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COMPOSITIONSANDMETHODSFORREDUCINGHLA-AINACELL 

[0001] Thisapplicationclaimsthebenefitunder35U.S.C.119(e)ofUSProvisional 

ApplicationNo.63/130,095 filedDecember23,2020,USProvisionalApplicationNo.  

63/250,996,filedSeptember30,2021 USProvisionalApplicationNo.63/254,970,filed 

October12,2021,andUSProvisionalApplicationNo.63/288,492,filedDecember10,2021~ 

eachofwhichdisclosuresishereinincorporatedbyreferenceinitsentirety.  

[0002] ThisapplicationisfiledwithaSequenceListinginelectronicformat.The 

Sequence Listing is provided as a file entitled "2021-12-2001155-0036

OOPCTSeqList5T25.txt"createdonDecember20,2021,whichis320,511bytesinsize.  

Theinformationintheelectronicformatofthesequencelistingisincorporatedhereinby 

referenceinitsentirety.  

I. INTRODUCTIONANDSUMMARY 

[0003] TheabilitytodownregulateMHCclassIiscriticalformanyinvivoandcxvivo 

utilitiese.g.,whenusingallogeneiccells(originatingfromadonor)fortransplantation 

and/ore.g.,forcreatingacellpopulationinvitrothatdoesnotactivateTcells.Inparticular, 

thetransferofallogeneiccellsintoasubjectisofgreatinteresttothefieldofcelltherapy.  

Theuseofallogeneiccellshasbeenlimitedduetotheproblemofrejectionbytherecipient 

subject'simmunecellswhichrecognizethetransplantedcellsasforeignandmountan 

attack.Toavoidtheproblemofimmunerejectioncell-basedtherapieshavefocusedon 

autologousapproachesthatuseasubject'sowncellsasthecellsourcefortherapyan 

[0004] Typicallyimmunerejectionofallogeneiccellsresultsfromamismatchingof 

majorhistocompatibilitycomplex(MHC)moleculesbetweenthedonorandrecipient.Within 

thehumanpopulationMHCmoleculesexistinvariousformsincludinge.g.,numerous 

geneticvanantsofanygivenMI-ICgenei.e.,allelesencodingdifferentformsofMHC 

protein.TheprimaryclassesofMHCmoleculesarereferredtoasMHCclassIandMHC 

classII.MHCclassImolecules(e.g.,HLA-AHLA-BandHLA-Cinhumans)areexpressed 

onallnucleatedcellsandpresentantigenstoactivatecytotoxicTcells(CDS+Tcellsor 

CTLs).MHCclassIImolecules(e.g.,HLA-DPHLA-DQandHLA-DRinhumans)are 

expressedononlycertaincelltypes(e.g.,Bcellsdendriticcellsandmacrophages)and 

presentantigenstoactivatehelperTcells(CD4+TcellsorThcells),whichinturnprovide 

signalstoBcellstoproduceantibodies.  

1 

approachthatistime-consumingandcostly.
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[0005] Slightdifferences, e.g.,mismatchesinMHCallelesbetweenindividualscancause 

theTcellsinarecipienttobecomeactivated.DuringTcelldevelopmentanindividual'sT 

cellrepertoireistolerizedtoonesownMI-ICmoleculesbutTcellsthatrecognizeanother 

individual'sMHCmoleculesmaypersistincirculationandarereferredtoasalloreactiveT 

cells.AlloreactiveTcellscanbecomeactivatede.g.,bythepresenceofanotherindividual's 

cellsexpressingMHCmoleculesinthebodycausinge.g.,graftversushostdiseaseand 

transplantrejection.  

[0006] WhilefullymatchingHLAtypesbetweendonorandrecipientistheoretically 

possibleasameansofreducingtransplantrejectionsuchanapproachislogisticallyand 

practicallychallenginggiventhediversityofHLAallelesacrossthepopulationtofully 

matche.g.,10out10allelesU 2allelesforeachofHLA-AHLA-BHLA-CHLA-DRB1 

andHLA-DQB1).  

[0007] Methodsandcompositionsforreducingthesusceptibilityofanallogeneiccellto 

rejectionareofinterestincludinge.g.,reducingthecell'sexpressionofMHCproteinto 

avoidrecipientTcellresponses.Inpracticetheabilitytogeneticallymodifyanallogeneic 

cellfortransplantationintoasubjecthasbeenhamperedbytherequirementformultiplegene 

editstoreduceallMHCproteinexpressionwhileatthesametimeavoidingotherharmful 

recipientimmuneresponses.ForexamplewhilestrategiestodepleteMHCclassIprotein 

mayreduceactivationofCTLscellsthatlackMI-ICclassIontheirsurfacearesusceptibleto 

lysisbynaturalkiller(NK)cellsoftheimmunesystembecauseNKcellactivationis 

regulatedbyMHCclassI-specificinhibitoryreceptors.Thereforesafelyreducingor 

[0008] GeneeditingstrategiestodepleteMHCclassIImoleculeshavealsoproven 

difficultparticularlyincertaincelltypesforreasonsincludingloweditingefficienciesand 

lowcellsurvivalratespreventingpracticalapplicationasacelltherapy.  

[0009] Thusthereexistsaneedforimprovedmethodsandcompositionsformodifying 

allogeneiccellstoovercometheproblemofrecipientimmunerejectionandthetechnical 

difficultiesassociatedwiththemultiplegeneticmodificationsrequiredtoproduceasafercell 

fortransplant.  

110010] Thepresentdisclosureprovidesengineeredhumancellswithreducedor 

eliminatedsurfaceexpressionofHLA-Arelativetoanunmodifiedcellwhereinthecellis 

homozygousforHLA-BandhomozygousforHLA-C.Theengineeredhumancellsdisclosed 

hereinthereforeprovideaC~p~ialmatching approachtotheproblemofallogeneiccell 

transferandMHCclassIcompatibility.TheuseofcellsthatarehomozygousforHLA-Band 

2 

eliminatingexpressionofMHCclassIhasprovenchallenging.
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HLA-CinadditiontoreducingoreliminatingexpressionofHLA-Ainthecellslimitsthe 

numberofdonorsthatarenecessarytoprovideatherapythatcoversamajorityofrecipients 

inpopulationbecausethedisclosedpartialmatchingapproachrequiresonlyonematching 

HLA-Ballele(asopposedtotwo)andonlyoneHLA-Callele(asopposedtotwo).  

Surprisinglytheengineeredhumancellsthathavereducedoreliminatedsurfaceexpression 

ofHLA-Arelativetoanunmodifiedcelldisclosedhereindemonstratepersistenceandare 

protectiveagainstNK-mediatedrejectionespeciallyascomparedtoengineeredcellswith 

reducedoreliminatedB2Mexpression.Thedisclosureprovidesmethodsandcompositions 

forgeneratingsuchengineeredhumancellswithreducedoreliminatedsurfaceexpressionof 

HLA-ArelativetoanunmodifiedcellwhereinthecellishomozygousforHLA-Band 

homozygousforHLA-C.Insomeembodimentsthedisclosureprovidesengineeredhuman 

cellsandmethodsandcompositionsforgeneratingengineeredhumancellswhereinthecell 

furtherhasreducedexpressionofMHCclassIIproteinonthesurfaceofthecelle.g., 

whereinthecellhasageneticmodificationintheCIJTAgene.Insomeembodimentsthe 

disclosureprovidesforfurtherengineeringofthecellincludingtoreduceoreliminatethe 

expressionofendogenousTcellreceptorproteins(e.g.,TRACTRBC),andtointroducean 

exogenousnucleicacide.g.,encodingapolypeptideexpressedonthecellsurfaceora 

polypeptidethatissecretedbythecell.Thusthedisclosurethusprovidesaflexibleplatform 

forgeneticallyengineeringhumancellsforavarietyofdesiredadoptivecelltherapy 

purposes.  

[0011] Providedhereinisanengineeredhumancellwhichhasreducedoreliminated 

modificationintheHLA-Agene whereinthecellishomozygousforHLA-Band 

homozygousforHLA-C.Alsoprovidedisanengineeredhumancellwhichhasreducedor 

eliminatedsurfaceexpressionofHLA-Arelativetoanunmodifiedcellcomprisingagenetic 

modificationintheHLA-Agenewhereinthegeneticmodificationcomprisesatleastone 

nucleotidewithinthegenomiccoordinateschosenfrom:chr6:29942854-chr6:29942913and 

chr6:29943518-chr6: 29943619, wherein the cell is homozygous forHLA-B and 

homozygousforHLA-C.  

[0012]Providedhereinisanengineeredhumancellwhichhasreducedoreliminatedsurface 

expressionofHLA-Arelativetoanunmodifiedcellcomprisingageneticmodificationinthe 

HLA-Agenewhereinthegeneticmodificationcomprisesatleastonenucleotidewithinthe 

genomiccoordinateschosenfrom:chr6:29942864-2994288{chr6:29942868-29942888 

chr6:29942876-29942896; chr6:29942877-2994289T chr6:29942883-29942903~ 
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chr6:29943126-29943146; chr6:29943528-2994354& chr6:29943529-29943549, 

chr6:29943530-29943550, chr6:29943537-2994355T chr6:29943549-29943569, 

chr6:29943589-29943609;andchr6:29944026-29944046.  

[0013]Providedhereinisanengineeredhumancellwhichhasreducedoreliminatedsurface 
expressionofHLA-Arelativetoanunmodifiedcellcomprisingageneticmodificationinan 

HLA-AgenewhereinthegeneticmodificationcomprisesanindelaCtoTsubstitutionor 

anAto0substitutionwithinthegenomiccoordinateschosenfrom:chr6:29942864

29942881chr6:29942868-2994288&chr6:29942876-2994289&chr6:29942877-29942897 

chr6:29942883-29942903; chr6:29943126-2994314& chr6:29943528-2994354& 

chr6:29943529-29943549; chr6:29943530-29943550, chr6:29943537-29943557~ 

chr6:29943549-29943569;chr6:29943589-29943609,andchr6:29944026-29944046.  

[0014]Providedhereinisamethodofmakinganengineeredhumancellwhichhasreduced 

oreliminatedsurfaceexpressionofHLA-Aproteinrelativetoanunmodifiedcellwherein 

thecellishomozygousforHLA-BandhomozygousforHLA-Ccomprisingcontactingacell 

withcompositioncomprising:(a)anHLA-AguideRNAcomprising(i)aguidesequence 

selectedfromSEQIDNOs:1-21~'9 or(ii)atleast17,18,19,or20contiguousnucleotidesof 

asequenceselectedfromSEQIDNOs:1-211or(iii)aguidesequenceatleast 9 5 0 o90%,or 

850oidenticaltoasequenceselectedfromSEQIDNOs:1-211or(iv)aguidesequencethat 

bindsatargetsitecomprisinga genomicregionlistedinTables2-5or(v)aguidesequence 

thatiscomplementarytoatleast17,18,19,or20contiguousnucleotidesofagenomicregion 

listedinTables1-2and5,oraguidesequencethatiscomplementarytoatleast17,18,19 
4 

9 guidesequencethatisatleast950o 900oor850oidenticaltoasequenceselectedfrom(vt 

andoptionally(b)anRNA-guidedDNAbindingagentoranucleicacidencodinganRNA

guidedDNAbindingagent.  

[0015]ProvidedhereinisamethodofreducingsurfaceexpressionofHLA-Aproteinina 

humancellrelativetoanunmodifiedcellcomprisingcontactingacellwithcomposition 

comprising:(a)anHLA-AguideRNAcomprising(i)aguidesequenceselectedfromSEQ 

IDNOs:1-211or(ii)atleast17,18,19,or20contiguousnucleotidesofasequenceselected 

fromSEQIDNOs:1-211;or(iii)aguidesequenceatleast950o,900oor850oidenticaltoa 

sequenceselectedfromSEQIDNOs:1-211or(iv)aguidesequencethatbindsatargetsite 

comprisingagenomicregionlistedinTables2-tor(v)aguidesequencethatis 

complementaiytoatleast17,18,19,or20contiguousnucleotidesofagenomicregionlisted 

inTables1-2and5,oraguidesequencethatiscomplementarytoatleast17,18,19,20,21 

4 
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22,23,or24contiguousnucleotidesofagenomicregionlistedinTable , r(vi)aguide 
sequencethatisatleast950o,90%or850o9 

toasequenceselectedfrom(v);and 

optionally(b)anRNA-guidedDNAbindingagentoranucleicacidencodinganRNA-guided 

DNAbindingagent.  

110016]Providedhereinisamethodofadministeringanengineeredcelltoarecipientsubject 

inneedthereofthemethodcomprising:(a)determiningtheHLA-BandHLA-Callelesofthe 

recipientsubj , (b)selectinganengineeredcellorcellpopulationofanyoneofthe 

precedingembodimentsorengineeredcellorcellpopulationproducedbythemethodofany 

oneoftheprecedingembodimentswhereintheengineeredcellcomprisesatleastoneofthe 

sameHLA-BorHLA-Callelesastherecipient , (c)administeringtheselected 
subject 

engineeredcelltotherecipientsubject.  

[0017]Furtherembodimentsareprovidedthroughoutanddescribedintheclaimsand 

4 

II. BRIEFDESCRIPTIONOFTHEDRAWINGS 

[0018] FIGS.lAandlBshowthepercentageofactivatedTcellsnegativeforHLA-A2 

byflowcytometiy.FIG.lAshowsdataforguides(G018997,G018998,G018999,G019000 

G019008 G013006).FIG.lBshowsdataforguides(G018091 G018933,G018935 

G018954G018995,G018996).  

[0019] FIG.2showsresistancetoNK-cellmediatedkillingofHLA-Aknockout(HLA

B/Cmatch)TcellsversusB2MknockoutTcellsoptionallyincludinganexogenousHLA-B 

knockoutB2M+HLA-Bandwildtypecellsarecompared.  

[0020] FIGS.3A-FshowresultsforsequentialeditinginCD8+Tcells.FIG.3Ashows 

thepercentageofHLA-Apositivecells. FIG.3BshowsthepercentageofMI-ICclassII 

positivecells.FIG.3CshowsthepercentageofWT1TCRpositiveCD3+,VbS+cells.FIG.  

3Dshowsthepercentagecellsdisplayingmis-pairedTCRs.FIG.3Eshowsthepercentageof 

CD3+,vb8-cellsdisplayingonlyendogenousTCRs.FIG.3FshowsthepercentageofCD3+ 

VbS+,positivefortheWT1TCRandnegativeforHLA-AandMHCclassII.  

[0021] FIGS.4A-FshowresultsforsequentialeditinginCD4+Tcells.FIG.4Ashows 

thepercentageofHLA-Apositivecells. FIG.4BshowsthepercentageofMI-ICclassII 

positivecells.FIG.4CshowsthepercentageofWT1TCRpositiveCD3+,VbS+cells.FIG.  

4Dshowsthepercentageofcellsdisplayingmis-pairedTCRs.FIG.4Eshowsthepercentage 

5 
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ofCD3+vbS-cellsdisplayingonlyendogenousTCRs.FIG.4Fshowsthepercentageof 

CD3+,VbS+,positivefortheWT1TCRandnegativeforHLA-AandMHCclassII.  

[0022] FIGS.5A-DshowthepercentindelsfollowingsequentialeditingofTcellsfor 

CIITA(FIG.5A),HLA-A(FIG.5B),TRBC1(FIG.5C),andTRBC2(FIG.5D)inTcells.  

[0023] FIGS.6A-BshowluciferaseexpressionfromB2MCIITAHLA-Aordouble 

(HLA-ACIITA)knockouthumanTcellsadministeredtomiceinoculatedwithhuman 

naturalkillercells.FIG.6Ashowsradiance(photons/s/cm2/sr)fromluciferaseexpressingT 

cellspresentatthevarioustimepointsafterinjection. FIG. 6Bshowsradiance 

(photons/s/cm2/sr)fromluciferaseexpressingTcellspresentinthevariousmicegroupson 

Day27.  

[0024] FIGS.7A-BshowluciferaseexpressionfromB2MandAlloWT1knockout 

humanTcellsadministeredtomiceinoculatedwithhumannaturalkillercells. FIG.7A 

showstotalflux(p/s)fromluciferaseexpressingTcellspresentatthevanoustimepoints 

afterinjection.FIG.7Bshowstotalflux(p/s)fromluciferaseexpressingTcellspresentinthe 

variousmicegroupsafter31days.  

[0025] FIGS.SA-BshowthepercentnormalizedproliferationofhostCD4(FIG.SA)or 

hostCDS(FIG.SB)TcellstnggeredbyHLAclassI+HLAclassIIdoubleknockoutor 

HLA-AandHLAclassIIdoubleknockoutengineeredautologousorallogeneicTcells.  

[0026] FIGS.9A-FshowsapanelofpercentCDS+(FIG.9A),endogenousTCR+(FIG.  

9B),WT1TCR+(FIG.9C),HLA-A2knockout(FIG.9D),HLA-DRDPDQknockout(FIG.  

9E),and00AlloWT1(FIG.9F).  

varioustimepointsafterinjectionoutto18days.  

[0028] FIGS.1lA-ilBrespectivelyshowreleaseofIFN-yandIL-2insupematantsfrom 

akillingassaycontainingaco-cultureofengineeredTcellsfromtheAllo-WT1, Auto-WT1, 

TCRKOandWildtype(WT)groupswithtargettumorcells.  

[0029] FIGS.12A-12BshowCIITAHLA-ATRACandTRBCeditingandWT1TCR 

insertionratesinCDS+Tcellsinthreeconditions.Thepercentageofcellsexpressing 

relevantcellsurfaceproteinsfollowingsequentialTcellengineeringareshowninFIG.12A 

forCDS+Tcells.ThepercentofTcellswithallintendededits(insertionoftheWT1-TCR 

combinedwithknockoutofHLA-AandCIITA)isshowninFIG12B.  

[0030] FIG.13showsthepercentlysisofTcellstargetedbyNKcellsatdifferent 

effector:target(E:T)ratiostreatedwithsgRNAandbaseeditorandUGImRNAs.  

6 
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[0031] FIG.14showsthemeanpercentageofCDS+TcellsthatarenegativeforHLA-A 

surfacereceptorsfollowingtreatmentwithsgRNAsinthe100-meror91-merformats 

targetingHLA-A.  

[0032] FIGS.15A-15CrespectivelyshowHLA-Ageneeditingcorrelationtoprotein 

knockoutinDonorsA-C.  

III. DETAILEDDESCRIPTION 

[0033] Thepresentdisclosureprovidesengineeredhumancellsaswellasmethodsand 

compositionsforgeneticallymodifyingahumancelltomakeengineeredhumancellsthatare 

usefulforexampleforadoptivecelltransfer(ACT)therapies.Thedisclosureprovides 

engineeredhumancellswithreducedoreliminatedsurfaceexpressionofHLA-Arelativeto 

anunmodifiedcellwhereinthecellishomozygousforHLA-BandhomozygousforHLA-C.  
'C Thustheengineeredhumancellsdisclosedhereinprovideapartialmatching"solutionto 

hurdlesassociatedwithallogeneiccelltransfer.  

[0034] Insomeembodimentsthedisclosureprovidesengineeredhumancellswith 

reducedoreliminatedsurfaceexpressionofHLA-Aasaresultofageneticmodificationin 

theHLA-AgenewhereinthecellishomozygousforHLA-BandhomozygousforHLA-C.  

