatgga 840

ctttaataac tgaaagctta agtagtttat gggaagactg ggaacattta aaaaatgtat 900

ggactcaaag taacgctggt ttaccacttg taagatacgg gggagtaaca ttatactttt 960

atcaatctgc ctatactgac tatattgctc aagttttcaa ctgttatcct atgacagaca 1020

caaaatacac acatgcagad tcagcaccaa acagaatgtt attaaaaaaa catgtaataa 1080

gagtacctag cagagaaaca cgcaaaaaaa gaaagccata caaaagagtt agagtaggad 1140

ctccttctca aatgcaaaac aaatggtact ttcaaagaga catatgtgaa ataccattaa 1200

taatgattgc agccacagcc gttgacttta gatatccctt ttgtgcaagc gactgtgcta 1260



gtaacaactt aactctaaca tgtttaaacc cactattgtt tcaaaaccaa gactttgacc     1320

acccatccga tacacaaggc tactttccaa aacctggagt atatctatac tcaacacaaa     1380

gaagtaacaa gccaagttct tcagactgta tatacttagg aaacacaaaa gacaatcaag     1440

aaggtaaatc tgcaagtagt ctaatgactc taaaaacaca aaaaataaca gattggggaa     1500

atccattttg gcattattat atagacggtt ctaaaaaaat attttcttac tttaaacccc     1560

catcacaatt agacagcagc gactttgaac acatgacaga attagcagaa ccaatgttta     1620

tacaagttag atacaaccca gaaagagaca caggacaagg aaacttaata tacgtaacag     1680

aaaactttag aggacaacac tgggaccctc catctagtga caacctaaaa ttagatggat     1740

ttcccttata tgacatgtgc tggggtttca tagactggat agaaaaagtt catgaaacag     1800

aaaacttact taccaactac tgcttctgta ttagaagcag cgctttcaat gaaaaaaaaa     1860

cagtttttat acctgtagat cattcatttt taacaggttt tagcccatat gaaactccag     1920

ttaaatcatc agaccaagct cactggcacc cacaaataag atttcaaaca aaatcaataa     1980

atgacatttg tttaacaggc cccggttgtg ctaggtcccc atatggcaat tacatgcagg     2040

caaaaatgag ttataaattt catgtaaaat ggggaggatg tccaaaaact tatgaaaaac     2100

catatgatcc ttgttcacag cccaattgga ctattcccca taacctcaat gaaacaatac     2160

aaatccagaa tccaaacaca tgcccacaaa cagaactcca agaatgggac tggcgacgtg     2220

atattgttac aaaaaaagct atcgaaagaa ttagacaaca cacggaacct catgaaactt     2280

tgcaaatctc tacaggttcc aaacacaacc caccagtaca cagacaaaca tcaccgtgga     2340

cggactcaga aacggactcg gaagaggaaa aagaccaaac acaagagatc cagatccagc     2400

tcaacaagct cagaaagcat caacagcatc tcaagcagca gctcaagcag tacctgaaac     2460

cccaaaatat agaatagttg caagcaacat aaaagttgaa ctttttccta ctaaaaaacc     2520

ttttaaaaac agacgcttta ctccttctga aagagaaaca gaaagacaat gtgctaaagc     2580

tttttgtaga ccagaaagac atttctttta tgatcctcct ttttaccctt actgtgtacc     2640

tgaacctatt gtaaactttg ctttgggata taaaatttaa ggccaacaaa tttcacttag     2700

tggtgtctgt ttattaaagt ttaaccttaa taagcatact ccgcctccct acattaaggc     2760



gccaaaaggg ggctccgccc ccttaaaccc caagggggct ccgccccctt aaacccccaa     2820

gggggctccg cccccttaca ccccc                                           2845

<210> 1002
<211> 107
<212> PRT
<213> Betatorquevirus sp.

<400> 1002
Met Ser Lys Gln Leu Lys Pro Thr Leu Tyr Lys Asp Lys Ser Leu Glu 
1               5                   10                  15      

Leu Gln Trp Leu Asn Asn Ile Phe Ser Ser His Asp Leu Cys Cys Gly 
            20                  25                  30          

Cys Asn Asp Pro Val Leu His Leu Leu Ile Leu Ile Asn Lys Thr Gly 
        35                  40                  45              

Glu Ala Pro Lys Pro Glu Glu Asp Ile Lys Asn Ile Lys Cys Leu Leu 
    50                  55                  60                  

Thr Gly Ala Lys Asn Thr Thr Glu Glu Asp Ile Asp Leu Ser Pro Gly 
65                  70                  75                  80  

Glu Leu Glu Glu Leu Phe Lys Glu Glu Lys Asp Gly Asp Thr Ala Asn 
                85                  90                  95      

Gln Glu Lys His Thr Gly Glu Glu Asn Cys Gly 
            100                 105         

<210> 1003
<211> 218
<212> PRT
<213> Betatorquevirus sp.

<400> 1003
Met Ser Lys Gln Leu Lys Pro Thr Leu Tyr Lys Asp Lys Ser Leu Glu 
1               5                   10                  15      

gccaaaaggg ggctccgccc ccttaaaccc caagggggct ccgccccctt aaacccccaa 2820

gggggctccg cccccttaca CCCCC 2845

<210> 1002

<211> 107

<212> PRT

<213> Betatorquevirus sp.

<400> 1002

Met Ser Lys Gln Leu Lys Pro Thr Leu Tyr Lys Asp Lys Ser Leu Glu
1 5 10 15

Leu Gln Trp Leu Asn Asn Ile Phe Ser Ser His Asp Leu Cys Cys Gly
20 25 30

Cys Asn Asp Pro Val Leu His Leu Leu Ile Leu Ile Asn Lys Thr Gly
35 40 45

Glu Ala Pro Lys Pro Glu Glu Asp Ile Lys Asn Ile Lys Cys Leu Leu
50 55 60

Thr Gly Ala Lys Asn Thr Thr Glu Glu Asp Ile Asp Leu Ser Pro Gly
65 70 75 80

Glu Leu Glu Glu Leu Phe Lys Glu Glu Lys Asp Gly Asp Thr Ala Asn
85 90 95

Gln Glu Lys His Thr Gly Glu Glu Asn Cys Gly
100 105

<210> 1003

<211> 218

<212> PRT

<213> Betatorquevirus sp.

<400> 1003

Met Ser Lys Gln Leu Lys Pro Thr Leu Tyr Lys Asp Lys Ser Leu Glu
1 5 10 15



Leu Gln Trp Leu Asn Asn Ile Phe Ser Ser His Asp Leu Cys Cys Gly 
            20                  25                  30          

Cys Asn Asp Pro Val Leu His Leu Leu Ile Leu Ile Asn Lys Thr Gly 
        35                  40                  45              

Glu Ala Pro Lys Pro Glu Glu Asp Ile Lys Asn Ile Lys Cys Leu Leu 
    50                  55                  60                  

Thr Gly Ala Lys Asn Thr Thr Glu Glu Asp Ile Asp Leu Ser Pro Gly 
65                  70                  75                  80  

Glu Leu Glu Glu Leu Phe Lys Glu Glu Lys Asp Gly Asp Thr Ala Asn 
                85                  90                  95      

Gln Glu Lys His Thr Gly Glu Glu Asn Cys Gly Pro Ile Gly Leu Phe 
            100                 105                 110         

Pro Ile Thr Ser Met Lys Gln Tyr Lys Ser Arg Ile Gln Thr His Ala 
        115                 120                 125             

His Lys Gln Asn Ser Lys Asn Gly Thr Gly Asp Val Ile Leu Leu Gln 
    130                 135                 140                 

Lys Lys Leu Ser Lys Glu Leu Asp Asn Thr Arg Asn Leu Met Lys Leu 
145                 150                 155                 160 

Cys Lys Ser Leu Gln Val Pro Asn Thr Thr His Gln Tyr Thr Asp Lys 
                165                 170                 175     

His His Arg Gly Arg Thr Gln Lys Arg Thr Arg Lys Arg Lys Lys Thr 
            180                 185                 190         

Lys His Lys Arg Ser Arg Ser Ser Ser Thr Ser Ser Glu Ser Ile Asn 
        195                 200                 205             

Ser Ile Ser Ser Ser Ser Ser Ser Ser Thr 
    210                 215             

Leu Gln Trp Leu Asn Asn Ile Phe Ser Ser His Asp Leu Cys Cys Gly
20 25 30

Cys Asn Asp Pro Val Leu His Leu Leu Ile Leu Ile Asn Lys Thr Gly
35 40 45

Glu Ala Pro Lys Pro Glu Glu Asp Ile Lys Asn Ile Lys Cys Leu Leu
50 55 60

Thr Gly Ala Lys Asn Thr Thr Glu Glu Asp Ile Asp Leu Ser Pro Gly
65 70 75 80

Glu Leu Glu Glu Leu Phe Lys Glu Glu Lys Asp Gly Asp Thr Ala Asn
85 90 95

Gln Glu Lys His Thr Gly Glu Glu Asn Cys Gly Pro Ile Gly Leu Phe
100 105 110

Pro Ile Thr Ser Met Lys Gln Tyr Lys Ser Arg Ile Gln Thr His Ala
115 120 125

His Lys Gln Asn Ser Lys Asn Gly Thr Gly Asp Val Ile Leu Leu Gln
130 135 140

Lys Lys Leu Ser Lys Glu Leu Asp Asn Thr Arg Asn Leu Met Lys Leu
145 150 155 160

Cys Lys Ser Leu Gln Val Pro Asn Thr Thr His Gln Tyr Thr Asp Lys
165 170 175

His His Arg Gly Arg Thr Gln Lys Arg Thr Arg Lys Arg Lys Lys Thr
180 185 190

Lys His Lys Arg Ser Arg Ser Ser Ser Thr Ser Ser Glu Ser Ile Asn
195 200 205

Ser Ile Ser Ser Ser Ser Ser Ser Ser Thr
210 215



<210> 1004
<211> 234
<212> PRT
<213> Betatorquevirus sp.

<400> 1004
Met Ser Lys Gln Leu Lys Pro Thr Leu Tyr Lys Asp Lys Ser Leu Glu 
1               5                   10                  15      

Leu Gln Trp Leu Asn Asn Ile Phe Ser Ser His Asp Leu Cys Cys Gly 
            20                  25                  30          

Cys Asn Asp Pro Val Leu His Leu Leu Ile Leu Ile Asn Lys Thr Gly 
        35                  40                  45              

Glu Ala Pro Lys Pro Glu Glu Asp Ile Lys Asn Ile Lys Cys Leu Leu 
    50                  55                  60                  

Thr Gly Ala Lys Asn Thr Thr Glu Glu Asp Ile Asp Leu Ser Pro Gly 
65                  70                  75                  80  

Glu Leu Glu Glu Leu Phe Lys Glu Glu Lys Asp Gly Asp Thr Ala Asn 
                85                  90                  95      

Gln Glu Lys His Thr Gly Glu Glu Asn Cys Gly Phe Gln Thr Gln Pro 
            100                 105                 110         

Thr Ser Thr Gln Thr Asn Ile Thr Val Asp Gly Leu Arg Asn Gly Leu 
        115                 120                 125             

Gly Arg Gly Lys Arg Pro Asn Thr Arg Asp Pro Asp Pro Ala Gln Gln 
    130                 135                 140                 

Ala Gln Lys Ala Ser Thr Ala Ser Gln Ala Ala Ala Gln Ala Val Pro 
145                 150                 155                 160 

Glu Thr Pro Lys Tyr Arg Ile Val Ala Ser Asn Ile Lys Val Glu Leu 
                165                 170                 175     

<210> 1004

<211> 234

<212> PRT

<213> Betatorquevirus sp.

<400> 1004

Met Ser Lys Gln Leu Lys Pro Thr Leu Tyr Lys Asp Lys Ser Leu Glu
1 5 10 15

Leu Gln Trp Leu Asn Asn Ile Phe Ser Ser His Asp Leu Cys Cys Gly
20 25 30

Cys Asn Asp Pro Val Leu His Leu Leu Ile Leu Ile Asn Lys Thr Gly
35 40 45

Glu Ala Pro Lys Pro Glu Glu Asp Ile Lys Asn Ile Lys Cys Leu Leu
50 55 60

Thr Gly Ala Lys Asn Thr Thr Glu Glu Asp Ile Asp Leu Ser Pro Gly
65 70 75 80

Glu Leu Glu Glu Leu Phe Lys Glu Glu Lys Asp Gly Asp Thr Ala Asn
85 90 95

Gln Glu Lys His Thr Gly Glu Glu Asn Cys Gly Phe Gln Thr Gln Pro
100 105 110

Thr Ser Thr Gln Thr Asn Ile Thr Val Asp Gly Leu Arg Asn Gly Leu
115 120 125

Gly Arg Gly Lys Arg Pro Asn Thr Arg Asp Pro Asp Pro Ala Gln Gln
130 135 140

Ala Gln Lys Ala Ser Thr Ala Ser Gln Ala Ala Ala Gln Ala Val Pro
145 150 155 160

Glu Thr Pro Lys Tyr Arg Ile Val Ala Ser Asn Ile Lys Val Glu Leu
165 170 175



Phe Pro Thr Lys Lys Pro Phe Lys Asn Arg Arg Phe Thr Pro Ser Glu 
            180                 185                 190         

Arg Glu Thr Glu Arg Gln Cys Ala Lys Ala Phe Cys Arg Pro Glu Arg 
        195                 200                 205             

His Phe Phe Tyr Asp Pro Pro Phe Tyr Pro Tyr Cys Val Pro Glu Pro 
    210                 215                 220                 

Ile Val Asn Phe Ala Leu Gly Tyr Lys Ile 
225                 230                 

<210> 1005
<211> 655
<212> PRT
<213> Betatorquevirus sp.

<400> 1005
Met Pro Pro Tyr Trp Arg Gln Lys Tyr Tyr Arg Arg Arg Tyr Arg Pro 
1               5                   10                  15      

Phe Ser Trp Arg Thr Arg Arg Ile Ile Gln Arg Arg Lys Arg Trp Arg 
            20                  25                  30          

Tyr Arg Lys Pro Arg Lys Thr Tyr Trp Arg Arg Lys Leu Arg Val Arg 
        35                  40                  45              

Lys Arg Phe Tyr Lys Arg Lys Leu Lys Lys Ile Val Leu Lys Gln Phe 
    50                  55                  60                  

Gln Pro Lys Ile Ile Arg Arg Cys Thr Ile Phe Gly Thr Ile Cys Leu 
65                  70                  75                  80  

Phe Gln Gly Ser Pro Glu Arg Ala Asn Asn Asn Tyr Ile Gln Thr Ile 
                85                  90                  95      

Tyr Ser Tyr Val Pro Asp Lys Glu Pro Gly Gly Gly Gly Trp Thr Leu 
            100                 105                 110         

Phe Pro Thr Lys Lys Pro Phe Lys Asn Arg Arg Phe Thr Pro Ser Glu
180 185 190

Arg Glu Thr Glu Arg Gln Cys Ala Lys Ala Phe Cys Arg Pro Glu Arg
195 200 205

His Phe Phe Tyr Asp Pro Pro Phe Tyr Pro Tyr Cys Val Pro Glu Pro
210 215 220

Ile Val Asn Phe Ala Leu Gly Tyr Lys Ile
225 230

<210> 1005

<211> 655

<212> PRT

<213> Betatorquevirus sp.

<400> 1005

Met Pro Pro Tyr Trp Arg Gln Lys Tyr Tyr Arg Arg Arg Tyr Arg Pro
1 5 10 15

Phe Ser Trp Arg Thr Arg Arg Ile Ile Gln Arg Arg Lys Arg Trp Arg
20 25 30

Tyr Arg Lys Pro Arg Lys Thr Tyr Trp Arg Arg Lys Leu Arg Val Arg
35 40 45

Lys Arg Phe Tyr Lys Arg Lys Leu Lys Lys Ile Val Leu Lys Gln Phe
50 55 60

Gln Pro Lys Ile Ile Arg Arg Cys Thr Ile Phe Gly Thr Ile Cys Leu
65 70 75 80

Phe Gln Gly Ser Pro Glu Arg Ala Asn Asn Asn Tyr Ile Gln Thr Ile
85 90 95

Tyr Ser Tyr Val Pro Asp Lys Glu Pro Gly Gly Gly Gly Trp Thr Leu
100 105 110



Ile Thr Glu Ser Leu Ser Ser Leu Trp Glu Asp Trp Glu His Leu Lys 
        115                 120                 125             

Asn Val Trp Thr Gln Ser Asn Ala Gly Leu Pro Leu Val Arg Tyr Gly 
    130                 135                 140                 

Gly Val Thr Leu Tyr Phe Tyr Gln Ser Ala Tyr Thr Asp Tyr Ile Ala 
145                 150                 155                 160 

Gln Val Phe Asn Cys Tyr Pro Met Thr Asp Thr Lys Tyr Thr His Ala 
                165                 170                 175     

Asp Ser Ala Pro Asn Arg Met Leu Leu Lys Lys His Val Ile Arg Val 
            180                 185                 190         

Pro Ser Arg Glu Thr Arg Lys Lys Arg Lys Pro Tyr Lys Arg Val Arg 
        195                 200                 205             

Val Gly Pro Pro Ser Gln Met Gln Asn Lys Trp Tyr Phe Gln Arg Asp 
    210                 215                 220                 

Ile Cys Glu Ile Pro Leu Ile Met Ile Ala Ala Thr Ala Val Asp Phe 
225                 230                 235                 240 

Arg Tyr Pro Phe Cys Ala Ser Asp Cys Ala Ser Asn Asn Leu Thr Leu 
                245                 250                 255     

Thr Cys Leu Asn Pro Leu Leu Phe Gln Asn Gln Asp Phe Asp His Pro 
            260                 265                 270         

Ser Asp Thr Gln Gly Tyr Phe Pro Lys Pro Gly Val Tyr Leu Tyr Ser 
        275                 280                 285             

Thr Gln Arg Ser Asn Lys Pro Ser Ser Ser Asp Cys Ile Tyr Leu Gly 
    290                 295                 300                 

Ile Thr Glu Ser Leu Ser Ser Leu Trp Glu Asp Trp Glu His Leu Lys
115 120 125

Asn Val Trp Thr Gln Ser Asn Ala Gly Leu Pro Leu Val Arg Tyr Gly
130 135 140

Gly Val Thr Leu Tyr Phe Tyr Gln Ser Ala Tyr Thr Asp Tyr Ile Ala
145 150 155 160

Gln Val Phe Asn Cys Tyr Pro Met Thr Asp Thr Lys Tyr Thr His Ala
165 170 175

Asp Ser Ala Pro Asn Arg Met Leu Leu Lys Lys His Val Ile Arg Val
180 185 190

Pro Ser Arg Glu Thr Arg Lys Lys Arg Lys Pro Tyr Lys Arg Val Arg
195 200 205

Val Gly Pro Pro Ser Gln Met Gln Asn Lys Trp Tyr Phe Gln Arg Asp
210 215 220

Ile Cys Glu Ile Pro Leu Ile Met Ile Ala Ala Thr Ala Val Asp Phe
225 230 235 240

Arg Tyr Pro Phe Cys Ala Ser Asp Cys Ala Ser Asn Asn Leu Thr Leu
245 250 255

Thr Cys Leu Asn Pro Leu Leu Phe Gln Asn Gln Asp Phe Asp His Pro
260 265 270

Ser Asp Thr Gln Gly Tyr Phe Pro Lys Pro Gly Val Tyr Leu Tyr Ser
275 280 285

Thr Gln Arg Ser Asn Lys Pro Ser Ser Ser Asp Cys Ile Tyr Leu Gly

290 295 300



Asn Thr Lys Asp Asn Gln Glu Gly Lys Ser Ala Ser Ser Leu Met Thr 
305                 310                 315                 320 

Leu Lys Thr Gln Lys Ile Thr Asp Trp Gly Asn Pro Phe Trp His Tyr 
                325                 330                 335     

Tyr Ile Asp Gly Ser Lys Lys Ile Phe Ser Tyr Phe Lys Pro Pro Ser 
            340                 345                 350         

Gln Leu Asp Ser Ser Asp Phe Glu His Met Thr Glu Leu Ala Glu Pro 
        355                 360                 365             

Met Phe Ile Gln Val Arg Tyr Asn Pro Glu Arg Asp Thr Gly Gln Gly 
    370                 375                 380                 

Asn Leu Ile Tyr Val Thr Glu Asn Phe Arg Gly Gln His Trp Asp Pro 
385                 390                 395                 400 

Pro Ser Ser Asp Asn Leu Lys Leu Asp Gly Phe Pro Leu Tyr Asp Met 
                405                 410                 415     

Cys Trp Gly Phe Ile Asp Trp Ile Glu Lys Val His Glu Thr Glu Asn 
            420                 425                 430         

Leu Leu Thr Asn Tyr Cys Phe Cys Ile Arg Ser Ser Ala Phe Asn Glu 
        435                 440                 445             

Lys Lys Thr Val Phe Ile Pro Val Asp His Ser Phe Leu Thr Gly Phe 
    450                 455                 460                 

Ser Pro Tyr Glu Thr Pro Val Lys Ser Ser Asp Gln Ala His Trp His 
465                 470                 475                 480 

Pro Gln Ile Arg Phe Gln Thr Lys Ser Ile Asn Asp Ile Cys Leu Thr 
                485                 490                 495     

Gly Pro Gly Cys Ala Arg Ser Pro Tyr Gly Asn Tyr Met Gln Ala Lys 
            500                 505                 510         

Asn Thr Lys Asp Asn Gln Glu Gly Lys Ser Ala Ser Ser Leu Met Thr
305 310 315 320

Leu Lys Thr Gln Lys Ile Thr Asp Trp Gly Asn Pro Phe Trp His Tyr
325 330 335

Tyr Ile Asp Gly Ser Lys Lys Ile Phe Ser Tyr Phe Lys Pro Pro Ser
340 345 350

Gln Leu Asp Ser Ser Asp Phe Glu His Met Thr Glu Leu Ala Glu Pro
355 360 365

Met Phe Ile Gln Val Arg Tyr Asn Pro Glu Arg Asp Thr Gly Gln Gly
370 375 380

Asn Leu Ile Tyr Val Thr Glu Asn Phe Arg Gly Gln His Trp Asp Pro
385 390 395 400

Pro Ser Ser Asp Asn Leu Lys Leu Asp Gly Phe Pro Leu Tyr Asp Met
405 410 415

Cys Trp Gly Phe Ile Asp Trp Ile Glu Lys Val His Glu Thr Glu Asn

420 425 430

Leu Leu Thr Asn Tyr Cys Phe Cys Ile Arg Ser Ser Ala Phe Asn Glu
435 440 445

Lys Lys Thr Val Phe Ile Pro Val Asp His Ser Phe Leu Thr Gly Phe
450 455 460

Ser Pro Tyr Glu Thr Pro Val Lys Ser Ser Asp Gln Ala His Trp His
465 470 475 480

Pro Gln Ile Arg Phe Gln Thr Lys Ser Ile Asn Asp Ile Cys Leu Thr

485 490 495

Gly Pro Gly Cys Ala Arg Ser Pro Tyr Gly Asn Tyr Met Gln Ala Lys
500 505 510



Met Ser Tyr Lys Phe His Val Lys Trp Gly Gly Cys Pro Lys Thr Tyr 
        515                 520                 525             

Glu Lys Pro Tyr Asp Pro Cys Ser Gln Pro Asn Trp Thr Ile Pro His 
    530                 535                 540                 

Asn Leu Asn Glu Thr Ile Gln Ile Gln Asn Pro Asn Thr Cys Pro Gln 
545                 550                 555                 560 

Thr Glu Leu Gln Glu Trp Asp Trp Arg Arg Asp Ile Val Thr Lys Lys 
                565                 570                 575     

Ala Ile Glu Arg Ile Arg Gln His Thr Glu Pro His Glu Thr Leu Gln 
            580                 585                 590         

Ile Ser Thr Gly Ser Lys His Asn Pro Pro Val His Arg Gln Thr Ser 
        595                 600                 605             

Pro Trp Thr Asp Ser Glu Thr Asp Ser Glu Glu Glu Lys Asp Gln Thr 
    610                 615                 620                 

Gln Glu Ile Gln Ile Gln Leu Asn Lys Leu Arg Lys His Gln Gln His 
625                 630                 635                 640 

Leu Lys Gln Gln Leu Lys Gln Tyr Leu Lys Pro Gln Asn Ile Glu 
                645                 650                 655 

<210> 1006
<211> 164
<212> PRT
<213> Betatorquevirus sp.

<400> 1006
Met Pro Pro Tyr Trp Arg Gln Lys Tyr Tyr Arg Arg Arg Tyr Arg Pro 
1               5                   10                  15      

Phe Ser Trp Arg Thr Arg Arg Ile Ile Gln Arg Arg Lys Arg Trp Arg 
            20                  25                  30          

Met Ser Tyr Lys Phe His Val Lys Trp Gly Gly Cys Pro Lys Thr Tyr

515 520 525

Glu Lys Pro Tyr Asp Pro Cys Ser Gln Pro Asn Trp Thr Ile Pro His
530 535 540

Asn Leu Asn Glu Thr Ile Gln Ile Gln Asn Pro Asn Thr Cys Pro Gln
545 550 555 560

Thr Glu Leu Gln Glu Trp Asp Trp Arg Arg Asp Ile Val Thr Lys Lys
565 570 575

Ala Ile Glu Arg Ile Arg Gln His Thr Glu Pro His Glu Thr Leu Gln
580 585 590

Ile Ser Thr Gly Ser Lys His Asn Pro Pro Val His Arg Gln Thr Ser
595 600 605

Pro Trp Thr Asp Ser Glu Thr Asp Ser Glu Glu Glu Lys Asp Gln Thr
610 615 620

Gln Glu Ile Gln Ile Gln Leu Asn Lys Leu Arg Lys His Gln Gln His
625 630 635 640

Leu Lys Gln Gln Leu Lys Gln Tyr Leu Lys Pro Gln Asn Ile Glu
645 650 655

<210> 1006

<211> 164

<212> PRT

<213> Betatorquevirus sp.