Insomeembodimentsthedisclosureprovidescompositionsandmethodsforreducingor 

eliminatingexpressionofHLA-Aproteinrelativetoanunmodifiedcellandcompositionsand 

methodstoreducethecell'ssusceptibilitytoimmunerejection.Insomeembodimentsthe 

engineeredhumancellswithreducedoreliminatedsurfaceexpressionofHLA-Arelativeto 

approachesthatreduceoreliminateMHCclassIproteinexpression.Insomeembodiments 

themethodsandcompositionscomprisereducingoreliminatingsurfaceexpressionofHLA

AproteinbygeneticallymodifyingHLA-Awithageneeditingsystemandinsertingan 

exogenousnucleicacidencodingatargetingreceptororotherpolypeptide(expressedonthe 

cellsurfaceorsecreted)intothecellbygeneticmodification.Theengineeredcell 

compositionsproducedbythemethodsdisclosedhereinhavedesirablepropertiesincluding 

e.g., reducedexpressionofHLA-Areducedimmunogenicityinvitroandinvivoincreased 

survivalandincreasedgeneticcompatibilitywithgreatersubjectsfortransplant.  
CC 'C 

[0035] Theterm about"or approximately"meansanacceptableerrorforaparticular 
valueasdeterminedbyoneofordinaryskillintheartwhichdependsinpartonhowthe 

valueismeasuredordeterminedoradegreeofvariationthatdoesnotsubstantiallyaffectthe 

propertiesofthedescribedsubjectmatterorwithinthetolerancesacceptedinthearte.g., 
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within ')o, 500, 200 or10o.Accordinglyunlessindicatedtothecontrarythenumerical 

parameterssetforthinthefollowingspecificationandattachedclaimsareapproximations 

thatmayvarydependinguponthedesiredpropertiessoughttobeobtained.Attheveryleast, 

andnotasanattempttolimittheapplicationofthe 9 ofequivalentstothescopeofthe 

claimseachnumericalparametershouldatleastbeconstruedinlightofthenumberof 

reportedsignificantdigitsandbyapplyingordinaiyroundingtechniques.  

A.Definitions 

[0036] Unlessstatedotherwisethefollowingtermsandphrasesasusedhereinare 

intendedtohavethefollowingmeanings: 
C' 

[0037] Thetermorcombinationsthereof'asusedhereinreferstoallpermutationsand 
combinationsofthelistedtermsprecedingtheterm.Forexample,"ABCorcombinations 

thereof'isintendedtoincludeatleastoneofABCABACBCorABCandiforderis 
importantinaparticularcontextalsoBACACBACBCBABCABACorCAB.  

, , , 

Continuingwiththisexampleexpresslyincludedarecombinationsthatcontainrepeatsof 

oneormoreitemortermsuchasBBAAAAABBBCCBBACABAandsoforth.The 

skilledartisanwillunderstandthattypicallythereisnolimitonthenumberofitemsorterms 

inanycombinationunlessotherwiseapparentfromthecontext.  

[0038] Asusedhereintheterm'kit"referstoapackagedsetofrelatedcomponentssuch 

asoneormorepolynucleotidesorcompositionsandoneormorerelatedmaterialssuchas 

deliverydevices(e.g.,syringes),solventssolutionsbuffersinstructionsordesiccants.  

subjectofthesamespeciesasarecipientsubjectwhereinthedonorsubjectandrecipient 

subjecthavegeneticdissimilaritye.g., genesatoneormorelocithatarenotidentical.Thus 

e.g., acellisallogeneicwithrespecttothesubjecttobeadministeredthecell.Asusedherein 
9 

acellthatisremovedorisolatedfromadonorthatwillnotbere-introducedintotheoriginal 

donorisconsideredanallogeneiccell.  

[0040] An"autologous"cellasusedhereinreferstoacelldelvedfromthesamesubject 

towhomthematerialwilllaterbere-introduced.Thuse.g., acellisconsideredautologousif 

itisremovedfromasubjectanditwillthenbere-introducedintothesamesubject.  

[0041] "f32M"or"B2M asusedhereinreferstonucleicacidsequenceorprotein 
sequenceof"f3-2 'I 

mieroglobulin"'thehumangenehasaccessionnumberNC000015(range 

44711492..44718877),referenceGRCh3S.p13.TheB2MproteinisassociatedwithMHC 

8 

[0039] An"allogeneic"cellasusedhereinreferstoacelloriginatingfromadonor
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classImoleculesasaheterodimeronthesurfaceofnucleatedcellsandisrequiredforMHC 

classIproteinexpression.  
0 

[0042] '~CIITA"or'~CIJTA"or'~C2TA" asusedhereinreferstothenucleicacid 

sequenceorproteinsequenceof"classIImajorhistocompatibilitycomplextransactivator'I, 

thehumangenehasaccessionnumberNC000016.10(range 10866208..10941562), 

referenceGRCh3S.p13.TheCJITAproteininthenucleusactsasapositiveregulatorofMI-IC 

classIIgenetranscriptionandisrequiredforMHCclassIIproteinexpression.  

[0043] Asusedherein"MHC"or'MHCmolecule(s)"or"MHCprotein"or'MHC 

complex(es),"referstoamajorhistocompatibilitycomplexmolecule(orplural),andincludes 

e.g., MHCclassIandMHCclassIImolecules.InhumansMHCmoleculesarereferredtoas 

"humanleukocyteantigen complexesorHLAmolecules"or"HLAprotein."Theuseof 

terms"MHC"and"HLA"arenotmeanttobelimiting;asusedhereintheterm"MI-ICmay 

beusedtorefertohumanMHCmoleculesi.e., HLAmolecules.Thereforetheterms 

"MHC"and"HLA"areusedinterchangeablyherein.  

[0044] Theterm'HLA-A" asusedhereininthecontextofHLA-Aproteinreferstothe 

MHCclassIproteinmoleculewhichisaheterodimerconsistingofaheavychain(encoded 
U 

bytheHLA-Agene)andalightchain(i.e beta-2microglobulin).Theterm"HLA-A"or 

"HLA-Agene asusedhereininthecontextofnucleicacidsreferstothegeneencodingthe 

heavychainoftheHLA-Aproteinmolecule.TheHLA-Ageneisalsoreferredtoas"HLA 

classIhistocompatibilityAalphachain"thehumangenehas accessionnumber 

NC000006.12(29942532..29945870).TheHLA-Ageneisknowntohavethousandsof 

receivetwodifferentallelesoftheHLA-Agene). ApublicdatabaseforHLA-Aalleles 

including sequence information, may be accessed at JPD-JMGT/HLA 
0 

www.ebi.ac.uk/ipd/imgt/hla/.AllallelesofHLA-Aareencompassedbytheterms"HLA-A" 

and"HLA-Agene.  

[0045] "HLA-B"asusedhereininthecontextofnucleicacidsreferstothegene 

encodingtheheavychainoftheHLA-Bproteinmolecule.TheHLA-Bisalsoreferredtoas 

"HLAclassIhistocompatibilityBalphachains"thehumangenehasaccessionnumber 

NC000006.12(31353875..31357179).  

[0046] "HLA-C"asusedhereininthecontextofnucleicacidsreferstothegene 

encodingtheheavychainoftheHLA-Cproteinmolecule.TheHLA-Cisalsoreferredtoas 

"HLAclassIhistocompatibilityCalphachain"thehumangenehasaccessionnumber 

NC000006.12(31268749..31272092).  

9 

differentgenotypicversionsoftheHLA-Ageneacrossthepopulation(andanindividualmay
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C' [0047] Asusedhereintheterm withinthegenomiccoordinates"includesthe 

boundariesofthegenomiccoordinaterangegiven. Forexampleifchr6:29942854

chr6:29942913isgiventhecoordinateschr6:29942854-chr6:29942913areencompassed.  

Throughoutthisapplicationthereferencedgenomiccoordinatesarebasedongenomic 

annotationsintheGRCh3S(alsoreferredtoashg3S)assemblyofthehumangenomefrom 

theGenomeReferenceConsortium availableattheNationalCenterforBiotechnology 

Informationwebsite.Toolsandmethodsforconvertinggenomiccoordinatesbetweenone 

assemblyandanotherareknownintheartandcanbeusedtoconvertthegenomic 

coordinatesprovidedhereintothecorrespondingcoordinatesinanotherassemblyofthe 

humangenomeincludingconversiontoanearlierassemblygeneratedbythesameinstitution 

orusingthesamealgorithm(e.g.,fromGRCh3StoGRCh37),andconversionofanassembly 

generatedbyadifferentinstitutionoralgorithm(e.g.,fromGRCh3StoNCBJ33,generated 

bytheInternationalHumanGenomeSequencingConsortium).Availablemethodsandtools 

knownintheartincludebutarenotlimitedtoNCBJGenomeRemappingServiceavailable 

attheNationalCenterforBiotechnologyInformationwebsiteUCSCLiftOveravailableat 

theUCSCGenomeBrowerwebsiteandAssemblyConverteravailableattheEnsembl.org 

website.  

[0048] Asusedhereintheterm"homozygousreferstohavingtwoidenticalallelesofa 

particulargene.  

[0049] AsusedhereinanHLA"allele"canrefertoanamedHLA-AHLA-BorHLA-C 

genewhereinthefirstfourdigits(orthefirsttwosetsofdigitsseparatedbyacolone.g., 

namefollowing"HLA-A"HLA-B"or"HLA-C"arespecified. Asknownintheartthe 

firstfourdigits(orfirsttwosetsofdigitsseparatedbyacolon)specifytheproteinofthe 

allele.ForexampleHLA~A*O2:01andHLA~A*O1:02aredistinctHLA-Aalleles. Further 

genotypesofeachalleleexistsuchase.g.,HLA~A*O2:O1:02:01. Furthergenotypesofa 

givenalleleareconsideredtobeidenticalallelese.g.,HLA~A*O2:O1:02:01andHLA

A*02:O1areidenticalalleles.ThusHLAallelesarehomozygouswhentheallelesare 

identical(i.e.,whenthealleleshavethesamefirstfourdigitsorsamefirsttwosetsofdigits 

separatedbyacolon).  
C' [0050] "Matching"or matched"referstosharedallelesbetweenthedonorandthe 

recipiente.g.,identicalalleles.  

110051] "Polynucleotide"and"nucleicacid"areusedhereintorefertoamultimeric 

compound comprising nucleosides or nucleoside analogs which have nitrogenous 

10 

HLA~A*O2:1O1:O1:02Nwherethefirsttwosetsofdigitsareboldedandinitalics)ofthe
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heterocyclicbasesorbaseanalogslinkedtogetheralongabackboneincludingconventional 
9 

RNADNAmixedRNA-DNAandpolymersthatareanalogsthereof Anucleicacid 
Thackbone"canbemadeupofavarietyoflinkages,9 

oneormoreofsugar

phosphodiesterlinkagespeptide-nucleicacidbonds("peptidenucleicacids"orPNNPCT 

No. WO 95/32305), phosphorothioate linkages, methylphosphonate linkages, or 

combinationsthereofSugarmoietiesofanucleicacidcanberibosedeoxyriboseorsimilar 

compoundswithsubstitutionse.g.,2'methoxyor2'halidesubstitutions.Nitrogenousbases 

canbeconventionalbases(A,0,CTU),analogsthereof(e.g.,modifieduridinessuchas5

methoxyuridinepseudouridineorN1-methylpseudouridineorothers);inosinederivatives 

ofpurinesorpyrimidines(e.g.,N 4 -methyldeoxyguanosinedeaza-oraza-purinesdeaza-or 

aza-pyrimidinespyrimidinebaseswithsubstituentgroupsatthe5or6position(e.g.,5
9 methylcytosine),purinebaseswithasubstituentatthe2,6,or8positions,2-amino-6

methylaminopurine, 06 -methylguanine, 4-thio-pyrimidines, 4-amino-pyrimidines, 4

dimethylhydrazine-pyrimidinesand0~-alkyl-pyrimidinesUSPat.No.5,378,825andPCT 

No.WO93/13121).ForgeneraldiscussionseeTheBiochemistryoftheNucleicAcids5-36 

Adamsetal.,ed9, 11 thed.,1992).Nucleicacidscanincludeoneormore"abasic"residues 

wherethebackboneincludesnonitrogenousbaseforposition(s)ofthepolymer(USPat.No.  

5,585,481).AnucleicacidcancompriseonlyconventionalRNAorDNAsugarsbasesand 

linkagesorcanincludebothconventionalcomponentsandsubstitutions(e.g.,conventional 

baseswith2'methoxylinkagesorpolymerscontainingbothconventionalbasesandoneor 

morebaseanalogs). Nucleicacidincludes"lockednucleicacid"(LNA),ananalogue 

RNA 9 

mimicking sugar conformation, which enhance hybridization affinity toward 
complementaryRNAandDNAsequences(VesterandWengel,2004,Biochemistry 

43(42):13233-41). RNAandDNAhavedifferentsugarmoietiesandcandifferbythe 

presenceofuraciloranalogsthereofinRNAandthymineoranalogsthereofinDNA.  
" " 

[0052] "GuideRNA, gRNA andsimply"guide"areusedhereininterchangeablyto 
refertoforexampletheguidethatdirectsanRNA-guidedDNAbindingagenttoatarget 

DNAandcanbeasingleguideRNAorthecombinationofacrRNAandatrRNA(also 

knownastracrRNA).ExemplarygRNAsincludeClassIICasnucleaseguideRNAs,9in 

modifiedorunmodifiedforms.ThecrRNAandtrRNAmaybeassociatedasasingleRNA 

molecule(singleguideRNAsgRNA)orintwoseparateRNAstrands(dualguideRNA 
" 

dgRNA)."GuideRNA or gRNA"referstoeachtype.ThetrRNAmaybeanaturally 

11 

containingoneormoreLNAnucleotidemonomerswithabicyclicfuranoseunitlockedinan
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occurringsequenceoratrRNAsequencewithmodificationsorvariationscomparedto 

naturally-occurringsequences.  

[0053] AsusedhereinaguidesequencereferstoasequencewithinaguideRNAthat 

iscomplementalytoatargetsequenceandfunctionstodirectaguideRNAtoatarget 

sequenceforbindingormodification(e.g.,cleavage)byanRNA-guidedDNAbindingagent.  

A guidesequence mayalsobereferredtoasa'targetingsequence, ora spacer 

sequence.Aguidesequencecanbe20basepairsinlengthe.g.,inthecaseofStreptococcus 

pyogenes(i.e., SpyCas9(SpCas9))andrelatedCas9homologs/orthologs.Shorterorlonger 

sequencescanalsobeusedasguidese.g.,15-16-17-,18-,19-,21-,22-,23-,24-or25

nucleotidesinlength.Insomeembodimentsthetargetsequenceisinageneorona 

chromosomeforexampleandiscomplementarytotheguidesequence.Insome 

embodimentsthedegreeofcomplementarityoridentitybetweenaguidesequenceandits 

correspondingtargetsequencemaybeabout 7 5 0 o80%,8500 9 O0 o9 5 0 o,9 6 0 o9 7 0 o9 8 0 o 

99%or100%.InsomeembodimentstheguidesequenceandthetargetregionmaybelOO~o 

complementaryoridentical.Inotherembodimentstheguidesequenceandthetargetregion 

maycontainatleastonemismatch.Forexampletheguidesequenceandthetargetsequence 

maycontain1,2,3,or4mismatcheswherethetotallengthofthetargetsequenceisatleast 

17,18,19,20ormorebasepairs.Insomeembodimentstheguidesequenceandthetarget 

regionmaycontain1-4mismatcheswheretheguidesequencecomprisesatleast17,18,19 

20ormorenucleotides.Insomeembodimentstheguidesequenceandthetargetregionmay 

contain1,2,3,or4mismatcheswheretheguidesequencecomprises20nucleotides.  

andnegativestrandsofgenomicDNA(i.e., thesequencegivenandthesequencesreverse 

compliment),asanucleicacidsubstrateforanRNA-guidedDNAbindingagentisadouble 

strandednucleicacid.Accordinglywhereaguidesequenceissaidtobe"complementarytoa 

targetsequence', itistobeunderstoodthattheguidesequencemaydirectaguideRNAto 

bindtothereversecomplementofatargetsequence.Thusinsomeembodimentswherethe 

guidesequencebindsthereversecomplementofatargetsequencetheguidesequenceis 

identicaltocertainnucleotidesofthetargetsequence(e.g.,thetargetsequencenotincluding 

thePAM)exceptforthesubstitutionofUforTintheguidesequence.  

[0055] Asusedhereinan"RNA-guidedDNAbindingagent"meansapolypeptideor 

complexofpolypeptideshavingRNAandDNAbindingactivityoraDNA-bindingsubunit 

ofsuchacomplexwhereintheDNAbindingactivityissequence-specificanddependson 

thesequenceoftheRNA.ExemplaryRNA-guidedDNAbindingagentsincludeCas 

12 

[0054] TargetsequencesforRNA-guidedDNAbindingagentsincludeboththepositive
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cleavases/nickasesandinactivatedformsthereof("dCasDNAbindingagents").Was 
nuclease" alsocalledWasprotein"asused 9 

hereinencompassesCascleavases Cas 

nickasesanddCasDNAbindingagents. Cascleavases/nickasesanddCasDNAbinding 

agentsincludeaCsmorCmrcomplexofatypeIIICRISPRsystemtheCasiOCsmlor 

Cmr2subunitthereofaCascadecomplexofatypeICRISPRsystemtheCas3subunit 

thereofandClass2Casnucleases.Asusedhereina'Class2Casnucleaseisasingle-chain 

polypeptidewithRNA-guidedDNAbindingactivity.Class2CasnucleasesincludeClass2 

Cascleavases/nickases(e.g.,HS4OAD1OAorN863Avariants),whichfurtherhaveRNA

guidedDNAcleavasesornickaseactivityandClass2dCasDNAbindingagentsinwhich 

cleavase/nickaseactivityisinactivated.Class2CasnucleasesincludeforexampleCas9 
9 

CpflC2clC2c2,C2c3,HFCas9(e.g.,N497A R661AQ695AQ926Avanants), 

HypaCas9(e.g.,N692AM694AQ695AH698Avariants),eSPCas9(1.O)(e.g.,KS1OA 

K1003AR1O6OAvariants),and 9 1)(e.g.,KS4SAK1003AR1O6OAvariants) 

proteinsandmodificationsthereofCpflproteinZetscheetal Cell,163:1-13(2015),is 

homologoustoCas9,andcontainsaRuvC-likenucleasedomain.CpflsequencesofZetsche 

areincorporatedbyreferenceintheirentirety.Seee.g., ZetscheTablesS1andS3.Seee.g., 

Makarovaetal.,NatRevMicrobiol,13(11):722-36(2015);Shmakovetal.,MolecularCell, 

60:385-397(2015).  

[0056] Asusedhereinthetermeditor"referstoanagentcomprisingapolypeptidethat 

iscapableofmakingamodificationwithinaDNAsequence.Insomeembodimentsthe 

editorisacleavasesuchasaCas9cleavase.Insomeembodimentstheeditoriscapableof 

deaminatingacytosine(C)inDNA.Insomeembodimentstheeditorisafusionprotein 

comprisinganRNA-guidednickasefusedtoacytidinedeaminase.Insomeembodimentsthe 

editorisafusionproteincomprisinganRNA-guidednickasefusedtoanAPOBEC3A 

deaminase(A3A).InsomeembodimentstheeditorcomprisesaCas9nickasefusedtoan 

APOBEC3Adeaminase(A3A). Insomeembodiments theeditorisafusionprotein 

comprisinganRNA-guidednickasefusedtoacytidinedeaminaseandaUGI.Insome 

embodimentstheeditorlacksaUGI.  

[0057] Asusedhereina cytidinedeaminase meansapolypeptideorcomplexof 

polypeptidesthatiscapableofcytidinedeaminaseactivitythatiscatalyzingthehydrolytic 

deaminationofcytidineordeoxycytidinetypicallyresultinginuridineordeoxyuridine.  