<400> 1006

Met Pro Pro Tyr Trp Arg Gln Lys Tyr Tyr Arg Arg Arg Tyr Arg Pro
1 5 10 15

Phe Ser Trp Arg Thr Arg Arg Ile Ile Gln Arg Arg Lys Arg Trp Arg
20 25 30



Tyr Arg Lys Pro Arg Lys Thr Tyr Trp Arg Arg Lys Leu Arg Pro Asn 
        35                  40                  45              

Trp Thr Ile Pro His Asn Leu Asn Glu Thr Ile Gln Ile Gln Asn Pro 
    50                  55                  60                  

Asn Thr Cys Pro Gln Thr Glu Leu Gln Glu Trp Asp Trp Arg Arg Asp 
65                  70                  75                  80  

Ile Val Thr Lys Lys Ala Ile Glu Arg Ile Arg Gln His Thr Glu Pro 
                85                  90                  95      

His Glu Thr Leu Gln Ile Ser Thr Gly Ser Lys His Asn Pro Pro Val 
            100                 105                 110         

His Arg Gln Thr Ser Pro Trp Thr Asp Ser Glu Thr Asp Ser Glu Glu 
        115                 120                 125             

Glu Lys Asp Gln Thr Gln Glu Ile Gln Ile Gln Leu Asn Lys Leu Arg 
    130                 135                 140                 

Lys His Gln Gln His Leu Lys Gln Gln Leu Lys Gln Tyr Leu Lys Pro 
145                 150                 155                 160 

Gln Asn Ile Glu 
                

<210> 1007
<211> 99
<212> PRT
<213> Betatorquevirus sp.

<400> 1007
Met Pro Pro Tyr Trp Arg Gln Lys Tyr Tyr Arg Arg Arg Tyr Arg Pro 
1               5                   10                  15      

Phe Ser Trp Arg Thr Arg Arg Ile Ile Gln Arg Arg Lys Arg Trp Arg 
            20                  25                  30          

Tyr Arg Lys Pro Arg Lys Thr Tyr Trp Arg Arg Lys Leu Arg Pro Asn
35 40 45

Trp Thr Ile Pro His Asn Leu Asn Glu Thr Ile Gln Ile Gln Asn Pro
50 55 60

Asn Thr Cys Pro Gln Thr Glu Leu Gln Glu Trp Asp Trp Arg Arg Asp
65 70 75 80

Ile Val Thr Lys Lys Ala Ile Glu Arg Ile Arg Gln His Thr Glu Pro
85 90 95

His Glu Thr Leu Gln Ile Ser Thr Gly Ser Lys His Asn Pro Pro Val
100 105 110

His Arg Gln Thr Ser Pro Trp Thr Asp Ser Glu Thr Asp Ser Glu Glu
115 120 125

Glu Lys Asp Gln Thr Gln Glu Ile Gln Ile Gln Leu Asn Lys Leu Arg
130 135 140

Lys His Gln Gln His Leu Lys Gln Gln Leu Lys Gln Tyr Leu Lys Pro
145 150 155 160

Gln Asn Ile Glu

<210> 1007

<211> 99

<212> PRT

<213> Betatorquevirus sp.

<400> 1007

Met Pro Pro Tyr Trp Arg Gln Lys Tyr Tyr Arg Arg Arg Tyr Arg Pro
1 5 10 15

Phe Ser Trp Arg Thr Arg Arg Ile Ile Gln Arg Arg Lys Arg Trp Arg
20 25 30



Tyr Arg Lys Pro Arg Lys Thr Tyr Trp Arg Arg Lys Leu Arg Val Pro 
        35                  40                  45              

Asn Thr Thr His Gln Tyr Thr Asp Lys His His Arg Gly Arg Thr Gln 
    50                  55                  60                  

Lys Arg Thr Arg Lys Arg Lys Lys Thr Lys His Lys Arg Ser Arg Ser 
65                  70                  75                  80  

Ser Ser Thr Ser Ser Glu Ser Ile Asn Ser Ile Ser Ser Ser Ser Ser 
                85                  90                  95      

Ser Ser Thr 
            

<210> 1008
<211> 2912
<212> DNA
<213> Betatorquevirus sp.

<400> 1008
taataaatat tcaacaggaa aaccacctaa tttaaattgc cgaccacaaa ccgtcactta       60

gttcctcttt ttccacaact tcctctttta ctaatgaata ttcatgtaat taattaataa      120

tcaccgtaat tccggggagg agcctttaaa ctataaaact aactacacat tcgaatggct      180

gagtttatgc cgccagacgg agacgggatc acttcagtga ctccaggctg atcaagggcg      240

ggtgccgaag gtgagtgaaa ccaccgtagt caaggggcaa ttcgggctag atcagtctgg      300

cggaacgggc aagaaactta aaatgtactt tattttacag aaatgttcaa atctccaaca      360

tacttaacaa ctaaaggcaa aaacaatgcc ttaatcaact gcttcgttgg agaccacgat      420

cttctgtgca gctgtaacaa tcctgcctac cattgcctcc aaatacttgc aactacctta      480

gcacctcaac taaaacaaga agaaaaacaa caaataatac aatgccttgg tggtacagac      540

gccgtagcta caacccgtgg agacgaagaa attggtttag aagacctaga aaaactattt      600

acagaagata cagaagaaga cgccgctggg taagaagaaa acctttttac aaacgtaaaa      660

Tyr Arg 35 Lys Pro Arg Lys Thr Tyr Trp Arg Arg Lys Leu Arg Val Pro

40 45

Asn Thr Thr His
50 Gln Tyr Thr Asp Lys His His Arg Gly Arg Thr Gln

55 60

65 Lys Arg Thr Arg Lys Arg 70 Lys Lys Thr Lys His Lys Arg Ser Arg Ser

75 80

Ser Ser Thr Ser Ser 85 Glu Ser Ile Asn Ser Ile Ser Ser Ser Ser Ser

90 95

Ser Ser Thr

<210> 1008

<211> 2912

<212> DNA
<213> Betatorquevirus sp.

<400> 1008taataaatat tcaacaggaa aaccacctaa tttaaattgc cgaccacaaa ccgtcactta

60
gttcctcttt ttccacaact tcctctttta ctaatgaata ttcatgtaat taattaataa

120
tcaccgtaat tccggggagg agcctttaaa ctataaaact aactacacat tcgaatggct

180

gagtttatgc cgccagacgg agacgggatc acttcagtga ctccaggctg atcaagggcg

240

ggtgccgaag gtgagtgaaa ccaccgtagt caaggggcaa ttcgggctag atcagtctgg

300

cggaacgggc aagaaactta aaatgtactt tattttacag aaatgttcaa atctccaaca
360

tacttaacaa ctaaaggcaa aaacaatgcc ttaatcaact gcttcgttgg agaccacgat

420
cttctgtgca gctgtaacaa tcctgcctac cattgcctcc aaatacttgc aactacctta

480
gcacctcaac taaaacaaga agaaaaacaa caaataatad aatgccttgg tggtacagac

540

gccgtagcta caacccgtgg agacgaagaa attggtttag aagacctaga aaaactattt

600

acagaagata cagaagaaga cgccgctggg taagaagaaa accttttad aaacgtaaaa

660



ttaagagact aaatatagta gaatggcaac ctaaatcaat tagaaaatgt agaataaaag      720

gaatgctatg cttgtttcaa acgacagaag acagactgtc atataacttt gatatgtatg      780

aagagtctat tataccagaa aaactgccgg gagggggggg atttagcatt aagaatataa      840

gcttatatgc cttataccaa gaacacatac atgcacacaa catatttaca cacacaaaca      900

cagacagacc actagcaaga tacacaggct gttctttaaa attctaccaa agcaaagaca      960

tagactacgt agtaacatat tctacatcac tcccactaag aagctcaatg ggaatgtaca     1020

actccatgca accatccata catctaatgc aacaaaacaa actaattgta ccaagcaaac     1080

aaacacaaaa aagaagaaaa ccatatatta aaaaacatat atcaccacca acacaaatga     1140

aatctcaatg gtactttcaa cataacattg caaacatacc gctactaatg ataagaacca     1200

cagcattaac attagataat tactatatag gaagcagaca attaagtaca aatgtcacta     1260

tacatacact taacacaaca tacatccaaa acagagactg gggagacaga aataaaactt     1320

actactgcca aacattagga acacaaagat acttcctata tggaacacat tcaactgcac     1380

aaaatattaa tgacataaag ctacaagaac taataccttt aacaaacaca caagactatg     1440

tacaaggctt tgattggaca gaaaaagaca aacataacat aacaacctac aaagaattct     1500

taactaaagg agcaggaaat ccatttcacg cagaatggat aacagcacaa aacccagtaa     1560

tacacacagc aaacagtcct acacaaatag aacaaatata caccgcttca acaacaacat     1620

tccaaaacaa aaaactaaca gacctaccaa cgccaggata tatatttata actccaacag     1680

taagcttaag atacaaccca tacaaagacc tagcagaaag aaacaaatgc tactttgtaa     1740

gaagcaaaat aaatgcacac gggtgggacc cagaacaaca ccaagaatta ataaacagtg     1800

acctaccaca atggttacta ttatttggct acccagacta cataaaaaga acacaaaact     1860

ttgcattagt agacacaaat tacatactag tagaccactg cccatacaca aatccagaaa     1920

aaacaccatt tataccttta agcacatcat ttatagaagg tagaagccca tacagtcctt     1980

cagacacaca tgaaccagat gaagaagacc aaaacaggtg gtacccatgc taccaatatc     2040

aacaagaatc aataaattca atatgtctta gcggtccagg cacaccaaaa ataccaaaag     2100

gaataacagc agaagcaaaa gtaaaatatt cctttaattt taagtggggt ggtgacctac     2160

ttaagagact aaatatagta gaatggcaac ctaaatcaat tagaaaatgt agaataaaag 720

gaatgctatg cttgtttcaa acgacagaag acagactgtc atataacttt gatatgtatg 780

aagagtctat tataccagaa aaactgccgg gagggggggg atttagcatt aagaatataa 840

gcttatatgc cttataccaa gaacacatad atgcacacaa catatttaca cacacaaaca 900

cagacagacc actagcaaga tacacaggct gttctttaaa attctaccaa agcaaagaca 960

tagactacgt agtaacatat tctacatcac tcccactaag aagctcaatg ggaatgtaca 1020

actccatgca accatccata catctaatgc aacaaaacaa actaattgta ccaagcaaac 1080

aaacacaaaa aagaagaaaa ccatatatta aaaaacatat atcaccacca acacaaatga 1140

aatctcaatg gtactttcaa cataacattg caaacatacc gctactaatg ataagaacca 1200

cagcattaac attagataat tactatatag gaagcagaca attaagtaca aatgtcacta 1260

tacatacact taacacaaca tacatccaaa acagagactg gggagacaga aataaaactt 1320

actactgcca aacattagga acacaaagat acttcctata tggaacacat tcaactgcad 1380

aaaatattaa tgacataaag ctacaagaac taataccttt aacaaacaca caagactatg 1440

tacaaggctt tgattggaca gaaaaagaca aacataacat aacaacctad aaagaattct 1500

taactaaagg agcaggaaat ccatttcacg cagaatggat aacagcacaa aacccagtaa 1560

tacacacagc aaacagtcct acacaaatag aacaaatata caccgcttca acaacaacat 1620

tccaaaacaa aaaactaaca gacctaccaa cgccaggata tatatttata actccaacag 1680

taagcttaag atacaaccca tacaaagacc tagcagaaag aaacaaatgc tactttgtaa 1740

gaagcaaaat aaatgcacac gggtgggacc cagaacaaca ccaagaatta ataaacagtg 1800

acctaccaca atggttacta ttatttggct acccagacta cataaaaaga acacaaaact 1860

ttgcattagt agacacaaat tacatactag tagaccactg cccatacaca aatccagaaa 1920

aaacaccatt tataccttta agcacatcat ttatagaagg tagaagccca tacagtcctt 1980

cagacacaca tgaaccagat gaagaagacc aaaacaggtg gtacccatgo taccaatata 2040

aacaagaatc aataaattca atatgtctta gcggtccagg cacaccaaaa ataccaaaag 2100

gaataacagc agaagcaaaa gtaaaatatt cctttaattt taagtggggt ggtgacctac 2160



caccaatgtc tacaattaca aacccgacag accagccaac atatgttgtt cccaataact     2220

tcaatgaaac aacttcgtta cagaatccaa ccaccagacc agagcacttc ttgtactcct     2280

ttgacgaaag gaggggacaa cttacagaaa aagctacaaa acgcttgctt aaagactggg     2340

aaactaaaga aacttcttta ttgtctacag aatacagatt cgcggagcca acacaaacac     2400

aagccccaca agaggacccg tcctcggaag aagaagaaga gagcaacctc ttcgagcgac     2460

tcctccgaca gcgaaccaag cagctccagc tcaagcgcag aataatacaa acattgaaag     2520

acctacaaaa attagaataa ctaacagcaa aaacaccgtt tacctatttc cacctgaaca     2580

aaagaacaga agactaacac catgggaaat acaagaagac aaagaaatag ccaatttatt     2640

tggcagacca catagatact ttttaaaaga cattcctttc tattgggata tacccccaga     2700

gcctaaagta aactttgatt taaattttca ataaagaaat aaagggcaag gccccattaa     2760

ctcaaagtcg gtgtctacct ctttaagttt aactttacta aacggactcc gcctccctaa     2820

atttgggcgc caaaaggggg ctccgccccc ttaaacccca gggggctccg ccccctaaaa     2880

cccccaaggg ggctacgccc ccttacaccc cc                                   2912

<210> 1009
<211> 96
<212> PRT
<213> Betatorquevirus sp.

<400> 1009
Met Phe Lys Ser Pro Thr Tyr Leu Thr Thr Lys Gly Lys Asn Asn Ala 
1               5                   10                  15      

Leu Ile Asn Cys Phe Val Gly Asp His Asp Leu Leu Cys Ser Cys Asn 
            20                  25                  30          

Asn Pro Ala Tyr His Cys Leu Gln Ile Leu Ala Thr Thr Leu Ala Pro 
        35                  40                  45              

Gln Leu Lys Gln Glu Glu Lys Gln Gln Ile Ile Gln Cys Leu Gly Gly 
    50                  55                  60                  

Thr Asp Ala Val Ala Thr Thr Arg Gly Asp Glu Glu Ile Gly Leu Glu 

caccaatgtc tacaattaca aacccgacag accagccaac atatgttgtt cccaataact 2220

tcaatgaaac aacttcgtta cagaatccaa ccaccagaco agagcactto ttgtactcct 2280

ttgacgaaag gaggggacaa cttacagaaa aagctacaaa acgcttgctt aaagactggg 2340

aaactaaaga aacttcttta ttgtctacag aatacagatt cgcggagcca acacaaacao 2400

aagccccaca agaggacccg tcctcggaag aagaagaaga gagcaacctc ttcgagcgad 2460

tcctccgaca gcgaaccaag cagctccagc tcaagcgcag aataatacaa acattgaaag 2520

acctacaaaa attagaataa ctaacagcaa aaacaccgtt tacctatttc cacctgaaca 2580

aaagaacaga agactaacac catgggaaat acaagaagao aaagaaatag ccaatttatt 2640

tggcagacca catagatact ttttaaaaga cattcctttc tattgggata tacccccaga 2700

gcctaaagta aactttgatt taaattttca ataaagaaat aaagggcaag gccccattaa 2760

ctcaaagtcg gtgtctacct ctttaagttt aactttacta aacggactco gcctccctaa 2820

atttgggcgc caaaaggggg ctccgccccc ttaaacccca gggggctccg ccccctaaaa 2880

cccccaaggg ggctacgccc ccttacacco CC 2912

<210> 1009

<211> 96

<212> PRT
<213> Betatorquevirus sp.

<400> 1009
Met Phe Lys Ser Pro Thr Tyr Leu Thr Thr Lys Gly Lys Asn Asn Ala

1 5 10 15

Leu Ile Asn Cys Phe Val Gly Asp His Asp Leu Leu Cys Ser Cys Asn

20 25 30

Asn Pro Ala Tyr His Cys Leu Gln Ile Leu Ala Thr Thr Leu Ala Pro

35 40 45

Gln Leu Lys Gln Glu Glu Lys Gln Gln Ile Ile Gln Cys Leu Gly Gly

50 55 60

Thr Asp Ala Val Ala Thr Thr Arg Gly Asp Glu Glu Ile Gly Leu Glu



65                  70                  75                  80  

Asp Leu Glu Lys Leu Phe Thr Glu Asp Thr Glu Glu Asp Ala Ala Gly 
                85                  90                  95      

<210> 1010
<211> 198
<212> PRT
<213> Betatorquevirus sp.

<400> 1010
Met Phe Lys Ser Pro Thr Tyr Leu Thr Thr Lys Gly Lys Asn Asn Ala 
1               5                   10                  15      

Leu Ile Asn Cys Phe Val Gly Asp His Asp Leu Leu Cys Ser Cys Asn 
            20                  25                  30          

Asn Pro Ala Tyr His Cys Leu Gln Ile Leu Ala Thr Thr Leu Ala Pro 
        35                  40                  45              

Gln Leu Lys Gln Glu Glu Lys Gln Gln Ile Ile Gln Cys Leu Gly Gly 
    50                  55                  60                  

Thr Asp Ala Val Ala Thr Thr Arg Gly Asp Glu Glu Ile Gly Leu Glu 
65                  70                  75                  80  

Asp Leu Glu Lys Leu Phe Thr Glu Asp Thr Glu Glu Asp Ala Ala Gly 
                85                  90                  95      

Gln His Met Leu Phe Pro Ile Thr Ser Met Lys Gln Leu Arg Tyr Arg 
            100                 105                 110         

Ile Gln Pro Pro Asp Gln Ser Thr Ser Cys Thr Pro Leu Thr Lys Gly 
        115                 120                 125             

Gly Asp Asn Leu Gln Lys Lys Leu Gln Asn Ala Cys Leu Lys Thr Gly 
    130                 135                 140                 

Lys Leu Lys Lys Leu Leu Tyr Cys Leu Gln Asn Thr Asp Ser Arg Ser 

65 70 75 80

Asp Leu Glu Lys Leu Phe Thr Glu Asp Thr Glu Glu Asp Ala Ala Gly
85 90 95

<210> 1010

<211> 198

<212> PRT

<213> Betatorquevirus sp.

< 400> 1010

Met Phe Lys Ser Pro Thr Tyr Leu Thr Thr Lys Gly Lys Asn Asn Ala
1 5 10 15

Leu Ile Asn Cys Phe Val Gly Asp His Asp Leu Leu Cys Ser Cys Asn
20 25 30

Asn Pro Ala Tyr His Cys Leu Gln Ile Leu Ala Thr Thr Leu Ala Pro
35 40 45

Gln Leu Lys Gln Glu Glu Lys Gln Gln Ile Ile Gln Cys Leu Gly Gly
50 55 60

Thr Asp Ala Val Ala Thr Thr Arg Gly Asp Glu Glu Ile Gly Leu Glu
65 70 75 80

Asp Leu Glu Lys Leu Phe Thr Glu Asp Thr Glu Glu Asp Ala Ala Gly
85 90 95

Gln His Met Leu Phe Pro Ile Thr Ser Met Lys Gln Leu Arg Tyr Arg
100 105 110

Ile Gln Pro Pro Asp Gln Ser Thr Ser Cys Thr Pro Leu Thr Lys Gly
115 120 125

Gly Asp Asn Leu Gln Lys Lys Leu Gln Asn Ala Cys Leu Lys Thr Gly
130 135 140

Lys Leu Lys Lys Leu Leu Tyr Cys Leu Gln Asn Thr Asp Ser Arg Ser



145                 150                 155                 160 

Gln His Lys His Lys Pro His Lys Arg Thr Arg Pro Arg Lys Lys Lys 
                165                 170                 175     

Lys Arg Ala Thr Ser Ser Ser Asp Ser Ser Asp Ser Glu Pro Ser Ser 
            180                 185                 190         

Ser Ser Ser Ser Ala Glu 
        195             

<210> 1011
<211> 216
<212> PRT
<213> Betatorquevirus sp.

<400> 1011
Met Phe Lys Ser Pro Thr Tyr Leu Thr Thr Lys Gly Lys Asn Asn Ala 
1               5                   10                  15      

Leu Ile Asn Cys Phe Val Gly Asp His Asp Leu Leu Cys Ser Cys Asn 
            20                  25                  30          

Asn Pro Ala Tyr His Cys Leu Gln Ile Leu Ala Thr Thr Leu Ala Pro 
        35                  40                  45              

Gln Leu Lys Gln Glu Glu Lys Gln Gln Ile Ile Gln Cys Leu Gly Gly 
    50                  55                  60                  

Thr Asp Ala Val Ala Thr Thr Arg Gly Asp Glu Glu Ile Gly Leu Glu 
65                  70                  75                  80  

Asp Leu Glu Lys Leu Phe Thr Glu Asp Thr Glu Glu Asp Ala Ala Gly 
                85                  90                  95      

Ile Gln Ile Arg Gly Ala Asn Thr Asn Thr Ser Pro Thr Arg Gly Pro 
            100                 105                 110         

Val Leu Gly Arg Arg Arg Arg Glu Gln Pro Leu Arg Ala Thr Pro Pro 

145 150 155 160

Gln His Lys His Lys Pro His Lys Arg Thr Arg Pro Arg Lys Lys Lys
165 170 175

Lys Arg Ala Thr Ser Ser Ser Asp Ser Ser Asp Ser Glu Pro Ser Ser
180 185 190

Ser Ser Ser Ser Ala Glu
195

<210> 1011

<211> 216

<212> PRT

<213> Betatorquevirus sp.

<400> 1011

Met Phe Lys Ser Pro Thr Tyr Leu Thr Thr Lys Gly Lys Asn Asn Ala
1 5 10 15

Leu Ile Asn Cys Phe Val Gly Asp His Asp Leu Leu Cys Ser Cys Asn
20 25 30

Asn Pro Ala Tyr His Cys Leu Gln Ile Leu Ala Thr Thr Leu Ala Pro
35 40 45

Gln Leu Lys Gln Glu Glu Lys Gln Gln Ile Ile Gln Cys Leu Gly Gly
50 55 60

Thr Asp Ala Val Ala Thr Thr Arg Gly Asp Glu Glu Ile Gly Leu Glu
65 70 75 80

Asp Leu Glu Lys Leu Phe Thr Glu Asp Thr Glu Glu Asp Ala Ala Gly
85 90 95

Ile Gln Ile Arg Gly Ala Asn Thr Asn Thr Ser Pro Thr Arg Gly Pro
100 105 110

Val Leu Gly Arg Arg Arg Arg Glu Gln Pro Leu Arg Ala Thr Pro Pro



        115                 120                 125             

Thr Ala Asn Gln Ala Ala Pro Ala Gln Ala Gln Asn Asn Thr Asn Ile 
    130                 135                 140                 

Glu Arg Pro Thr Lys Ile Arg Ile Thr Asn Ser Lys Asn Thr Val Tyr 
145                 150                 155                 160 

Leu Phe Pro Pro Glu Gln Lys Asn Arg Arg Leu Thr Pro Trp Glu Ile 
                165                 170                 175     

Gln Glu Asp Lys Glu Ile Ala Asn Leu Phe Gly Arg Pro His Arg Tyr 
            180                 185                 190         

Phe Leu Lys Asp Ile Pro Phe Tyr Trp Asp Ile Pro Pro Glu Pro Lys 
        195                 200                 205             

Val Asn Phe Asp Leu Asn Phe Gln 
    210                 215     

<210> 1012
<211> 672
<212> PRT
<213> Betatorquevirus sp.

<400> 1012
Met Pro Trp Trp Tyr Arg Arg Arg Ser Tyr Asn Pro Trp Arg Arg Arg 
1               5                   10                  15      

Asn Trp Phe Arg Arg Pro Arg Lys Thr Ile Tyr Arg Arg Tyr Arg Arg 
            20                  25                  30          

Arg Arg Arg Trp Val Arg Arg Lys Pro Phe Tyr Lys Arg Lys Ile Lys 
        35                  40                  45              

Arg Leu Asn Ile Val Glu Trp Gln Pro Lys Ser Ile Arg Lys Cys Arg 
    50                  55                  60                  

Ile Lys Gly Met Leu Cys Leu Phe Gln Thr Thr Glu Asp Arg Leu Ser 

115 120 125

Thr Ala Asn Gln Ala Ala Pro Ala Gln Ala Gln Asn Asn Thr Asn Ile
130 135 140

Glu Arg Pro Thr Lys Ile Arg Ile Thr Asn Ser Lys Asn Thr Val Tyr
145 150 155 160

Leu Phe Pro Pro Glu Gln Lys Asn Arg Arg Leu Thr Pro Trp Glu Ile
165 170 175

Gln Glu Asp Lys Glu Ile Ala Asn Leu Phe Gly Arg Pro His Arg Tyr
180 185 190

Phe Leu Lys Asp Ile Pro Phe Tyr Trp Asp Ile Pro Pro Glu Pro Lys
195 200 205

Val Asn Phe Asp Leu Asn Phe Gln
210 215

<210> 1012

<211> 672

<212> PRT

<213> Betatorquevirus sp.

<400> 1012

Met Pro Trp Trp Tyr Arg Arg Arg Ser Tyr Asn Pro Trp Arg Arg Arg
1 5 10 15

Asn Trp Phe Arg Arg Pro Arg Lys Thr Ile Tyr Arg Arg Tyr Arg Arg
20 25 30

Arg Arg Arg Trp Val Arg Arg Lys Pro Phe Tyr Lys Arg Lys Ile Lys
35 40 45

Arg Leu Asn Ile Val Glu Trp Gln Pro Lys Ser Ile Arg Lys Cys Arg
50 55 60

Ile Lys Gly Met Leu Cys Leu Phe Gln Thr Thr Glu Asp Arg Leu Ser



65                  70                  75                  80  

Tyr Asn Phe Asp Met Tyr Glu Glu Ser Ile Ile Pro Glu Lys Leu Pro 
                85                  90                  95      

Gly Gly Gly Gly Phe Ser Ile Lys Asn Ile Ser Leu Tyr Ala Leu Tyr 
            100                 105                 110         

Gln Glu His Ile His Ala His Asn Ile Phe Thr His Thr Asn Thr Asp 
        115                 120                 125             

Arg Pro Leu Ala Arg Tyr Thr Gly Cys Ser Leu Lys Phe Tyr Gln Ser 
    130                 135                 140                 

Lys Asp Ile Asp Tyr Val Val Thr Tyr Ser Thr Ser Leu Pro Leu Arg 
145                 150                 155                 160 

Ser Ser Met Gly Met Tyr Asn Ser Met Gln Pro Ser Ile His Leu Met 
                165                 170                 175     

Gln Gln Asn Lys Leu Ile Val Pro Ser Lys Gln Thr Gln Lys Arg Arg 
            180                 185                 190         

Lys Pro Tyr Ile Lys Lys His Ile Ser Pro Pro Thr Gln Met Lys Ser 
        195                 200                 205             

Gln Trp Tyr Phe Gln His Asn Ile Ala Asn Ile Pro Leu Leu Met Ile 
    210                 215                 220                 

Arg Thr Thr Ala Leu Thr Leu Asp Asn Tyr Tyr Ile Gly Ser Arg Gln 
225                 230                 235                 240 

Leu Ser Thr Asn Val Thr Ile His Thr Leu Asn Thr Thr Tyr Ile Gln 
                245                 250                 255     

Asn Arg Asp Trp Gly Asp Arg Asn Lys Thr Tyr Tyr Cys Gln Thr Leu 
            260                 265                 270         

65 70 75 80

Tyr Asn Phe Asp Met Tyr Glu Glu Ser Ile Ile Pro Glu Lys Leu Pro
85 90 95

Gly Gly Gly Gly Phe Ser Ile Lys Asn Ile Ser Leu Tyr Ala Leu Tyr
100 105 110

Gln Glu His Ile His Ala His Asn Ile Phe Thr His Thr Asn Thr Asp
115 120 125

Arg Pro Leu Ala Arg Tyr Thr Gly Cys Ser Leu Lys Phe Tyr Gln Ser
130 135 140

Lys Asp Ile Asp Tyr Val Val Thr Tyr Ser Thr Ser Leu Pro Leu Arg
145 150 155 160

Ser Ser Met Gly Met Tyr Asn Ser Met Gln Pro Ser Ile His Leu Met
165 170 175

Gln Gln Asn Lys Leu Ile Val Pro Ser Lys Gln Thr Gln Lys Arg Arg
180 185 190

Lys Pro Tyr Ile Lys Lys His Ile Ser Pro Pro Thr Gln Met Lys Ser
195 200 205

Gln Trp Tyr Phe Gln His Asn Ile Ala Asn Ile Pro Leu Leu Met Ile
210 215 220

Arg Thr Thr Ala Leu Thr Leu Asp Asn Tyr Tyr Ile Gly Ser Arg Gln
225 230 235 240

Leu Ser Thr Asn Val Thr Ile His Thr Leu Asn Thr Thr Tyr Ile Gln
245 250 255

Asn Arg Asp Trp Gly Asp Arg Asn Lys Thr Tyr Tyr Cys Gln Thr Leu
260 265 270



Gly Thr Gln Arg Tyr Phe Leu Tyr Gly Thr His Ser Thr Ala Gln Asn 
        275                 280                 285             

Ile Asn Asp Ile Lys Leu Gln Glu Leu Ile Pro Leu Thr Asn Thr Gln 
    290                 295                 300                 

Asp Tyr Val Gln Gly Phe Asp Trp Thr Glu Lys Asp Lys His Asn Ile 
305                 310                 315                 320 

Thr Thr Tyr Lys Glu Phe Leu Thr Lys Gly Ala Gly Asn Pro Phe His 
                325                 330                 335     

Ala Glu Trp Ile Thr Ala Gln Asn Pro Val Ile His Thr Ala Asn Ser 
            340                 345                 350         

Pro Thr Gln Ile Glu Gln Ile Tyr Thr Ala Ser Thr Thr Thr Phe Gln 
        355                 360                 365             

Asn Lys Lys Leu Thr Asp Leu Pro Thr Pro Gly Tyr Ile Phe Ile Thr 
    370                 375                 380                 

Pro Thr Val Ser Leu Arg Tyr Asn Pro Tyr Lys Asp Leu Ala Glu Arg 
385                 390                 395                 400 

Asn Lys Cys Tyr Phe Val Arg Ser Lys Ile Asn Ala His Gly Trp Asp 
                405                 410                 415     

Pro Glu Gln His Gln Glu Leu Ile Asn Ser Asp Leu Pro Gln Trp Leu 
            420                 425                 430         

Leu Leu Phe Gly Tyr Pro Asp Tyr Ile Lys Arg Thr Gln Asn Phe Ala 
        435                 440                 445             

Leu Val Asp Thr Asn Tyr Ile Leu Val Asp His Cys Pro Tyr Thr Asn 
    450                 455                 460                 

Pro Glu Lys Thr Pro Phe Ile Pro Leu Ser Thr Ser Phe Ile Glu Gly 

Gly Thr Gln Arg Tyr Phe Leu Tyr Gly Thr His Ser Thr Ala Gln Asn
275 280 285

Ile Asn Asp Ile Lys Leu Gln Glu Leu Ile Pro Leu Thr Asn Thr Gln
290 295 300

Asp Tyr Val Gln Gly Phe Asp Trp Thr Glu Lys Asp Lys His Asn Ile
305 310 315 320

Thr Thr Tyr Lys Glu Phe Leu Thr Lys Gly Ala Gly Asn Pro Phe His
325 330 335

Ala Glu Trp Ile Thr Ala Gln Asn Pro Val Ile His Thr Ala Asn Ser
340 345 350

Pro Thr Gln Ile Glu Gln Ile Tyr Thr Ala Ser Thr Thr Thr Phe Gln
355 360 365

Asn Lys Lys Leu Thr Asp Leu Pro Thr Pro Gly Tyr Ile Phe Ile Thr
370 375 380

Pro Thr Val Ser Leu Arg Tyr Asn Pro Tyr Lys Asp Leu Ala Glu Arg
385 390 395 400

Asn Lys Cys Tyr Phe Val Arg Ser Lys Ile Asn Ala His Gly Trp Asp
405 410 415

Pro Glu Gln His Gln Glu Leu Ile Asn Ser Asp Leu Pro Gln Trp Leu

420 425 430

Leu Leu Phe Gly Tyr Pro Asp Tyr Ile Lys Arg Thr Gln Asn Phe Ala
435 440 445

Leu Val Asp Thr Asn Tyr Ile Leu Val Asp His Cys Pro Tyr Thr Asn
450 455 460

Pro Glu Lys Thr Pro Phe Ile Pro Leu Ser Thr Ser Phe Ile Glu Gly



465                 470                 475                 480 

Arg Ser Pro Tyr Ser Pro Ser Asp Thr His Glu Pro Asp Glu Glu Asp 
                485                 490                 495     

Gln Asn Arg Trp Tyr Pro Cys Tyr Gln Tyr Gln Gln Glu Ser Ile Asn 
            500                 505                 510         

Ser Ile Cys Leu Ser Gly Pro Gly Thr Pro Lys Ile Pro Lys Gly Ile 
        515                 520                 525             

Thr Ala Glu Ala Lys Val Lys Tyr Ser Phe Asn Phe Lys Trp Gly Gly 
    530                 535                 540                 

Asp Leu Pro Pro Met Ser Thr Ile Thr Asn Pro Thr Asp Gln Pro Thr 
545                 550                 555                 560 

Tyr Val Val Pro Asn Asn Phe Asn Glu Thr Thr Ser Leu Gln Asn Pro 
                565                 570                 575     

Thr Thr Arg Pro Glu His Phe Leu Tyr Ser Phe Asp Glu Arg Arg Gly 
            580                 585                 590         

Gln Leu Thr Glu Lys Ala Thr Lys Arg Leu Leu Lys Asp Trp Glu Thr 
        595                 600                 605             

Lys Glu Thr Ser Leu Leu Ser Thr Glu Tyr Arg Phe Ala Glu Pro Thr 
    610                 615                 620                 

Gln Thr Gln Ala Pro Gln Glu Asp Pro Ser Ser Glu Glu Glu Glu Glu 
625                 630                 635                 640 

Ser Asn Leu Phe Glu Arg Leu Leu Arg Gln Arg Thr Lys Gln Leu Gln 
                645                 650                 655     

Leu Lys Arg Arg Ile Ile Gln Thr Leu Lys Asp Leu Gln Lys Leu Glu 
            660                 665                 670         

465 470 475 480

Arg Ser Pro Tyr Ser Pro Ser Asp Thr His Glu Pro Asp Glu Glu Asp
485 490 495

Gln Asn Arg Trp Tyr Pro Cys Tyr Gln Tyr Gln Gln Glu Ser Ile Asn
500 505 510

Ser Ile Cys Leu Ser Gly Pro Gly Thr Pro Lys Ile Pro Lys Gly Ile
515 520 525

Thr Ala Glu Ala Lys Val Lys Tyr Ser Phe Asn Phe Lys Trp Gly Gly
530 535 540

Asp Leu Pro Pro Met Ser Thr Ile Thr Asn Pro Thr Asp Gln Pro Thr
545 550 555 560

Tyr Val Val Pro Asn Asn Phe Asn Glu Thr Thr Ser Leu Gln Asn Pro
565 570 575

Thr Thr Arg Pro Glu His Phe Leu Tyr Ser Phe Asp Glu Arg Arg Gly
580 585 590

Gln Leu Thr Glu Lys Ala Thr Lys Arg Leu Leu Lys Asp Trp Glu Thr
595 600 605

Lys Glu Thr Ser Leu Leu Ser Thr Glu Tyr Arg Phe Ala Glu Pro Thr
610 615 620

Gln Thr Gln Ala Pro Gln Glu Asp Pro Ser Ser Glu Glu Glu Glu Glu
625 630 635 640

Ser Asn Leu Phe Glu Arg Leu Leu Arg Gln Arg Thr Lys Gln Leu Gln
645 650 655

Leu Lys Arg Arg Ile Ile Gln Thr Leu Lys Asp Leu Gln Lys Leu Glu
660 665 670



<210> 1013
<211> 80
<212> PRT
<213> Betatorquevirus sp.

<400> 1013
Met Pro Trp Trp Tyr Arg Arg Arg Ser Tyr Asn Pro Trp Arg Arg Arg 
1               5                   10                  15      

Asn Trp Phe Arg Arg Pro Arg Lys Thr Ile Tyr Arg Arg Tyr Arg Arg 
            20                  25                  30          

Arg Arg Arg Trp Asn Thr Asp Ser Arg Ser Gln His Lys His Lys Pro 
        35                  40                  45              

His Lys Arg Thr Arg Pro Arg Lys Lys Lys Lys Arg Ala Thr Ser Ser 
    50                  55                  60                  

Ser Asp Ser Ser Asp Ser Glu Pro Ser Ser Ser Ser Ser Ser Ala Glu 
65                  70                  75                  80  

<210> 1014
<211> 3853
<212> DNA
<213> Alphatorquevirus sp.

<400> 1014
ggcttagtgc gtcaccaccc acgtgacccg cctccgccaa ttaacaggta cttcgtacac       60

ttcctgggcg ggcttataag actaatataa gtagctgcac ttccgaatgg ctgagttttc      120

cacgcccgtc cgcagcggtg aagccacgga gggagctcag cgcgtcccga gggcgggtgc      180

cggaggtgag tttacacacc gcagtcaagg ggcaattcgg gctcgggact ggccgggctt      240

tgggcaaggc tcttaaaaaa gctatgttta ttggcaggca ctaccgaaag aaaagggcgc      300

tgctactgct atctgtgcat tctacaaaga caaaagggaa acttctaata gctatgtgga      360

ctcccccacg caatgatcaa caatacctta actggcaatg gtacacttct gtacttagct      420

cccactctgc tatgtgcggg tgttccgacg ctatcgctca tcttaatcat cttgctaatc      480

tgcttcgtgc cccgcaaaat ccgcccccgc ctgataatcc aagaccccta cccgtgcgag      540

<210> 1013

<211> 80

<212> PRT
<213> Betatorquevirus sp.

<400> 1013
Met Pro Trp Trp Tyr Arg Arg Arg Ser Tyr Asn Pro Trp Arg Arg Arg

1 5 10 15

Asn Trp Phe Arg Arg Pro Arg Lys Thr Ile Tyr Arg Arg Tyr Arg Arg

20 25 30

Arg Arg Arg Trp Asn Thr Asp Ser Arg Ser Gln His Lys His Lys Pro

35 40 45

His Lys Arg Thr Arg Pro Arg Lys Lys Lys Lys Arg Ala Thr Ser Ser

50 55 60

Ser Asp Ser Ser Asp Ser Glu Pro Ser Ser Ser Ser Ser Ser Ala Glu

65 70 75 80

<210> 1014

<211> 3853

<212> DNA
<213> Alphatorquevirus sp.

<400> 1014
ggcttagtgc gtcaccaccc acgtgacccg cctccgccaa ttaacaggta cttcgtacac 60

ttcctgggcg ggcttataag actaatataa gtagctgcac ttccgaatgg ctgagttttc 120

cacgcccgtc cgcagcggtg aagccacgga gggagctcag cgcgtcccga gggcgggtgc 180

cggaggtgag tttacacacc gcagtcaagg ggcaattcgg gctcgggact ggccgggctt 240

tgggcaaggc tcttaaaaaa gctatgttta ttggcaggca ctaccgaaag aaaagggcgc 300

tgctactgct atctgtgcat tctacaaaga caaaagggaa acttctaata gctatgtgga 360

ctcccccacg caatgatcaa caatacctta actggcaatg gtacacttct gtacttagct
420

cccactctgc tatgtgcggg tgttccgacg ctatcgctca tcttaatcat cttgctaatc 480

tgcttcgtgc cccgcaaaat ccgcccccgc ctgataatcc aagaccccta cccgtgcgag 540



cactgcctgc tcccccggct gcccacgagg cagccggtga tcgagcacca tggcctatgg      600

gtggtggagg agacgccgga ggcgctggcg caggtggaga cgccgaccat ggaggcgccg      660

ctggaggacc cgcagacgca gacctgctag acgccgtggc cgccgcagaa acgtaaggag      720

acggcgcaga gggaggtgga gaaggaggta caggaggtgg aaaagaaagg gcagacgtag      780

aagaaaagca aaaataataa taagacagtg gcagccaaac tacagaagaa gatgtaatat      840

agtgggctac ctccctatac ttatctgtgg tggaaatact gtttctagaa actatgccac      900

acactcagac gatactaact atccaggacc ctttggggga ggcatgacca cagacaaatt      960

cagccttaga atactatatg atgaatacaa aagatttatg aactactgga cagcctcaaa     1020

tgaggaccta gatctctgta gatatctagg atgcactttt tacttcttta gacaccctga     1080

agtagacttt attataaaaa taaacaccat gcccccattc ttagatacaa ccataacagc     1140

acctagcata cacccaggcc tcatggccct agacaaaaga gccagatgga ttccttctct     1200

taaaaataga ccaggtaaaa aacactatat aaaaattaga gtaggggctc ctaaaatgtt     1260

cacagataaa tggtaccctc aaacagacct ctgtgacatg acactgctaa ctatctatgc     1320

aaccgcagcg gatatgcaat atccgttcgg ctcaccacta actgacactg tggttgttaa     1380

ctcccaagtt ctgcaatcca tgtatgatga aacaattagc atattacctg atgaaaaaac     1440

taaaagaaat agccttctta cttctataag aagctacata cctttttata atactacaca     1500

aacaatagct caattaaaac catttgtaga tgcaggagga cacacaacag gctcaacaac     1560

aactacatgg ggacaactat taaacacaac taaatttacc actaccacaa caaccacata     1620

cacataccct ggcaccacaa atacagcagt aacatttata acagccaatg atacctggta     1680

caggggaaca gcatataaag ataacattaa agatgtacca caaaaagcag cacaattata     1740

ctttcaaaca acacaaaaac tactaggaaa cacattccat ggctcagatg aaacacttga     1800

ataccatgca ggcctataca gctctatctg gctatcacca ggtagatcct actttgaaac     1860

accaggtgca tacacagaca ttaaatataa cccttttaca gacagaggag aaggcaacat     1920

gctgtggata gactggctaa gtaaaaaaaa catgaaatat gacaaagtgc aaagtaagtg     1980

cctagtagca gacctaccac tgtgggcagc agcatatggt tatgtagaat tctgctctaa     2040



aagcacagga gacacaaaca tacacatgaa tgccagacta ctaataagaa gtccttttac     2100

agacccccag ctaatagtac acacagaccc cactaaaggc tttgtaccct attctttaaa     2160

ctttggaaat ggtaaaatgc caggaggtag cagcaatgtt cccataagaa tgagagctaa     2220

gtggtacccc actttatccc accaacaaga agttctagag gccttagcac agtcaggacc     2280

ctttgcttat cactcagaca ttaaaaaagt atctctaggc ataaaatacc gttttaagtg     2340

gatctggggt ggaaaccccg ttcgccaaca ggttgttaga aatccctgca aggaacccca     2400

ctcctcgggc aatagagtcc ctagaagcat acaaatcgtt gacccgagat acaactcacc     2460

ggaacttacc atccatgcct gggacttcag acgtggcttc tttggcccga aagctattca     2520

aagaatgcaa caacaaccaa ctgctactga atttttttca gcaggccgca agagacccag     2580

aagggacaca gaagtgtatc agtccgacca agaaaaggag caaaaagaaa gctcgctttt     2640

ccccccagtc aagctcctcc gaagagtccc cccgtgggag gactcggaac aggagcaaag     2700

cgggtcgcaa agctcagagg aagagacggc gaccctctcc cagcagctca aacagcagct     2760

gcagcagcag cgagtcttgg gagtcaaact cagactcctg ttcaaccaag tccaaaaaat     2820

ccaacaaaat caagatatca accctacctt gttaccaagg gggggggatc tagtatcctt     2880

ctttcaggct gtaccataaa tatgtttcca gaccctaaac cttactgccc ctccagcaat     2940

gactggaaag aagagtatga ggcctgtaaa tattgggata gacctcccag acacaacctt     3000

agagaccccc ccttttaccc ctgggcccct aaaaacaatc cttgcaatgt aagctttaaa     3060

cttggcttca aataaactag gccgtgggag tttcacttgt cggtgtctac ctctataagt     3120

cactaagcac tccgagcgca gcgaggagtg cgacccttcc ccctggtgca acgccctcgg     3180

cggccgcgcg ctacgccttc ggctgcgcgc ggcacctcgg acccccgctc gtgctgacac     3240

gcttgcgcgt gtcagaccac ttcgggctcg cgggggtcgg gaaatttgct aaacagactc     3300

cgagttgcca ttggacactg tagctatgaa tcagtaacga aagtgagtgg ggccagactt     3360

cgccataagg cctttatctt cttgccattt gtcagtattg ggggtcgcca taaactttgg     3420

gctccatttt aggccttccg gactacaaaa atcgccatat ttgtgacgtc agagccgcca     3480

ttttaagtca gctctgggga ggcgtgactt ccagttcaaa ggtcatcctc accataactg     3540



gcacaaaatg gccgccaact tcttccgggt caaaggtcac tgctacgtca taggtgacgt     3600

ggggggggac ctacttaaac acggaagtag gccccgacac gtcactgtca cgtgacagta     3660

cgtcacagcc gccattttgt tttacaaaat agccgacttc cttcctcttt tttaaaaaaa     3720

ggcgccaaaa aaccgtcggc gggggggccg cgcgctgcgc gcgcggcccc cgggggaggc     3780

acagcctccc ccccccgcgc gcatgcgcgc gggtcccccc ccctccgggg ggctccgccc     3840

cccggccccc ccc                                                        3853

<210> 1015
<211> 120
<212> PRT
<213> Alphatorquevirus sp.

<400> 1015
Met Trp Thr Pro Pro Arg Asn Asp Gln Gln Tyr Leu Asn Trp Gln Trp 
1               5                   10                  15      

Tyr Thr Ser Val Leu Ser Ser His Ser Ala Met Cys Gly Cys Ser Asp 
            20                  25                  30          

Ala Ile Ala His Leu Asn His Leu Ala Asn Leu Leu Arg Ala Pro Gln 
        35                  40                  45              

Asn Pro Pro Pro Pro Asp Asn Pro Arg Pro Leu Pro Val Arg Ala Leu 
    50                  55                  60                  

Pro Ala Pro Pro Ala Ala His Glu Ala Ala Gly Asp Arg Ala Pro Trp 
65                  70                  75                  80  

Pro Met Gly Gly Gly Gly Asp Ala Gly Gly Ala Gly Ala Gly Gly Asp 
                85                  90                  95      

Ala Asp His Gly Gly Ala Ala Gly Gly Pro Ala Asp Ala Asp Leu Leu 
            100                 105                 110         

Asp Ala Val Ala Ala Ala Glu Thr 
        115                 120 

gcacaaaatg gccgccaact tcttccgggt caaaggtcac tgctacgtca taggtgacgt 3600

ggggggggad ctacttaaac acggaagtag gccccgacac gtcactgtca cgtgacagta 3660

cgtcacagcc gccattttgt tttacaaaat agccgactto cttcctcttt tttaaaaaaa 3720

ggcgccaaaa aaccgtcggc gggggggccg cgcgctgcgc gcgcggcccc cgggggaggc 3780

acagcctccc ccccccgcgc gcatgcgcgc gggtcccccc ccctccgggg ggctccgccc 3840

cccggccccc CCC 3853

<210> 1015

<211> 120

<212> PRT

<213> Alphatorquevirus sp.

<400> 1015
Met Trp Thr Pro Pro Arg Asn Asp Gln Gln Tyr Leu Asn Trp Gln Trp
1 5 10 15

Tyr Thr Ser Val Leu Ser Ser His Ser Ala Met Cys Gly Cys Ser Asp
20 25 30

Ala Ile Ala His Leu Asn His Leu Ala Asn Leu Leu Arg Ala Pro Gln
35 40 45

Asn Pro Pro Pro Pro Asp Asn Pro Arg Pro Leu Pro Val Arg Ala Leu
50 55 60

Pro Ala Pro Pro Ala Ala His Glu Ala Ala Gly Asp Arg Ala Pro Trp
65 70 75 80

Pro Met Gly Gly Gly Gly Asp Ala Gly Gly Ala Gly Ala Gly Gly Asp
85 90 95

Ala Asp His Gly Gly Ala Ala Gly Gly Pro Ala Asp Ala Asp Leu Leu

100 105 110

Asp Ala Val Ala Ala Ala Glu Thr
115 120



<210> 1016
<211> 286
<212> PRT
<213> Alphatorquevirus sp.

<400> 1016
Met Trp Thr Pro Pro Arg Asn Asp Gln Gln Tyr Leu Asn Trp Gln Trp 
1               5                   10                  15      

Tyr Thr Ser Val Leu Ser Ser His Ser Ala Met Cys Gly Cys Ser Asp 
            20                  25                  30          

Ala Ile Ala His Leu Asn His Leu Ala Asn Leu Leu Arg Ala Pro Gln 
        35                  40                  45              

Asn Pro Pro Pro Pro Asp Asn Pro Arg Pro Leu Pro Val Arg Ala Leu 
    50                  55                  60                  

Pro Ala Pro Pro Ala Ala His Glu Ala Ala Gly Asp Arg Ala Pro Trp 
65                  70                  75                  80  

Pro Met Gly Gly Gly Gly Asp Ala Gly Gly Ala Gly Ala Gly Gly Asp 
                85                  90                  95      

Ala Asp His Gly Gly Ala Ala Gly Gly Pro Ala Asp Ala Asp Leu Leu 
            100                 105                 110         

Asp Ala Val Ala Ala Ala Glu Thr Leu Leu Glu Ile Pro Ala Arg Asn 
        115                 120                 125             

Pro Thr Pro Arg Ala Ile Glu Ser Leu Glu Ala Tyr Lys Ser Leu Thr 
    130                 135                 140                 

Arg Asp Thr Thr His Arg Asn Leu Pro Ser Met Pro Gly Thr Ser Asp 
145                 150                 155                 160 

Val Ala Ser Leu Ala Arg Lys Leu Phe Lys Glu Cys Asn Asn Asn Gln 
                165                 170                 175     

<210> 1016

<211> 286

<212> PRT

<213> Alphatorquevirus sp.