Cytidinedeaminasesencompassenzymesinthecytidinedeaminasesuperfamilyandin 

particularenzymesoftheAPOBECfamily(APOBECiAPOBBC2 APOBEC4 and 

13 

deaminatingabasewithinaDNAmolecule.Insomeembodimentstheeditoriscapableof
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APOBEC3subgroupsofenzymes),activation-inducedcytidinedeaminase(AIDorAJCDA) 

andCMPdeaminases(seee.g.,Conticelloetal.,Mol.Biol.Evol.22:367-77,2OO5~ 

ConticelloGenomeBiol.9:229,200&Muramatsuetal.,J.Biol.Chem.274:18470-6,1999), 

Carringtonetal.,Cells9:1690(2020)).  

[0058] Asusedhereintheterm'UVPOBBC3"referstoaAPOBEC3proteinsuchasan 

APOBEC3proteinexpressedbyanyofthesevengenes(A3A-A3H)ofthehuman 

APOBEC3locus.TheAPOBBC3mayhavecatalyticDNAorRNAeditingactivity.An 

aminoacidsequenceofAPOBEC3Ahasbeendescribed(UniPROTaccessionID:p31941) 

andisincludedhereinasSEQIDNO:40.InsomeembodimentstheAPOBBC3proteinisa 

humanAPOBEC3proteinand/orawild-typeprotein.Variantsincludeproteinshavinga 

sequencethatdiffersfromwild-typeAPOBBC3proteinbyoneorseveralmutations(i.e.  

substitutionsdeletionsinsertions),suchasoneorseveralsinglepointsubstitutions.For 

instanceashortenedAPOBBC3sequencecouldbeusede.g.bydeletingseveralN-termor 

C-termaminoacidspreferablyonetofouraminoacidsattheC-terminusofthesequence.As 

usedhereinthetermc.~v~iant referstoallelicvariantssplicingvariantsandnaturalor 

artificialmutantswhicharehomologoustoaAPOBBC3referencesequence.Thevariantis 

"functional"inthatitshowsacatalyticactivityofDNAorRNAediting.Insome 

embodimentsanAPOBBC3(suchasahumanAPOBBC3A)hasawild-typeaminoacid 

position57(asnumberedinthewild-typesequence).InsomeembodimentsanAPOBEC3 

(suchasahumanAPOBBC3A)hasanasparagineataminoacidposition57(asnumberedin 

thewild-typesequence).  
C' 

knownasa"nick")indoublestrandDNAi.e.,cutsonestrandbutnottheotheroftheDNA 

doublehelix.Asusedhereinan"RNA-guidedDNAnickase"meansapolypeptideor 

complexofpolypeptideshavingDNAnickaseactivitywhereintheDNAnickaseactivityis 

sequence-specificanddependsonthesequenceoftheRNA.ExemplaryRNA-guidedDNA 

nickasesincludeCasnickases.CasnickasesincludenickaseformsofaCsmorCmrcomplex 

ofatypeIIICRISPRsystemtheCas10,Csm1, orCmr2subunitthereofaCascadecomplex 

ofatypeICRISPRsystemtheCas3subunitthereofandClass2Casnucleases.Class2Cas 

nickasesincludevariantsinwhichonlyoneofthetwocatalyticdomainsisinactivatedwhich 

haveRNA-guidedDNAnickaseactivity.Class2CasnickasesincludeforexampleCas9 

(e.g.,HS4OAD1OAorN863AvariantsofSpyCas9),CpflC2clC2c2,C2c3HFCas9 

(e.g.,N497AR661AQ695AQ926Avariants),HypaCas9(e.g.,N692AM694AQ695A 

H698Avanants),eSPCas9(1.0)(e.gKS1OAK1003AR1O6OAvariants),andeSPCas9(1.1) 

14 

[0059] Asusedhereinanickase'isanenzymethatcreatesasingle-strandbreak(also
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(e.g.,KS4SAK1003AR1O6OAvariants)proteinsandmodificationsthereofCpflprotein 

Zetscheetal.Cell,163:1-13(2015),ishomologoustoCas9,andcontainsaRuvC-like 

proteindomain.CpflsequencesofZetscheareincorporatedbyreferenceintheirentirety.  

Seee.g.,ZetscheTablesSiand53. "Cas9"encompassesS.pyogenes(Spy)Cas9,the 

variantsofCas9listedhereinandequivalentsthereofSeee.g.,Makarovaetal.,NatRev 

Microbiol,13(11):722-36(2015);Shmakovetal.MolecularCell,60:385-397(2015).  

[0060] Asusedhereintheterm"fusionprotein"referstoahybridpolypeptidewhich 

comprisesproteindomainsfromatleasttwodifferentproteins.Oneproteinmaybelocatedat 

theamino-terminal(N-terminal)portionofthefusionproteinoratthecarboxy-terminal(C

terminal)proteinthusformingan amino-terminalfusionprotein"ora carboxy-terminal 

fusionprotein" respectively.Anyoftheproteinsprovidedhereinmaybeproducedbyany 

methodknownintheart.Forexampletheproteinsprovidedhereinmaybeproducedvia 

recombinantproteinexpressionandpurificationwhichisespeciallysuitedforfusionproteins 

comprisingapeptidelinker.Methodsforrecombinantproteinexpressionandpurificationare 

wellknownandincludethosedescribedbyGreenandSambrookMolecularCloning:A 

LaboratoryManual(4thedColdSpringHarborLaboratoryPressColdSpringHarborN.Y.  

(2012)),theentirecontentsofwhichareincorporatedhereinbyreference.  
C 

[0061] Theterm'linkerasusedhereinreferstoachemicalgrouporamoleculelinking 
twoadjacentmoleculesormoieties.Typicallythelinkerispositionedbetweenorflanked 

bytwogroupsmoleculesorothermoietiesandconnectedtoeachoneviaacovalentbond.  

Insomeembodimentsthelinkerisanaminoacidorapluralityofaminoacids(e.g.,a 

e.g.,theExamplewandSchellenbergeretal.Arecombinantpolypeptideextendstheinvivo 

half-lifeofpeptidesandproteinsinatunablemanner.Nat.Biotechnol.27,1186-1190 

(2009)). In some embodiments the XTEN linker comprises the sequence 

SGSBTPGTSBSATPBS(SEQIDNO:900),SGSETPGTSBSA(SEQIDNO:901),or 

SGSETPGTSESATPEGGSGGS(SEQIDNO:902).  
,, [0062] AsusedhereinthetermuracilglycosylaseinhibitororUGI"referstoaprotein 

thatiscapableofinhibitingauracil-DNAglycosylase(UDO)base-excisionrepairenzyme.  

[0063] Asusedherein, openreadingframe or'~OJ(iF"ofagenereferstoasequence 

consistingofaseriesofcodonsthatspecifytheaminoacidsequenceoftheproteinthatthe 

genecodesfor.TheOREbeginswithastartcodon(e.g.,ATOinDNAorAUGinRNA)and 

endswithastopcodone.g.,TAATAGorTGAinDNAorUAAUAGorUGAinRNA.  

15 

peptideorprotein)suchasa16-aminoacidresidue"XTEN"linkeroravariantthereof(See
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[0064] Asusedherein"ribonucleoprotein"(RNP)or"RNPcomplex referstoaguide 

RNAtogetherwithanRNA-guidedDNAbindingagentsuchasaCasnucleasee.g.,aCas 

cleavaseCasnickaseordCasDNAbindingagent(e.g.,Cas9).Insomeembodimentsthe 

guideRNAguidestheRNA-guidedDNAbindingagentsuchasCas9toatargetsequence 

andtheguideRNAhybridizeswithandtheagentbindstothetargetsequenceincaseswhere 

theagentisacleavaseornickasebindingcanbefollowedbycleavingornicking.  

[0065] Asusedhereinafirstsequenceisconsideredto"tompriseasequencewithat 

least 0identityto"asecondsequenceifanalignmentofthefirstsequencetothesecond 

sequenceshowsthat oormoreofthepositionsofthesecondsequenceinitsentiretyare 

matchedbythefirstsequence.ForexamplethesequenceAAGAcomprisesasequencewith 

1 oidentitytothesequenceAAGbecauseanalignmentwouldgive1000oidentityinthat 

therearematchestoallthreepositionsofthesecondsequence.ThedifferencesbetweenRNA 

andDNA(generallytheexchangeofuridineforthymidineorviceversa)andthepresenceof 

nucleosideanalogssuchasmodifieduridinesdonotcontributetodifferencesinidentityor 

complementarityamongpolynucleotidesaslongastherelevantnucleotides(suchas 

thymidineuridineormodifieduridine)havethesamecomplement(e.g.,adenosineforallof 

thymidineuridineormodifieduridine~anotherexampleiscytosineand5-methylcytosine 

bothofwhichhaveguanosineormodifiedguanosineasacomplement).Thusforexample, 

thesequence5'-AXGwhereXisanymodifieduridinesuchaspseudouridineNi-methyl 

pseudouridineor5-methoxyuridineisconsidered1000oidenticaltoAUGinthatbothare 

perfectlycomplementarytothesamesequence(5'-CAU).Exemplaiyalignmentalgorithms 

art.Oneskilledintheartwillunderstandwhatchoiceofalgorithmandparametersettingsare 

appropriateforagivenpairofsequencestobealignedforsequencesofgenerallysimilar 

lengthandexpectedidentity 0foraminoacidsor>750ofornucleotidestheNeedleman

WunschalgorithmwithdefaultsettingsoftheNeedleman-Wunschalgorithminterface 

providedbytheEBIatthewww.ebi.ac.ukwebserverisgenerallyappropriate.  

[0066] mRNA"isusedhereintorefertoapolynucleotideandcomprisesanopen 

readingframethatcanbetranslatedintoapolypeptide(i.e canserveasasubstratefor 

translationbyaribosomeandamino-acylatedtRNAs).mRNAcancompriseaphosphate

sugarbackboneincludingriboseresiduesoranalogsthereofe.g.,2'-methoxyriboseresidues.  

InsomeembodimentsthesugarsofanmRNAphosphate-sugarbackboneconsistessentially 

ofriboseresidues,2'-methoxyriboseresiduesoracombinationthereof 
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aretheSmith-WatermanandNeedleman-Wunschalgorithmswhicharewell-knowninthe
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[0067] Asusedherein, indels"refertoinsertion/deletionmutationsconsistingofa 

numberofnucleotidesthatareeitherinsertedordeletede.g.atthesiteofdouble-stranded 

breaks(DSBs),inatargetnucleicacid.  

[0068] Asusedherein, 
, "reducedoreliminated"expressionofaproteinonacellrefersto 

apartialorcompletelossofexpressionoftheproteinrelativetoanunmodifiedcell.Insome 

embodimentsthesurfaceexpressionofaproteinonacellismeasuredbyflowcytometiyand 

hasreducedoreliminated"surfaceexpressionrelativetoanunmodifiedcellasevidencedby 

areductioninfluorescencesignaluponstainingwiththesameantibodyagainsttheprotein.A 

cellthathas reducedoreliminated"surfaceexpressionofaproteinbyflowcytometry 

relativetoanunmodifiedcellmaybereferredtoasnegative"forexpressionofthatprotein 

asevidencedbyafluorescencesignalsimilartoacellstainedwithanisotypecontrol 
C' antibody. The reductionorelimination"ofproteinexpressioncanbemeasuredbyother 

knowntechniquesinthefieldwithappropriatecontrolsknowntothoseskilledintheart.  

[0069] Asusedherein"knockdown referstoadecreaseinexpressionofaparticular 

geneproduct(e.g.,proteinmRNAorboth),e.g.,ascomparedtoexpressionofanunedited 

targetsequence.Knockdownofaproteincanbemeasuredbydetectingtotalcellularamount 

oftheproteinfromasamplesuchasatissuefluidorcellpopulationofinterest.Itcanalso 

bemeasuredbymeasuringasurrogatemarkeroractivityfortheprotein. Methodsfor 

measunngknockdownofmRNAareknownandincludeanalyzingmRNAisolatedfroma 

sampleofinterest.Insomeembodiments,"knockdownmayrefertosomelossofexpression 

ofaparticulargeneproductforexampleadecreaseintheamountofmRNAtranscribedora 

populationssuchasthosefoundintissues).  

[0070] Asusedherein, 
. "knockout"referstoalossofexpressionfromaparticulargeneor 

ofaparticularproteininacell.Knockoutcanresultinadecreaseinexpressionbelowthe 

levelofdetectionoftheassay.Knockoutcanbemeasuredeitherbydetectingtotalcellular 

amountofaproteininacellatissueorapopulationofcells.  
C ,, CC [0071] Asusedhereina'targetsequence or genomictargetsequence referstoa 

sequenceofnucleicacidinatargetgenethathascomplementaritytotheguidesequenceof 

thegRNA.TheinteractionofthetargetsequenceandtheguidesequencedirectsanRNA

guidedDNAbindingagenttobindandpotentiallynickorcleave(dependingontheactivity 

oftheagent),withinthetargetsequence.  

[0072] AsusedhereinCCtreatment~~referstoanyadministrationorapplicationofa 

therapeuticfordiseaseordisorderinasubjectandincludesinhibitingthediseasearresting 
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decreaseintheamountofproteinexpressedbyacellorpopulationofcells(includinginvivo
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itsdevelopmentrelievingoneormoresymptomsofthediseasecuringthediseaseor 

preventingoneormoresymptomsofthediseaseincludingrecurrenceofthesymptom.  

[0073] Referencewillnowbemadeindetailtocertainembodimentsoftheinvention 

examplesofwhichareillustratedintheaccompanyingdrawings. Whiletheinventionis 

describedinconjunctionwiththeillustratedembodimentsitwillbeunderstoodthattheyare 

notintendedtolimittheinventiontothoseembodiments.Onthecontrarytheinventionis 

intendedtocoverallalternativesmodificationsandequivalentswhichmaybeincluded 

withintheinventionasdefinedbytheappendedclaimsandincludedembodiments.  

[0074] Beforedescribingthepresentteachingsindetailitistobeunderstoodthatthe 

disclosureisnotlimitedtospecificcompositionsorprocessstepsassuchmayvary. It 

shouldbenotedthatasusedinthisspecificationandtheappendedclaimsthesingularform 

~and"the"includepluralreferencesunlessthecontextclearlydictatesotherwise.  
" 

Thusforexamplereferencetoaconjugateincludesapluralityofconjugatesandreference 

toacell"includesapluralityofcellsandthelike.  

[0075] Numericrangesareinclusiveofthenumbersdefiningtherange.Measuredand 

measurablevaluesareunderstoodtobeapproximatetakingintoaccountsignificantdigits 

andtheerrorassociatedwiththemeasurement. Alsotheuseof"comprise","comprises 
' includes and"including"are 

comprising","contain contains","containing', include" 

notintendedtobelimiting.Itistobeunderstoodthatboththeforegoinggeneraldescription 

anddetaileddescriptionareexemplaryandexplanatoryonlyandarenotrestrictiveofthe 

teachings.  

thatrecite comprising variouscomponentsarealsocontemplatedas consistingof'or 

consistingessentiallyof'therecitedcomponentwembodimentsinthespecificationthat 

recite"consistingof'variouscomponentsarealsocontemplatedas comprising"or 

consistingessentiallyof'therecitedcomponentwandembodimentsinthespecificationthat 

reciteconsistingessentiallyof'variouscomponentsarealsocontemplatedasconsistingof' 

orcomprising"therecitedcomponents(thisinterchangeabilitydoesnotapplytotheuseof 

thesetermsintheclaims).Theterm"or"isusedinaninclusivesenseUI.e.,equivalentto 

and/or,"unlessthecontextclearlyindicatesotherwise.  

[0077]Thesectionheadingsusedhereinarefororganizationalpurposesonlyandarenotto 

beconstruedaslimitingthedesiredsubjectmatterinanyway.Intheeventthatanymaterial 

incorporatedbyreferencecontradictsanytermdefinedinthisspecificationoranyother 

expresscontentofthisspecificationthisspecificationcontrols.Whilethepresentteachings 
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aredescribedinconjunctionwithvariousembodimentsitisnotintendedthatthepresent 

teachingsbelimitedtosuchembodiments.Onthecontrarythepresentteachingsencompass 

variousalternativesmodificationsandequivalentsaswillbeappreciatedbythoseofskillin 

heart.  

B.GeneticallyModifiedCells 

I. EngineeredHitmanCellCompositions 

[0078] Thepresentdisclosureprovidesengineeredhumancellcompositionswhichhave 

reducedoreliminatedsurfaceexpressionofHLA-Arelativetoanunmodifiedcell, 

comprisingageneticmodificationintheHLA-Agenewhereinthecellishomozygousfor 

HLA-BandhomozygousforHLA-C.Insomeembodimentstheengineeredhumancellisan 

allogeneiccell.InsomeembodimentstheengineeredhumancellwithreducedHLA-A 

expressionisusefulforadoptivecelltransfertherapies.Insomeembodimentstheengineered 

humancellcomprisesadditionalgeneticmodificationsinthegenomeofthecell(e.g., 

reducingoreliminationofMHCclassIIproteinsand/orreducingoreliminatingendogenous 

Tcellreceptor(TCR)proteinsand/orintroductionofanexogenousnucleicacidfor 

expression)toyieldacellthatisdesirableforallogeneictransplantpurposes.  

[0079] Insomeembodimentstheengineeredhumancellisanallogeneiccelltherapy.In 

someembodimentstheengineeredhumancellistransferredtoarecipientthathasthesame 

HLA-Balleleastheengineeredhumancell.Insomeembodimentstheengineeredhuman 

cellistransferredtoarecipientthathasthesameHLA-Calleleastheengineeredhumancell.  

sameHLA-BandHLA-Callelesastheengineeredhumancell.Thustheengineeredhuman 

cellsdisclosedhereinprovideapartialHLAmatchtoarecipienttherebyreducingtheriskof 

anadverseimmuneresponse.  

[0080] Insomeembodimentsanengineeredhumancellisprovidedwhichhasreducedor 

eliminatedsurfaceexpressionofHLA-Arelativetoanunmodifiedcellcomprisingagenetic 

modificationintheHLA-Agene whereinthecellishomozygousforHLA-Band 

homozygousforHLA-C.  

[0081] Insomeembodimentsanengineeredhumancellisprovidedwhichhasreducedor 

eliminatedsurfaceexpressionofHLA-Arelativetoanunmodifiedcellcomprisingagenetic 

modificationintheHLA-Agenewhereinthegeneticmodificationcomprisesatleastone 

nucleotidewithinthegenomiccoordinateschosenfrom:chr6:29942854-chr6:29942913and 
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chr6:29943518- chr6: 29943619 whereinthe cell ishomozygous forHLA-B and 

homozygousforHLA-C.  

[0082] Insomeembodimentsforeachgivenrangeofgenomiccoordinatesarangemay 

encompass+/- 10nucleotidesoneitherendofthespecifiedcoordinates.Forexampleif 

chr6:29942854-chr6:29942913isgiveninsomeembodimentsthegenomictargetsequence 

orgeneticmodificationmay fall withinchr6:29942844- chr6:29942923. Income 

embodimentsforeachgivenrangeofgenomiccoordinatestherangemayencompass+/-5 

nucleotidesoneitherendoftherange.  

[0083] Insomeembodimentsagivenrangeofgenomiccoordinatesmaycomprisea 

targetsequenceonbothstrandsoftheDNA(fte., theplus(+)strandandtheminus(-)strand).  

[0084] GeneticmodificationsintheHLA-Agenearedescribedfurtherherein.Insome 

embodimentsageneticmodificationintheHLA-agenecomprisesanyoneormoreofan 

insertiondeletionsubstitutionordeaminationofatleastonenucleotideinatargetsequence.  