<400> 1016

Met Trp Thr Pro Pro Arg Asn Asp Gln Gln Tyr Leu Asn Trp Gln Trp
1 5 10 15

Tyr Thr Ser Val Leu Ser Ser His Ser Ala Met Cys Gly Cys Ser Asp
20 25 30

Ala Ile Ala His Leu Asn His Leu Ala Asn Leu Leu Arg Ala Pro Gln
35 40 45

Asn Pro Pro Pro Pro Asp Asn Pro Arg Pro Leu Pro Val Arg Ala Leu
50 55 60

Pro Ala Pro Pro Ala Ala His Glu Ala Ala Gly Asp Arg Ala Pro Trp
65 70 75 80

Pro Met Gly Gly Gly Gly Asp Ala Gly Gly Ala Gly Ala Gly Gly Asp
85 90 95

Ala Asp His Gly Gly Ala Ala Gly Gly Pro Ala Asp Ala Asp Leu Leu
100 105 110

Asp Ala Val Ala Ala Ala Glu Thr Leu Leu Glu Ile Pro Ala Arg Asn
115 120 125

Pro Thr Pro Arg Ala Ile Glu Ser Leu Glu Ala Tyr Lys Ser Leu Thr
130 135 140

Arg Asp Thr Thr His Arg Asn Leu Pro Ser Met Pro Gly Thr Ser Asp
145 150 155 160

Val Ala Ser Leu Ala Arg Lys Leu Phe Lys Glu Cys Asn Asn Asn Gln
165 170 175



Leu Leu Leu Asn Phe Phe Gln Gln Ala Ala Arg Asp Pro Glu Gly Thr 
            180                 185                 190         

Gln Lys Cys Ile Ser Pro Thr Lys Lys Arg Ser Lys Lys Lys Ala Arg 
        195                 200                 205             

Phe Ser Pro Gln Ser Ser Ser Ser Glu Glu Ser Pro Arg Gly Arg Thr 
    210                 215                 220                 

Arg Asn Arg Ser Lys Ala Gly Arg Lys Ala Gln Arg Lys Arg Arg Arg 
225                 230                 235                 240 

Pro Ser Pro Ser Ser Ser Asn Ser Ser Cys Ser Ser Ser Glu Ser Trp 
                245                 250                 255     

Glu Ser Asn Ser Asp Ser Cys Ser Thr Lys Ser Lys Lys Ser Asn Lys 
            260                 265                 270         

Ile Lys Ile Ser Thr Leu Pro Cys Tyr Gln Gly Gly Gly Ile 
        275                 280                 285     

<210> 1017
<211> 289
<212> PRT
<213> Alphatorquevirus sp.

<400> 1017
Met Trp Thr Pro Pro Arg Asn Asp Gln Gln Tyr Leu Asn Trp Gln Trp 
1               5                   10                  15      

Tyr Thr Ser Val Leu Ser Ser His Ser Ala Met Cys Gly Cys Ser Asp 
            20                  25                  30          

Ala Ile Ala His Leu Asn His Leu Ala Asn Leu Leu Arg Ala Pro Gln 
        35                  40                  45              

Asn Pro Pro Pro Pro Asp Asn Pro Arg Pro Leu Pro Val Arg Ala Leu 
    50                  55                  60                  

Leu Leu Leu Asn Phe Phe Gln Gln Ala Ala Arg Asp Pro Glu Gly Thr
180 185 190

Gln Lys Cys Ile Ser Pro Thr Lys Lys Arg Ser Lys Lys Lys Ala Arg
195 200 205

Phe Ser Pro Gln Ser Ser Ser Ser Glu Glu Ser Pro Arg Gly Arg Thr
210 215 220

Arg Asn Arg Ser Lys Ala Gly Arg Lys Ala Gln Arg Lys Arg Arg Arg
225 230 235 240

Pro Ser Pro Ser Ser Ser Asn Ser Ser Cys Ser Ser Ser Glu Ser Trp
245 250 255

Glu Ser Asn Ser Asp Ser Cys Ser Thr Lys Ser Lys Lys Ser Asn Lys
260 265 270

Ile Lys Ile Ser Thr Leu Pro Cys Tyr Gln Gly Gly Gly Ile
275 280 285

<210> 1017

<211> 289

<212> PRT

<213> Alphatorquevirus sp.

<400> 1017

Met Trp Thr Pro Pro Arg Asn Asp Gln Gln Tyr Leu Asn Trp Gln Trp
1 5 10 15

Tyr Thr Ser Val Leu Ser Ser His Ser Ala Met Cys Gly Cys Ser Asp
20 25 30

Ala Ile Ala His Leu Asn His Leu Ala Asn Leu Leu Arg Ala Pro Gln
35 40 45

Asn Pro Pro Pro Pro Asp Asn Pro Arg Pro Leu Pro Val Arg Ala Leu
50 55 60



Pro Ala Pro Pro Ala Ala His Glu Ala Ala Gly Asp Arg Ala Pro Trp 
65                  70                  75                  80  

Pro Met Gly Gly Gly Gly Asp Ala Gly Gly Ala Gly Ala Gly Gly Asp 
                85                  90                  95      

Ala Asp His Gly Gly Ala Ala Gly Gly Pro Ala Asp Ala Asp Leu Leu 
            100                 105                 110         

Asp Ala Val Ala Ala Ala Glu Thr Pro Gln Glu Thr Gln Lys Gly His 
        115                 120                 125             

Arg Ser Val Ser Val Arg Pro Arg Lys Gly Ala Lys Arg Lys Leu Ala 
    130                 135                 140                 

Phe Pro Pro Ser Gln Ala Pro Pro Lys Ser Pro Pro Val Gly Gly Leu 
145                 150                 155                 160 

Gly Thr Gly Ala Lys Arg Val Ala Lys Leu Arg Gly Arg Asp Gly Asp 
                165                 170                 175     

Pro Leu Pro Ala Ala Gln Thr Ala Ala Ala Ala Ala Ala Ser Leu Gly 
            180                 185                 190         

Ser Gln Thr Gln Thr Pro Val Gln Pro Ser Pro Lys Asn Pro Thr Lys 
        195                 200                 205             

Ser Arg Tyr Gln Pro Tyr Leu Val Thr Lys Gly Gly Gly Ser Ser Ile 
    210                 215                 220                 

Leu Leu Ser Gly Cys Thr Ile Asn Met Phe Pro Asp Pro Lys Pro Tyr 
225                 230                 235                 240 

Cys Pro Ser Ser Asn Asp Trp Lys Glu Glu Tyr Glu Ala Cys Lys Tyr 
                245                 250                 255     

Pro Ala Pro Pro Ala Ala His Glu Ala Ala Gly Asp Arg Ala Pro Trp
65 70 75 80

Pro Met Gly Gly Gly Gly Asp Ala Gly Gly Ala Gly Ala Gly Gly Asp
85 90 95

Ala Asp His Gly Gly Ala Ala Gly Gly Pro Ala Asp Ala Asp Leu Leu
100 105 110

Asp Ala Val Ala Ala Ala Glu Thr Pro Gln Glu Thr Gln Lys Gly His
115 120 125

Arg Ser Val Ser Val Arg Pro Arg Lys Gly Ala Lys Arg Lys Leu Ala
130 135 140

Phe Pro Pro Ser Gln Ala Pro Pro Lys Ser Pro Pro Val Gly Gly Leu
145 150 155 160

Gly Thr Gly Ala Lys Arg Val Ala Lys Leu Arg Gly Arg Asp Gly Asp
165 170 175

Pro Leu Pro Ala Ala Gln Thr Ala Ala Ala Ala Ala Ala Ser Leu Gly
180 185 190

Ser Gln Thr Gln Thr Pro Val Gln Pro Ser Pro Lys Asn Pro Thr Lys
195 200 205

Ser Arg Tyr Gln Pro Tyr Leu Val Thr Lys Gly Gly Gly Ser Ser Ile

210 215 220

Leu Leu Ser Gly Cys Thr Ile Asn Met Phe Pro Asp Pro Lys Pro Tyr
225 230 235 240

Cys Pro Ser Ser Asn Asp Trp Lys Glu Glu Tyr Glu Ala Cys Lys Tyr
245 250 255



Trp Asp Arg Pro Pro Arg His Asn Leu Arg Asp Pro Pro Phe Tyr Pro 
            260                 265                 270         

Trp Ala Pro Lys Asn Asn Pro Cys Asn Val Ser Phe Lys Leu Gly Phe 
        275                 280                 285             

Lys 
    

<210> 1018
<211> 185
<212> PRT
<213> Alphatorquevirus sp.

<400> 1018
Met Trp Thr Pro Pro Arg Asn Asp Gln Gln Tyr Leu Asn Trp Gln Trp 
1               5                   10                  15      

Pro Gln Glu Thr Gln Lys Gly His Arg Ser Val Ser Val Arg Pro Arg 
            20                  25                  30          

Lys Gly Ala Lys Arg Lys Leu Ala Phe Pro Pro Ser Gln Ala Pro Pro 
        35                  40                  45              

Lys Ser Pro Pro Val Gly Gly Leu Gly Thr Gly Ala Lys Arg Val Ala 
    50                  55                  60                  

Lys Leu Arg Gly Arg Asp Gly Asp Pro Leu Pro Ala Ala Gln Thr Ala 
65                  70                  75                  80  

Ala Ala Ala Ala Ala Ser Leu Gly Ser Gln Thr Gln Thr Pro Val Gln 
                85                  90                  95      

Pro Ser Pro Lys Asn Pro Thr Lys Ser Arg Tyr Gln Pro Tyr Leu Val 
            100                 105                 110         

Thr Lys Gly Gly Gly Ser Ser Ile Leu Leu Ser Gly Cys Thr Ile Asn 
        115                 120                 125             

Trp Asp Arg Pro Pro Arg His Asn Leu Arg Asp Pro Pro Phe Tyr Pro
260 265 270

Trp Ala Pro Lys Asn Asn Pro Cys Asn Val Ser Phe Lys Leu Gly Phe
275 280 285

Lys

<210> 1018

<211> 185

<212> PRT

<213> Alphatorquevirus sp.

<400> 1018

Met Trp Thr Pro Pro Arg Asn Asp Gln Gln Tyr Leu Asn Trp Gln Trp
1 5 10 15

Pro Gln Glu Thr Gln Lys Gly His Arg Ser Val Ser Val Arg Pro Arg
20 25 30

Lys Gly Ala Lys Arg Lys Leu Ala Phe Pro Pro Ser Gln Ala Pro Pro
35 40 45

Lys Ser Pro Pro Val Gly Gly Leu Gly Thr Gly Ala Lys Arg Val Ala
50 55 60

Lys Leu Arg Gly Arg Asp Gly Asp Pro Leu Pro Ala Ala Gln Thr Ala
65 70 75 80

Ala Ala Ala Ala Ala Ser Leu Gly Ser Gln Thr Gln Thr Pro Val Gln
85 90 95

Pro Ser Pro Lys Asn Pro Thr Lys Ser Arg Tyr Gln Pro Tyr Leu Val
100 105 110

Thr Lys Gly Gly Gly Ser Ser Ile Leu Leu Ser Gly Cys Thr Ile Asn
115 120 125



Met Phe Pro Asp Pro Lys Pro Tyr Cys Pro Ser Ser Asn Asp Trp Lys 
    130                 135                 140                 

Glu Glu Tyr Glu Ala Cys Lys Tyr Trp Asp Arg Pro Pro Arg His Asn 
145                 150                 155                 160 

Leu Arg Asp Pro Pro Phe Tyr Pro Trp Ala Pro Lys Asn Asn Pro Cys 
                165                 170                 175     

Asn Val Ser Phe Lys Leu Gly Phe Lys 
            180                 185 

<210> 1019
<211> 105
<212> PRT
<213> Alphatorquevirus sp.

<400> 1019
Met Ile Asn Asn Thr Leu Thr Gly Asn Gly Thr Leu Leu Tyr Leu Ala 
1               5                   10                  15      

Pro Thr Leu Leu Cys Ala Gly Val Pro Thr Leu Ser Leu Ile Leu Ile 
            20                  25                  30          

Ile Leu Leu Ile Cys Phe Val Pro Arg Lys Ile Arg Pro Arg Leu Ile 
        35                  40                  45              

Ile Gln Asp Pro Tyr Pro Cys Glu His Cys Leu Leu Pro Arg Leu Pro 
    50                  55                  60                  

Thr Arg Gln Pro Val Ile Glu His His Gly Leu Trp Val Val Glu Glu 
65                  70                  75                  80  

Thr Pro Glu Ala Leu Ala Gln Val Glu Thr Pro Thr Met Glu Ala Pro 
                85                  90                  95      

Leu Glu Asp Pro Gln Thr Gln Thr Cys 
            100                 105 

Met Phe Pro Asp Pro Lys Pro Tyr Cys Pro Ser Ser Asn Asp Trp Lys
130 135 140

Glu Glu Tyr Glu Ala Cys Lys Tyr Trp Asp Arg Pro Pro Arg His Asn
145 150 155 160

Leu Arg Asp Pro Pro Phe Tyr Pro Trp Ala Pro Lys Asn Asn Pro Cys
165 170 175

Asn Val Ser Phe Lys Leu Gly Phe Lys
180 185

<210> 1019

<211> 105

<212> PRT

<213> Alphatorquevirus sp.

<400> 1019

Met Ile Asn Asn Thr Leu Thr Gly Asn Gly Thr Leu Leu Tyr Leu Ala
1 5 10 15

Pro Thr Leu Leu Cys Ala Gly Val Pro Thr Leu Ser Leu Ile Leu Ile
20 25 30

Ile Leu Leu Ile Cys Phe Val Pro Arg Lys Ile Arg Pro Arg Leu Ile
35 40 45

Ile Gln Asp Pro Tyr Pro Cys Glu His Cys Leu Leu Pro Arg Leu Pro
50 55 60

Thr Arg Gln Pro Val Ile Glu His His Gly Leu Trp Val Val Glu Glu
65 70 75 80

Thr Pro Glu Ala Leu Ala Gln Val Glu Thr Pro Thr Met Glu Ala Pro
85 90 95

Leu Glu Asp Pro Gln Thr Gln Thr Cys
100 105



<210> 1020
<211> 769
<212> PRT
<213> Alphatorquevirus sp.

<400> 1020
Met Ala Tyr Gly Trp Trp Arg Arg Arg Arg Arg Arg Trp Arg Arg Trp 
1               5                   10                  15      

Arg Arg Arg Pro Trp Arg Arg Arg Trp Arg Thr Arg Arg Arg Arg Pro 
            20                  25                  30          

Ala Arg Arg Arg Gly Arg Arg Arg Asn Val Arg Arg Arg Arg Arg Gly 
        35                  40                  45              

Arg Trp Arg Arg Arg Tyr Arg Arg Trp Lys Arg Lys Gly Arg Arg Arg 
    50                  55                  60                  

Arg Lys Ala Lys Ile Ile Ile Arg Gln Trp Gln Pro Asn Tyr Arg Arg 
65                  70                  75                  80  

Arg Cys Asn Ile Val Gly Tyr Leu Pro Ile Leu Ile Cys Gly Gly Asn 
                85                  90                  95      

Thr Val Ser Arg Asn Tyr Ala Thr His Ser Asp Asp Thr Asn Tyr Pro 
            100                 105                 110         

Gly Pro Phe Gly Gly Gly Met Thr Thr Asp Lys Phe Ser Leu Arg Ile 
        115                 120                 125             

Leu Tyr Asp Glu Tyr Lys Arg Phe Met Asn Tyr Trp Thr Ala Ser Asn 
    130                 135                 140                 

Glu Asp Leu Asp Leu Cys Arg Tyr Leu Gly Cys Thr Phe Tyr Phe Phe 
145                 150                 155                 160 

Arg His Pro Glu Val Asp Phe Ile Ile Lys Ile Asn Thr Met Pro Pro 
                165                 170                 175     

<210> 1020

<211> 769

<212> PRT

<213> Alphatorquevirus sp.

<400> 1020

Met Ala Tyr Gly Trp Trp Arg Arg Arg Arg Arg Arg Trp Arg Arg Trp
1 5 10 15

Arg Arg Arg Pro Trp Arg Arg Arg Trp Arg Thr Arg Arg Arg Arg Pro
20 25 30

Ala Arg Arg Arg Gly Arg Arg Arg Asn Val Arg Arg Arg Arg Arg Gly
35 40 45

Arg Trp Arg Arg Arg Tyr Arg Arg Trp Lys Arg Lys Gly Arg Arg Arg
50 55 60

Arg Lys Ala Lys Ile Ile Ile Arg Gln Trp Gln Pro Asn Tyr Arg Arg
65 70 75 80

Arg Cys Asn Ile Val Gly Tyr Leu Pro Ile Leu Ile Cys Gly Gly Asn
85 90 95

Thr Val Ser Arg Asn Tyr Ala Thr His Ser Asp Asp Thr Asn Tyr Pro
100 105 110

Gly Pro Phe Gly Gly Gly Met Thr Thr Asp Lys Phe Ser Leu Arg Ile
115 120 125

Leu Tyr Asp Glu Tyr Lys Arg Phe Met Asn Tyr Trp Thr Ala Ser Asn
130 135 140

Glu Asp Leu Asp Leu Cys Arg Tyr Leu Gly Cys Thr Phe Tyr Phe Phe
145 150 155 160

Arg His Pro Glu Val Asp Phe Ile Ile Lys Ile Asn Thr Met Pro Pro
165 170 175



Phe Leu Asp Thr Thr Ile Thr Ala Pro Ser Ile His Pro Gly Leu Met 
            180                 185                 190         

Ala Leu Asp Lys Arg Ala Arg Trp Ile Pro Ser Leu Lys Asn Arg Pro 
        195                 200                 205             

Gly Lys Lys His Tyr Ile Lys Ile Arg Val Gly Ala Pro Lys Met Phe 
    210                 215                 220                 

Thr Asp Lys Trp Tyr Pro Gln Thr Asp Leu Cys Asp Met Thr Leu Leu 
225                 230                 235                 240 

Thr Ile Tyr Ala Thr Ala Ala Asp Met Gln Tyr Pro Phe Gly Ser Pro 
                245                 250                 255     

Leu Thr Asp Thr Val Val Val Asn Ser Gln Val Leu Gln Ser Met Tyr 
            260                 265                 270         

Asp Glu Thr Ile Ser Ile Leu Pro Asp Glu Lys Thr Lys Arg Asn Ser 
        275                 280                 285             

Leu Leu Thr Ser Ile Arg Ser Tyr Ile Pro Phe Tyr Asn Thr Thr Gln 
    290                 295                 300                 

Thr Ile Ala Gln Leu Lys Pro Phe Val Asp Ala Gly Gly His Thr Thr 
305                 310                 315                 320 

Gly Ser Thr Thr Thr Thr Trp Gly Gln Leu Leu Asn Thr Thr Lys Phe 
                325                 330                 335     

Thr Thr Thr Thr Thr Thr Thr Tyr Thr Tyr Pro Gly Thr Thr Asn Thr 
            340                 345                 350         

Ala Val Thr Phe Ile Thr Ala Asn Asp Thr Trp Tyr Arg Gly Thr Ala 
        355                 360                 365             

Tyr Lys Asp Asn Ile Lys Asp Val Pro Gln Lys Ala Ala Gln Leu Tyr 
    370                 375                 380                 

Phe Leu Asp Thr Thr Ile Thr Ala Pro Ser Ile His Pro Gly Leu Met
180 185 190

Ala Leu Asp Lys Arg Ala Arg Trp Ile Pro Ser Leu Lys Asn Arg Pro
195 200 205

Gly Lys Lys His Tyr Ile Lys Ile Arg Val Gly Ala Pro Lys Met Phe
210 215 220

Thr Asp Lys Trp Tyr Pro Gln Thr Asp Leu Cys Asp Met Thr Leu Leu
225 230 235 240

Thr Ile Tyr Ala Thr Ala Ala Asp Met Gln Tyr Pro Phe Gly Ser Pro
245 250 255

Leu Thr Asp Thr Val Val Val Asn Ser Gln Val Leu Gln Ser Met Tyr
260 265 270

Asp Glu Thr Ile Ser Ile Leu Pro Asp Glu Lys Thr Lys Arg Asn Ser
275 280 285

Leu Leu Thr Ser Ile Arg Ser Tyr Ile Pro Phe Tyr Asn Thr Thr Gln
290 295 300

Thr Ile Ala Gln Leu Lys Pro Phe Val Asp Ala Gly Gly His Thr Thr
305 310 315 320

Gly Ser Thr Thr Thr Thr Trp Gly Gln Leu Leu Asn Thr Thr Lys Phe
325 330 335

Thr Thr Thr Thr Thr Thr Thr Tyr Thr Tyr Pro Gly Thr Thr Asn Thr
340 345 350

Ala Val Thr Phe Ile Thr Ala Asn Asp Thr Trp Tyr Arg Gly Thr Ala
355 360 365

Tyr Lys Asp Asn Ile Lys Asp Val Pro Gln Lys Ala Ala Gln Leu Tyr
370 375 380



Phe Gln Thr Thr Gln Lys Leu Leu Gly Asn Thr Phe His Gly Ser Asp 
385                 390                 395                 400 

Glu Thr Leu Glu Tyr His Ala Gly Leu Tyr Ser Ser Ile Trp Leu Ser 
                405                 410                 415     

Pro Gly Arg Ser Tyr Phe Glu Thr Pro Gly Ala Tyr Thr Asp Ile Lys 
            420                 425                 430         

Tyr Asn Pro Phe Thr Asp Arg Gly Glu Gly Asn Met Leu Trp Ile Asp 
        435                 440                 445             

Trp Leu Ser Lys Lys Asn Met Lys Tyr Asp Lys Val Gln Ser Lys Cys 
    450                 455                 460                 

Leu Val Ala Asp Leu Pro Leu Trp Ala Ala Ala Tyr Gly Tyr Val Glu 
465                 470                 475                 480 

Phe Cys Ser Lys Ser Thr Gly Asp Thr Asn Ile His Met Asn Ala Arg 
                485                 490                 495     

Leu Leu Ile Arg Ser Pro Phe Thr Asp Pro Gln Leu Ile Val His Thr 
            500                 505                 510         

Asp Pro Thr Lys Gly Phe Val Pro Tyr Ser Leu Asn Phe Gly Asn Gly 
        515                 520                 525             

Lys Met Pro Gly Gly Ser Ser Asn Val Pro Ile Arg Met Arg Ala Lys 
    530                 535                 540                 

Trp Tyr Pro Thr Leu Ser His Gln Gln Glu Val Leu Glu Ala Leu Ala 
545                 550                 555                 560 

Gln Ser Gly Pro Phe Ala Tyr His Ser Asp Ile Lys Lys Val Ser Leu 
                565                 570                 575     

Phe Gln Thr Thr Gln Lys Leu Leu Gly Asn Thr Phe His Gly Ser Asp

385 390 395 400

Glu Thr Leu Glu Tyr His Ala Gly Leu Tyr Ser Ser Ile Trp Leu Ser
405 410 415

Pro Gly Arg Ser Tyr Phe Glu Thr Pro Gly Ala Tyr Thr Asp Ile Lys

420 425 430

Tyr Asn Pro Phe Thr Asp Arg Gly Glu Gly Asn Met Leu Trp Ile Asp

435 440 445

Trp Leu Ser Lys Lys Asn Met Lys Tyr Asp Lys Val Gln Ser Lys Cys

450 455 460

Leu Val Ala Asp Leu Pro Leu Trp Ala Ala Ala Tyr Gly Tyr Val Glu

465 470 475 480

Phe Cys Ser Lys Ser Thr Gly Asp Thr Asn Ile His Met Asn Ala Arg

485 490 495

Leu Leu Ile Arg Ser Pro Phe Thr Asp Pro Gln Leu Ile Val His Thr

500 505 510

Asp Pro Thr Lys Gly Phe Val Pro Tyr Ser Leu Asn Phe Gly Asn Gly

515 520 525

Lys Met Pro Gly Gly Ser Ser Asn Val Pro Ile Arg Met Arg Ala Lys

530 535 540

Trp Tyr Pro Thr Leu Ser His Gln Gln Glu Val Leu Glu Ala Leu Ala

545 550 555 560

Gln Ser Gly Pro Phe Ala Tyr His Ser Asp Ile Lys Lys Val Ser Leu

565 570 575



Gly Ile Lys Tyr Arg Phe Lys Trp Ile Trp Gly Gly Asn Pro Val Arg 
            580                 585                 590         

Gln Gln Val Val Arg Asn Pro Cys Lys Glu Pro His Ser Ser Gly Asn 
        595                 600                 605             

Arg Val Pro Arg Ser Ile Gln Ile Val Asp Pro Arg Tyr Asn Ser Pro 
    610                 615                 620                 

Glu Leu Thr Ile His Ala Trp Asp Phe Arg Arg Gly Phe Phe Gly Pro 
625                 630                 635                 640 

Lys Ala Ile Gln Arg Met Gln Gln Gln Pro Thr Ala Thr Glu Phe Phe 
                645                 650                 655     

Ser Ala Gly Arg Lys Arg Pro Arg Arg Asp Thr Glu Val Tyr Gln Ser 
            660                 665                 670         

Asp Gln Glu Lys Glu Gln Lys Glu Ser Ser Leu Phe Pro Pro Val Lys 
        675                 680                 685             

Leu Leu Arg Arg Val Pro Pro Trp Glu Asp Ser Glu Gln Glu Gln Ser 
    690                 695                 700                 

Gly Ser Gln Ser Ser Glu Glu Glu Thr Ala Thr Leu Ser Gln Gln Leu 
705                 710                 715                 720 

Lys Gln Gln Leu Gln Gln Gln Arg Val Leu Gly Val Lys Leu Arg Leu 
                725                 730                 735     

Leu Phe Asn Gln Val Gln Lys Ile Gln Gln Asn Gln Asp Ile Asn Pro 
            740                 745                 750         

Thr Leu Leu Pro Arg Gly Gly Asp Leu Val Ser Phe Phe Gln Ala Val 
        755                 760                 765             

Pro 
    

Gly Ile Lys Tyr Arg Phe Lys Trp Ile Trp Gly Gly Asn Pro Val Arg
580 585 590

Gln Gln Val Val Arg Asn Pro Cys Lys Glu Pro His Ser Ser Gly Asn
595 600 605

Arg Val Pro Arg Ser Ile Gln Ile Val Asp Pro Arg Tyr Asn Ser Pro
610 615 620

Glu Leu Thr Ile His Ala Trp Asp Phe Arg Arg Gly Phe Phe Gly Pro
625 630 635 640

Lys Ala Ile Gln Arg Met Gln Gln Gln Pro Thr Ala Thr Glu Phe Phe
645 650 655

Ser Ala Gly Arg Lys Arg Pro Arg Arg Asp Thr Glu Val Tyr Gln Ser
660 665 670

Asp Gln Glu Lys Glu Gln Lys Glu Ser Ser Leu Phe Pro Pro Val Lys
675 680 685

Leu Leu Arg Arg Val Pro Pro Trp Glu Asp Ser Glu Gln Glu Gln Ser
690 695 700

Gly Ser Gln Ser Ser Glu Glu Glu Thr Ala Thr Leu Ser Gln Gln Leu
705 710 715 720

Lys Gln Gln Leu Gln Gln Gln Arg Val Leu Gly Val Lys Leu Arg Leu
725 730 735

Leu Phe Asn Gln Val Gln Lys Ile Gln Gln Asn Gln Asp Ile Asn Pro
740 745 750

Thr Leu Leu Pro Arg Gly Gly Asp Leu Val Ser Phe Phe Gln Ala Val

755 760 765

Pro



<210> 1021
<211> 216
<212> PRT
<213> Alphatorquevirus sp.