[0085] The engineered human cells described herein may comprise a genetic 

modificationinanyHLA-AalleleoftheHLA-Agene. TheHLAgeneislocatedin 

chromosome6inagenomicregionreferredtoastheHLAsuperlocushundredsofHLA-A 

alleleshavebeenreportedintheart(seee.g.,Shiinaetal.,Nature54:15-39(2009).  

SequencesforHLA-Aallelesareavailableintheart(seee.g.,JPD-IMGT/HLAdatabasefor 

retrieving sequences of specific HLA-A alleges 

https://www.ebi.ac.uk/ipd/imgt/hla/allele.html).  

[0086] Insomeembodimentsthecellhasreducedoreliminatedexpressionofatleast 

someembodimentsthecellhasreducedoreliminatedexpressionofHLA-A1. Income 

embodimentsthecellhasreducedoreliminatedexpressionofHLA-A2. Income 

embodimentsthecellhasreducedoreliminatedexpressionofHLA-A3. Income 

embodimentsthecellhasreducedoreliminatedexpressionofHLA-A11. Income 

embodimentsthecellhasreducedoreliminatedexpressionofHLA-A24.  

[0087] Insomeembodimentsanengineeredhumancellisprovidedwhichhasreducedor 

eliminatedsurfaceexpressionofHLA-Arelativetoanunmodifiedcellcomprisingagenetic 

modificationintheHLA-Agenewhereinthegeneticmodificationcomprisesatleastone 

nucleotidewithinthegenomiccoordinateschr6:29942864tochr6:29942903.  

[0088] Insomeembodimentsanengineeredhumancellisprovidedwhichhasreducedor 

eliminatedsurfaceexpressionofHLA-Arelativetoanunmodifiedcellcomprisingagenetic 
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modificationintheHLA-Agenewhereinthegeneticmodificationcomprisesatleastone 

nucleotidewithinthegenomiccoordinateschr6:29943528tochr6:29943609.  

[0089] Insomeembodimentsanengineeredhumancellisprovidedwhichhasreducedor 

eliminatedsurfaceexpressionofHLA-Arelativetoanunmodifiedcellcomprisingagenetic 

modificationintheHLA-Agenewhereinthegeneticmodificationcomprisesatleastone 

nucleotidewithinthegenomiccoordinates chr6:29942864-29942884 chr6:29942868

2994288& chr6:29942876-2994289& chr6:29942877-29942897, and chr6:29942883

29942903.  

[0090] Insomeembodimentsanengineeredhumancellisprovidedwhichhasreducedor 

eliminatedsurfaceexpressionofHLA-Arelativetoanunmodifiedcellcomprisingagenetic 

modificationintheHLA-Agenewhereinthegeneticmodificationcomprisesatleastone 

nucleotidewithinthegenomiccoordinates chr6:29943528-29943548 chr6:29943529

29943549,chr6:29943530-29943550,chr6:29943537-29943557,chr6:29943549-29943569, 

andchr6:29943589-29943609.  

[0091] Insomeembodimentsanengineeredhumancellisprovidedwhichhasreducedor 

eliminatedsurfaceexpressionofHLA-Arelativetoanunmodifiedcellcomprisingagenetic 

modificationintheHLA-Agenewhereinthegeneticmodificationcomprisesatleastone 

nucleotidewithinthegenomiccoordinateschr6:29942876-29942897.  

[0092] Insomeembodimentsanengineeredhumancellisprovidedwhichhasreducedor 

eliminatedsurfaceexpressionofHLA-Arelativetoanunmodifiedcellcomprisingagenetic 

modificationintheHLA-Agenewhereinthegeneticmodificationcomprisesatleastone 

[0093] Insomeembodimentsanengineeredhumancellisprovidedwhichhasreducedor 

eliminatedsurfaceexpressionofHLA-Arelativetoanunmodifiedcellcomprisingagenetic 

modificationintheHLA-Agenewhereinthegeneticmodificationcomprisesatleastone 

nucleotidewithinthegenomic coordinates chr6:29942864-29942884 chr6:29942868

29942888,chr6:29942876-29942896,chr6:29942877-29942897.  

[0094] Insomeembodimentsanengineeredhumancellisprovidedwhichhasreducedor 

eliminatedsurfaceexpressionofHLA-Arelativetoanunmodifiedcellcomprisingagenetic 

modificationintheHLA-Agenewhereinthegeneticmodificationcomprisesatleastone 

nucleotidewithinthegenomic coordinates chr6:29943528-29943548 chr6:29943529

29943549,chr6:29943530-29943550.  

[0095]Insomeembodimentsanengineeredhumancellisprovidedwhichhasreducedor 

eliminatedsurfaceexpressionofHLA-Arelativetoanunmodifiedcellcomprisingagenetic 
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modificationintheHLA-Agenewhereinthegeneticmodificationcomprisesatleastone 

nucleotide within the genonlic coordinates chosen from: chr6:29942864-29942881 

chr6:29942868-29942888; chr6:29942876-2994289& chr6:29942877-29942897* 

chr6:29942883-29942903; chr6:29943126-2994314& chr6:29943528-2994354& 

chr6:29943529-29943549; chr6:29943530-29943550, chr6:29943537-29943557* 

chr6:29943549-29943569;chr6:29943589-29943609,andchr6:29944026-29944046.  

[0096]Insomeembodimentsanengineeredhumancellisprovidedwhichhasreducedor 

eliminatedsurfaceexpressionofHLA-Arelativetoanunmodifiedcellcomprisingagenetic 

modificationintheHLA-Agenewhereinthegeneticmodificationcomprisesatleastone 

nucleotidewithinthegenomiccoordinateschr6:29942864-29942884.  

[0097]Insomeembodimentsanengineeredhumancellisprovidedwhichhasreducedor 

eliminatedsurfaceexpressionofHLA-Arelativetoanunmodifiedcellcomprisingagenetic 

modificationintheHLA-Agenewhereinthegeneticmodificationcomprisesatleastone 

nucleotidewithinthegenomiccoordinateschr6:29942868-29942888.  

[0098]Insomeembodimentsanengineeredhumancellisprovidedwhichhasreducedor 

eliminatedsurfaceexpressionofHLA-Arelativetoanunmodifiedcellcomprisingagenetic 

modificationintheHLA-Agenewhereinthegeneticmodificationcomprisesatleastone 

nucleotidewithinthegenomiccoordinateschr6:29942876-29942896.  

[0099]Insomeembodimentsanengineeredhumancellisprovidedwhichhasreducedor 

eliminatedsurfaceexpressionofHLA-Arelativetoanunmodifiedcellcomprisingagenetic 

modificationintheHLA-Agenewhereinthegeneticmodificationcomprisesatleastone 

[00100] Insomeembodimentsanengineeredhumancellisprovidedwhichhasreducedor 

eliminatedsurfaceexpressionofHLA-Arelativetoanunmodifiedcellcomprisingagenetic 

modificationintheHLA-Agenewhereinthegeneticmodificationcomprisesatleastone 

nucleotidewithinthegenomiccoordinateschr6:29942883-29942903.  

[00101] Insomeembodimentsanengineeredhumancellisprovidedwhichhasreducedor 

eliminatedsurfaceexpressionofHLA-Arelativetoanunmodifiedcellcomprisingagenetic 

modificationintheHLA-Agenewhereinthegeneticmodificationcomprisesatleastone 

nucleotidewithinthegenomiccoordinateschr6:29943126-29943146.  

[00102] Insomeembodimentsanengineeredhumancellisprovidedwhichhasreducedor 

eliminatedsurfaceexpressionofHLA-Arelativetoanunmodifiedcellcomprisingagenetic 

modificationintheHLA-Agenewhereinthegeneticmodificationcomprisesatleastone 

nucleotidewithinthegenomiccoordinateschr6:29943528-29943548.  
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[00103] Insomeembodimentsanengineeredhumancellisprovidedwhichhasreducedor 

eliminatedsurfaceexpressionofHLA-Arelativetoanunmodifiedcellcomprisingagenetic 

modificationintheHLA-Agenewhereinthegeneticmodificationcomprisesatleastone 

nucleotidewithinthegenomiccoordinateschr6:29943529-29943549.  

[00104] Insomeembodimentsanengineeredhumancellisprovidedwhichhasreducedor 

eliminatedsurfaceexpressionofHLA-Arelativetoanunmodifiedcellcomprisingagenetic 

modificationintheHLA-Agenewhereinthegeneticmodificationcomprisesatleastone 

nucleotidewithinthegenomiccoordinateschr6:29943530-29943550.  

[00105] Insomeembodimentsanengineeredhumancellisprovidedwhichhasreducedor 

eliminatedsurfaceexpressionofHLA-Arelativetoanunmodifiedcellcomprisingagenetic 

modificationintheHLA-Agenewhereinthegeneticmodificationcomprisesatleastone 

nucleotidewithinthegenomiccoordinateschr6:29943537-29943557.  

[00106] Insomeembodimentsanengineeredhumancellisprovidedwhichhasreducedor 

eliminatedsurfaceexpressionofHLA-Arelativetoanunmodifiedcellcomprisingagenetic 

modificationintheHLA-Agenewhereinthegeneticmodificationcomprisesatleastone 

nucleotidewithinthegenomiccoordinateschr6:29943549-29943569.  

[00107] Insomeembodimentsanengineeredhumancellisprovidedwhichhasreducedor 

eliminatedsurfaceexpressionofHLA-Arelativetoanunmodifiedcellcomprisingagenetic 

modificationintheHLA-Agenewhereinthegeneticmodificationcomprisesatleastone 

nucleotidewithinthegenomiccoordinateschr6:29943589-29943609.  

[00108] Insomeembodimentsanengineeredhumancellisprovidedwhichhasreducedor 

modificationintheHLA-Agenewhereinthegeneticmodificationcomprisesatleastone 

nucleotidewithinthegenomiccoordinateschr6:29944026-29944046.  

[00109] Insomeembodimentsanengineeredhumancellisprovidedwhichhasreducedor 

eliminatedsurfaceexpressionofHLA-Arelativetoanunmodifiedcellcomprisingagenetic 

modificationinanHLA-AgenewhereinthegeneticmodificationcomprisesanindelaCto 

TsubstitutionoranAto0substitutionwithinthegenomiccoordinateschosenfrom.  

chr6:29942854-chr6:29942913andchr6:29943518- . 29943619.Insomeembodiments, 
thecellishomozygousforHLA-B.InsomeembodimentsthecellishomozygousforHLA

C.InsomeembodimentsthecellishomozygousforHLA-BandhomozygousforHLA-C.  
[00110] Insomeembodimentsanengineeredhumancellisprovidedwhichhasreducedor 

eliminatedsurfaceexpressionofHLA-Arelativetoanunmodifiedcellcomprisingagenetic 

modificationinanHLA-AgenewhereinthegeneticmodificationcomprisesanindelaCto 
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TsubstitutionoranAtoGsubstitutionwithinthegenomiccoordinateschosenfrom.  

chr6:29942864-29942884; chr6:29942868-2994288& chr6:29942876-29942896, 

chr6:29942877-29942897; chr6:29942883-29942903, chr6:29943126-29943146, 

chr6:29943528-29943548; chr6:29943529-29943549, chr6:29943530-2994355tY 

chr6:29943537-2994355T chr6:29943549-29943569, chr6:29943589-29943609, and 

chr6:29944026-29944046.InsomeembodimentsthecellishomozygousforHLA-B.In 

someembodimentsthecellishomozygousforHLA-C.Insomeembodimentsthecellis 

homozygousforHLA-BandhomozygousforHLA-C.  

[00111] Insomeembodimentsanengineeredhumancellisprovidedwhichhasreducedor 

eliminatedsurfaceexpressionofHLA-Arelativetoanunmodifiedcellcomprisingagenetic 

modificationinanHLA-AgenewhereinthegeneticmodificationcomprisesanindelaCto 

from.  
TsubstitutionoranAto0substitutionwithinthegenomiccoordinateschosen 9 

chr6:29942864-29942884; chr6:29942868-29942888~ chr6:29942876-29942896~ 

chr6:29942877-29942897; chr6:299428S3-299429O3~ chr6:29943126-29943146~ 

chr6:29943528-29943548; chr6:29943529-29943549' chr6:2994353O-2994355O~ 

chr6:29943537-29943557~ chr6:29943549-29943569~ chr6:29943589-299436O9~ and 

chr6:29944026-29944046,whereinthegeneticmodificationcomprisesatleast2,atleast3,at 

least4,atleast5,atleast6,atleast7atleast8,atleast9,oratleast10contiguous 

nucleotideswithinthegenomiccoordinates.Insomeembodimentsthecellishomozygous 

forHLA-B. Insomeembodiments thecellishomozygousforHLA-C. Income 

embodimentsthecellishomozygousforHLA-BandhomozygousforHLA-C.  

eliminatedsurfaceexpressionofHLA-Arelativetoanunmodifiedcellcomprisingagenetic 

modificationinanHLA-AgenewhereinthegeneticmodificationcomprisesanindelaCto 

from.  
TsubstitutionoranAto0substitutionwithinthegenomiccoordinateschosen 9 

chr6:29942864-29942884; chr6:29942868-2994288& chr6:29942876-29942896, 

chr6:29942877-29942897; chr6:29942883-29942903, chr6:29943126-29943146, 

chr6:29943528-29943548; chr6:29943529-29943549, chr6:29943530-2994355tY 

chr6:29943537-2994355T chr6:29943549-29943569, chr6:29943589-29943609, and 

chr6:29944026-29944046,whereinthegeneticmodificationcomprisesatleast5contiguous 

nucleotideswithinthegenomiccoordinates.Insomeembodimentsthecellishomozygous 

forHLA-B. Insomeembodiments thecellishomozygousforHLA-C. Income 

embodimentsthecellishomozygousforHLA-BandhomozygousforHLA-C.  
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[00113] Insomeembodimentsanengineeredhumancellisprovidedwhichhasreducedor 

eliminatedsurfaceexpressionofHLA-Arelativetoanunmodifiedcellcomprisingagenetic 

modificationinanHLA-AgenewhereinthegeneticmodificationcomprisesanindelaCto 

from.  
TsubstitutionoranAtoGsubstitutionwithinthegenomiccoordinateschosen 9 

chr6:29942864-29942884; chr6:29942868-2994288& chr6:29942876-29942896, 

chr6:29942877-29942897; chr6:29942883-29942903, chr6:29943126-29943146, 

chr6:29943528-29943548; chr6:29943529-29943549, chr6:29943530-2994355tY 

chr6:29943537-2994355T chr6:29943549-29943569, chr6:29943589-29943609, and 

chr6:29944026-29944046,whereinthegeneticmodificationcomprisesatleast6,7,8,9,or 

10contiguousnucleotideswithinthegenomiccoordinates. Insomeembodimentsthe 

geneticmodificationcomprisesatleast6contiguousnucleotideswithinthegenomic 

coordinates.Insomeembodimentsthegeneticmodificationcomprisesatleast7contiguous 

nucleotideswithinthegenomiccoordinates.Insomeembodimentsthegeneticmodification 

comprisesatleastScontiguousnucleotideswithinthegenomiccoordinates.Insome 

embodimentsthegeneticmodificationcomprisesatleast9contiguousnucleotideswithinthe 

genomiccoordinates.Insomeembodimentsthegeneticmodificationcomprisesatleast10 

contiguousnucleotideswithinthegenomiccoordinates.Insomeembodimentsthecellis 

homozygousforHLA-B.InsomeembodimentsthecellishomozygousforHLA-C.Insome 

embodimentsthecellishomozygousforHLA-BandhomozygousforHLA-C.  

[00114] Insomeembodimentsanengineeredhumancellisprovidedwhichhasreducedor 

eliminatedsurfaceexpressionofHLA-Arelativetoanunmodifiedcellcomprisingagenetic 

from.  
TsubstitutionoranAto0substitutionwithinthegenomiccoordinateschosen 9 

chr6:29942864-29942884; chr6:2994286S-29942SSS~ chr6:29942876-29942896, 

chr6:29942877-29942897; chr6:29942883-29942903, chr6:29943126-29943146~ 

chr6:29943528-29943548; chr6:29943529-29943549, chr6:29943530-2994355tY 

chr6:29943537-2994355T chr6:29943549-29943569, chr6:29943589-29943609, and 

chr6:29944026-29944046,whereinthegeneticmodificationcomprisesatleastoneCtoT 

substitutionoratleastoneAto0substitutionwithinthegenomiccoordinates.Insome 

embodimentsthecellishomozygousforHLA-B.Insomeembodiments thecellis 

homozygousforHLA-C.InsomeembodimentsthecellishomozygousforHLA-Band 

homozygousforHLA-C.  

[00115] InsomeembodimentsanengineeredhumancellisprovidedwhereintheHLA-A 

expressionisreducedoreliminatedbyageneeditingsystemthatbindstoanHLA-A 
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genomictargetsequencecomprisingatleast5contiguousnucleotideswithinthegenomic 

coordinates chosen from: chr6:29942864-29942881 chr6:29942868-2994288& 

chr6:29942876-29942896; chr6:29942877-29942897, chr6:29942883-29942903* 

chr6:29943126-29943146; chr6:29943528-2994354& chr6:29943529-29943549, 

chr6:29943530-29943550, chr6:29943537-29943557, chr6:29943549-29943569, 

chr6:29943589-29943609; and chr6:29944026-29944046, chr6:29934330-29934350 

chr6:29943115-29943135, chr6:29943135-29943155 chr6:29943140-29943160, 

chr6:29943590-29943610, chr6:29943824-29943844 chr6:29943858-29943878, 

chr6:29944478-29944498,andchr6:29944850-29944870.InsomeembodimentstheHLA-A 

genomictargetsequencecomprisesatleast10contiguousnucleotideswithinthegenomic 

coordinates.InsomeembodimentstheHLA-Agenomictargetsequencecomprisesatleast 

15contiguousnucleotideswithinthegenomiccoordinates.  

[00116] InsomeembodimentsanengineeredhumancellisprovidedwhereintheHLA-A 

expressionisreducedoreliminatedbyageneeditingsystemthatbindstoanHLA-A 

genomictargetsequencecomprisingatleast5contiguousnucleotideswithinthegenomic 

coordinates chosen from: chr6:29942864-29942884, chr6:29942868-29942888, 

chr6:29942876-29942896; chr6:29942877-2994289T chr6:29942883-29942903~ 

chr6:29943126-29943146; chr6:29943528-29943548, chr6:29943529-29943549, 

chr6:29943530-29943550, chr6:29943537-2994355T chr6:29943549-29943569, 

chr6:29943589-29943609;andchr6:29944026-29944046.InsomeembodimentstheHLA-A 

genomictargetsequencecomprisesatleast10contiguousnucleotideswithinthegenomic 

15contiguousnucleotideswithinthegenomiccoordinates.  

[00117] InsomeembodimentsanengineeredhumancellisprovidedwhereintheHLA-A 

expressionisreducedoreliminatedbyageneeditingsystemthatbindstoanHLA-A 

genomictargetsequencecomprisingatleast5contiguousnucleotideswithinthegenomic 

coordinates chosen from: chr6:29942864-29942881 chr6:29942868-2994288& 

chr6:29942876-29942896; chr6:29942877-2994289T chr6:29942883-29942903~ 

chr6:29943528-29943548; chr6:29943529-29943549, chr6:29943530-2994355tY 

chr6:29943537-29943557,chr6:29943549-29943569,andchr6:29943589-29943609.Insome 

embodimentstheHLA-Agenomictargetsequencecomprisesatleast10contiguous 

nucleotideswithinthegenomiccoordinates. InsomeembodimentstheHLA-Agenomic 

targetsequencecomprisesatleast15contiguousnucleotideswithinthegenomiccoordinates.  
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[00118] InsomeembodimentsanengineeredhumancellisprovidedwhereintheHLA-A 

expressionisreducedoreliminatedbyageneeditingsystemthatbindstoanHLA-A 

genomictargetsequencecomprisingatleast5contiguousnucleotideswithinthegenomic 

coordinates chosen from: chr6:29942864-29942881 chr6:29942868-2994288& 

chr6:29942876-29942896;chr6:29942877-2994289Tandchr6:29942883-29942903.Insome 

embodimentstheHLA-Agenomictargetsequencecomprisesatleast10contiguous 

nucleotideswithinthegenomiccoordinates. InsomeembodimentstheHLA-Agenomic 

targetsequencecomprisesatleast15contiguousnucleotideswithinthegenomiccoordinates.  

[00119] InsomeembodimentsanengineeredhumancellisprovidedwhereintheHLA-A 

expressionisreducedoreliminatedbyageneeditingsystemthatbindstoanHLA-A 

genomictargetsequencecomprisingatleast5contiguousnucleotideswithinthegenomic 

coordinates chosen from: chr6:29943528-29943548, chr6:29943529-29943549, 

chr6:29943530-29943550, chr6:29943537-29943557, chr6:29943549-29943569, and 

chr6:29943589-29943609.InsomeembodimentstheHLA-Agenomictargetsequence 

comprisesatleast10contiguousnucleotideswithinthegenomiccoordinates. Income 

embodimentstheHLA-Agenomictargetsequencecomprisesatleast15contiguous 

nucleotideswithinthegenomiccoordinates.  

[00120] InsomeembodimentsanengineeredhumancellisprovidedwhereintheHLA-A 

expressionisreducedoreliminatedbyageneeditingsystemthatbindstoanHLA-A 

genomictargetsequencecomprisingatleast5contiguousnucleotideswithinthegenomic 

coordinates chosen from: chr6:29942864-29942884, chr6:29942868-29942888, 

genomictargetsequencecomprisesatleast10contiguousnucleotideswithinthegenomic 

coordinates.InsomeembodimentstheHLA-Agenomictargetsequencecomprisesatleast 

15contiguousnucleotideswithinthegenomiccoordinates.  

[00121] InsomeembodimentsanengineeredhumancellisprovidedwhereintheHLA-A 

expressionisreducedoreliminatedbyageneeditingsystemthatbindstoanHLA-A 

genomictargetsequencecomprisingatleast5contiguousnucleotideswithinthegenomic 

coordinates chosen from: chr6:29943528-29943548, chr6:29943529-29943549, 

chr6:29943530-29943550.InsomeembodimentstheHLA-Agenomictargetsequence 

comprisesatleast10contiguousnucleotideswithinthegenomiccoordinates. Income 

embodimentstheHLA-Agenomictargetsequencecomprisesatleast15contiguous 

nucleotideswithinthegenomiccoordinates.  
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[00122] InsomeembodimentsanengineeredhumancellisprovidedwhereintheHLA-A 

expressionisreducedoreliminatedbyageneeditingsystemthatbindstoanHLA-A 

genomictargetsequencecomprisingatleast5contiguousnucleotideswithinthegenomic 

coordinates chosen from: chr6:29945290-29945310, chr6:29945296-29945316, 

chr6:29945297-29945317,andchr6:29945300-29945320.Duetoallelicpolymorphismin 

someembodimentsthetargetsequencesmaycomprise1, 2,or3mismatchesfromthe 
0 

genomicsequenceofhg3S.InsomeembodimentstheHLA-Agenomictargetsequence 

comprisesatleast10contiguousnucleotideswithinthegenomiccoordinates. Income 

embodimentstheHLA-Agenomictargetsequencecomprisesatleast15contiguous 

nucleotideswithinthegenomiccoordinates.  

[00123] InsomeembodimentsanengineeredhumancellisprovidedwhereintheHLA-A 

expressionisreducedoreliminatedbyageneeditingsystemthatbindstoanHLA-A 

genomictargetsequencecomprisingatleast5contiguousnucleotideswithinthegenomic 

coordinates chosen from: chr6:29890117-29890137, chr6:29927058-29927078, 

chr6:29934330-29934350, chr6:29942541-29942561 chr6:29942542-29942562, 

chr6:29942543-29942563, chr6:29942543-29942563 chr6:29942550-29942570, 

chr6:29942864-29942884, chr6:29942868-29942888 chr6:29942876-29942896, 

chr6:29942876-29942896, chr6:29942877-29942897 chr6:29942883-29942903, 

chr6:29943062-29943082, chr6:29943063-29943083 chr6:29943092-29943112, 

chr6:29943115-29943135, chr6:29943118-29943138 chr6:29943119-29943139, 

chr6:29943120-29943140, chr6:29943126-29943146 chr6:29943128-29943148, 

chr6:29943135-29943155, chr6:29943136-29943156 chr6:29943140-29943160, 

chr6:29943142-29943162, chr6:29943143-29943163 chr6:29943188-29943208, 

chr6:29943528-29943548, chr6:29943529-29943549 chr6:29943530-29943550, 

chr6:29943536-29943556, chr6:29943537-29943557 chr6:29943538-29943558, 

chr6:29943549-29943569, chr6:29943556-29943576 chr6:29943589-29943609, 

chr6:29943590-29943610, chr6:29943590-29943610 chr6:29943599-29943619, 

chr6:29943600-29943620, chr6:29943601-29943621 chr6:29943602-29943622, 

chr6:29943603-29943623, chr6:29943774-29943794 chr6:29943779-29943799, 

chr6:29943780-29943800, chr6:29943822-29943842 chr6:29943824-29943844, 

chr6:29943857-29943877, chr6:29943858-29943878 chr6:29943859-29943879, 

chr6:29943860-29943880, chr6:29944026-29944046 chr6:29944077-29944097, 

chr6:29944078-29944098, chr6:29944458-29944478 chr6:29944478-29944498, 

28 

chr6:29943129-29943149, chr6:29943134-29943154 chr6:29943134-29943154,



WO20221140586 PCTfLTS2O21/064930 

chr6:29944597-29944617, chr6:29944642-29944662 chr6:29944643-29944663, 

chr6:29944772-29944792, chr6:29944782-29944802 chr6:29944850-29944870, 

chr6:29944907-29944927, chr6:29945024-29945044 chr6:29945097-29945117, 

chr6:29945104-29945124, chr6:29945105-29945125 chr6:29945116-29945136, 

chr6:29945118-29945138, chr6:29945119-29945139 chr6:29945124-29945144, 

chr6:29945176-29945196, chr6:29945177-29945197 chr6:29945177-29945197, 

chr6:29945180-29945200, chr6:29945187-29945207 chr6:29945188-29945208, 

chr6:29945228-29945248, chr6:29945230-29945250 chr6:29945231-29945251 

chr6:29945232-29945252, chr6:29945308-29945328 chr6:29945361-29945381 

chr6:29945362-29945382,andchr6:31382543-31382563.InsomeembodimentstheHLA-A 

genomictargetsequencecomprisesatleast10contiguousnucleotideswithinthegenomic 

coordinates.InsomeembodimentstheHLA-Agenomictargetsequencecomprisesatleast 

15contiguousnucleotideswithinthegenomiccoordinates.Insomeembodimentsthegene 

editingsystemcomprisesanRNA-guidedDNAbindingagentsuchasanS.pyogenesCas9 

orabaseeditorthatcomprisesanS.pyogenesCas9nickase.  

[00124] InsomeembodimentsanengineeredhumancellisprovidedwhereintheHLA-A 

expressionisreducedoreliminatedbyageneeditingsystemthatbindstoanHLA-A 

genomictargetsequencecomprisingatleastScontiguousnucleotideswithinthegenomic 

coordinates chosen from: chr6:29942815-29942835, chr6:29942816-29942836, 

chr6:29942817-29942837, chr6:29942817-29942837 chr6:29942828-29942848, 

chr6:29942837-29942857, chr6:29942885-29942905 chr6:29942895-29942915, 

chr6:29942900-29942920, chr6:29942904-29942924 chr6:29942905-29942925, 

chr6:29942912-29942932, chr6:29942913-29942933 chr6:29943490-29943510, 

chr6:29943497-29943517, chr6:29943498-29943518 chr6:29943502-29943522, 

chr6:29943502-29943522, chr6:29943511-29943531 chr6:29943520-29943540, 

chr6:29943521-29943541, chr6:29943566-29943586 chr6:29943569-29943589, 

chr6:29943569-29943589, chr6:29943570-29943590 chr6:29943573-29943593, 

chr6:29943578-29943598, chr6:29943585-29943605 chr6:29943589-29943609, 

chr6:29943568-29943588,andchr6:29942815-29942835.InsomeembodimentstheHLA-A 

genomictargetsequencecomprisesatleast10contiguousnucleotideswithinthegenomic 

coordinates.InsomeembodimentstheHLA-Agenomictargetsequencecomprisesatleast 

15contiguousnucleotideswithinthegenomiccoordinates.Insomeembodimentsthegene 

editingsystemcompnsesanRNA-guidedDNAbindingagentsuchasanS.pyogenesCas9.  
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[00125] InsomeembodimentsanengineeredhumancellisprovidedwhereintheHLA-A 

expressionisreducedoreliminatedbyageneeditingsystemthatbindstoanHLA-A 

genomictargetsequencecomprisingatleast5contiguousnucleotideswithinthegenomic 

coordinates chosen from: chr6:29942884-29942904, chr6:29943519-29943539, 

chr6:29942863-29942883.InsomeembodimentstheHLA-Agenomictargetsequence 

comprisesatleast10contiguousnucleotideswithinthegenomiccoordinates. Income 

embodimentstheHLA-Agenomictargetsequencecomprisesatleast15contiguous 

nucleotideswithinthegenomiccoordinatesInsomeembodimentsthegeneeditingsystem 

comprisesanRNA-guidedDNAbindingagentsuchasanS.aureusCas9.  

[00126] InsomeembodimentsanengineeredhumancellisprovidedwhereintheHLA-A 

expressionisreducedoreliminatedbyageneeditingsystemthatbindstoanHLA-A 

genomictargetsequencecomprisingatleast5contiguousnucleotideswithinthegenomic 

coordinateschosenfrom:chr6:29943517-29943537,andchr6:29943523-29943543.Insome 

embodimentstheHLA-Agenomictargetsequencecomprisesatleast10contiguous 

nucleotideswithinthegenomiccoordinates. InsomeembodimentstheHLA-Agenomic 

targetsequencecompnsesatleast15contiguousnucleotideswithinthegenomiccoordinates.  

InsomeembodimentsthegeneeditingsystemcomprisesanRNA-guidedDNAbinding 

agentsuchasaCasX.  

[00127] InsomeembodimentsanengineeredhumancellisprovidedwhereintheHLA-A 

expressionisreducedoreliminatedbyageneeditingsystemthatbindstoanHLA-A 

genomictargetsequencecomprisingatleast5contiguousnucleotideswithinthegenomic 

chr6:29942865-29942889, chr6:29942891-29942915 chr6:29942895-29942919, 

chr6:29942903-29942927, chr6:29942904-29942928 chr6:29943518-29943542, 

chr6:29943525-29943549, chr6:29943535-29943559 chr6:29943538-29943562, 

chr6:29943539-29943563, chr6:29943547-29943571 chr6:29943547-29943571 

chr6:29943548-29943572, chr6:29943555-29943579 chr6:29943556-29943580, 

chr6:29943557-29943581, chr6:29943558-29943582 chr6:29943559-29943583, 

chr6:29943563-29943587, chr6:29943564-29943588 chr6:29943565-29943589, 

chr6:29943568-29943592, chr6:29943571-29943595 chr6:29943572-29943596, 

chr6:29943595-29943619,chr6:29943596-29943620,andchr6:29943600-29943624.Insome 

embodimentstheHLA-Agenomictargetsequencecomprisesatleast10contiguous 

nucleotideswithinthegenomiccoordinates. InsomeembodimentstheHLA-Agenomic 

targetsequencecompnsesatleast15contiguousnucleotideswithinthegenomiccoordinates.  
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InsomeembodimentsthegeneeditingsystemcomprisesanRNA-guidedDNAbinding 

agentsuchasanNme2Cas9.  

[00128] InsomeembodimentsanengineeredhumancellisprovidedwhereintheHLA-A 

expressionisreducedoreliminatedbyageneeditingsystemthatbindstoanHLA-A 

genomictargetsequencecomprisingatleast5contiguousnucleotideswithinthegenomic 

coordinates chosen from: chr6:29942885-29942905, chr6:29942895-29942915, 

chr6:29942896-29942916, chr6:29942898-29942918 chr6:29942899-29942919, 

chr6:29942900-29942920, chr6:29942904-29942924 chr6:29943511-29943531 

chr6:29943520-29943540, chr6:29943521-29943541 chr6:29943529-29943549, 

chr6:29943566-29943586, chr6:29943568-29943588 chr6:29943569-29943589, 

chr6:29943569-29943589, chr6:29943570-29943590 chr6:29943573-29943593, 

chr6:29943578-29943598,chr6:29943585-29943605,andchr6:29943589-29943609.Insome 

embodimentstheHLA-Agenomictargetsequencecomprisesatleast10contiguous 

nucleotideswithinthegenomiccoordinates. InsomeembodimentstheHLA-Agenomic 

targetsequencecompnsesatleast15contiguousnucleotideswithinthegenomiccoordinates.  

InsomeembodimentsthegeneeditingsystemcomprisesanRNA-guidedDNAbinding 

agentsuchasabaseeditorcomprisingadeaminaseandanS.pyogenesCas9nickase.  

[00129] InsomeembodimentsanengineeredhumancellisprovidedwhereintheHLA-A 

expressionisreducedoreliminatedbyageneeditingsystemthatbindstoanHLA-A 

genomictargetsequencecomprisingatleast5contiguousnucleotideswithinthegenomic 

coordinates chosen from: chr6:29942469-29942489, chr6:29943058-29943078, 

chr6:29943192-29943212, chr6:29943197-29943217 chr6:29943812-29943832, 

chr6:29944349-29944369, chr6:29944996-29945016 chr6:29945018-29945038, 

chr6:29945341-29945361,andchr6:29945526-29945546.InsomeembodimentstheHLA-A 

genomictargetsequencecomprisesatleast10contiguousnucleotideswithinthegenomic 

coordinates.InsomeembodimentstheHLA-Agenomictargetsequencecomprisesatleast 

15contiguousnucleotideswithinthegenomiccoordinates.  

[00130] InsomeembodimentsanengineeredhumancellisprovidedwhereintheHLA-A 

expressionisreducedoreliminatedbyageneeditingsystemthatbindstoanHLA-A 

genomictargetsequencecomprisingatleast5contiguousnucleotideswithinthegenomic 

coordinateschosenfrom:chr6:29942854tochr6:29942913andchr6:29943518tochr& 

29943619.InsomeembodimentstheHLA-Agenomictargetsequencecomprisesatleast10 

contiguousnucleotideswithinthegenomiccoordinates.InsomeembodimentstheHLA-A 
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genomictargetsequencecomprisesatleast15contiguousnucleotideswithinthegenomic 

coordinates.  

1100131] InsomeembodimentsanengineeredhumancellisprovidedwhereintheHLA-A 

expressionisreducedoreliminatedbyageneeditingsystemthatbindstoanHLA-A 

genomictargetsequencecomprisingatleast5contiguousnucleotideswithinthegenomic 

coordinates:chr6:29942876-29942897.InsomeembodimentstheHLA-A 9 

9 9 

sequencecompnsesatleast10contiguousnucleotideswithinthegenomiccoordinates. In 

someembodimentstheHLA-Agenomictargetsequencecomprisesatleast15contiguous 

nucleotideswithinthegenomiccoordinates.  

[00132] InsomeembodimentsanengineeredhumancellisprovidedwhereintheHLA-A 

expressionisreducedoreliminatedbyageneeditingsystemthatbindstoanHLA-A 

genomictargetsequencecomprisingatleast5contiguousnucleotideswithinthegenomic 

coordinates:chr6:29943528-chr629943550.InsomeembodimentstheHLA-Agenomic 

targetsequencecompnsesatleast10contiguousnucleotideswithinthegenomiccoordinates.  

InsomeembodimentstheHLA-Agenomictargetsequencecomprisesatleast15contiguous 

nucleotideswithinthegenomiccoordinates.  

[00133] InsomeembodimentsanengineeredhumancellisprovidedwhereintheHLA-A 

expressionisreducedoreliminatedbyageneeditingsystemthatbindstoanHLA-A 

genomictargetsequencecomprisingatleast5contiguousnucleotideswithinthegenomic 

coordinateschr6:29942864-29942884.Insomeembodimentsanengineeredhumancellis 

providedwhereintheHLA-Aexpressionisreducedoreliminatedbyageneeditingsystem 

nucleotideswithinthegenomiccoordinateschr6:29942868-29942888.Insomeembodiments 

anengineeredhumancellisprovidedwhereintheHLA-Aexpressionisreducedor 

eliminatedbyageneeditingsystemthatbindstoanHLA-A 9 

genomictargetsequence 
comprisingatleast5contiguousnucleotideswithinthegenomiccoordinateschr6:29942876

29942896.InsomeembodimentsanengineeredhumancellisprovidedwhereintheHLA-A 

expressionisreducedoreliminatedbyageneeditingsystemthatbindstoanHLA-A 

genomictargetsequencecomprisingatleast5contiguousnucleotideswithinthegenomic 

coordinateschr6:29942877-29942897.Insomeembodimentsanengineeredhumancellis 

providedwhereintheHLA-Aexpressionisreducedoreliminatedbyageneeditingsystem 

thatbindstoanHLA-Agenomictargetsequencecomprisingatleast5contiguous 

nucleotideswithinthegenomiccoordinateschr6:29942883-29942903.Insomeembodiments 

anengineeredhumancellisprovidedwhereintheHLA-Aexpressionisreducedor 
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eliminatedbyageneeditingsystemthatbindstoanHLA-Agenomictargetsequence 

comprisingatleast5contiguousnucleotideswithinthegenomiccoordinateschr6:29943126

29943146.InsomeembodimentsanengineeredhumancellisprovidedwhereintheHLA-A 

expressionisreducedoreliminatedbyageneeditingsystemthatbindstoanHLA-A 

genomictargetsequencecomprisingatleast5contiguousnucleotideswithinthegenomic 

coordinateschr6:29943528-29943548.Insomeembodimentsanengineeredhumancellis 

providedwhereintheHLA-Aexpressionisreducedoreliminatedbyageneeditingsystem 

thatbindstoanHLA-Agenomictargetsequencecomprisingatleast5contiguous 

nucleotideswithinthegenomiccoordinateschr6:29943529-29943549.Insomeembodiments 

anengineeredhumancellisprovidedwhereintheHLA-Aexpressionisreducedor 

eliminatedbyageneeditingsystemthatbindstoanHLA-A 9 

genomictargetsequence 
comprisingatleast5contiguousnucleotideswithinthegenomiccoordinateschr6:29943530

29943550.InsomeembodimentsanengineeredhumancellisprovidedwhereintheHLA-A 

expressionisreducedoreliminatedbyageneeditingsystemthatbindstoanHLA-A 

genomictargetsequencecomprisingatleast5contiguousnucleotideswithinthegenomic 

coordinateschr6:29943537-29943557.Insomeembodimentsanengineeredhumancellis 

providedwhereintheHLA-Aexpressionisreducedoreliminatedbyageneeditingsystem 

thatbindstoanHLA-Agenomictargetsequencecomprisingatleast5contiguous 

nucleotideswithinthegenomiccoordinateschr6:29943549-29943569.Insomeembodiments 

anengineeredhumancellisprovidedwhereintheHLA-Aexpressionisreducedor 

eliminatedbyageneeditingsystemthatbindstoanHLA-A 9 

genomictargetsequence 

29943609.InsomeembodimentsanengineeredhumancellisprovidedwhereintheHLA-A 

expressionisreducedoreliminatedbyageneeditingsystemthatbindstoanHLA-A 

genomictargetsequencecomprisingatleast5contiguousnucleotideswithinthegenomic 

coordinateschr6:29944026-29944046.InsomeembodimentstheHLA-Agenomictarget 
9 9 

sequencecompnsesatleast10contiguousnucleotideswithinthegenomiccoordinates. In 

someembodimentstheHLA-Agenomictargetsequencecomprisesatleast15contiguous 

nucleotideswithinthegenomiccoordinates.  