<400> 1021
Met Ala Tyr Gly Trp Trp Arg Arg Arg Arg Arg Arg Trp Arg Arg Trp 
1               5                   10                  15      

Arg Arg Arg Pro Trp Arg Arg Arg Trp Arg Thr Arg Arg Arg Arg Pro 
            20                  25                  30          

Ala Arg Arg Arg Gly Arg Arg Arg Asn Val Val Arg Asn Pro Cys Lys 
        35                  40                  45              

Glu Pro His Ser Ser Gly Asn Arg Val Pro Arg Ser Ile Gln Ile Val 
    50                  55                  60                  

Asp Pro Arg Tyr Asn Ser Pro Glu Leu Thr Ile His Ala Trp Asp Phe 
65                  70                  75                  80  

Arg Arg Gly Phe Phe Gly Pro Lys Ala Ile Gln Arg Met Gln Gln Gln 
                85                  90                  95      

Pro Thr Ala Thr Glu Phe Phe Ser Ala Gly Arg Lys Arg Pro Arg Arg 
            100                 105                 110         

Asp Thr Glu Val Tyr Gln Ser Asp Gln Glu Lys Glu Gln Lys Glu Ser 
        115                 120                 125             

Ser Leu Phe Pro Pro Val Lys Leu Leu Arg Arg Val Pro Pro Trp Glu 
    130                 135                 140                 

Asp Ser Glu Gln Glu Gln Ser Gly Ser Gln Ser Ser Glu Glu Glu Thr 
145                 150                 155                 160 

Ala Thr Leu Ser Gln Gln Leu Lys Gln Gln Leu Gln Gln Gln Arg Val 
                165                 170                 175     

<210> 1021

<211> 216

<212> PRT

<213> Alphatorquevirus sp.

<400> 1021

Met Ala Tyr Gly Trp Trp Arg Arg Arg Arg Arg Arg Trp Arg Arg Trp
1 5 10 15

Arg Arg Arg Pro Trp Arg Arg Arg Trp Arg Thr Arg Arg Arg Arg Pro
20 25 30

Ala Arg Arg Arg Gly Arg Arg Arg Asn Val Val Arg Asn Pro Cys Lys
35 40 45

Glu Pro His Ser Ser Gly Asn Arg Val Pro Arg Ser Ile Gln Ile Val
50 55 60

Asp Pro Arg Tyr Asn Ser Pro Glu Leu Thr Ile His Ala Trp Asp Phe
65 70 75 80

Arg Arg Gly Phe Phe Gly Pro Lys Ala Ile Gln Arg Met Gln Gln Gln
85 90 95

Pro Thr Ala Thr Glu Phe Phe Ser Ala Gly Arg Lys Arg Pro Arg Arg
100 105 110

Asp Thr Glu Val Tyr Gln Ser Asp Gln Glu Lys Glu Gln Lys Glu Ser
115 120 125

Ser Leu Phe Pro Pro Val Lys Leu Leu Arg Arg Val Pro Pro Trp Glu
130 135 140

Asp Ser Glu Gln Glu Gln Ser Gly Ser Gln Ser Ser Glu Glu Glu Thr
145 150 155 160

Ala Thr Leu Ser Gln Gln Leu Lys Gln Gln Leu Gln Gln Gln Arg Val
165 170 175



Leu Gly Val Lys Leu Arg Leu Leu Phe Asn Gln Val Gln Lys Ile Gln 
            180                 185                 190         

Gln Asn Gln Asp Ile Asn Pro Thr Leu Leu Pro Arg Gly Gly Asp Leu 
        195                 200                 205             

Val Ser Phe Phe Gln Ala Val Pro 
    210                 215     

<210> 1022
<211> 143
<212> PRT
<213> Alphatorquevirus sp.

<400> 1022
Met Ala Tyr Gly Trp Trp Arg Arg Arg Arg Arg Arg Trp Arg Arg Trp 
1               5                   10                  15      

Arg Arg Arg Pro Trp Arg Arg Arg Trp Arg Thr Arg Arg Arg Arg Pro 
            20                  25                  30          

Ala Arg Arg Arg Gly Arg Arg Arg Asn Ala Ala Arg Asp Pro Glu Gly 
        35                  40                  45              

Thr Gln Lys Cys Ile Ser Pro Thr Lys Lys Arg Ser Lys Lys Lys Ala 
    50                  55                  60                  

Arg Phe Ser Pro Gln Ser Ser Ser Ser Glu Glu Ser Pro Arg Gly Arg 
65                  70                  75                  80  

Thr Arg Asn Arg Ser Lys Ala Gly Arg Lys Ala Gln Arg Lys Arg Arg 
                85                  90                  95      

Arg Pro Ser Pro Ser Ser Ser Asn Ser Ser Cys Ser Ser Ser Glu Ser 
            100                 105                 110         

Trp Glu Ser Asn Ser Asp Ser Cys Ser Thr Lys Ser Lys Lys Ser Asn 
        115                 120                 125             

Leu Gly Val Lys Leu Arg Leu Leu Phe Asn Gln Val Gln Lys Ile Gln
180 185 190

Gln Asn Gln Asp Ile Asn Pro Thr Leu Leu Pro Arg Gly Gly Asp Leu
195 200 205

Val Ser Phe Phe Gln Ala Val Pro
210 215

<210> 1022

<211> 143

<212> PRT

<213> Alphatorquevirus sp.

<400> 1022
Met Ala Tyr Gly Trp Trp Arg Arg Arg Arg Arg Arg Trp Arg Arg Trp
1 5 10 15

Arg Arg Arg Pro Trp Arg Arg Arg Trp Arg Thr Arg Arg Arg Arg Pro
20 25 30

Ala Arg Arg Arg Gly Arg Arg Arg Asn Ala Ala Arg Asp Pro Glu Gly
35 40 45

Thr Gln Lys Cys Ile Ser Pro Thr Lys Lys Arg Ser Lys Lys Lys Ala
50 55 60

Arg Phe Ser Pro Gln Ser Ser Ser Ser Glu Glu Ser Pro Arg Gly Arg
65 70 75 80

Thr Arg Asn Arg Ser Lys Ala Gly Arg Lys Ala Gln Arg Lys Arg Arg
85 90 95

Arg Pro Ser Pro Ser Ser Ser Asn Ser Ser Cys Ser Ser Ser Glu Ser
100 105 110

Trp Glu Ser Asn Ser Asp Ser Cys Ser Thr Lys Ser Lys Lys Ser Asn
115 120 125



Lys Ile Lys Ile Ser Thr Leu Pro Cys Tyr Gln Gly Gly Gly Ile 
    130                 135                 140             

<210> 1023

<400> 1023
000

<210> 1024

<400> 1024
000

<210> 1025

<400> 1025
000

<210> 1026

<400> 1026
000

<210> 1027

<400> 1027
000

<210> 1028

<400> 1028
000

<210> 1029

<400> 1029
000

<210> 1030
<211> 1932

Lys Ile Lys Ile Ser Thr Leu Pro Cys Tyr Gln Gly Gly Gly Ile

130 135 140

<210> 1023

<400> 1023

000

<210> 1024

<400> 1024

000

<210> 1025

<400> 1025

000

<210> 1026

<400> 1026

000

<210> 1027

<400> 1027

000

<210> 1028

<400> 1028

000

<210> 1029

<400> 1029

000

<210> 1030

<211> 1932



<212> DNA
<213> Adeno‐associated virus

<400> 1030
atgccggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc       60

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat      120

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag      180

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg      240

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg      300

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt      360

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc      420

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa      480

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg      540

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag      600

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact      660

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag      720

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg      780

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc      840

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa      900

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc      960

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag     1020

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc     1080

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg     1140

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc     1200

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc     1260

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg     1320

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag     138008ET
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gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg     1440

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca     1500

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg     1560

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg     1620

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc     1680

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt     1740

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg     1800

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa     1860

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga     1920

cactctctct ga                                                         1932

<210> 1031
<211> 621
<212> PRT
<213> Adeno‐associated virus

<400> 1031
Met Pro Gly Phe Tyr Glu Ile Val Ile Lys Val Pro Ser Asp Leu Asp 
1               5                   10                  15      

Glu His Leu Pro Gly Ile Ser Asp Ser Phe Val Asn Trp Val Ala Glu 
            20                  25                  30          

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu Ile 
        35                  40                  45              

Glu Gln Ala Pro Leu Thr Val Ala Glu Lys Leu Gln Arg Asp Phe Leu 
    50                  55                  60                  

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65                  70                  75                  80  

Gln Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 
                85                  90                  95      

gtcaccaago aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgad gtcagacgcg 1560

gaagcttcga tcaactacgo agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620

aatctgatgo tgtttccctg cagacaatgo gagagaatga atcagaatto aaatatctgo 1680

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaato tcaacccgtt 1740

tctgtcgtca aaaaggcgta tcagaaactg tgctacatto atcatatcat gggaaaggtg 1800

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920

cactctctct ga 1932

<210> 1031

<211> 621

<212> PRT

<213> Adeno-associated virus

<400> 1031

Met Pro Gly Phe Tyr Glu Ile Val Ile Lys Val Pro Ser Asp Leu Asp
1 5 10 15

Glu His Leu Pro Gly Ile Ser Asp Ser Phe Val Asn Trp Val Ala Glu
20 25 30

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu Ile
35 40 45

Glu Gln Ala Pro Leu Thr Val Ala Glu Lys Leu Gln Arg Asp Phe Leu
50 55 60

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val
65 70 75 80

Gln Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu
85 90 95



Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gln Ile 
            100                 105                 110         

Arg Glu Lys Leu Ile Gln Arg Ile Tyr Arg Gly Ile Glu Pro Thr Leu 
        115                 120                 125             

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 
    130                 135                 140                 

Asn Lys Val Val Asp Glu Cys Tyr Ile Pro Asn Tyr Leu Leu Pro Lys 
145                 150                 155                 160 

Thr Gln Pro Glu Leu Gln Trp Ala Trp Thr Asn Met Glu Gln Tyr Leu 
                165                 170                 175     

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gln His 
            180                 185                 190         

Leu Thr His Val Ser Gln Thr Gln Glu Gln Asn Lys Glu Asn Gln Asn 
        195                 200                 205             

Pro Asn Ser Asp Ala Pro Val Ile Arg Ser Lys Thr Ser Ala Arg Tyr 
    210                 215                 220                 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly Ile Thr Ser Glu Lys 
225                 230                 235                 240 

Gln Trp Ile Gln Glu Asp Gln Ala Ser Tyr Ile Ser Phe Asn Ala Ala 
                245                 250                 255     

Ser Asn Ser Arg Ser Gln Ile Lys Ala Ala Leu Asp Asn Ala Gly Lys 
            260                 265                 270         

Ile Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gln Gln 
        275                 280                 285             

Pro Val Glu Asp Ile Ser Ser Asn Arg Ile Tyr Lys Ile Leu Glu Leu 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gln Ile
100 105 110

Arg Glu Lys Leu Ile Gln Arg Ile Tyr Arg Gly Ile Glu Pro Thr Leu
115 120 125

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly
130 135 140

Asn Lys Val Val Asp Glu Cys Tyr Ile Pro Asn Tyr Leu Leu Pro Lys
145 150 155 160

Thr Gln Pro Glu Leu Gln Trp Ala Trp Thr Asn Met Glu Gln Tyr Leu
165 170 175

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gln His
180 185 190

Leu Thr His Val Ser Gln Thr Gln Glu Gln Asn Lys Glu Asn Gln Asn
195 200 205

Pro Asn Ser Asp Ala Pro Val Ile Arg Ser Lys Thr Ser Ala Arg Tyr
210 215 220

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly Ile Thr Ser Glu Lys
225 230 235 240

Gln Trp Ile Gln Glu Asp Gln Ala Ser Tyr Ile Ser Phe Asn Ala Ala
245 250 255

Ser Asn Ser Arg Ser Gln Ile Lys Ala Ala Leu Asp Asn Ala Gly Lys
260 265 270

Ile Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gln Gln
275 280 285

Pro Val Glu Asp Ile Ser Ser Asn Arg Ile Tyr Lys Ile Leu Glu Leu



    290                 295                 300                 

Asn Gly Tyr Asp Pro Gln Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305                 310                 315                 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr Ile Trp Leu Phe Gly Pro Ala 
                325                 330                 335     

Thr Thr Gly Lys Thr Asn Ile Ala Glu Ala Ile Ala His Thr Val Pro 
            340                 345                 350         

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
        355                 360                 365             

Cys Val Asp Lys Met Val Ile Trp Trp Glu Glu Gly Lys Met Thr Ala 
    370                 375                 380                 

Lys Val Val Glu Ser Ala Lys Ala Ile Leu Gly Gly Ser Lys Val Arg 
385                 390                 395                 400 

Val Asp Gln Lys Cys Lys Ser Ser Ala Gln Ile Asp Pro Thr Pro Val 
                405                 410                 415     

Ile Val Thr Ser Asn Thr Asn Met Cys Ala Val Ile Asp Gly Asn Ser 
            420                 425                 430         

Thr Thr Phe Glu His Gln Gln Pro Leu Gln Asp Arg Met Phe Lys Phe 
        435                 440                 445             

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gln 
    450                 455                 460                 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465                 470                 475                 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 
                485                 490                 495     

290 295 300

Asn Gly Tyr Asp Pro Gln Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala
305 310 315 320

Thr Lys Lys Phe Gly Lys Arg Asn Thr Ile Trp Leu Phe Gly Pro Ala
325 330 335

Thr Thr Gly Lys Thr Asn Ile Ala Glu Ala Ile Ala His Thr Val Pro
340 345 350

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp
355 360 365

Cys Val Asp Lys Met Val Ile Trp Trp Glu Glu Gly Lys Met Thr Ala
370 375 380

Lys Val Val Glu Ser Ala Lys Ala Ile Leu Gly Gly Ser Lys Val Arg
385 390 395 400

Val Asp Gln Lys Cys Lys Ser Ser Ala Gln Ile Asp Pro Thr Pro Val
405 410 415

Ile Val Thr Ser Asn Thr Asn Met Cys Ala Val Ile Asp Gly Asn Ser

420 425 430

Thr Thr Phe Glu His Gln Gln Pro Leu Gln Asp Arg Met Phe Lys Phe
435 440 445

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gln
450 455 460

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val
465 470 475 480

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala
485 490 495



Pro Ser Asp Ala Asp Ile Ser Glu Pro Lys Arg Val Arg Glu Ser Val 
            500                 505                 510         

Ala Gln Pro Ser Thr Ser Asp Ala Glu Ala Ser Ile Asn Tyr Ala Asp 
        515                 520                 525             

Arg Tyr Gln Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
    530                 535                 540                 

Phe Pro Cys Arg Gln Cys Glu Arg Met Asn Gln Asn Ser Asn Ile Cys 
545                 550                 555                 560 

Phe Thr His Gly Gln Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 
                565                 570                 575     

Ser Gln Pro Val Ser Val Val Lys Lys Ala Tyr Gln Lys Leu Cys Tyr 
            580                 585                 590         

Ile His His Ile Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 
        595                 600                 605             

Leu Val Asn Val Asp Leu Asp Asp Cys Ile Phe Glu Gln 
    610                 615                 620     

<210> 1032
<211> 536
<212> PRT
<213> Adeno‐associated virus

<400> 1032
Met Pro Gly Phe Tyr Glu Ile Val Ile Lys Val Pro Ser Asp Leu Asp 
1               5                   10                  15      

Glu His Leu Pro Gly Ile Ser Asp Ser Phe Val Asn Trp Val Ala Glu 
            20                  25                  30          

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu Ile 
        35                  40                  45              

Pro Ser Asp Ala Asp Ile Ser Glu Pro Lys Arg Val Arg Glu Ser Val
500 505 510

Ala Gln Pro Ser Thr Ser Asp Ala Glu Ala Ser Ile Asn Tyr Ala Asp
515 520 525

Arg Tyr Gln Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu
530 535 540

Phe Pro Cys Arg Gln Cys Glu Arg Met Asn Gln Asn Ser Asn Ile Cys
545 550 555 560

Phe Thr His Gly Gln Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu
565 570 575

Ser Gln Pro Val Ser Val Val Lys Lys Ala Tyr Gln Lys Leu Cys Tyr
580 585 590

Ile His His Ile Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp
595 600 605

Leu Val Asn Val Asp Leu Asp Asp Cys Ile Phe Glu Gln
610 615 620

<210> 1032

<211> 536

<212> PRT

<213> Adeno-associated virus

<400> 1032

Met Pro Gly Phe Tyr Glu Ile Val Ile Lys Val Pro Ser Asp Leu Asp
1 5 10 15

Glu His Leu Pro Gly Ile Ser Asp Ser Phe Val Asn Trp Val Ala Glu
20 25 30

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu Ile
35 40 45



Glu Gln Ala Pro Leu Thr Val Ala Glu Lys Leu Gln Arg Asp Phe Leu 
    50                  55                  60                  

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65                  70                  75                  80  

Gln Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 
                85                  90                  95      

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gln Ile 
            100                 105                 110         

Arg Glu Lys Leu Ile Gln Arg Ile Tyr Arg Gly Ile Glu Pro Thr Leu 
        115                 120                 125             

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 
    130                 135                 140                 

Asn Lys Val Val Asp Glu Cys Tyr Ile Pro Asn Tyr Leu Leu Pro Lys 
145                 150                 155                 160 

Thr Gln Pro Glu Leu Gln Trp Ala Trp Thr Asn Met Glu Gln Tyr Leu 
                165                 170                 175     

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gln His 
            180                 185                 190         

Leu Thr His Val Ser Gln Thr Gln Glu Gln Asn Lys Glu Asn Gln Asn 
        195                 200                 205             

Pro Asn Ser Asp Ala Pro Val Ile Arg Ser Lys Thr Ser Ala Arg Tyr 
    210                 215                 220                 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly Ile Thr Ser Glu Lys 
225                 230                 235                 240 

Gln Trp Ile Gln Glu Asp Gln Ala Ser Tyr Ile Ser Phe Asn Ala Ala 

Glu Gln Ala Pro Leu Thr Val Ala Glu Lys Leu Gln Arg Asp Phe Leu
50 55 60

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val
65 70 75 80

Gln Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu
85 90 95

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gln Ile
100 105 110

Arg Glu Lys Leu Ile Gln Arg Ile Tyr Arg Gly Ile Glu Pro Thr Leu
115 120 125

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly
130 135 140

Asn Lys Val Val Asp Glu Cys Tyr Ile Pro Asn Tyr Leu Leu Pro Lys
145 150 155 160

Thr Gln Pro Glu Leu Gln Trp Ala Trp Thr Asn Met Glu Gln Tyr Leu
165 170 175

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gln His
180 185 190

Leu Thr His Val Ser Gln Thr Gln Glu Gln Asn Lys Glu Asn Gln Asn
195 200 205

Pro Asn Ser Asp Ala Pro Val Ile Arg Ser Lys Thr Ser Ala Arg Tyr
210 215 220

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly Ile Thr Ser Glu Lys
225 230 235 240

Gln Trp Ile Gln Glu Asp Gln Ala Ser Tyr Ile Ser Phe Asn Ala Ala



                245                 250                 255     

Ser Asn Ser Arg Ser Gln Ile Lys Ala Ala Leu Asp Asn Ala Gly Lys 
            260                 265                 270         

Ile Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gln Gln 
        275                 280                 285             

Pro Val Glu Asp Ile Ser Ser Asn Arg Ile Tyr Lys Ile Leu Glu Leu 
    290                 295                 300                 

Asn Gly Tyr Asp Pro Gln Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305                 310                 315                 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr Ile Trp Leu Phe Gly Pro Ala 
                325                 330                 335     

Thr Thr Gly Lys Thr Asn Ile Ala Glu Ala Ile Ala His Thr Val Pro 
            340                 345                 350         

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
        355                 360                 365             

Cys Val Asp Lys Met Val Ile Trp Trp Glu Glu Gly Lys Met Thr Ala 
    370                 375                 380                 

Lys Val Val Glu Ser Ala Lys Ala Ile Leu Gly Gly Ser Lys Val Arg 
385                 390                 395                 400 

Val Asp Gln Lys Cys Lys Ser Ser Ala Gln Ile Asp Pro Thr Pro Val 
                405                 410                 415     

Ile Val Thr Ser Asn Thr Asn Met Cys Ala Val Ile Asp Gly Asn Ser 
            420                 425                 430         

Thr Thr Phe Glu His Gln Gln Pro Leu Gln Asp Arg Met Phe Lys Phe 
        435                 440                 445             

245 250 255

Ser Asn Ser Arg Ser Gln Ile Lys Ala Ala Leu Asp Asn Ala Gly Lys

260 265 270

Ile Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gln Gln
275 280 285

Pro Val Glu Asp Ile Ser Ser Asn Arg Ile Tyr Lys Ile Leu Glu Leu
290 295 300

Asn Gly Tyr Asp Pro Gln Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala
305 310 315 320

Thr Lys Lys Phe Gly Lys Arg Asn Thr Ile Trp Leu Phe Gly Pro Ala

325 330 335

Thr Thr Gly Lys Thr Asn Ile Ala Glu Ala Ile Ala His Thr Val Pro
340 345 350

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp
355 360 365

Cys Val Asp Lys Met Val Ile Trp Trp Glu Glu Gly Lys Met Thr Ala
370 375 380

Lys Val Val Glu Ser Ala Lys Ala Ile Leu Gly Gly Ser Lys Val Arg
385 390 395 400

Val Asp Gln Lys Cys Lys Ser Ser Ala Gln Ile Asp Pro Thr Pro Val

405 410 415

Ile Val Thr Ser Asn Thr Asn Met Cys Ala Val Ile Asp Gly Asn Ser

420 425 430

Thr Thr Phe Glu His Gln Gln Pro Leu Gln Asp Arg Met Phe Lys Phe
435 440 445



Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gln 
    450                 455                 460                 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465                 470                 475                 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 
                485                 490                 495     

Pro Ser Asp Ala Asp Ile Ser Glu Pro Lys Arg Val Arg Glu Ser Val 
            500                 505                 510         

Ala Gln Pro Ser Thr Ser Asp Ala Glu Ala Ser Ile Asn Tyr Ala Asp 
        515                 520                 525             

Arg Leu Ala Arg Gly His Ser Leu 
    530                 535     

<210> 1033
<211> 397
<212> PRT
<213> Adeno‐associated virus

<400> 1033
Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly Ile Thr Ser Glu Lys 
1               5                   10                  15      

Gln Trp Ile Gln Glu Asp Gln Ala Ser Tyr Ile Ser Phe Asn Ala Ala 
            20                  25                  30          

Ser Asn Ser Arg Ser Gln Ile Lys Ala Ala Leu Asp Asn Ala Gly Lys 
        35                  40                  45              

Ile Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gln Gln 
    50                  55                  60                  

Pro Val Glu Asp Ile Ser Ser Asn Arg Ile Tyr Lys Ile Leu Glu Leu 
65                  70                  75                  80  

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gln
450 455 460

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val
465 470 475 480

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala
485 490 495

Pro Ser Asp Ala Asp Ile Ser Glu Pro Lys Arg Val Arg Glu Ser Val
500 505 510

Ala Gln Pro Ser Thr Ser Asp Ala Glu Ala Ser Ile Asn Tyr Ala Asp
515 520 525

Arg Leu Ala Arg Gly His Ser Leu
530 535

<210> 1033

<211> 397

<212> PRT

<213> Adeno-associated virus

<400> 1033

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly Ile Thr Ser Glu Lys
1 5 10 15

Gln Trp Ile Gln Glu Asp Gln Ala Ser Tyr Ile Ser Phe Asn Ala Ala
20 25 30

Ser Asn Ser Arg Ser Gln Ile Lys Ala Ala Leu Asp Asn Ala Gly Lys
35 40 45

Ile Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gln Gln
50 55 60

Pro Val Glu Asp Ile Ser Ser Asn Arg Ile Tyr Lys Ile Leu Glu Leu
65 70 75 80



Asn Gly Tyr Asp Pro Gln Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
                85                  90                  95      