[00134] InsomeembodimentstheHLA-Agenomictargetsequencecomprisesatleast17 

19,18,or20contiguousnucleotideswithinthegenomiccoordinates.  

1100135] Insomeembodimentsthegeneeditingsystemcomprisesatranscription 

activator-likeeffectornuclease(TALEN).Insomeembodimentsthegeneeditingsystem 

comprisesazincfingernuclease.Insomeembodimentsthegeneeditingsystemcomprisesa 
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CRISPR/Cassystemsuchasaclass2system. Insomeembodimentsthegeneediting 

systemcomprisesanRNA-guidedDNA-bindingagentoranucleicacidencodinganRNA

guidedDNAbindingagent.  

[00136] ExemplaryRNA-guidedDNAbindingagentsareshowninTablelAbelow.  

[00137] TablelA.ExemplaryRNA-guidedDNAbindingagents.  

RNA-guidedDNAbindingagent PAM GuideLength 

Cas9nucleasefromS.pyogenes NOG 2Obp 

Cas9nucleasefromNeisseria NNNNG[A/C]TT 2Obp 

meningiUdis 

Cas9nucleasefromStreptococcus NNAGAAW 2Obp 

thermophilus 

Cas9 NNG(A/G)(A/G)T 2Obp 

nucleaseisfromStaphylococcus 

aureus 

Cpflnuclease TTTN 23bp 

fromFrancisellanovicida 

Cpflnuclease TTTV 23bp 

fromAcidaminococcussp.  

Cpflnuclease TTTV 23bp 

fromLachnospiraceaebacterium 

C-to-Tbaseeditor* NOG 2Obp 

Casl2a same as Cpfl ______________________ 

CasX TTCN 2Obp 
NME2 NNNNCC 24bp 
*Exemplawbaseeditorbasedondeaminase-SpyCas9nickase. Asisapparentthebase 

editorspecificityincludingPAMwillvarywithitsnickase.  

[00138] InsomeembodimentstheRNA-guidedDNA-bindingagentornucleicacid 

encodingtheRNA-guidedDNAbindingagentcomprisesaCas9protein. Income 

embodimentstheRNA-guidedDNAbindingagentisselectedfromoneofS.pyogenes 

Cas9,NeisseriameningitidisCas9,e.g.anNme2Cas9,S.thermophilusCas9,S.aureusCas9 

FrancisellanovicidaCpflAcidaminococcussp.CpflLachnospiraceaebacteriumCpflC

to-TbaseeditorA-to-GbaseeditorCas12%Mad7nucleaseARCUSnucleasesandCasX.  

InsomeembodimentstheRNA-guidedDNAbindingagentcomprisesapolypeptideselected 
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fromoneofS.pyogenesCas9,NeisseriameningitidisCas9,e.g.anNme2Cas9,S.  

thermophilusCas9,S.atiretisCas9,FrancisellanovicidaCpflAcidaminococcussp.Cpfl, 

LachnospiraceacbacteriumCpfl, C-to-TbaseeditorA-to-tibaseeditorCas12aandCasX.  

[00139] InsomeembodimentstheRNA-guidedDNA-bindingagentornucleicacid 

encodingtheRNA-guidedDNAbindingagentisS.pyogenesCas9.Insomeembodiments 

theRNA-guidedDNA-bindingagentornucleicacidencodingtheRNA-guidedDNAbinding 

agentisN.meningitidisCas9,e.g.Nme2Cas9.InsomeembodimentstheRNA-guidedDNA

bindingagentornucleicacidencodingtheRNA-guidedDNAbindingagentisS.  

ithermophilusCas9.InsomeembodimentstheRNA-guidedDNA-bindingagentornucleic 

acidencodingtheRNA-guidedDNAbindingagentisS.atiretisCas9.Insomeembodiments 

theRNA-guidedDNA-bindingagentornucleicacidencodingtheRNA-guidedDNAbinding 

agentisCpflfromFnovicida.InsomeembodimentstheRNA-guidedDNA-bindingagent 

ornucleicacidencodingtheRNA-guidedDNAbindingagentisCpflfromAcidaminococcus 

Sm InsomeembodimentstheRNA-guidedDNA-bindingagentornucleicacidencodingthe 

RNA-guidedDNAbindingagentisCpflfromLachnospiraceaebacteriumND2006.Insome 

embodimentstheRNA-guidedDNA-bindingagentornucleicacidencodingtheRNA

guidedDNAbindingagentisaCtoTbaseeditor.InsomeembodimentstheRNA-guided 

DNA-bindingagentornucleicacidencodingtheRNA-guidedDNAbindingagentisaAto 

0baseeditor.InsomeembodimentsthebaseeditorcomprisesadeaminaseandanRNA

guidednickase.InsomeembodimentstheRNA-guidedDNA-bindingagentornucleicacid 

encodingtheRNA-guidedDNAbindingagentcomprisesaAPOBEC3Adeaminase(A3A) 

nickase.InsomeembodimentstheRNA-guidednickasecomprisesanNmeCas9nickase.In 

someembodimentstheRNA-guidedDNA-bindingagentornucleicacidencodingtheRNA

guidedDNAbindingagentisCasl2a.InsomeembodimentstheRNA-guidedDNA-binding 

agentornucleicacidencodingtheRNA-guidedDNAbindingagentisCasX.  

[00140] InanyoftheaboveembodimentsthegeneeditingsystemcomprisesanRNA

guidedDNAbindingagentoranucleicacidencodinganRNA-guidedDNAbindingagent.  

InsomeembodimentstheRNA-guidedDNAbindingagentcomprisesaCas9.Insome 

embodimentstheRNA-guidedDNAbindingagentisanS.pyogenesCas9. Income 

embodimentstheRNA-guidedDNAbindingagentisabaseeditor.Insomeembodiments 

thebaseeditorcomprisesaCtoTdeaminaseandanRNA-guidednickasesuchasanS.  

pyogenesCas9nickase.InsomeembodimentsthebaseeditorcomprisesaAto0deaminase 

andanRNA-guidednickasesuchasanS.pyogenesCas9nickase.  
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[00141] InsomeembodimentswhentheengineeredcellishomozygousforHLA-Bthe 
HLA-Balleleisselectedfromanyoneofthe 9 

followingHLA-Balleles:HLA~B*O7:O2.HLA

B*OS:O1, HLA~B*44:OZHLA~B*35:OLHLA~B*4O:O1.HLA~B*57:O1.HLA~B*14:029 

HLA~B*15:01. HLA~B*13:02. HLA~B*44:03. HLA~B*38:01. HLA~B*18:019 HLA

B*44:03,HLA~B*51:0LHLA~B*49:0LHLA~B*15:01.HLA~B*18:0kHLA~B*27:059 

HLA~B*35:03. HLA~B*18:01. HLA~B*52:019 HLA~B*51:01. HLA~B*37:019 HLA

B*53:0LHLA~B*55:01.HLA~B*44:02.HLA~B*44:03;HLA~B*35:02.HLA~B*15:01.and 

HLA~B*40:02.  

[00142] InsomeembodimentswhentheengineeredcellishomozygousforHLA-Cthe 
HLA-Calleleisselectedfromanyoneofthe 9 

followingHLA-Calleles:HLA~C*07:02.HLA

C*07:01. HLA~C*05:01. HLA~C*04:01 HLA~C*03:04;HLA~C*06:02. HLA~C*08:02.  

HLA~C*03:03. HLA~C*06:02. HLA~C*16:019 HLA~C*12:03. HLA~C*07:01, HLA

C*04:01.HLA~C*15:02.HLA~C*07:01.HLA~C*03:04.HLA~C*12:03.HLA~C*02:02.  

HLA~C*04:01. HLA~C*05:01. HLA~C*12:02. HLA~C*14:02. HLA~C*06:02. HLA

C*04:01.HLA~C*03:03.HLA~C*07:04.HLA~C*07:01;HLA~C*04:01.HLA~C*04:01.and 

HLA~C*02:02.  

[00143] InsomeembodimentstheHLA-Balleleisselectedfromanyoneofthefollowing 

HLA-B alleges: HLA~B*07:02. HLA~B*08:019 HLA~B*44:02, HLA~B*35:01, HLA

B*40:01.HLA~B*57:01.HLA~B*14:02wHLA~B*15:01.HLA~B*13:02~HLA~B*44:039 

HLA~B*38:01. HLA~B*18:01. HLA~B*44:03. HLA~B*51:01. HLA~B*49:01~ HLA

B*15:01.HLA~B*18:01.HLA~B*27:05.HLA~B*35:03.HLA~B*18:0kHLA~B*52:019 

B*44:03.HLA~B*35:02.HLA~B*15:01.andHLA~B*40:02;andtheHLA-Calleleis 

selectedfromanyoneofthefollowingHLA-Calleles:HLA~C*07:02.HLA~C*07:01~HLA

C*05:01. HLA~C*04:01 HLA~C*03:04. HLA~C*06:02;HLA~C*08:02. HLA~C*03:039 

HLA~C*06:02. HLA~C*16:01. HLA~C*12:03. HLA~C*07:01. HLA~C*04:01~ HLA

C*15:02.HLA~C*07:01.HLA~C*03:04.HLA~C*12:03wHLA~C*0202.HLA~C*04:019 

HLA~C*05:01~ HLA~C*12:OZ HLA~C*14:OZ HLA~C*06:02. HLA~C*04:01~ HLA

C*03:03.HLA~C*07:04.HLA~C*07:01.HLA~C*04:01.HLA~C*04:01.andHLA~C*02:02.  

[00144] InsomeembodimentstheengineeredcellishomozygousforHLA-Band 

homozygousforHLA-C. InsomeembodimentstheHLA-BandHLA-Callelesofthe 

engineeredhumancellareselectedfromanyoneofthefollowingHLA-BandHLA-C 

alleles:HLA~B*07:02andHLA~C*07:02.HLA~B*08:01andHLA~C*07:01.HLA~B*44:02 

andHLA~C*05:01.HLA~B*35:01andHLA~C*04:01.HLA~B*40:01andHLA~C*03:04.  
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HLA~B*57:O1andHLA~C*O6:O2.HLA~B*14:O2andHLA~C*OS:O2.HLA~B*15:O1and 

HLA~C*O3:O3.HLA~B*13:O2andHLA~C*O6:O2.HLA~B*44:O3andHLA~C*16:O1.HLA

B*38:O1andHLA~C*12:O3,HLA~B*18:O1andHLA~C*O7:O1.HLA~B*44:O3andHLA

C*04:O1.HLA~B*51:O1 andHLA~C*15:O2.HLA~B*49:O1 andHLA~C*O7:O1.HLA

B*15:O1andHLA~C*O3:OZLHLA~B*18:O1andHLA~C*12:O3.HLA~B*27:O5andHLA

C*02:02.HLA~B*35:O3andHLA~C*O4:O1.HLA~B*18:O1 andHLA~C*O5:O1.HLA

B*52:O1andHLA~C*12:OZHLA~B*51:O1andHLA~C*14:O2.HLA~B*37:O1andHLA

C*06:02.HLA~B*53:O1 andHLA~C*O4:O1.HLA~B*55:O1 andHLA~C*O3:O3.HLA

B*44:02andHLA~C*O7:OZLHLA~B*44:O3andHLA~C*O7:O1.HLA~B*35:O2andHLA

C*04:O1.HLA~B*15:O1andHLA~C*O4:O1.andHLA~B*4O:O2andHLA~C*O2:O2.Insome 

embodimentstheHLA-BandHLA-CallelesareHLA~B*O7:O2andHLA~C*O7:O2.Insome 

embodimentstheHLA-BandHLA-CallelesareHLA~B*O8:O1andHLA~C*O7:O1.Insome 

embodimentstheHLA-BandHLA-CallelesareHLA~B*44:O2andHLA~C*O5:O1. Income 

embodimentstheHLA-BandHLA-CallelesareHLA~B*35:O1andHLA~C*O4:O1.Insome 

embodimentstheHLA-BandHLA-CallelesareHLA~B*4O:O1andHLA~C*O3:04.Insome 

embodimentstheHLA-BandHLA-CallelesareHLA~B*57:O1andHLA~C*O6:O2.Insome 

embodimentstheHLA-BandHLA-CallelesareHLA~B*14:02andHLA~C*O8:O2.Insome 

embodimentstheHLA-BandHLA-CallelesareHLA~B*15:O1andHLA~C*O3:O3.Insome 

embodimentstheHLA-BandHLA-CallelesareHLA~B*13:02andHLA~C*O6:02.Insome 

embodimentstheHLA-BandHLA-CallelesareHLA~B*44:O3andHLA~C*16:01. Income 

embodimentstheHLA-BandHLA-CallelesareHLA~B*38:O1andHLA~C*12:O3.Insome 

embodimentstheHLA-BandHLA-CallelesareHLA~B*44:O3andHLA~C*O4:O1. Income 

embodimentstheHLA-BandHLA-CallelesareHLA~B*51:01andHLA~C*15:O2.Insome 

embodimentstheHLA-BandHLA-CallelesareHLA~B*49:O1andHLA~C*O7:O1.Insome 

embodimentstheHLA-BandHLA-CallelesareHLA~B*15:O1andHLA~C*O3:O4.Insome 

embodimentstheHLA-BandHLA-CallelesareHLA~B*18:O1andHLA~C*12:O3.Insome 

embodimentstheHLA-BandHLA-CallelesareHLA~B*27:O5andHLA~C*O2:O2.Insome 

embodimentstheHLA-BandHLA-CallelesareHLA~B*35:03andHLA~C*O4:O1. Income 

embodimentstheHLA-BandHLA-CallelesareHLA~B*1S:O1andHLA~C*O5:O1.Insome 

embodimentstheHLA-BandHLA-CallelesareHLA~B*52:O1andHLA~C*12:O2.Insome 

embodimentstheHLA-BandHLA-CallelesareHLA~B*51:01andHLA~C*14:O2.Insome 

embodimentstheHLA-BandHLA-CallelesareHLA~B*37:O1andHLA~C*O6:O2.Insome 

embodimentstheHLA-BandHLA-CallelesareHLA~B*53:O1andHLA~C*O4:O1.Insome 
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embodimentstheHLA-BandHLA-CallelesareHLA~B*55:O1andHLA~C*O3:O3.Insome 

embodimentstheHLA-BandHLA-CallelesareHLA~B*44:O2andHLA~C*O7:O4.Insome 

embodimentstheHLA-BandHLA-CallelesareHLA~B*44:O3and 0 Insome 

embodimentstheHLA-BandHLA-CallelesareHLA~B*35:02andHLA~C*O4:O1. Income 

embodimentstheHLA-BandHLA-CallelesareHLA~B*15:O1andHLA~C*O4:O1.Insome 

embodimentstheHLA-BandHLA-CallelesareandHLA~B*4O:O2andHLA~C*O2:O2.  

[00145] TheHLA-BandHLA-Callelecombinationsdisclosedhereincumulativelycover 

about880oofthepopulation.ThecumulativefrequencyofHLA-BandHLA-Callelepairsis 

showninTablelBbelow.  

[00146] Table lB. CumulativeFrequencyofHLA-AandHLA-CAllelesinthe 

Population.  

Cumulative Frequency Alleles 
0.194 HLA~B*O7:O2 and HLA~C*O7:O2 
0.33 HLA~B*08:01 and HLA~C*07:01 
0.413 HLA~B*44:02 and HLA~C*05:01 
0.483 HLA~B*35:01 and HLA~C*04:01 
0.534 HLA~B*40:01 and HLA~C*03:04 
0.594 HLA~B*57:01 and HLA~C*06:02 
0.62 HLA~B*14:02 and HLA~C*08:02 
0.648 HLA~B*15:01 and HLA~C*03:03 
0.671 HLA~B*13:02 and HLA~C*06:02 
0.696 HLA~B*44:03 and HLA~C*16:01 
0.717 HLA~B*38:01 and HLA~C*12:03 
0.734 HLA~B*18:01 and HLA~C*07:01 
0.751 HLA~B*44:03 and HLA~C*04:01 
0.766 HLA~B*51:01 and HLA~C*15:02 

0.787 HLA~B*15:01 and HLA~C*03:04 
0.798 HLA~B*18:01 and HLA~C*12:03 
0.809 HLA~B*27:05 and HLA~C*02:02 
0.815 HLA~B*35:03 and HLA~C*04:01 
0.827 HLA~B*18:01 and HLA~C*05:01 
0.838 HLA~B*52:01 and HLA~C*12:02 
0.845 HLA~B*51:01 and HLA~C*14:02 
0.856 HLA~B*37:01 and HLA~C*06:02 
0.865 HLA~B*53:01 and HLA~C*04:01 
0.872 HLA~B*55:01 and HLA~C*03:03 
0.876 HLA~B*44:02 and HLA~C*07:04 
0.881 HLA~B*44:03 and HLA~C*07:01 
0.884 HLA~B*35:02 and HLA~C*04:01 
0.888 HLA~B*15:01 and HLA~C*04:01 
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[00147] Insomeembodimentsanengineeredhumancellwhichhasreducedoreliminated 

surfaceexpressionofHLA-Arelativetoanunmodifiedcellisprovidedthatishomozygous 

forHLA-BandhomozygousforHLA-Cfurtherhasreducedoreliminatedsurface 

expressionofMHCclassIIprotein.Insomeembodimentstheengineeredhumancellhasa 

geneticmodificationinagenethatreducesoreliminatessurfaceexpressionofMHCclassII.  

InsomeembodimentstheengineeredhumancellhasageneticmodificationintheCJITA 

gene.Insomeembodimentstheengineeredhumancellhasageneticmodificationinthe 

HLA-DRgene.Insomeembodimentstheengineeredhumancellhasageneticmodification 

intheHLA-DQgene.Insomeembodimentstheengineeredhumancellhasagenetic 

modificationintheHLA-DPgene.Insomeembodimentstheengineeredhumancellhasa 

geneticmodificationintheREXgene.Insomeembodimentstheengineeredhumancellhas 

ageneticmodificationintheCRIBgene.Insomeembodimentstheengineeredhumancell 

hasageneticmodificationintheNuclearFactor(NF)-gammagene.  

[00148] Insomeembodimentsanengineeredhumancellwhichhasreducedoreliminated 

surfaceexpressionofHLA-Arelativetoanunmodifiedcellisprovidedthatishomozygous 

forHLA-BandhomozygousforHLA-Cfurtherhasreducedoreliminatedsurface 

expressionofTRACprotein.Insomeembodimentsanengineeredhumancellwhichhas 

reducedoreliminatedsurfaceexpressionofHLA-Arelativetoanunmodifiedcellis 

providedthatishomozygousforHLA-BandhomozygousforHLA-Cfurtherhasreduced 

oreliminatedsurfaceexpressionofTRBCprotein.  

[00149] Insomeembodimentsanengineeredhumancellisprovidedwhichhasreducedor 

modificationintheHLA-Agenewhereinthegeneticmodificationcomprisesatleastone 

nucleotidewithinthegenomiccoordinateschr6:29943528tochr6:29943609,andwhereinthe 

engineeredcellfurthercomprisesageneticmodificationinagenethatreducesoreliminates 

thesurfaceexpressionofMHCclassII.Insomeembodimentsanengineeredhumancellis 

providedwhichhasreducedoreliminatedsurfaceexpressionofHLA-Arelativetoan 

unmodifiedcellcomprisingageneticmodificationintheHLA-Agenewhereinthegenetic 

modification comprises at least one nucleotide within the genomic coordinates 

chr6:29943528tochr6:29943609,andwhereintheengineeredcellfurthercompnsesa 

geneticmodificationintheCIITAgene.  