Thr Lys Lys Phe Gly Lys Arg Asn Thr Ile Trp Leu Phe Gly Pro Ala 
            100                 105                 110         

Thr Thr Gly Lys Thr Asn Ile Ala Glu Ala Ile Ala His Thr Val Pro 
        115                 120                 125             

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
    130                 135                 140                 

Cys Val Asp Lys Met Val Ile Trp Trp Glu Glu Gly Lys Met Thr Ala 
145                 150                 155                 160 

Lys Val Val Glu Ser Ala Lys Ala Ile Leu Gly Gly Ser Lys Val Arg 
                165                 170                 175     

Val Asp Gln Lys Cys Lys Ser Ser Ala Gln Ile Asp Pro Thr Pro Val 
            180                 185                 190         

Ile Val Thr Ser Asn Thr Asn Met Cys Ala Val Ile Asp Gly Asn Ser 
        195                 200                 205             

Thr Thr Phe Glu His Gln Gln Pro Leu Gln Asp Arg Met Phe Lys Phe 
    210                 215                 220                 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gln 
225                 230                 235                 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
                245                 250                 255     

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 
            260                 265                 270         

Pro Ser Asp Ala Asp Ile Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

Asn Gly Tyr Asp Pro Gln Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala
85 90 95

Thr Lys Lys Phe Gly Lys Arg Asn Thr Ile Trp Leu Phe Gly Pro Ala
100 105 110

Thr Thr Gly Lys Thr Asn Ile Ala Glu Ala Ile Ala His Thr Val Pro
115 120 125

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp
130 135 140

Cys Val Asp Lys Met Val Ile Trp Trp Glu Glu Gly Lys Met Thr Ala
145 150 155 160

Lys Val Val Glu Ser Ala Lys Ala Ile Leu Gly Gly Ser Lys Val Arg
165 170 175

Val Asp Gln Lys Cys Lys Ser Ser Ala Gln Ile Asp Pro Thr Pro Val
180 185 190

Ile Val Thr Ser Asn Thr Asn Met Cys Ala Val Ile Asp Gly Asn Ser
195 200 205

Thr Thr Phe Glu His Gln Gln Pro Leu Gln Asp Arg Met Phe Lys Phe
210 215 220

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gln
225 230 235 240

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val
245 250 255

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala
260 265 270

Pro Ser Asp Ala Asp Ile Ser Glu Pro Lys Arg Val Arg Glu Ser Val



        275                 280                 285             

Ala Gln Pro Ser Thr Ser Asp Ala Glu Ala Ser Ile Asn Tyr Ala Asp 
    290                 295                 300                 

Arg Tyr Gln Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305                 310                 315                 320 

Phe Pro Cys Arg Gln Cys Glu Arg Met Asn Gln Asn Ser Asn Ile Cys 
                325                 330                 335     

Phe Thr His Gly Gln Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 
            340                 345                 350         

Ser Gln Pro Val Ser Val Val Lys Lys Ala Tyr Gln Lys Leu Cys Tyr 
        355                 360                 365             

Ile His His Ile Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 
    370                 375                 380                 

Leu Val Asn Val Asp Leu Asp Asp Cys Ile Phe Glu Gln 
385                 390                 395         

<210> 1034
<211> 312
<212> PRT
<213> Adeno‐associated virus

<400> 1034
Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly Ile Thr Ser Glu Lys 
1               5                   10                  15      

Gln Trp Ile Gln Glu Asp Gln Ala Ser Tyr Ile Ser Phe Asn Ala Ala 
            20                  25                  30          

Ser Asn Ser Arg Ser Gln Ile Lys Ala Ala Leu Asp Asn Ala Gly Lys 
        35                  40                  45              

Ile Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gln Gln 

275 280 285

Ala Gln Pro Ser Thr Ser Asp Ala Glu Ala Ser Ile Asn Tyr Ala Asp
290 295 300

Arg Tyr Gln Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu
305 310 315 320

Phe Pro Cys Arg Gln Cys Glu Arg Met Asn Gln Asn Ser Asn Ile Cys
325 330 335

Phe Thr His Gly Gln Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu
340 345 350

Ser Gln Pro Val Ser Val Val Lys Lys Ala Tyr Gln Lys Leu Cys Tyr
355 360 365

Ile His His Ile Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp
370 375 380

Leu Val Asn Val Asp Leu Asp Asp Cys Ile Phe Glu Gln
385 390 395

<210> 1034

<211> 312

<212> PRT

<213> Adeno-associated virus

<400> 1034

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly Ile Thr Ser Glu Lys
1 5 10 15

Gln Trp Ile Gln Glu Asp Gln Ala Ser Tyr Ile Ser Phe Asn Ala Ala
20 25 30

Ser Asn Ser Arg Ser Gln Ile Lys Ala Ala Leu Asp Asn Ala Gly Lys
35 40 45

Ile Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gln Gln



    50                  55                  60                  

Pro Val Glu Asp Ile Ser Ser Asn Arg Ile Tyr Lys Ile Leu Glu Leu 
65                  70                  75                  80  

Asn Gly Tyr Asp Pro Gln Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
                85                  90                  95      

Thr Lys Lys Phe Gly Lys Arg Asn Thr Ile Trp Leu Phe Gly Pro Ala 
            100                 105                 110         

Thr Thr Gly Lys Thr Asn Ile Ala Glu Ala Ile Ala His Thr Val Pro 
        115                 120                 125             

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
    130                 135                 140                 

Cys Val Asp Lys Met Val Ile Trp Trp Glu Glu Gly Lys Met Thr Ala 
145                 150                 155                 160 

Lys Val Val Glu Ser Ala Lys Ala Ile Leu Gly Gly Ser Lys Val Arg 
                165                 170                 175     

Val Asp Gln Lys Cys Lys Ser Ser Ala Gln Ile Asp Pro Thr Pro Val 
            180                 185                 190         

Ile Val Thr Ser Asn Thr Asn Met Cys Ala Val Ile Asp Gly Asn Ser 
        195                 200                 205             

Thr Thr Phe Glu His Gln Gln Pro Leu Gln Asp Arg Met Phe Lys Phe 
    210                 215                 220                 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gln 
225                 230                 235                 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
                245                 250                 255     

50 55 60

Pro Val Glu Asp Ile Ser Ser Asn Arg Ile Tyr Lys Ile Leu Glu Leu
65 70 75 80

Asn Gly Tyr Asp Pro Gln Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala
85 90 95

Thr Lys Lys Phe Gly Lys Arg Asn Thr Ile Trp Leu Phe Gly Pro Ala
100 105 110

Thr Thr Gly Lys Thr Asn Ile Ala Glu Ala Ile Ala His Thr Val Pro
115 120 125

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp
130 135 140

Cys Val Asp Lys Met Val Ile Trp Trp Glu Glu Gly Lys Met Thr Ala
145 150 155 160

Lys Val Val Glu Ser Ala Lys Ala Ile Leu Gly Gly Ser Lys Val Arg
165 170 175

Val Asp Gln Lys Cys Lys Ser Ser Ala Gln Ile Asp Pro Thr Pro Val
180 185 190

Ile Val Thr Ser Asn Thr Asn Met Cys Ala Val Ile Asp Gly Asn Ser
195 200 205

Thr Thr Phe Glu His Gln Gln Pro Leu Gln Asp Arg Met Phe Lys Phe
210 215 220

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gln
225 230 235 240

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val
245 250 255



Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 
            260                 265                 270         

Pro Ser Asp Ala Asp Ile Ser Glu Pro Lys Arg Val Arg Glu Ser Val 
        275                 280                 285             

Ala Gln Pro Ser Thr Ser Asp Ala Glu Ala Ser Ile Asn Tyr Ala Asp 
    290                 295                 300                 

Arg Leu Ala Arg Gly His Ser Leu 
305                 310         

<210> 1035
<211> 1941
<212> DNA
<213> Adeno‐associated virus

<400> 1035
atgccggggt tctacgagat tgtcctgaag gtcccgagtg acctggacga gcgcctgccg       60

ggcatttcta actcgtttgt taactgggtg gccgagaagg aatgggacgt gccgccggat      120

tctgacatgg atccgaatct gattgagcag gcacccctga ccgtggccga aaagcttcag      180

cgcgagttcc tggtggagtg gcgccgcgtg agtaaggccc cggaggccct cttttttgtc      240

cagttcgaaa agggggagac ctacttccac ctgcacgtgc tgattgagac catcggggtc      300

aaatccatgg tggtcggccg ctacgtgagc cagattaaag agaagctggt gacccgcatc      360

taccgcgggg tcgagccgca gcttccgaac tggttcgcgg tgaccaaaac gcgaaatggc      420

gccgggggcg ggaacaaggt ggtggacgac tgctacatcc ccaactacct gctccccaag      480

acccagcccg agctccagtg ggcgtggact aacatggacc agtatttaag cgcctgtttg      540

aatctcgcgg agcgtaaacg gctggtggcg cagcatctga cgcacgtgtc gcagacgcag      600

gagcagaaca aagagaatca gaaccccaat tctgacgcgc cggtcatcag gtcaaaaacc      660

tcagccaggt acatggagct ggtcgggtgg ctggtggacc gcgggatcac gtcagaaaag      720

caatggattc aggaggacca ggcctcgtac atctccttca acgccgcctc caactcgcgg      780

tcccagatca aggccgcgct ggacaatgcc tccaagatca tgagcctgac aaagacggct      840

Glu His Glu Phe 260 Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala

265 270

Pro Ser Asp 275 Ala Asp Ile Ser Glu Pro Lys Arg Val Arg Glu Ser Val

280 285

Ala Gln 290 Pro Ser Thr Ser Asp Ala Glu Ala Ser Ile Asn Tyr Ala Asp

295 300

Arg Leu Ala Arg Gly His Ser Leu

305 310

<210> 1035

<211> 1941
<212> DNA
<213> Adeno-associated virus

<400> 1035atgccggggt tctacgagat tgtcctgaag gtcccgagtg acctggacga gcgcctgccg

60

ggcatttcta actcgtttgt taactgggtg gccgagaagg aatgggacgt gccgccggat
120

tctgacatgg atccgaatct gattgagcag gcacccctga ccgtggccga aaagcttcag

180

cgcgagttcc tggtggagtg gcgccgcgtg agtaaggccc cggaggccct cttttttgtc
240

cagttcgaaa agggggagac ctacttccac ctgcacgtgc tgattgagac catcggggtc

300

aaatccatgg tggtcggccg ctacgtgagc cagattaaag agaagctggt gacccgcatc

360
taccgcgggg tcgagccgca gcttccgaac tggttcgcgg tgaccaaaac gcgaaatggo

420
gccgggggcg ggaacaaggt ggtggacgac tgctacatcc ccaactacct gctccccaag

480
acccagcccg agctccagtg ggcgtggact aacatggacc agtatttaag cgcctgtttg

540
aatctcgcgg agcgtaaacg gctggtggcg cagcatctga cgcacgtgtc gcagacgcag

600
gagcagaaca aagagaatca gaaccccaat tctgacgcgc cggtcatcag gtcaaaaacc

660
tcagccaggt acatggagct ggtcgggtgg ctggtggacc gcgggatcac gtcagaaaag

720
caatggattc aggaggacca ggcctcgtac atctccttca acgccgcctc caactcgcgg

780
tcccagatca aggccgcgct ggacaatgcc tccaagatca tgagcctgac aaagacggct

840



ccggactacc tggtgggcag caacccgccg gaggacatta ccaaaaatcg gatctaccaa      900

atcctggagc tgaacgggta cgatccgcag tacgcggcct ccgtcttcct gggctgggcg      960

caaaagaagt tcgggaagag gaacaccatc tggctctttg ggccggccac gacgggtaaa     1020

accaacatcg cggaagccat cgcccacgcc gtgcccttct acggctgcgt aaactggacc     1080

aatgagaact ttcccttcaa cgattgcgtc gacaagatgg tgatctggtg ggaggagggc     1140

aagatgacgg ccaaggtcgt ggagagcgcc aaggccattc tgggcggaag caaggtgcgc     1200

gtggaccaaa agtgcaagtc atcggcccag atcgaaccca ctcccgtgat cgtcacctcc     1260

aacaccaaca tgtgcgccgt gattgacggg aacagcacca ccttcgagca tcagcagccg     1320

ctgcaggacc ggatgtttga atttgaactt acccgccgtt tggaccatga ctttgggaag     1380

gtcaccaaac aggaagtaaa ggactttttc cggtgggctt ccgatcacgt gactgacgtg     1440

gctcatgagt tctacgtcag aaagggtgga gctaagaaac gccccgcctc caatgacgcg     1500

gatgtaagcg agccaaaacg ggagtgcacg tcacttgcgc agccgacaac gtcagacgcg     1560

gaagcaccgg cggactacgc ggacaggtac caaaacaaat gttctcgtca cgtgggcatg     1620

aatctgatgc tttttccctg taaaacatgc gagagaatga atcaaatttc caatgtctgt     1680

tttacgcatg gtcaaagaga ctgtggggaa tgcttccctg gaatgtcaga atctcaaccc     1740

gtttctgtcg tcaaaaagaa gacttatcag aaactgtgtc caattcatca tatcctggga     1800

agggcacccg agattgcctg ttcggcctgc gatttggcca atgtggactt ggatgactgt     1860

gtttctgagc aataaatgac ttaaaccagg tatggctgct gacggttatc ttccagattg     1920

gctcgaggac aacctttctg a                                               1941

<210> 1036
<211> 624
<212> PRT
<213> Adeno‐associated virus

<400> 1036
Met Pro Gly Phe Tyr Glu Ile Val Leu Lys Val Pro Ser Asp Leu Asp 
1               5                   10                  15      

ccggactacc tggtgggcag caacccgccg gaggacatta ccaaaaatcg gatctaccaa
900

atcctggagc tgaacgggta cgatccgcag tacgcggcct ccgtcttcct gggctgggcg
960

caaaagaagt tcgggaagag gaacaccatc tggctctttg ggccggccac gacgggtaaa
1020

accaacatcg cggaagccat cgcccacgcc gtgcccttct acggctgcgt aaactggacc
1080

aatgagaact ttcccttcaa cgattgcgtc gacaagatgg tgatctggtg ggaggagggo
1140

aagatgacgg ccaaggtcgt ggagagcgcc aaggccatto tgggcggaag caaggtgcgc
1200

gtggaccaaa agtgcaagtc atcggcccag atcgaaccca ctcccgtgat cgtcacctcc
1260

aacaccaaca tgtgcgccgt gattgacggg aacagcacca ccttcgagca tcagcagccg 1320

ctgcaggacc ggatgtttga atttgaactt acccgccgtt tggaccatga ctttgggaag
1380

gtcaccaaac aggaagtaaa ggactttttc cggtgggctt ccgatcacgt gactgacgtg
1440

gctcatgagt tctacgtcag aaagggtgga gctaagaaac gccccgcctc caatgacgcg
1500

gatgtaagcg agccaaaacg ggagtgcacg tcacttgcgc agccgacaac gtcagacgcg
1560

gaagcaccgg cggactacgc ggacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620

aatctgatgc tttttccctg taaaacatgc gagagaatga atcaaatttc caatgtctgt
1680

tttacgcatg gtcaaagaga ctgtggggaa tgcttccctg gaatgtcaga atctcaacco
1740

gtttctgtcg tcaaaaagaa gacttatcag aaactgtgtc caattcatca tatcctggga
1800

agggcacccg agattgcctg ttcggcctgc gatttggcca atgtggactt ggatgactgt 1860

gtttctgagc aataaatgac ttaaaccagg tatggctgct gacggttatc ttccagattg
1920

gctcgaggad aacctttctg a 1941

<210> 1036

<211> 624

<212> PRT
<213> Adeno-associated virus

<400> 1036
Met Pro Gly Phe Tyr Glu Ile Val Leu Lys Val Pro Ser Asp Leu Asp

1 5 10 15



Glu Arg Leu Pro Gly Ile Ser Asn Ser Phe Val Asn Trp Val Ala Glu 
            20                  25                  30          

Lys Glu Trp Asp Val Pro Pro Asp Ser Asp Met Asp Pro Asn Leu Ile 
        35                  40                  45              

Glu Gln Ala Pro Leu Thr Val Ala Glu Lys Leu Gln Arg Glu Phe Leu 
    50                  55                  60                  

Val Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65                  70                  75                  80  

Gln Phe Glu Lys Gly Glu Thr Tyr Phe His Leu His Val Leu Ile Glu 
                85                  90                  95      

Thr Ile Gly Val Lys Ser Met Val Val Gly Arg Tyr Val Ser Gln Ile 
            100                 105                 110         

Lys Glu Lys Leu Val Thr Arg Ile Tyr Arg Gly Val Glu Pro Gln Leu 
        115                 120                 125             

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 
    130                 135                 140                 

Asn Lys Val Val Asp Asp Cys Tyr Ile Pro Asn Tyr Leu Leu Pro Lys 
145                 150                 155                 160 

Thr Gln Pro Glu Leu Gln Trp Ala Trp Thr Asn Met Asp Gln Tyr Leu 
                165                 170                 175     

Ser Ala Cys Leu Asn Leu Ala Glu Arg Lys Arg Leu Val Ala Gln His 
            180                 185                 190         

Leu Thr His Val Ser Gln Thr Gln Glu Gln Asn Lys Glu Asn Gln Asn 
        195                 200                 205             

Pro Asn Ser Asp Ala Pro Val Ile Arg Ser Lys Thr Ser Ala Arg Tyr 
    210                 215                 220                 

Glu Arg Leu Pro Gly Ile Ser Asn Ser Phe Val Asn Trp Val Ala Glu
20 25 30

Lys Glu Trp Asp Val Pro Pro Asp Ser Asp Met Asp Pro Asn Leu Ile
35 40 45

Glu Gln Ala Pro Leu Thr Val Ala Glu Lys Leu Gln Arg Glu Phe Leu
50 55 60

Val Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val
65 70 75 80

Gln Phe Glu Lys Gly Glu Thr Tyr Phe His Leu His Val Leu Ile Glu
85 90 95

Thr Ile Gly Val Lys Ser Met Val Val Gly Arg Tyr Val Ser Gln Ile
100 105 110

Lys Glu Lys Leu Val Thr Arg Ile Tyr Arg Gly Val Glu Pro Gln Leu
115 120 125

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly
130 135 140

Asn Lys Val Val Asp Asp Cys Tyr Ile Pro Asn Tyr Leu Leu Pro Lys
145 150 155 160

Thr Gln Pro Glu Leu Gln Trp Ala Trp Thr Asn Met Asp Gln Tyr Leu
165 170 175

Ser Ala Cys Leu Asn Leu Ala Glu Arg Lys Arg Leu Val Ala Gln His
180 185 190

Leu Thr His Val Ser Gln Thr Gln Glu Gln Asn Lys Glu Asn Gln Asn
195 200 205

Pro Asn Ser Asp Ala Pro Val Ile Arg Ser Lys Thr Ser Ala Arg Tyr
210 215 220



Met Glu Leu Val Gly Trp Leu Val Asp Arg Gly Ile Thr Ser Glu Lys 
225                 230                 235                 240 

Gln Trp Ile Gln Glu Asp Gln Ala Ser Tyr Ile Ser Phe Asn Ala Ala 
                245                 250                 255     

Ser Asn Ser Arg Ser Gln Ile Lys Ala Ala Leu Asp Asn Ala Ser Lys 
            260                 265                 270         

Ile Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Ser Asn 
        275                 280                 285             

Pro Pro Glu Asp Ile Thr Lys Asn Arg Ile Tyr Gln Ile Leu Glu Leu 
    290                 295                 300                 

Asn Gly Tyr Asp Pro Gln Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305                 310                 315                 320 

Gln Lys Lys Phe Gly Lys Arg Asn Thr Ile Trp Leu Phe Gly Pro Ala 
                325                 330                 335     

Thr Thr Gly Lys Thr Asn Ile Ala Glu Ala Ile Ala His Ala Val Pro 
            340                 345                 350         

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
        355                 360                 365             

Cys Val Asp Lys Met Val Ile Trp Trp Glu Glu Gly Lys Met Thr Ala 
    370                 375                 380                 

Lys Val Val Glu Ser Ala Lys Ala Ile Leu Gly Gly Ser Lys Val Arg 
385                 390                 395                 400 

Val Asp Gln Lys Cys Lys Ser Ser Ala Gln Ile Glu Pro Thr Pro Val 
                405                 410                 415     

Met Glu Leu Val Gly Trp Leu Val Asp Arg Gly Ile Thr Ser Glu Lys
225 230 235 240

Gln Trp Ile Gln Glu Asp Gln Ala Ser Tyr Ile Ser Phe Asn Ala Ala
245 250 255

Ser Asn Ser Arg Ser Gln Ile Lys Ala Ala Leu Asp Asn Ala Ser Lys
260 265 270

Ile Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Ser Asn

275 280 285

Pro Pro Glu Asp Ile Thr Lys Asn Arg Ile Tyr Gln Ile Leu Glu Leu

290 295 300

Asn Gly Tyr Asp Pro Gln Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala
305 310 315 320

Gln Lys Lys Phe Gly Lys Arg Asn Thr Ile Trp Leu Phe Gly Pro Ala
325 330 335

Thr Thr Gly Lys Thr Asn Ile Ala Glu Ala Ile Ala His Ala Val Pro

340 345 350

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp
355 360 365

Cys Val Asp Lys Met Val Ile Trp Trp Glu Glu Gly Lys Met Thr Ala

370 375 380

Lys Val Val Glu Ser Ala Lys Ala Ile Leu Gly Gly Ser Lys Val Arg

385 390 395 400

Val Asp Gln Lys Cys Lys Ser Ser Ala Gln Ile Glu Pro Thr Pro Val

405 410 415



Ile Val Thr Ser Asn Thr Asn Met Cys Ala Val Ile Asp Gly Asn Ser 
            420                 425                 430         

Thr Thr Phe Glu His Gln Gln Pro Leu Gln Asp Arg Met Phe Glu Phe 
        435                 440                 445             

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gln 
    450                 455                 460                 

Glu Val Lys Asp Phe Phe Arg Trp Ala Ser Asp His Val Thr Asp Val 
465                 470                 475                 480 

Ala His Glu Phe Tyr Val Arg Lys Gly Gly Ala Lys Lys Arg Pro Ala 
                485                 490                 495     

Ser Asn Asp Ala Asp Val Ser Glu Pro Lys Arg Glu Cys Thr Ser Leu 
            500                 505                 510         

Ala Gln Pro Thr Thr Ser Asp Ala Glu Ala Pro Ala Asp Tyr Ala Asp 
        515                 520                 525             

Arg Tyr Gln Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
    530                 535                 540                 

Phe Pro Cys Lys Thr Cys Glu Arg Met Asn Gln Ile Ser Asn Val Cys 
545                 550                 555                 560 

Phe Thr His Gly Gln Arg Asp Cys Gly Glu Cys Phe Pro Gly Met Ser 
                565                 570                 575     

Glu Ser Gln Pro Val Ser Val Val Lys Lys Lys Thr Tyr Gln Lys Leu 
            580                 585                 590         

Cys Pro Ile His His Ile Leu Gly Arg Ala Pro Glu Ile Ala Cys Ser 
        595                 600                 605             

Ala Cys Asp Leu Ala Asn Val Asp Leu Asp Asp Cys Val Ser Glu Gln 
    610                 615                 620                 

Ile Val Thr Ser Asn Thr Asn Met Cys Ala Val Ile Asp Gly Asn Ser

420 425 430

Thr Thr Phe Glu His Gln Gln Pro Leu Gln Asp Arg Met Phe Glu Phe
435 440 445

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gln

450 455 460

Glu Val Lys Asp Phe Phe Arg Trp Ala Ser Asp His Val Thr Asp Val
465 470 475 480

Ala His Glu Phe Tyr Val Arg Lys Gly Gly Ala Lys Lys Arg Pro Ala
485 490 495

Ser Asn Asp Ala Asp Val Ser Glu Pro Lys Arg Glu Cys Thr Ser Leu
500 505 510

Ala Gln Pro Thr Thr Ser Asp Ala Glu Ala Pro Ala Asp Tyr Ala Asp
515 520 525

Arg Tyr Gln Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu
530 535 540

Phe Pro Cys Lys Thr Cys Glu Arg Met Asn Gln Ile Ser Asn Val Cys
545 550 555 560

Phe Thr His Gly Gln Arg Asp Cys Gly Glu Cys Phe Pro Gly Met Ser
565 570 575

Glu Ser Gln Pro Val Ser Val Val Lys Lys Lys Thr Tyr Gln Lys Leu
580 585 590

Cys Pro Ile His His Ile Leu Gly Arg Ala Pro Glu Ile Ala Cys Ser

595 600 605

Ala Cys Asp Leu Ala Asn Val Asp Leu Asp Asp Cys Val Ser Glu Gln

610 615 620



<210> 1037
<211> 536
<212> PRT
<213> Adeno‐associated virus

<400> 1037
Met Pro Gly Phe Tyr Glu Ile Val Leu Lys Val Pro Ser Asp Leu Asp 
1               5                   10                  15      

Glu Arg Leu Pro Gly Ile Ser Asn Ser Phe Val Asn Trp Val Ala Glu 
            20                  25                  30          

Lys Glu Trp Asp Val Pro Pro Asp Ser Asp Met Asp Pro Asn Leu Ile 
        35                  40                  45              

Glu Gln Ala Pro Leu Thr Val Ala Glu Lys Leu Gln Arg Glu Phe Leu 
    50                  55                  60                  

Val Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65                  70                  75                  80  