[00150] Insomeembodimentsanengineeredhumancellisprovidedwhichhasreducedor 

eliminatedsurfaceexpressionofHLA-Arelativetoanunmodifiedcellcomprisingagenetic 

modificationintheHLA-Agenewhereinthegeneticmodificationcomprisesatleastone 
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nucleotidewithinthegenomiccoordinateschr6:29943528tochr6:29943609,andwhereinthe 

engineeredcellfurthercomprisesageneticmodificationintheTRACgene.Insome 

embodimentsanengineeredhumancellisprovidedwhichhasreducedoreliminatedsurface 

expressionofHLA-Arelativetoanunmodifiedcellcomprisingageneticmodificationinthe 

HLA-Agenewhereinthegeneticmodificationcomprisesatleastonenucleotidewithinthe 

genomiccoordinateschr6:29943528tochr6:29943609 andwhereintheengineeredcell 

furthercomprisesageneticmodificationintheTRBCgene.  

[00151] Insomeembodimentsanengineeredhumancellisprovidedwhichhasreducedor 

eliminatedsurfaceexpressionofHLA-Arelativetoanunmodifiedcellcomprisingagenetic 

modificationintheHLA-Agenewhereinthegeneticmodificationcomprisesatleastone 

nucleotidewithinthegenomiccoordinateschr6:29943528tochr6:29943609,andwhereinthe 

engineeredcellfurthercomprisesanexogenousnucleicacid.Insomeembodimentsthe 

engineeredcellcomprisesanexogenousnucleicacidencodingatargetingreceptorthatis 

expressedonthesurfaceoftheengineeredcell.Insomeembodimentsthetargetingreceptor 

isaCARorauniversalCAR.InsomeembodimentsthetargetingreceptorisaTCR.Insome 

embodimentsthetargetingreceptorisaWT1TCR.Insomeembodimentsthetargeting 

receptorisaligandforthereceptor.Insomeembodimentsthetargetingreceptorisahybrid 

CAR/TCR. Insomeembodimentsthetargetingreceptorcomprisesanantigenrecognition 

domain(e.g.,acancerantigenrecognitiondomain)andasubunitofaTCR). Income 

embodimentsthetargetingreceptorisacytokinereceptor.Insomeembodimentsthe 

targetingreceptorisachemokinereceptor.Insomeembodimentsthetargetingreceptorisa 

exogenousnucleicacidencodingapolypeptidethatissecretedbytheengineeredcell(i.e.,a 

solublepolypeptide). Insomeembodimentstheexogenousnucleicacidencodesa 

therapeuticpolypeptide.Insomeembodimentsthesecretedpolypeptideisanantibody.In 

someembodimentsthesecretedpolypeptideisanenzyme.Insomeembodimentsthe 

exogenousnucleicacidencodesanantibodyencodesacytokine.Insomeembodimentsthe 

exogenousnucleicacidencodesachemokine.Insomeembodimentstheexogenousnucleic 

acidencodesafusionprotein.  

[00152] Theengineeredhumancellmaybeanyoftheexemplarycelltypesdisclosed 

herein. FurtherbecauseMHCclassImoleculesareexpressedonallnucleatedcellsthe 

engineeredhumancellmaybeanynucleatedcell.Insomeembodimentstheengineeredcell 

isanimmunecell.Insomeembodimentstheengineeredcellisastemcellsuchasa 

hematopoeticstemcell(HSC).Insomeembodimentstheengineeredcellisaninduced 
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plunpotentstemcell(iPSC).Insomeembodimentstheengineeredcellisamesenchymal 

stemcell(MSC).Insomeembodimentstheengineeredcellisaneuralstemcell(NSC).In 

someembodimentstheengineeredcellisalimbalstemcell(LSC).Insomeembodiments 

theengineeredcellisaprogenitorcelle.g.anendothelialprogenitorcelloraneural 

progenitorcell.Insomeembodimentstheengineeredcellisatissue-specificprimarycell.In 

someembodimentstheengineeredcellisachosenfrom:chondrocytemyocyteand 

keratinocyte.Insomeembodimentstheengineeredcellisamonocytemacrophagemast 

celldendriticcellorgranulocyte.Insomeembodimentstheengineeredcellismonocyte.In 

someembodimentstheengineeredcellisamacrophage.Insomeembodimentsthe 

engineeredcellisamastcell.Insomeembodimentstheengineeredcellisadendriticcell.In 

someembodimentstheengineeredcellisagranulocyte.Insomeembodimentsthe 

engineeredcellisalymphocyte.InsomeembodimentstheengineeredcellisaTcell.In 

someembodimentstheengineeredcellisaCD4+Tcell.Insomeembodimentsthe 

engineeredcellisaCDS+Tcell.InsomeembodimentstheengineeredcellisamemoryT 

cell.InsomeembodimentstheengineeredcellisaBcell.Insomeembodimentsthe 

engineeredcellisaplasmaBcell.InsomeembodimentstheengineeredcellisamemoryB 

cell.Insomeembodimentstheengineeredcellisamacrophage.  

[00153] Insomeembodimentsthedisclosureprovidesapharmaceuticalcomposition 

comprisinganyoneoftheengineeredhumancellsdisclosedherein.Insomeembodiments 

thepharmaceuticalcompositioncomprisesapopulationofanyoneoftheengineeredcells 

disclosedherein.Insomeembodimentsthepharmaceuticalcompositioncomprisesa 

cytometry.Insomeembodimentsthepharmaceuticalcompositioncomprisesapopulationof 

engineeredcellsthatisatleast700oHLA-Anegativeasmeasuredbyflowcytometry.In 

someembodimentsthepharmaceuticalcompositioncomprisesapopulationofengineered 

cellsthatisatleast oHLA-Anegativeasmeasuredbyflowcytometty.Insome 

embodimentsthepharmaceuticalcompositioncomprisesapopulationofengineeredcells 

thatisatleast900oHLA-Anegativeasmeasuredbyflowcytometiy.Insomeembodiments 

thepharmaceuticalcompositioncomprisesapopulationofengineeredcellsthatisatleast 

91~onegativeasmeasuredbyflowcytometry.Insomeembodimentsthepharmaceutical 

compositioncomprisesapopulationofengineeredcellsthatisatleast920oHLA-Anegative 

asmeasuredbyflowcytometry.Insomeembodimentsthepharmaceuticalcomposition 

comprisesapopulationofengineeredcellsthatisatleast930oHLA-Anegativeasmeasured 

byflowcytometry.Insomeembodimentsthepharmaceuticalcompositioncomprisesa 
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populationofengineeredcellsthatisatleast940oHLA-Anegativeasmeasuredbyflow 

cytometry.  

[00154] Insomeembodimentsthepharmaceuticalcompositioncomprisesapopulationof 

engineeredcellsthatisatleast950oendogenousTCRproteinnegativeasmeasuredbyflow 

cytometry.Insomeembodimentsthepharmaceuticalcompositioncomprisesapopulationof 

engineeredcellsthatisatleast970oendogenousTCRproteinnegativeasmeasuredbyflow 

cytometry.Insomeembodimentsthepharmaceuticalcompositioncomprisesapopulationof 

engineeredcellsthatisatleast980oendogenousTCRproteinnegativeasmeasuredbyflow 

cytometry.Insomeembodimentsthepharmaceuticalcompositioncomprisesapopulationof 

engineeredcellsthatisatleast990oendogenousTCRproteinnegativeasmeasuredbyflow 

cytometry.Insomeembodimentsthepharmaceuticalcompositioncomprisesapopulationof 

engineeredcellsthatisatleast99.50oendogenousTCRproteinnegativeasmeasuredbyflow 

cytometry.  

[00155] Insomeembodimentsmethodsareprovidedforadministeringtheengineered 

humancellsorpharmaceuticalcompositionsdisclosedhereintoasubjectinneedthereofIn 

someembodimentsmethodsareprovidedforadministeringtheengineeredhumancellsor 

pharmaceuticalcompositionsdisclosedhereintoasubjectasanACTtherapy.Insome 

embodimentsmethodsareprovidedforadministeringtheengineeredhuman cellsor 

pharmaceuticalcompositionsdisclosedhereintoasubjectasatreatmentforcancer.Insome 

embodimentsmethodsareprovidedforadministeringtheengineeredhumancellsor 

pharmaceuticalcompositionsdisclosedhereintoasubjectasatreatmentforanautoimmune 

humancellsorpharmaceuticalcompositionsdisclosedhereintoasubjectasatreatmentfor 

aninfectiousdisease.  

C.MethodsandCompositionsforReducingorEliminatingSurface 

ExpressionofHLA-A 

[00156] Thepresentdisclosureprovidesmethodsandcompositionsforreducingor 

eliminatingsurfaceexpressionofHLA-Aproteinrelativetoanunmodifiedcellby 

geneticallymodifyingtheHLA-Agene.Theresultantgeneticallymodifiedcellmayalsobe 

referredtohereinasanengineeredcell.Insomeembodimentsanalready-genetically 

modified(orengineered)cellmaybethestartingcellforfurthergeneticmodificationusing 

themethodsorcompositionsprovidedherein.Insomeembodimentsthecellisanallogeneic 

cell.InsomeembodimentsacellwithreducedHLA-Aexpressionisusefulforadoptivecell 
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transfertherapies.InsomeembodimentseditingoftheHLA-Ageneiscombinedwith 

additionalgeneticmodificationstoyieldacellthatisdesirableforallogeneictransplant 

purposes.  
4 [00157] Insomeembodimentsthemethodscompnsereducingsurfaceexpressionof 

HLA-Aproteininahumancellrelativetoanunmodifiedcellcomprisingcontactingacell 

withcompositioncomprisinga)anHLA-AguideRNAcomprising:41. aguidesequence 

selectedfromSEQIDNOs:1-211orii.atleast17,18,19,or20contiguousnucleotidesofa 

sequenceselectedfromSEQIDNOs:1-211oriii.aguidesequenceatleast 9 5 0 o 9O0oor 

850o4 
toasequenceselectedfromSEQIDNOs:1-211;oriv.aguidesequencethat 

bindsatargetsitecomprisingagenomicregionlistedinTables2-&orv.aguidesequence 
thatiscomplementaiytoatleast17,18,19,or20contiguousnucleotidesofa 4 

genomicregion 

listedinTables1-2and5,oraguidesequencethatiscomplementarytoatleast17,18,19 
4 

20,21, 22,23or24contiguousnucleotidesofagenomicregionlistedinTable4;orvi.a 
4 

4 guidesequencethatisatleast950o 900oor oidenticaltoasequenceselectedfrom(v), 

andoptionallyb)anRNA-guidedDNAbindingagentoranucleicacidencodinganRNA

guidedDNAbindingagent.Insomeembodimentsthemethodsfurthercomprisecontacting 

thecellwithanRNA-guidedDNAbindingagentoranucleicacidencodinganRNA-guided 

DNAbindingagent.InsomeembodimentstheRNA-guidedDNAbindingagentcomprisesa 

Cas9 protein.InsomeembodimentstheRNA-guidedDNAbindingagentisselectedfrom 

oneofS.pyogenesCas9,NeisseriameningitidisCas9,e.g.anNme2Cas9,S.thermophilus 

Cas9, S. aureus Cas9 Francisellanovicida Cpfl, Acidaminococcussp. Cpf1, 

InsomeembodimentstheRNA-guidedDNAbindingagentcomprisesapolypeptideselected 

fromoneofS.pyogenesCas9,NeisseriameningitidisCas9,e.g.anNme2Cas9,S.  
U 

thermophilusCas9,S.aureusCas9,FrancisellanovicidaCpf1, Acidaminococcussp.Cpfl, 

LachnospiraceacbacteriumCpfl, C-to-TbaseeditorA-to-tibaseeditorCas12aandCasX.  

InsomeembodimentstheRNA-guidedDNAbindingagentisS.pyogenesCas9.Insome 

embodimentstheCIJTAguideRNAisaS.pyogenesCas9guideRNA.Insome 
4 

embodimentstheRNA-guidedDNAbindingagentcomprisesadeaminasedomain.Insome 

embodimentstheRNA-guidedDNAbindingagentcomprisesanAPOBEC3Adeaminase 

(A3A)andanRNA-guidednickase.InsomeembodimentstheRNA-guidedDNAbinding 

agentisN.meningitidisCas9,e.g.,Nme2Cas9.InsomeembodimentstheRNA-guidedDNA 

bindingagentisS.thermophilusCas9.InsomeembodimentstheRNA-guidedDNAbinding 

agentisS.aureusCas9.InsomeembodimentstheRNA-guidedDNAbindingagentisCpfl 
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fromF.novicida.InsomeembodimentstheRNA-guidedDNAbindingagentisCpflfrom 

Acidaminococcussp.InsomeembodimentstheRNA-guidedDNAbindingagentisCpfl 

fromLachnospiraceaebacteriumND2006.InsomeembodimentstheRNA-guidedDNA 

bindingagentisaCtoTbaseeditor.InsomeembodimentstheRNA-guidedDNAbinding 

agentisaAto0baseeditor.Insomeembodimentsthebaseeditorcomprisesadeaminase 

andanRNA-guidednickase.InsomeembodimentstheRNA-guidedDNAbindingagent 

comprisesaAPOBEC3Adeaminase(A3A)andanRNA-guidednickase. Income 

embodimentstheRNA-guidednickaseisaSpyCas9nickase.Insomeembodimentsthe 

RNA-guidednickasecomprisesanNmeCas9nickase. InsomeembodimentstheRNA

guidedDNAbindingagentisCasl2a.InsomeembodimentstheRNA-guidedDNAbinding 

agentisCasX.InsomeembodimentstheexpressionofHLA-Aproteinonthesurfaceofthe 

cell(Ke., engineeredcell)istherebyreduced.  

[00158] Insomeembodimentsthemethodscomprisemakinganengineeredhumancell, 

whichhasreducedoreliminatedsurfaceexpressionofHLA-Aproteinrelativetoan 

unmodifiedcellwhereinthecellishomozygousforHLA-BandhomozygousforHLA-C 

comprisingcontactingacellwithcompositioncomprisinga)anHLA-AguideRNA 
. .  

comprising:i.aguidesequenceselectedfromSEQIDNOs:1-211~orii.atleast17,18,19 

or20contiguousnucleotidesofasequenceselectedfromSEQIDNOs:1-211. oriii.aguide 

sequenceatleast950o,900o or850oidenticaltoasequenceselectedfromSEQIDNOs:1

211~oriv.aguidesequencethatbindsatargetsitecomprisingagenomicregionlistedin 

Tables2-&orv.aguidesequencethatiscomplementaiytoatleast17,18,19,or20 

thatiscomplementarytoatleast17,18,19,20,21,22,23,or24contiguousnucleotidesofa 

genomicregionlistedinTabletorvi.aguidesequencethatisatleast 9 5 0 o 9 O0 oor8 5 0 o 

identicaltoasequenceselectedfrom(v);andoptionallyb)anRNA-guidedDNAbinding 

agentoranucleicacidencodinganRNA-guidedDNAbindingagent.Insomeembodiments 

themethodsfurthercomprisecontactingthecellwithanRNA-guidedDNAbindingagentor 

anucleicacidencodinganRNA-guidedDNAbindingagent.Insomeembodimentsthe 

RNA-guidedDNAbindingagentisCas9.InsomeembodimentstheRNA-guidedDNA 

bindingagentisS.pyogenesCas9.InsomeembodimentstheCIITAguideRNAisaS.  

pyogenesCas9guideRNA.InsomeembodimentstheRNA-guidedDNAbindingagent 

comprisesadeaminasedomain.InsomeembodimentstheRNA-guidedDNAbindingagent 

comprisesanAPOBEC3Adeaminase(A3A)andanRNA-guided nickase.Insome 
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embodimentstheexpressionofHLA-Aproteinonthesurfaceofthecell(Ke., engineered 

cell)istherebyreduced.  

[00159] InsomeembodimentsthemethodsofreducingoreliminatingexpressionHLA-A 

proteinonthesurfaceofacellcomprisecontactingacellwithanyoneormoreoftheHLA-A 

guideRNAsdisclosedherein.InsomeembodimentstheCIJTAguideRNAcomprisesa 

guidesequenceselectedfromSEQIDNO:1-211.  

[00160] Insomeembodimentscompositionsareprovidedcomprisinga)anHLA-Aguide 

RNAcomprising:i.aguidesequenceselectedfromSEQIDNOs:1-211worii.atleast17,18 

19,or20contiguousnucleotidesofasequenceselectedfromSEQIDNOs:1-211;oriii.a 
4 

guidesequenceatleast 9 5 0 o 9 O0 oor85%identicaltoasequenceselectedfromSEQID 

NOs:1-211 oriv.aguidesequencethatbindsatargetsitecomprisingagenomicregion 

listedinTables2-5orv.aguidesequencethatiscomplementarytoatleast17,18,19,or20 

contiguousnucleotidesofagenomicregionlistedinTables1-2and5,oraguidesequence 

thatiscomplementarytoatleast17,18,19,20,21,22,23,or24contiguousnucleotidesofa 

genomicregionlistedinTable4orvi.aguidesequencethatisatleast 9 5 0 o9 O0 oor8 5 0 o 

identicaltoasequenceselectedfrom(v);andoptionallyb)anRNA-guidedDNAbinding 

agentoranucleicacidencodinganRNA-guidedDNAbindingagent.Insomeembodiments 

thecompositionfurthercomprisesanRNA-guidedDNAbindingagentoranucleicacid 

encodinganRNA-guidedDNAbindingagent.Insomeembodimentsthecomposition 

comprisesanRNA-guidedDNAbindingagentthatisCas9.InsomeembodimentstheRNA

guidedDNAbindingagentisS.pyogenesCas9.InsomeembodimentstheCIITAguide 

4 

bindingagentcomprisesadeaminasedomain.InsomeembodimentstheRNA-guidedDNA 

bindingagentcomprisesanAPOBEC3Adeaminase(A3A)andanRNA-guidednickase.  

[00161] Insomeembodimentsthecompositionfurthercomprisesauracilglycosylase 

inhibitor(UGI).InsomeembodimentsthecompositioncomprisesanRNA-guidedDNA 

bindingagentthattheRNA-guidedDNAbindingagentgeneratesacytosine(C)tothymine 

(T)conversionwiththeHLA-Agenomictargetsequence.Insomeembodimentsthe 

compositioncomprisesanRNA-guidedDNAbindingagentthatgeneratesanadenosine(A) 

toguanine(0)conversionwiththeHLA-Agenomictargetsequence.  

[00162] Insomeembodimentsanengineeredhumancellproducedbythemethods 

describedhereinisprovided.Insomeembodimentstheengineeredhumancellproducedby 

themethodsandcompositionsdescribedhereinisanallogeneiccell.Insomeembodiments 

themethodsproduceacompositioncomprisinganengineeredhumancellhavingreducedor 
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eliminatedHLA-Aexpression.Insomeembodimentstheengineeredhumancellproduced 

bythemethodsdisclosedhereinelicitsareducedresponsefromCDS+Tcellsascomparedto 
U 

anunmodifiedcellasmeasuredinaninvitrocellcultureassaycontainingCDS+Tcells.  

[00163] Insomeembodimentsthecompositionsdisclosedhereinfurthercomprisea 

pharmaceuticallyacceptablecarrier. Insomeembodiments acellproducedbythe 

compositionsdisclosedhereincomprisingapharmaceuticallyacceptablecarPerisprovided.  