Gln Phe Glu Lys Gly Glu Thr Tyr Phe His Leu His Val Leu Ile Glu 
                85                  90                  95      

Thr Ile Gly Val Lys Ser Met Val Val Gly Arg Tyr Val Ser Gln Ile 
            100                 105                 110         

Lys Glu Lys Leu Val Thr Arg Ile Tyr Arg Gly Val Glu Pro Gln Leu 
        115                 120                 125             

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 
    130                 135                 140                 

Asn Lys Val Val Asp Asp Cys Tyr Ile Pro Asn Tyr Leu Leu Pro Lys 
145                 150                 155                 160 

Thr Gln Pro Glu Leu Gln Trp Ala Trp Thr Asn Met Asp Gln Tyr Leu 
                165                 170                 175     

<210> 1037

<211> 536

<212> PRT

<213> Adeno-associated virus

<400> 1037

Met Pro Gly Phe Tyr Glu Ile Val Leu Lys Val Pro Ser Asp Leu Asp
1 5 10 15

Glu Arg Leu Pro Gly Ile Ser Asn Ser Phe Val Asn Trp Val Ala Glu
20 25 30

Lys Glu Trp Asp Val Pro Pro Asp Ser Asp Met Asp Pro Asn Leu Ile
35 40 45

Glu Gln Ala Pro Leu Thr Val Ala Glu Lys Leu Gln Arg Glu Phe Leu
50 55 60

Val Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val
65 70 75 80

Gln Phe Glu Lys Gly Glu Thr Tyr Phe His Leu His Val Leu Ile Glu
85 90 95

Thr Ile Gly Val Lys Ser Met Val Val Gly Arg Tyr Val Ser Gln Ile
100 105 110

Lys Glu Lys Leu Val Thr Arg Ile Tyr Arg Gly Val Glu Pro Gln Leu
115 120 125

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly

130 135 140

Asn Lys Val Val Asp Asp Cys Tyr Ile Pro Asn Tyr Leu Leu Pro Lys
145 150 155 160

Thr Gln Pro Glu Leu Gln Trp Ala Trp Thr Asn Met Asp Gln Tyr Leu
165 170 175



Ser Ala Cys Leu Asn Leu Ala Glu Arg Lys Arg Leu Val Ala Gln His 
            180                 185                 190         

Leu Thr His Val Ser Gln Thr Gln Glu Gln Asn Lys Glu Asn Gln Asn 
        195                 200                 205             

Pro Asn Ser Asp Ala Pro Val Ile Arg Ser Lys Thr Ser Ala Arg Tyr 
    210                 215                 220                 

Met Glu Leu Val Gly Trp Leu Val Asp Arg Gly Ile Thr Ser Glu Lys 
225                 230                 235                 240 

Gln Trp Ile Gln Glu Asp Gln Ala Ser Tyr Ile Ser Phe Asn Ala Ala 
                245                 250                 255     

Ser Asn Ser Arg Ser Gln Ile Lys Ala Ala Leu Asp Asn Ala Ser Lys 
            260                 265                 270         

Ile Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Ser Asn 
        275                 280                 285             

Pro Pro Glu Asp Ile Thr Lys Asn Arg Ile Tyr Gln Ile Leu Glu Leu 
    290                 295                 300                 

Asn Gly Tyr Asp Pro Gln Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305                 310                 315                 320 

Gln Lys Lys Phe Gly Lys Arg Asn Thr Ile Trp Leu Phe Gly Pro Ala 
                325                 330                 335     

Thr Thr Gly Lys Thr Asn Ile Ala Glu Ala Ile Ala His Ala Val Pro 
            340                 345                 350         

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
        355                 360                 365             

Ser Ala Cys Leu Asn Leu Ala Glu Arg Lys Arg Leu Val Ala Gln His
180 185 190

Leu Thr His Val Ser Gln Thr Gln Glu Gln Asn Lys Glu Asn Gln Asn
195 200 205

Pro Asn Ser Asp Ala Pro Val Ile Arg Ser Lys Thr Ser Ala Arg Tyr
210 215 220

Met Glu Leu Val Gly Trp Leu Val Asp Arg Gly Ile Thr Ser Glu Lys
225 230 235 240

Gln Trp Ile Gln Glu Asp Gln Ala Ser Tyr Ile Ser Phe Asn Ala Ala
245 250 255

Ser Asn Ser Arg Ser Gln Ile Lys Ala Ala Leu Asp Asn Ala Ser Lys
260 265 270

Ile Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Ser Asn
275 280 285

Pro Pro Glu Asp Ile Thr Lys Asn Arg Ile Tyr Gln Ile Leu Glu Leu
290 295 300

Asn Gly Tyr Asp Pro Gln Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala
305 310 315 320

Gln Lys Lys Phe Gly Lys Arg Asn Thr Ile Trp Leu Phe Gly Pro Ala
325 330 335

Thr Thr Gly Lys Thr Asn Ile Ala Glu Ala Ile Ala His Ala Val Pro
340 345 350

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp
355 360 365



Cys Val Asp Lys Met Val Ile Trp Trp Glu Glu Gly Lys Met Thr Ala 
    370                 375                 380                 

Lys Val Val Glu Ser Ala Lys Ala Ile Leu Gly Gly Ser Lys Val Arg 
385                 390                 395                 400 

Val Asp Gln Lys Cys Lys Ser Ser Ala Gln Ile Glu Pro Thr Pro Val 
                405                 410                 415     

Ile Val Thr Ser Asn Thr Asn Met Cys Ala Val Ile Asp Gly Asn Ser 
            420                 425                 430         

Thr Thr Phe Glu His Gln Gln Pro Leu Gln Asp Arg Met Phe Glu Phe 
        435                 440                 445             

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gln 
    450                 455                 460                 

Glu Val Lys Asp Phe Phe Arg Trp Ala Ser Asp His Val Thr Asp Val 
465                 470                 475                 480 

Ala His Glu Phe Tyr Val Arg Lys Gly Gly Ala Lys Lys Arg Pro Ala 
                485                 490                 495     

Ser Asn Asp Ala Asp Val Ser Glu Pro Lys Arg Glu Cys Thr Ser Leu 
            500                 505                 510         

Ala Gln Pro Thr Thr Ser Asp Ala Glu Ala Pro Ala Asp Tyr Ala Asp 
        515                 520                 525             

Arg Leu Ala Arg Gly Gln Pro Phe 
    530                 535     

<210> 1038
<211> 400
<212> PRT
<213> Adeno‐associated virus

<400> 1038

Cys Val Asp Lys Met Val Ile Trp Trp Glu Glu Gly Lys Met Thr Ala
370 375 380

Lys Val Val Glu Ser Ala Lys Ala Ile Leu Gly Gly Ser Lys Val Arg
385 390 395 400

Val Asp Gln Lys Cys Lys Ser Ser Ala Gln Ile Glu Pro Thr Pro Val
405 410 415

Ile Val Thr Ser Asn Thr Asn Met Cys Ala Val Ile Asp Gly Asn Ser

420 425 430

Thr Thr Phe Glu His Gln Gln Pro Leu Gln Asp Arg Met Phe Glu Phe
435 440 445

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gln

450 455 460

Glu Val Lys Asp Phe Phe Arg Trp Ala Ser Asp His Val Thr Asp Val
465 470 475 480

Ala His Glu Phe Tyr Val Arg Lys Gly Gly Ala Lys Lys Arg Pro Ala

485 490 495

Ser Asn Asp Ala Asp Val Ser Glu Pro Lys Arg Glu Cys Thr Ser Leu
500 505 510

Ala Gln Pro Thr Thr Ser Asp Ala Glu Ala Pro Ala Asp Tyr Ala Asp
515 520 525

Arg Leu Ala Arg Gly Gln Pro Phe
530 535

<210> 1038

<211> 400

<212> PRT

<213> Adeno-associated virus

<400> 1038



Met Glu Leu Val Gly Trp Leu Val Asp Arg Gly Ile Thr Ser Glu Lys 
1               5                   10                  15      

Gln Trp Ile Gln Glu Asp Gln Ala Ser Tyr Ile Ser Phe Asn Ala Ala 
            20                  25                  30          

Ser Asn Ser Arg Ser Gln Ile Lys Ala Ala Leu Asp Asn Ala Ser Lys 
        35                  40                  45              

Ile Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Ser Asn 
    50                  55                  60                  

Pro Pro Glu Asp Ile Thr Lys Asn Arg Ile Tyr Gln Ile Leu Glu Leu 
65                  70                  75                  80  

Asn Gly Tyr Asp Pro Gln Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
                85                  90                  95      

Gln Lys Lys Phe Gly Lys Arg Asn Thr Ile Trp Leu Phe Gly Pro Ala 
            100                 105                 110         

Thr Thr Gly Lys Thr Asn Ile Ala Glu Ala Ile Ala His Ala Val Pro 
        115                 120                 125             

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
    130                 135                 140                 

Cys Val Asp Lys Met Val Ile Trp Trp Glu Glu Gly Lys Met Thr Ala 
145                 150                 155                 160 

Lys Val Val Glu Ser Ala Lys Ala Ile Leu Gly Gly Ser Lys Val Arg 
                165                 170                 175     

Val Asp Gln Lys Cys Lys Ser Ser Ala Gln Ile Glu Pro Thr Pro Val 
            180                 185                 190         

Ile Val Thr Ser Asn Thr Asn Met Cys Ala Val Ile Asp Gly Asn Ser 
        195                 200                 205             

Met Glu Leu Val Gly Trp Leu Val Asp Arg Gly Ile Thr Ser Glu Lys
1 5 10 15

Gln Trp Ile Gln Glu Asp Gln Ala Ser Tyr Ile Ser Phe Asn Ala Ala
20 25 30

Ser Asn Ser Arg Ser Gln Ile Lys Ala Ala Leu Asp Asn Ala Ser Lys
35 40 45

Ile Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Ser Asn
50 55 60

Pro Pro Glu Asp Ile Thr Lys Asn Arg Ile Tyr Gln Ile Leu Glu Leu
65 70 75 80

Asn Gly Tyr Asp Pro Gln Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala
85 90 95

Gln Lys Lys Phe Gly Lys Arg Asn Thr Ile Trp Leu Phe Gly Pro Ala
100 105 110

Thr Thr Gly Lys Thr Asn Ile Ala Glu Ala Ile Ala His Ala Val Pro
115 120 125

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp
130 135 140

Cys Val Asp Lys Met Val Ile Trp Trp Glu Glu Gly Lys Met Thr Ala
145 150 155 160

Lys Val Val Glu Ser Ala Lys Ala Ile Leu Gly Gly Ser Lys Val Arg
165 170 175

Val Asp Gln Lys Cys Lys Ser Ser Ala Gln Ile Glu Pro Thr Pro Val
180 185 190

Ile Val Thr Ser Asn Thr Asn Met Cys Ala Val Ile Asp Gly Asn Ser
195 200 205



Thr Thr Phe Glu His Gln Gln Pro Leu Gln Asp Arg Met Phe Glu Phe 
    210                 215                 220                 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gln 
225                 230                 235                 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Ser Asp His Val Thr Asp Val 
                245                 250                 255     

Ala His Glu Phe Tyr Val Arg Lys Gly Gly Ala Lys Lys Arg Pro Ala 
            260                 265                 270         

Ser Asn Asp Ala Asp Val Ser Glu Pro Lys Arg Glu Cys Thr Ser Leu 
        275                 280                 285             

Ala Gln Pro Thr Thr Ser Asp Ala Glu Ala Pro Ala Asp Tyr Ala Asp 
    290                 295                 300                 

Arg Tyr Gln Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305                 310                 315                 320 

Phe Pro Cys Lys Thr Cys Glu Arg Met Asn Gln Ile Ser Asn Val Cys 
                325                 330                 335     

Phe Thr His Gly Gln Arg Asp Cys Gly Glu Cys Phe Pro Gly Met Ser 
            340                 345                 350         

Glu Ser Gln Pro Val Ser Val Val Lys Lys Lys Thr Tyr Gln Lys Leu 
        355                 360                 365             

Cys Pro Ile His His Ile Leu Gly Arg Ala Pro Glu Ile Ala Cys Ser 
    370                 375                 380                 

Ala Cys Asp Leu Ala Asn Val Asp Leu Asp Asp Cys Val Ser Glu Gln 
385                 390                 395                 400 

Thr Thr Phe Glu His Gln Gln Pro Leu Gln Asp Arg Met Phe Glu Phe
210 215 220

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gln
225 230 235 240

Glu Val Lys Asp Phe Phe Arg Trp Ala Ser Asp His Val Thr Asp Val
245 250 255

Ala His Glu Phe Tyr Val Arg Lys Gly Gly Ala Lys Lys Arg Pro Ala
260 265 270

Ser Asn Asp Ala Asp Val Ser Glu Pro Lys Arg Glu Cys Thr Ser Leu
275 280 285

Ala Gln Pro Thr Thr Ser Asp Ala Glu Ala Pro Ala Asp Tyr Ala Asp
290 295 300

Arg Tyr Gln Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu
305 310 315 320

Phe Pro Cys Lys Thr Cys Glu Arg Met Asn Gln Ile Ser Asn Val Cys
325 330 335

Phe Thr His Gly Gln Arg Asp Cys Gly Glu Cys Phe Pro Gly Met Ser
340 345 350

Glu Ser Gln Pro Val Ser Val Val Lys Lys Lys Thr Tyr Gln Lys Leu
355 360 365

Cys Pro Ile His His Ile Leu Gly Arg Ala Pro Glu Ile Ala Cys Ser
370 375 380

Ala Cys Asp Leu Ala Asn Val Asp Leu Asp Asp Cys Val Ser Glu Gln
385 390 395 400



<210> 1039
<211> 312
<212> PRT
<213> Adeno‐associated virus

<400> 1039
Met Glu Leu Val Gly Trp Leu Val Asp Arg Gly Ile Thr Ser Glu Lys 
1               5                   10                  15      

Gln Trp Ile Gln Glu Asp Gln Ala Ser Tyr Ile Ser Phe Asn Ala Ala 
            20                  25                  30          

Ser Asn Ser Arg Ser Gln Ile Lys Ala Ala Leu Asp Asn Ala Ser Lys 
        35                  40                  45              

Ile Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Ser Asn 
    50                  55                  60                  

Pro Pro Glu Asp Ile Thr Lys Asn Arg Ile Tyr Gln Ile Leu Glu Leu 
65                  70                  75                  80  

Asn Gly Tyr Asp Pro Gln Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
                85                  90                  95      

Gln Lys Lys Phe Gly Lys Arg Asn Thr Ile Trp Leu Phe Gly Pro Ala 
            100                 105                 110         

Thr Thr Gly Lys Thr Asn Ile Ala Glu Ala Ile Ala His Ala Val Pro 
        115                 120                 125             

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
    130                 135                 140                 

Cys Val Asp Lys Met Val Ile Trp Trp Glu Glu Gly Lys Met Thr Ala 
145                 150                 155                 160 

Lys Val Val Glu Ser Ala Lys Ala Ile Leu Gly Gly Ser Lys Val Arg 
                165                 170                 175     

<210> 1039

<211> 312

<212> PRT

<213> Adeno-associated virus

<400> 1039

Met Glu Leu Val Gly Trp Leu Val Asp Arg Gly Ile Thr Ser Glu Lys
1 5 10 15

Gln Trp Ile Gln Glu Asp Gln Ala Ser Tyr Ile Ser Phe Asn Ala Ala
20 25 30

Ser Asn Ser Arg Ser Gln Ile Lys Ala Ala Leu Asp Asn Ala Ser Lys
35 40 45

Ile Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Ser Asn
50 55 60

Pro Pro Glu Asp Ile Thr Lys Asn Arg Ile Tyr Gln Ile Leu Glu Leu
65 70 75 80

Asn Gly Tyr Asp Pro Gln Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala
85 90 95

Gln Lys Lys Phe Gly Lys Arg Asn Thr Ile Trp Leu Phe Gly Pro Ala
100 105 110

Thr Thr Gly Lys Thr Asn Ile Ala Glu Ala Ile Ala His Ala Val Pro
115 120 125

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp
130 135 140

Cys Val Asp Lys Met Val Ile Trp Trp Glu Glu Gly Lys Met Thr Ala
145 150 155 160

Lys Val Val Glu Ser Ala Lys Ala Ile Leu Gly Gly Ser Lys Val Arg

165 170 175



Val Asp Gln Lys Cys Lys Ser Ser Ala Gln Ile Glu Pro Thr Pro Val 
            180                 185                 190         

Ile Val Thr Ser Asn Thr Asn Met Cys Ala Val Ile Asp Gly Asn Ser 
        195                 200                 205             

Thr Thr Phe Glu His Gln Gln Pro Leu Gln Asp Arg Met Phe Glu Phe 
    210                 215                 220                 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gln 
225                 230                 235                 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Ser Asp His Val Thr Asp Val 
                245                 250                 255     

Ala His Glu Phe Tyr Val Arg Lys Gly Gly Ala Lys Lys Arg Pro Ala 
            260                 265                 270         

Ser Asn Asp Ala Asp Val Ser Glu Pro Lys Arg Glu Cys Thr Ser Leu 
        275                 280                 285             

Ala Gln Pro Thr Thr Ser Asp Ala Glu Ala Pro Ala Asp Tyr Ala Asp 
    290                 295                 300                 

Arg Leu Ala Arg Gly Gln Pro Phe 
305                 310         

<210> 1040
<211> 610
<212> PRT
<213> Adeno‐associated virus

<400> 1040
Met Ala Thr Phe Tyr Glu Val Ile Val Arg Val Pro Phe Asp Val Glu 
1               5                   10                  15      

Glu His Leu Pro Gly Ile Ser Asp Ser Phe Val Asp Trp Val Thr Gly 
            20                  25                  30          

Val Asp Gln Lys Cys Lys Ser Ser Ala Gln Ile Glu Pro Thr Pro Val
180 185 190

Ile Val Thr Ser Asn Thr Asn Met Cys Ala Val Ile Asp Gly Asn Ser
195 200 205

Thr Thr Phe Glu His Gln Gln Pro Leu Gln Asp Arg Met Phe Glu Phe
210 215 220

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gln
225 230 235 240

Glu Val Lys Asp Phe Phe Arg Trp Ala Ser Asp His Val Thr Asp Val
245 250 255

Ala His Glu Phe Tyr Val Arg Lys Gly Gly Ala Lys Lys Arg Pro Ala
260 265 270

Ser Asn Asp Ala Asp Val Ser Glu Pro Lys Arg Glu Cys Thr Ser Leu
275 280 285

Ala Gln Pro Thr Thr Ser Asp Ala Glu Ala Pro Ala Asp Tyr Ala Asp
290 295 300

Arg Leu Ala Arg Gly Gln Pro Phe
305 310

<210> 1040

<211> 610

<212> PRT

<213> Adeno-associated virus

<400> 1040

Met Ala Thr Phe Tyr Glu Val Ile Val Arg Val Pro Phe Asp Val Glu
1 5 10 15

Glu His Leu Pro Gly Ile Ser Asp Ser Phe Val Asp Trp Val Thr Gly
20 25 30



Gln Ile Trp Glu Leu Pro Pro Glu Ser Asp Leu Asn Leu Thr Leu Val 
        35                  40                  45              

Glu Gln Pro Gln Leu Thr Val Ala Asp Arg Ile Arg Arg Val Phe Leu 
    50                  55                  60                  

Tyr Glu Trp Asn Lys Phe Ser Lys Gln Glu Ser Lys Phe Phe Val Gln 
65                  70                  75                  80  

Phe Glu Lys Gly Ser Glu Tyr Phe His Leu His Thr Leu Val Glu Thr 
                85                  90                  95      

Ser Gly Ile Ser Ser Met Val Leu Gly Arg Tyr Val Ser Gln Ile Arg 
            100                 105                 110         

Ala Gln Leu Val Lys Val Val Phe Gln Gly Ile Glu Pro Gln Ile Asn 
        115                 120                 125             

Asp Trp Val Ala Ile Thr Lys Val Lys Lys Gly Gly Ala Asn Lys Val 
    130                 135                 140                 

Val Asp Ser Gly Tyr Ile Pro Ala Tyr Leu Leu Pro Lys Val Gln Pro 
145                 150                 155                 160 

Glu Leu Gln Trp Ala Trp Thr Asn Leu Asp Glu Tyr Lys Leu Ala Ala 
                165                 170                 175     

Leu Asn Leu Glu Glu Arg Lys Arg Leu Val Ala Gln Phe Leu Ala Glu 
            180                 185                 190         

Ser Ser Gln Arg Ser Gln Glu Ala Ala Ser Gln Arg Glu Phe Ser Ala 
        195                 200                 205             

Asp Pro Val Ile Lys Ser Lys Thr Ser Gln Lys Tyr Met Ala Leu Val 
    210                 215                 220                 

Asn Trp Leu Val Glu His Gly Ile Thr Ser Glu Lys Gln Trp Ile Gln 
225                 230                 235                 240 

Gln Ile Trp Glu Leu Pro Pro Glu Ser Asp Leu Asn Leu Thr Leu Val
35 40 45

Glu Gln Pro Gln Leu Thr Val Ala Asp Arg Ile Arg Arg Val Phe Leu
50 55 60

Tyr Glu Trp Asn Lys Phe Ser Lys Gln Glu Ser Lys Phe Phe Val Gln
65 70 75 80

Phe Glu Lys Gly Ser Glu Tyr Phe His Leu His Thr Leu Val Glu Thr
85 90 95

Ser Gly Ile Ser Ser Met Val Leu Gly Arg Tyr Val Ser Gln Ile Arg
100 105 110

Ala Gln Leu Val Lys Val Val Phe Gln Gly Ile Glu Pro Gln Ile Asn
115 120 125

Asp Trp Val Ala Ile Thr Lys Val Lys Lys Gly Gly Ala Asn Lys Val
130 135 140

Val Asp Ser Gly Tyr Ile Pro Ala Tyr Leu Leu Pro Lys Val Gln Pro
145 150 155 160

Glu Leu Gln Trp Ala Trp Thr Asn Leu Asp Glu Tyr Lys Leu Ala Ala
165 170 175

Leu Asn Leu Glu Glu Arg Lys Arg Leu Val Ala Gln Phe Leu Ala Glu
180 185 190

Ser Ser Gln Arg Ser Gln Glu Ala Ala Ser Gln Arg Glu Phe Ser Ala
195 200 205

Asp Pro Val Ile Lys Ser Lys Thr Ser Gln Lys Tyr Met Ala Leu Val
210 215 220

Asn Trp Leu Val Glu His Gly Ile Thr Ser Glu Lys Gln Trp Ile Gln
225 230 235 240



Glu Asn Gln Glu Ser Tyr Leu Ser Phe Asn Ser Thr Gly Asn Ser Arg 
                245                 250                 255     

Ser Gln Ile Lys Ala Ala Leu Asp Asn Ala Thr Lys Ile Met Ser Leu 
            260                 265                 270         

Thr Lys Ser Ala Val Asp Tyr Leu Val Gly Ser Ser Val Pro Glu Asp 
        275                 280                 285             

Ile Ser Lys Asn Arg Ile Trp Gln Ile Phe Glu Met Asn Gly Tyr Asp 
    290                 295                 300                 

Pro Ala Tyr Ala Gly Ser Ile Leu Tyr Gly Trp Cys Gln Arg Ser Phe 
305                 310                 315                 320 

Asn Lys Arg Asn Thr Val Trp Leu Tyr Gly Pro Ala Thr Thr Gly Lys 
                325                 330                 335     

Thr Asn Ile Ala Glu Ala Ile Ala His Thr Val Pro Phe Tyr Gly Cys 
            340                 345                 350         

Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp Cys Val Asp Lys 
        355                 360                 365             

Met Leu Ile Trp Trp Glu Glu Gly Lys Met Thr Asn Lys Val Val Glu 
    370                 375                 380                 

Ser Ala Lys Ala Ile Leu Gly Gly Ser Lys Val Arg Val Asp Gln Lys 
385                 390                 395                 400 

Cys Lys Ser Ser Val Gln Ile Asp Ser Thr Pro Val Ile Val Thr Ser 
                405                 410                 415     

Asn Thr Asn Met Cys Val Val Val Asp Gly Asn Ser Thr Thr Phe Glu 
            420                 425                 430         

Glu Asn Gln Glu Ser Tyr Leu Ser Phe Asn Ser Thr Gly Asn Ser Arg

245 250 255

Ser Gln Ile Lys Ala Ala Leu Asp Asn Ala Thr Lys Ile Met Ser Leu
260 265 270

Thr Lys Ser Ala Val Asp Tyr Leu Val Gly Ser Ser Val Pro Glu Asp
275 280 285

Ile Ser Lys Asn Arg Ile Trp Gln Ile Phe Glu Met Asn Gly Tyr Asp
290 295 300

Pro Ala Tyr Ala Gly Ser Ile Leu Tyr Gly Trp Cys Gln Arg Ser Phe

305 310 315 320

Asn Lys Arg Asn Thr Val Trp Leu Tyr Gly Pro Ala Thr Thr Gly Lys
325 330 335

Thr Asn Ile Ala Glu Ala Ile Ala His Thr Val Pro Phe Tyr Gly Cys
340 345 350

Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp Cys Val Asp Lys
355 360 365

Met Leu Ile Trp Trp Glu Glu Gly Lys Met Thr Asn Lys Val Val Glu

370 375 380

Ser Ala Lys Ala Ile Leu Gly Gly Ser Lys Val Arg Val Asp Gln Lys
385 390 395 400

Cys Lys Ser Ser Val Gln Ile Asp Ser Thr Pro Val Ile Val Thr Ser
405 410 415

Asn Thr Asn Met Cys Val Val Val Asp Gly Asn Ser Thr Thr Phe Glu

420 425 430



His Gln Gln Pro Leu Glu Asp Arg Met Phe Lys Phe Glu Leu Thr Lys 
        435                 440                 445             

Arg Leu Pro Pro Asp Phe Gly Lys Ile Thr Lys Gln Glu Val Lys Asp 
    450                 455                 460                 

Phe Phe Ala Trp Ala Lys Val Asn Gln Val Pro Val Thr His Glu Phe 
465                 470                 475                 480 

Lys Val Pro Arg Glu Leu Ala Gly Thr Lys Gly Ala Glu Lys Ser Leu 
                485                 490                 495     

Lys Arg Pro Leu Gly Asp Val Thr Asn Thr Ser Tyr Lys Ser Leu Glu 
            500                 505                 510         

Lys Arg Ala Arg Leu Ser Phe Val Pro Glu Thr Pro Arg Ser Ser Asp 
        515                 520                 525             

Val Thr Val Asp Pro Ala Pro Leu Arg Pro Leu Asn Trp Asn Ser Arg 
    530                 535                 540                 

Tyr Asp Cys Lys Cys Asp Tyr His Ala Gln Phe Asp Asn Ile Ser Asn 
545                 550                 555                 560 

Lys Cys Asp Glu Cys Glu Tyr Leu Asn Arg Gly Lys Asn Gly Cys Ile 
                565                 570                 575     

Cys His Asn Val Thr His Cys Gln Ile Cys His Gly Ile Pro Pro Trp 
            580                 585                 590         

Glu Lys Glu Asn Leu Ser Asp Phe Gly Asp Phe Asp Asp Ala Asn Lys 
        595                 600                 605             

Glu Gln 
    610 

<210> 1041
<211> 390

His Gln Gln Pro Leu Glu Asp Arg Met Phe Lys Phe Glu Leu Thr Lys
435 440 445

Arg Leu Pro Pro Asp Phe Gly Lys Ile Thr Lys Gln Glu Val Lys Asp

450 455 460

Phe Phe Ala Trp Ala Lys Val Asn Gln Val Pro Val Thr His Glu Phe
465 470 475 480

Lys Val Pro Arg Glu Leu Ala Gly Thr Lys Gly Ala Glu Lys Ser Leu
485 490 495

Lys Arg Pro Leu Gly Asp Val Thr Asn Thr Ser Tyr Lys Ser Leu Glu
500 505 510

Lys Arg Ala Arg Leu Ser Phe Val Pro Glu Thr Pro Arg Ser Ser Asp
515 520 525

Val Thr Val Asp Pro Ala Pro Leu Arg Pro Leu Asn Trp Asn Ser Arg
530 535 540

Tyr Asp Cys Lys Cys Asp Tyr His Ala Gln Phe Asp Asn Ile Ser Asn
545 550 555 560

Lys Cys Asp Glu Cys Glu Tyr Leu Asn Arg Gly Lys Asn Gly Cys Ile
565 570 575

Cys His Asn Val Thr His Cys Gln Ile Cys His Gly Ile Pro Pro Trp
580 585 590

Glu Lys Glu Asn Leu Ser Asp Phe Gly Asp Phe Asp Asp Ala Asn Lys

595 600 605

Glu Gln
610

<210> 1041

<211> 390



<212> PRT
<213> Adeno‐associated virus

<400> 1041
Met Ala Leu Val Asn Trp Leu Val Glu His Gly Ile Thr Ser Glu Lys 
1               5                   10                  15      

Gln Trp Ile Gln Glu Asn Gln Glu Ser Tyr Leu Ser Phe Asn Ser Thr 
            20                  25                  30          

Gly Asn Ser Arg Ser Gln Ile Lys Ala Ala Leu Asp Asn Ala Thr Lys 
        35                  40                  45              

Ile Met Ser Leu Thr Lys Ser Ala Val Asp Tyr Leu Val Gly Ser Ser 
    50                  55                  60                  

Val Pro Glu Asp Ile Ser Lys Asn Arg Ile Trp Gln Ile Phe Glu Met 
65                  70                  75                  80  

Asn Gly Tyr Asp Pro Ala Tyr Ala Gly Ser Ile Leu Tyr Gly Trp Cys 
                85                  90                  95      

Gln Arg Ser Phe Asn Lys Arg Asn Thr Val Trp Leu Tyr Gly Pro Ala 
            100                 105                 110         

Thr Thr Gly Lys Thr Asn Ile Ala Glu Ala Ile Ala His Thr Val Pro 
        115                 120                 125             

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
    130                 135                 140                 

Cys Val Asp Lys Met Leu Ile Trp Trp Glu Glu Gly Lys Met Thr Asn 
145                 150                 155                 160 

Lys Val Val Glu Ser Ala Lys Ala Ile Leu Gly Gly Ser Lys Val Arg 
                165                 170                 175     

Val Asp Gln Lys Cys Lys Ser Ser Val Gln Ile Asp Ser Thr Pro Val 
            180                 185                 190         

<212> PRT

<213> Adeno-associated virus

<400> 1041

Met Ala Leu Val Asn Trp Leu Val Glu His Gly Ile Thr Ser Glu Lys
1 5 10 15

Gln Trp Ile Gln Glu Asn Gln Glu Ser Tyr Leu Ser Phe Asn Ser Thr
20 25 30

Gly Asn Ser Arg Ser Gln Ile Lys Ala Ala Leu Asp Asn Ala Thr Lys
35 40 45

Ile Met Ser Leu Thr Lys Ser Ala Val Asp Tyr Leu Val Gly Ser Ser
50 55 60

Val Pro Glu Asp Ile Ser Lys Asn Arg Ile Trp Gln Ile Phe Glu Met
65 70 75 80

Asn Gly Tyr Asp Pro Ala Tyr Ala Gly Ser Ile Leu Tyr Gly Trp Cys
85 90 95

Gln Arg Ser Phe Asn Lys Arg Asn Thr Val Trp Leu Tyr Gly Pro Ala
100 105 110

Thr Thr Gly Lys Thr Asn Ile Ala Glu Ala Ile Ala His Thr Val Pro
115 120 125

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp
130 135 140

Cys Val Asp Lys Met Leu Ile Trp Trp Glu Glu Gly Lys Met Thr Asn
145 150 155 160

Lys Val Val Glu Ser Ala Lys Ala Ile Leu Gly Gly Ser Lys Val Arg
165 170 175

Val Asp Gln Lys Cys Lys Ser Ser Val Gln Ile Asp Ser Thr Pro Val
180 185 190



Ile Val Thr Ser Asn Thr Asn Met Cys Val Val Val Asp Gly Asn Ser 
        195                 200                 205             

Thr Thr Phe Glu His Gln Gln Pro Leu Glu Asp Arg Met Phe Lys Phe 
    210                 215                 220                 

Glu Leu Thr Lys Arg Leu Pro Pro Asp Phe Gly Lys Ile Thr Lys Gln 
225                 230                 235                 240 

Glu Val Lys Asp Phe Phe Ala Trp Ala Lys Val Asn Gln Val Pro Val 
                245                 250                 255     

Thr His Glu Phe Lys Val Pro Arg Glu Leu Ala Gly Thr Lys Gly Ala 
            260                 265                 270         

Glu Lys Ser Leu Lys Arg Pro Leu Gly Asp Val Thr Asn Thr Ser Tyr 
        275                 280                 285             

Lys Ser Leu Glu Lys Arg Ala Arg Leu Ser Phe Val Pro Glu Thr Pro 
    290                 295                 300                 

Arg Ser Ser Asp Val Thr Val Asp Pro Ala Pro Leu Arg Pro Leu Asn 
305                 310                 315                 320 

Trp Asn Ser Arg Tyr Asp Cys Lys Cys Asp Tyr His Ala Gln Phe Asp 
                325                 330                 335     

Asn Ile Ser Asn Lys Cys Asp Glu Cys Glu Tyr Leu Asn Arg Gly Lys 
            340                 345                 350         

Asn Gly Cys Ile Cys His Asn Val Thr His Cys Gln Ile Cys His Gly 
        355                 360                 365             

Ile Pro Pro Trp Glu Lys Glu Asn Leu Ser Asp Phe Gly Asp Phe Asp 
    370                 375                 380                 

Ile Val Thr Ser Asn Thr Asn Met Cys Val Val Val Asp Gly Asn Ser
195 200 205

Thr Thr Phe Glu His Gln Gln Pro Leu Glu Asp Arg Met Phe Lys Phe
210 215 220

Glu Leu Thr Lys Arg Leu Pro Pro Asp Phe Gly Lys Ile Thr Lys Gln
225 230 235 240

Glu Val Lys Asp Phe Phe Ala Trp Ala Lys Val Asn Gln Val Pro Val
245 250 255

Thr His Glu Phe Lys Val Pro Arg Glu Leu Ala Gly Thr Lys Gly Ala
260 265 270

Glu Lys Ser Leu Lys Arg Pro Leu Gly Asp Val Thr Asn Thr Ser Tyr
275 280 285

Lys Ser Leu Glu Lys Arg Ala Arg Leu Ser Phe Val Pro Glu Thr Pro
290 295 300

Arg Ser Ser Asp Val Thr Val Asp Pro Ala Pro Leu Arg Pro Leu Asn
305 310 315 320

Trp Asn Ser Arg Tyr Asp Cys Lys Cys Asp Tyr His Ala Gln Phe Asp
325 330 335

Asn Ile Ser Asn Lys Cys Asp Glu Cys Glu Tyr Leu Asn Arg Gly Lys
340 345 350

Asn Gly Cys Ile Cys His Asn Val Thr His Cys Gln Ile Cys His Gly

355 360 365

Ile Pro Pro Trp Glu Lys Glu Asn Leu Ser Asp Phe Gly Asp Phe Asp

370 375 380



Asp Ala Asn Lys Glu Gln 
385                 390 

<210> 1042
<211> 341
<212> PRT
<213> Adeno‐associated virus

<400> 1042
Met Ser Leu Thr Lys Ser Ala Val Asp Tyr Leu Val Gly Ser Ser Val 
1               5                   10                  15      

Pro Glu Asp Ile Ser Lys Asn Arg Ile Trp Gln Ile Phe Glu Met Asn 
            20                  25                  30          

Gly Tyr Asp Pro Ala Tyr Ala Gly Ser Ile Leu Tyr Gly Trp Cys Gln 
        35                  40                  45              

Arg Ser Phe Asn Lys Arg Asn Thr Val Trp Leu Tyr Gly Pro Ala Thr 
    50                  55                  60                  

Thr Gly Lys Thr Asn Ile Ala Glu Ala Ile Ala His Thr Val Pro Phe 
65                  70                  75                  80  

Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp Cys 
                85                  90                  95      

Val Asp Lys Met Leu Ile Trp Trp Glu Glu Gly Lys Met Thr Asn Lys 
            100                 105                 110         

Val Val Glu Ser Ala Lys Ala Ile Leu Gly Gly Ser Lys Val Arg Val 
        115                 120                 125             

Asp Gln Lys Cys Lys Ser Ser Val Gln Ile Asp Ser Thr Pro Val Ile 
    130                 135                 140                 

Val Thr Ser Asn Thr Asn Met Cys Val Val Val Asp Gly Asn Ser Thr 
145                 150                 155                 160 

Asp Ala Asn Lys Glu Gln
385 390

<210> 1042

<211> 341

<212> PRT

<213> Adeno-associated virus

<400> 1042
Met Ser Leu Thr Lys Ser Ala Val Asp Tyr Leu Val Gly Ser Ser Val
1 5 10 15

Pro Glu Asp Ile Ser Lys Asn Arg Ile Trp Gln Ile Phe Glu Met Asn
20 25 30

Gly Tyr Asp Pro Ala Tyr Ala Gly Ser Ile Leu Tyr Gly Trp Cys Gln
35 40 45

Arg Ser Phe Asn Lys Arg Asn Thr Val Trp Leu Tyr Gly Pro Ala Thr
50 55 60

Thr Gly Lys Thr Asn Ile Ala Glu Ala Ile Ala His Thr Val Pro Phe
65 70 75 80

Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp Cys
85 90 95

Val Asp Lys Met Leu Ile Trp Trp Glu Glu Gly Lys Met Thr Asn Lys
100 105 110

Val Val Glu Ser Ala Lys Ala Ile Leu Gly Gly Ser Lys Val Arg Val
115 120 125

Asp Gln Lys Cys Lys Ser Ser Val Gln Ile Asp Ser Thr Pro Val Ile
130 135 140

Val Thr Ser Asn Thr Asn Met Cys Val Val Val Asp Gly Asn Ser Thr
145 150 155 160



Thr Phe Glu His Gln Gln Pro Leu Glu Asp Arg Met Phe Lys Phe Glu 
                165                 170                 175     

Leu Thr Lys Arg Leu Pro Pro Asp Phe Gly Lys Ile Thr Lys Gln Glu 
            180                 185                 190         

Val Lys Asp Phe Phe Ala Trp Ala Lys Val Asn Gln Val Pro Val Thr 
        195                 200                 205             

His Glu Phe Lys Val Pro Arg Glu Leu Ala Gly Thr Lys Gly Ala Glu 
    210                 215                 220                 

Lys Ser Leu Lys Arg Pro Leu Gly Asp Val Thr Asn Thr Ser Tyr Lys 
225                 230                 235                 240 

Ser Leu Glu Lys Arg Ala Arg Leu Ser Phe Val Pro Glu Thr Pro Arg 
                245                 250                 255     

Ser Ser Asp Val Thr Val Asp Pro Ala Pro Leu Arg Pro Leu Asn Trp 
            260                 265                 270         

Asn Ser Arg Tyr Asp Cys Lys Cys Asp Tyr His Ala Gln Phe Asp Asn 
        275                 280                 285             

Ile Ser Asn Lys Cys Asp Glu Cys Glu Tyr Leu Asn Arg Gly Lys Asn 
    290                 295                 300                 

Gly Cys Ile Cys His Asn Val Thr His Cys Gln Ile Cys His Gly Ile 
305                 310                 315                 320 

Pro Pro Trp Glu Lys Glu Asn Leu Ser Asp Phe Gly Asp Phe Asp Asp 
                325                 330                 335     

Ala Asn Lys Glu Gln 
            340     

<210> 1043

Thr Phe Glu His Gln Gln Pro Leu Glu Asp Arg Met Phe Lys Phe Glu
165 170 175

Leu Thr Lys Arg Leu Pro Pro Asp Phe Gly Lys Ile Thr Lys Gln Glu
180 185 190

Val Lys Asp Phe Phe Ala Trp Ala Lys Val Asn Gln Val Pro Val Thr
195 200 205

His Glu Phe Lys Val Pro Arg Glu Leu Ala Gly Thr Lys Gly Ala Glu
210 215 220

Lys Ser Leu Lys Arg Pro Leu Gly Asp Val Thr Asn Thr Ser Tyr Lys
225 230 235 240

Ser Leu Glu Lys Arg Ala Arg Leu Ser Phe Val Pro Glu Thr Pro Arg
245 250 255

Ser Ser Asp Val Thr Val Asp Pro Ala Pro Leu Arg Pro Leu Asn Trp
260 265 270

Asn Ser Arg Tyr Asp Cys Lys Cys Asp Tyr His Ala Gln Phe Asp Asn
275 280 285

Ile Ser Asn Lys Cys Asp Glu Cys Glu Tyr Leu Asn Arg Gly Lys Asn
290 295 300

Gly Cys Ile Cys His Asn Val Thr His Cys Gln Ile Cys His Gly Ile
305 310 315 320

Pro Pro Trp Glu Lys Glu Asn Leu Ser Asp Phe Gly Asp Phe Asp Asp
325 330 335

Ala Asn Lys Glu Gln
340

<210> 1043



<400> 1043
000

<210> 1044

<400> 1044
000

<210> 1045

<400> 1045
000

<210> 1046

<400> 1046
000

<210> 1047

<400> 1047
000

<210> 1048

<400> 1048
000

<210> 1049

<400> 1049
000

<210> 1050

<400> 1050
000

<210> 1051
<211> 62
<212> DNA
<213> Artificial Sequence

<400> 1043

000

<210> 1044

<400> 1044

000

<210> 1045

<400> 1045

000

<210> 1046

<400> 1046

000

<210> 1047

<400> 1047

000

<210> 1048

<400> 1048

000

<210> 1049

<400> 1049

000

<210> 1050

<400> 1050

000

<210> 1051

<211> 62

<212> DNA
<213> Artificial Sequence



<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 1051
aggaacccct agtgatggag ttggccactc cctctctgcg cgctcgctcg ctcactgagg       60

cc                                                                      62

<210> 1052
<211> 62
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 1052
cgggcgggtg gtggcggcgg ttggggctcg gcgctcgctc gctcgctggg cgggcgggcg       60

gt                                                                      62

<210> 1053
<211> 16
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 1053
Gly Met Gly Tyr Gly Met Gly Tyr Gly Met Gly Tyr Gly Met Gly Tyr 
1               5                   10                  15      

<210> 1054
<211> 20
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 1054

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 1051
aggaacccct agtgatggag ttggccactc cctctctgcg cgctcgctcg ctcactgagg 60

CC 62

<210> 1052

<211> 62

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 1052

cgggcgggtg gtggcggcgg ttggggctcg gcgctcgctc gctcgctggg cgggcgggcg 60

gt 62

<210> 1053

<211> 16

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
peptide

<400> 1053

Gly Met Gly Tyr Gly Met Gly Tyr Gly Met Gly Tyr Gly Met Gly Tyr
1 5 10 15

<210> 1054

<211> 20

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
peptide

<400> 1054



Gly Met Gly Tyr Gly Met Gly Tyr Gly Met Gly Tyr Gly Met Gly Tyr 
1               5                   10                  15      

Gly Met Gly Tyr 
            20  

<210> 1055
<211> 16
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 1055
gcgcgctcgc tcgctc                                                       16

<210> 1056
<211> 16
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 1056
gctcgctcgc tcgctg                                                       16

<210> 1057
<211> 6
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<220>
<221> modified_base
<222> (1)..(1)
<223> a, c, t, or g

<400> 1057

Gly Met Gly Tyr Gly Met Gly Tyr Gly Met Gly Tyr Gly Met Gly Tyr
1 5 10 15

Gly Met Gly Tyr
20

<210> 1055

<211> 16

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 1055

gcgcgctcgc tcgctc 16

<210> 1056
<211> 16

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 1056

gctcgctcgc tcgctg 16

<210> 1057

<211> 6

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220>

<221> modified_base
<222> (1)..(1)

<223> a, C, t, or g

<400> 1057



ngttgg                                                                   6

<210> 1058
<211> 6
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 1058
agttgg                                                                   6

<210> 1059
<211> 6
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 1059
ggttgg                                                                   6

<210> 1060
<211> 11
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<220>
<221> MOD_RES
<222> (4)..(5)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (7)..(7)
<223> Any amino acid

<220>

ngttgg 6

<210> 1058

<211> 6

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 1058

agttgg 6

<210> 1059
<211> 6

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic

oligonucleotide

<400> 1059

ggttgg 6

<210> 1060
<211> 11

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
peptide

<220>

<221> MOD_RES
<222> (4)..(5) .

<223> Any amino acid

<220>

<221> MOD_RES
<222> (7) . . (7)

<223> Any amino acid

<220>



<221> MOD_RES
<222> (9)..(10)
<223> Any amino acid

<400> 1060
Tyr Asn Pro Xaa Xaa Asp Xaa Gly Xaa Xaa Asn 
1               5                   10      

<210> 1061
<211> 22
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<220>
<221> MOD_RES
<222> (6)..(7)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (9)..(9)
<223> Any amino acid

<220>
<221> MOD_RES
<222> (15)..(16)
<223> Any amino acid

<400> 1061
Tyr Asn Cys Ser Pro Xaa Xaa Asp Xaa Gly Ala Ser Lys Arg Xaa Xaa 
1               5                   10                  15      

Asn Thr Ser Val Ala Lys 
            20          

<210> 1062
<211> 51
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic

<221> MOD_RES

<222> (9) (10)
<223> Any amino acid

<400> 1060
Tyr Asn Pro Xaa Xaa Asp Xaa Gly Xaa Xaa Asn
1 5 10

<210> 1061

<211> 22

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
peptide

<220>

<221> MOD_RES

<222> (6)..(7)

<223> Any amino acid

<220>

<221> MOD_RES
<222> (9) )..(9) .

<223> Any amino acid

<220>

<221> MOD_RES
<222> (15)..(16) . .

<223> Any amino acid

<400> 1061

Tyr Asn Cys Ser Pro Xaa Xaa Asp Xaa Gly Ala Ser Lys Arg Xaa Xaa
1 5 10 15

Asn Thr Ser Val Ala Lys
20

<210> 1062
<211> 51

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic



      oligonucleotide

<220>
<221> modified_base
<222> (45)..(45)
<223> a, c, t, g, unknown or other

<220> 
<223> See specification as filed for detailed description of
      substitutions and preferred embodiments

<400> 1062
aggtgagtga aaccaccgaa gtcaaggggc aattcgggct agggncagtc t                51

<210> 1063
<211> 50
<212> DNA
<213> Alphatorquevirus sp.

<400> 1063
aggtgagttt acacaccgca gtcaaggggc aattcgggct cgggactggc                  50

<210> 1064
<211> 50
<212> DNA
<213> Betatorquevirus sp.

<400> 1064
aggtgagtga aaccaccgaa gtcaaggggc aattcgggct agatcagtct                  50

<210> 1065
<211> 50
<212> DNA
<213> Gammatorquevirus sp.

<400> 1065
aggtgagtga aaccaccgag gtctaggggc aattcgggct agggcagtct                  50

<210> 1066
<211> 150
<212> PRT
<213> Betatorquevirus sp.

<400> 1066
Met Pro Trp Trp Tyr Arg Arg Arg Ser Tyr Asn Pro Trp Arg Arg Arg 

oligonucleotide

<220>

<221> modified_base
<222> (45) . . (45)

<223> a, C, t, g, unknown or other

<220>

<223> See specification as filed for detailed description of
substitutions and preferred embodiments

<400> 1062

aggtgagtga aaccaccgaa gtcaaggggc aattcgggct agggncagto t 51

<210> 1063

<211> 50

<212> DNA
<213> Alphatorquevirus sp.

<400> 1063

aggtgagttt acacaccgca gtcaaggggc aattcgggct cgggactggc 50

<210> 1064
<211> 50
<212> DNA
<213> Betatorquevirus sp.

<400> 1064

aggtgagtga aaccaccgaa gtcaaggggc aattcgggct agatcagtct 50

<210> 1065

<211> 50

<212> DNA
<213> Gammatorquevirus sp.

<400> 1065

aggtgagtga aaccaccgag gtctaggggc aattcgggct agggcagtct 50

<210> 1066

<211> 150

<212> PRT

<213> Betatorquevirus sp.

<400> 1066

Met Pro Trp Trp Tyr Arg Arg Arg Ser Tyr Asn Pro Trp Arg Arg Arg



1               5                   10                  15      

Asn Trp Phe Arg Arg Pro Arg Lys Thr Ile Tyr Arg Arg Tyr Arg Arg 
            20                  25                  30          

Arg Arg Arg Trp Pro Thr Tyr Val Val Pro Asn Asn Phe Asn Glu Thr 
        35                  40                  45              

Thr Ser Leu Gln Asn Pro Thr Thr Arg Pro Glu His Phe Leu Tyr Ser 
    50                  55                  60                  

Phe Asp Glu Arg Arg Gly Gln Leu Thr Glu Lys Ala Thr Lys Arg Leu 
65                  70                  75                  80  

Leu Lys Asp Trp Glu Thr Lys Glu Thr Ser Leu Leu Ser Thr Glu Tyr 
                85                  90                  95      

Arg Phe Ala Glu Pro Thr Gln Thr Gln Ala Pro Gln Glu Asp Pro Ser 
            100                 105                 110         

Ser Glu Glu Glu Glu Glu Ser Asn Leu Phe Glu Arg Leu Leu Arg Gln 
        115                 120                 125             

Arg Thr Lys Gln Leu Gln Leu Lys Arg Arg Ile Ile Gln Thr Leu Lys 
    130                 135                 140                 

Asp Leu Gln Lys Leu Glu 
145                 150 

<210> 1067
<211> 62
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 1067
aggaacccct agtgatggag ttggccactc cctctctgcg cgctcgctcg ctcactgagg       60

1 5 10 15

Asn Trp Phe Arg Arg Pro Arg Lys Thr Ile Tyr Arg Arg Tyr Arg Arg
20 25 30

Arg Arg Arg Trp Pro Thr Tyr Val Val Pro Asn Asn Phe Asn Glu Thr
35 40 45

Thr Ser Leu Gln Asn Pro Thr Thr Arg Pro Glu His Phe Leu Tyr Ser
50 55 60

Phe Asp Glu Arg Arg Gly Gln Leu Thr Glu Lys Ala Thr Lys Arg Leu
65 70 75 80

Leu Lys Asp Trp Glu Thr Lys Glu Thr Ser Leu Leu Ser Thr Glu Tyr
85 90 95

Arg Phe Ala Glu Pro Thr Gln Thr Gln Ala Pro Gln Glu Asp Pro Ser
100 105 110

Ser Glu Glu Glu Glu Glu Ser Asn Leu Phe Glu Arg Leu Leu Arg Gln
115 120 125

Arg Thr Lys Gln Leu Gln Leu Lys Arg Arg Ile Ile Gln Thr Leu Lys
130 135 140

Asp Leu Gln Lys Leu Glu
145 150

<210> 1067

<211> 62

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 1067

aggaacccct agtgatggag ttggccactc cctctctgcg cgctcgctcg ctcactgagg 60



cc                                                                      62CC 62
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