Insomeembodimentscompositionscomprisingthecellsdisclosedhereinareprovided.  

1. HLA-AguideRNAs 

[00164] ThemethodsandcompositionsprovidedhereindiscloseguideRNAsusefulfor 

reducingoreliminatingtheexpressionofHLA-Aproteinonthesurfaceofahumancell.In 

someembodimentssuchguideRNAsdirectanRNA-guidedDNAbindingagenttoanHLA

AgenomictargetsequenceandmaybereferredtohereinasC~HLA~AguideRNAs."Insome 

embodimentstheHLA-AguideRNAdirectsanRNA-guidedDNAbindingagenttoa 

humanHLA-Agenomictargetsequence.InsomeembodimentstheHLA-AguideRNA 

comprisesaguidesequenceselectedfromSEQIDNO:1-211.  

[00165] InsomeembodimentsacompositionisprovidedcomprisinganHLA-Aguide 

RNAdescribedhereinandanRNA-guidedDNAbindingagentoranucleicacidencodingan 

RNA-guidedDNAbindingagent.  

[00166] InsomeembodimentsacompositionisprovidedcomprisinganHLA-Asingle

guideRNA(sgRNA)comprisingaguidesequenceselectedfromSEQIDNO:1-211. In 

andanRNA-guidedDNAbindingagentoranucleicacidencodinganRNA-guidedDNA 

bindingagent.  

[00167] InsomeembodimentsacompositionisprovidedcomprisinganHLA-Adual

guideRNA(dgRNA)comprisingaguidesequenceselectedfromSEQIDNO:1-211. In 

someembodimentsacompositionisprovidedcomprisingaHLA-adgRNAdescribedherein 

andanRNA-guidedDNAbindingagentoranucleicacidencodinganRNA-guidedDNA 

bindingagent.  

[00168] InsomeembodimentstheHLA-AgRNAcomprisesaguidesequenceselected 

fromanyoneofSEQIDNOs:1-211. ExemplaryHLA-Aguidesequencesareshownbelow 

inTable2(SEQIDNOs:1-95withcorrespondingguideRNAsequencesSEQIDNOs:249

343and344-438),Table3(SEQIDNOs:96-128withcorrespondingguideRNAsequences 

SEQIDNOs:439-471and472-504),Table4(SEQIDNOs:129-182),andTableS(SEQID 
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NOs:183-211withcorrespondingguideRNAsequencesSEQIDNOs:505-532and533

560).  

[00169] Table2.ExemplaryHLA-AguideRNAs 

Guide SEQID Guide Exemplary Exemplary Genomic 
ID NOtothe Sequence GuideRNA GuideRNA Coordinates 

Guide Full Modified (hg38) 
Sequence Sequence Sequence 

(SEQID (fourterminalU 
NOS:249- residuesare 
343) optionalandmay 

include0,1,2,3, 
4,ormoreUs) 
(SEQIDNOS: 

___________ _______________ 344-438) ________________ 

0018983 1 UGGAGGOC UGGAGGOC mU*mG*mG*A chr6:29945290 
CUGAUGUG CUGAUGUG GOOCCUGAUG -29945310 
UGUU UGUUGUUU 

UGUGUUGUUU (mismatchto 
UAGAGCUA UAGAmGmCmU hg382) 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________ ________________________________ U*mU*mU*mU _________________ 

UGUGUUGG UGUGUUGG AUGUGUGUUG -29945316 
GUGU GUGUGUUU 

GGUGUGUUUU (mismatchto 
UAGAGCUA AGAmGmCmU hg382) 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCGGUGC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0018985 3 CCUGAUGU CCUGAUGU mC*mC*mU*GA chr6:29945297 
_____________GUGUUGGG GUGUUGGG UGUGUGUUGG -29945317 
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0018984 2 OCCUGAUG OCCUGAUG mG*mC*mC*UG chr6:29945296
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Guide SEQID Guide Exemplary Exemplary Genomic 
ID NOtothe Sequence GuideRNA GuideRNA Coordinates 

Guide Full Modified (hg38J 
Sequence Sequence Sequence 

(SEQID (fourterminalU 
NOS:249- residuesare 
343) optionalandmay 

include0,1,2,3, 
4,ormoreUs) 
(SEQIDNOS: 

___________ _______________344-438) ________________ 
UGUU UGUUGUUU GUGUUGUUUU (mismatchto 

UAGAGCUA AGAmGmCmU hg381) 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmGm 
GGCACCGA AmAmAmAmA 
GUCGGUGC mGmUmGmGm 
UUUU CmAmCmCmGm 

AmGmUmCmG 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0018986 4 CCCAACAC CCCAACAC mC*mC*mC*AA chr6:29945300 
CCAACACA CCAACACA CACCCAACAC -29945320 
CAUC CAUCGUUU 

ACAUCGUUUU (mismatchto 
UAGAGCUA AGAmGmCmU hg3S1) 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 

AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________ ________________________________ U*mU*mU*mU _________________ 
0018965 5 UCAGGAAA UCAGGAAA mU*mC*mA*0 chr6:29890117 

CAUGAAGA CAUGAAGA GAAACAUGAA -29890137 
AAGC AAGCGUUU GAAAGCGUUU 

UAGAGCUA UAGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 

______________________AUCAACUU CGUUAUCAmA __________ 
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Guide SEQID Guide Exemplary Exemplary Genomic 
ID NOtothe Sequence GuideRNA GuideRNA Coordinates 

Guide Full Modified (hg38J 
Sequence Sequence Sequence 

(SEQID (fourterminalU 
NOS:249- residuesare 
343) optionalandmay 

include0,1,2,3, 
4,ormoreUs) 
(SEQIDNOS: 

___________ _______________344-438) ________________ 
GAAAAAGU mCmUmUmOm 
GocACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmG 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0019018 6 AGGCGCCU AGGCGCCU mA*mG*mG*C chr6:29927058 
GGGCCUCU GGGCCUCU GCCUGGGCCU -29927078 
CCCG CCCGGUUU CUCCCGGUUU 

UAGAGCUA UAGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 

AUCAACUU CGUUAUCAmA 

GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 

UUUU CmAmCmCmGm 
AmGmUmCmO 

_______________________ ________________________________ U*mU*mU*mU _________________ 
0018937 7 COGOCUGO CGOOCUGO mC*mG*mG*OC chr6:29934330 

CCUCCCAC CCUCCCAC UGGCCUCCCA -29934350 
AAGG AAGGGUUU CAAGGGUUUU 

UAGAGCUA AGAmGmCmU 

GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 

AGUCCGUU AAGGCUAGUC 

AUCAACUU CGUUAUCAmA 

GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 

UUUU CmAmCmCmGm 
AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________U*mU*mU*mU _________________ 
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Guide SEQID Guide Exemplary Exemplary Genomic 
ID NOtothe Sequence GuideRNA GuideRNA Coordinates 

Guide Full Modified (hg38J 
Sequence Sequence Sequence 

(SEQID (fourterminalU 
NOS:249- residuesare 
343) optionalandmay 

include0,1,2,3, 
4,ormoreUs) 
(SEQIDNOS: 

___________ _______________344-438) ________________ 
0018990 8 ACGGCCAU ACGGCCAU mA*mC*mG*GC chr6:29942541 

CCUCGGCG CCUCGGCG CAUCCUCOOC -29942561 
UCUG UCUGGUUU GUCUGGUUUU 

UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0018991 9 GACOOCCA GACCOCCA mG*mA*mC*0 chr6:29942542 
UCCUCGOC UCCUCOOC OCCAUCCUCO -29942562 
GUCU GUCUGUUU GCGUCUGUUU 

UAGAGCUA UAGAmGmCmU 
GAAAUAGC mAmOmAmAm 

AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________ ________________________________ U*mU*mU*mU _________________ 
0018992 10 GACGCCGA GACGCCGA mG*mA*mC*GC chr6:29942543 

GGAUGGCC GGAUGGCC COAGGAUGOC -29942563 
GUCA GUCAGUUU CGUCAGUUUU 

UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 

_______________________ AUAAGGCU AAGUUAAAAU __________ 
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Guide SEQID Guide Exemplary Exemplary Genomic 
ID NOtothe Sequence GuideRNA GuideRNA Coordinates 

Guide Full Modified (hg38J 
Sequence Sequence Sequence 

(SEQID (fourterminalU 
NOS:249- residuesare 
343) optionalandmay 

include0,1,2,3, 
4,ormoreUs) 
(SEQIDNOS: 

___________ _______________344-438) ________________ 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
aGeACCGA AmAmAmAmA 
GUCGGUGC mGmUmGmGm 
UUUU CmAmCmCmGm 

AmGmUmCmG 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0018993 11 UGACGGCC UGAC00CC mU*mG*mA*C chr6:29942543 
AUCCUCOG AUCCUCOG GOCCAUCCUC -29942563 
COUC CGUCGUUU GGCGUCGUUU 

UAGAGCUA UAGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 

AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0018994 12 GGCGCCAU GGCGCCAU mG*mG*mC*GC chr6:29942550 
GACOOCCA GACOOCCA CAUGACGGCC -29942570 
UCCU UCCUGUUU AUCCUGUUUU 

UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

________________________________ AmGmUmCmO __________ 
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Guide SEQID Guide Exemplary Exemplary Genomic 
ID NOtothe Sequence GuideRNA GuideRNA Coordinates 

Guide Full Modified (hg38J 
Sequence Sequence Sequence 

(SEQID (fourterminalU 
NOS:249- residuesare 
343) optionalandmay 

include0,1,2,3, 
4,ormoreUs) 
(SEQIDNOS: 

___________ _______________344-438) ________________ 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0018995 13 ACAGCGAC ACAGCGAC mA*mC*mA*OC chr6:29942864 
OCCOCOAG OCCOCOAG GACGCCGCGA -29942884 
CCAG CCAGGUUU GCCAGGUUUU 

UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCGGUGC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0018996 14 COACOCCO COACOCCO mC*mG*mA*CG chr6:29942868 
CGAGCCAG CGAGCCAG CCGCGAGCCA -29942888 
AGGA AGGAGUUU GAGGAGUUUU 

GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0018997 15 CGAGCCAG CGAGCCAG mC*mG*mA*GC chr6:29942876 
AGGAUGGA AGGAUGGA CAGAGGAUGO -29942896 
OCCO GCCGGUUU AGCCGGUUUU 

UAGAGCUA AGAmGmCmU 
___________________________GAAAUAGC mAmOmAmAm ____________ 
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Guide SEQID Guide Exemplary Exemplary Genomic 
ID NOtothe Sequence GuideRNA GuideRNA Coordinates 

Guide Full Modified (hg38J 
Sequence Sequence Sequence 

(SEQID (fourterminalU 
NOS:249- residuesare 
343) optionalandmay 

include0,1,2,3, 
4,ormoreUs) 
(SEQIDNOS: 

___________ _______________344-438) ________________ 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 

AGUCCGUU AAGGCUAGUC 

AUCAACUU CGUUAUCAmA 

GAAAAAGU mCmUmUmGm 

aGeACCGA AmAmAmAmA 
GUCGGUGC mGmUmGmGm 
UUUU CmAmCmCmGm 

AmGmUmCmG 
mGmUmGmCm 

_______________________________________________________U*mU*mU*mU _________________ 

0018998 16 COOCUCCA CUOCUCCA mC*mG*mG*CU chr6:29942876 
UCCUCUGO UCCUCUOG CCAUCCUCUG -29942896 
CUCO CUCGGUUU GCUCGGUUUU 

UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 

AGUCCGUU AAGGCUAGUC 

AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 

GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________U*mU*mU*mU _________________ 

0018999 17 GAGCCAGA GAGCCAGA mG*mA*mG*CC chr6:29942877 
OGAUGGAG OGAUGGAG AGAGGAUGGA -29942897 

CCGC CCGCGUUU GCCGCGUUUU 

UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 

AGUCCGUU AAGGCUAGUC 

AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 

______________________GUCOGUOC mOmUmOmOm _________ 
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GGCACCGA AmAmAmAmA
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Guide SEQID Guide Exemplary Exemplary Genomic 

ID NOtothe Sequence GuideRNA GuideRNA Coordinates 

Guide Full Modified (hg38J 

Sequence Sequence Sequence 

(SEQID (fourterminalU 
NOS:249- residuesare 
343) optionalandmay 

include0,1,2,3, 
4,ormoreUs) 
(SEQIDNOS: 

___________ _______________344-438) ________________ 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0019000 18 GcGcccGc ococecoc mG*mC*mG*CC chr6:29942883 
GGCUCCAU GGCUCCAU COCOOCUCCA -29942903 
CCUC CCUCGUUU UCCUCGUUUU 

UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCGGUGC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 
0019001 19 GCCCGUCC GCCCGUCC mG*mC*mC*CG chr6:29943062 

UGAG UGAGGUUU AUGAGGUUUU 
UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0019002 20 UCAUCCCC UCAUCCCC mU*mC*mA*UC chr6:29943063 
CACOGACO CACOGACO CCCCACGGAC -29943083 

_______00CC GGCCGUUU GGGCCGUUUU _________ 
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GUGGOGGA GUGGOGGA UCCOUGOGGO -29943082
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Guide SEQID Guide Exemplary Exemplary Genomic 
ID NOtothe Sequence GuideRNA GuideRNA Coordinates 

Guide Full Modified (hg38J 
Sequence Sequence Sequence 

(SEQID (fourterminalU 
NOS:249- residuesare 
343) optionalandmay 

include0,1,2,3, 
4,ormoreUs) 
(SEQIDNOS: 

___________ _______________344-438) ________________ 
UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmGm 
aGeACCGA AmAmAmAmA 
GUCGGUGC mGmUmGmGm 
UUUU CmAmCmCmGm 

AmGmUmCmG 
mGmUmGmCm 

_______________________________________________________U*mU*mU*mU _________________ 

0019003 21 AUCUCOGA AUCUCOGA mA*mU*mC*UC chr6:29943092 
CCCGGAGA CCCGGAGA GGACCCGGAG -29943112 
CUGU CUGUGUUU ACUGUGUUUU 

UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 

GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0019004 22 GGGGUCCC GGGGUCCC mG*mG*mG*G chr6:29943115 
GCGGCUUC GCGGCUUC UCCCGCGGCU -29943135 
0000 GGGGGUUU UCGGGGGUUU 

UAGAGCUA UAGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 

AGUCCGUU AAGGCUAGUC 

AUCAACUU CGUUAUCAmA 
_______________________ GAAAAAGU mCmUmUmOm __________ 
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AUCAACUU CGUUAUCAmA
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Guide SEQID Guide Exemplary Exemplary Genomic 
ID NOtothe Sequence GuideRNA GuideRNA Coordinates 

Guide Full Modified (hg38J 
Sequence Sequence Sequence 

(SEQID (fourterminalU 
NOS:249- residuesare 
343) optionalandmay 

include0,1,2,3, 
4,ormoreUs) 
(SEQIDNOS: 

___________ _______________344-438) ________________ 
GocACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmG 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0019005 23 CUCGGGGU CUCGGGGU mC*mU*mC*GG chr6:29943118 
CCCGCGGC CCCGCGGC GGUCCCGCGG -29943138 
UUCG UUCGGUUU CUUCGGUUUU 

UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

0019006 24 UCUCOGGO UCUCOGGO mU*mC*mU*CG chr6:29943119 
UCCCGCGG UCCCGCGG GGGUCCCGCG -29943139 
CUUC CUUCGUUU GCUUCGUUUU 

UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0019007 25 GUCUCOOG GUCUCOGO mG*mU*mC*UC chr6:29943120 
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_______________________ ________________________________ U*mU*mU*mU _________________
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Guide SEQID Guide Exemplary Exemplary Genomic 
ID NOtothe Sequence GuideRNA GuideRNA Coordinates 

Guide Full Modified (hg38J 
Sequence Sequence Sequence 

(SEQID (fourterminalU 
NOS:249- residuesare 
343) optionalandmay 

include0,1,2,3, 
4,ormoreUs) 
(SEQIDNOS: 

___________ _______________344-438) ________________ 
GUCCCGCG GUCCCGCG GGGGUCCCGC -29943140 
GCUU GCUUGUUU GGCUUGUUUU 

UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmGm 
GGCACCGA AmAmAmAmA 
GUCGGUGC mGmUmGmGm 
UUUU CmAmCmCmGm 

AmGmUmCmG 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0019008 26 GCAAGGGU GCAAGGGU mG*mC*mA*A chr6:29943126 
CUCGGGGU CUCGGGGU GOGUCUCOOG -29943146 

CCCG CCCGGUUU GUCCCGGUUU 

UAGAGCUA UAGAmGmCmU 

GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 

AGUCCGUU AAGGCUAGUC 

AUCAACUU CGUUAUCAmA 

GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 

UUUU CmAmCmCmGm 
AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________U*mU*mU*mU _________________ 
0019009 27 GGACCCCG GGACCCCG mG*mG*mA*CC chr6:29943128 

AGACCCUU AGACCCUU CCGAGACCCU -29943148 
GCCC GCCCGUUU UGCCCGUUUU 

UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 

______________________AGUCCGUU AAGGCUAGUC _________ 
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AUAAGGCU AAGUUAAAAU
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Guide SEQID Guide Exemplary Exemplary Genomic 
ID NOtothe Sequence GuideRNA GuideRNA Coordinates 

Guide Full Modified (hg38J 
Sequence Sequence Sequence 

(SEQID (fourterminalU 
NOS:249- residuesare 
343) optionalandmay 

include0,1,2,3, 
4,ormoreUs) 
(SEQIDNOS: 

___________ _______________344-438) ________________ 
AUCAACUU CGUUAUCAmA 

GAAAAAGU mCmUmUmOm 

GocACCGA AmAmAmAmA 
GUCGGUGC mGmUmGmGm 
UUUU CmAmCmCmGm 

AmGmUmCmG 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0019010 28 GACCCCGA GACCCCGA mG*mA*mC*CC chr6:29943129 

GACCCUUG GACCCUUG CGAGACCCUU -29943149 

CCCC CCCCGUUU GCCCCGUUUU 
UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

mGmUmGmCm 
_______________________________________________________U*mU*mU*mU _________________ 

0019011 29 CGAGACCC CGAGACCC mC*mG*mA*G chr6:29943134 
UUGCCCCG UUGCCCCG ACCCUUGCCC -29943154 
GOAG GGAGGUUU CGGGAGGUUU 

UAGAGCUA UAGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
______________________________________mGmUmGmCm ____________ 
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AmGmUmCmO
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Guide SEQID Guide Exemplary Exemplary Genomic 
ID NOtothe Sequence GuideRNA GuideRNA Coordinates 

Guide Full Modified (hg38J 
Sequence Sequence Sequence 

(SEQID (fourterminalU 
NOS:249- residuesare 
343) optionalandmay 

include0,1,2,3, 
4,ormoreUs) 
(SEQIDNOS: 

___________ _______________344-438) ________________ 
U*mU*mU*mU 

0019012 30 CUCCCGGG CUCCCGGG mC*mU*mC*CC chr6:29943134 
GCAAGGGU GCAAGGGU GGGGCAAGGG -29943154 
CUCG CUCGGUUU UCUCGGUUUU 

UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmGmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 

AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________U*mU*mU*mU _________________ 

0019013 31 UCUCCCGG UCUCCCGG mU*mC*mU*CC chr6:29943135 
GGCAAGGG GGCAAGGG CGGGGCAAGG -29943155 
UCUC UCUCGUUU GUCUCGUUUU 

UAGAGCUA AGAmGmCmU 

AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 

AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mGmUmGmGm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0019014 32 CUCUCCCG CUCUCCCG mC*mU*mC*UC chr6:29943136 
GGGCAAGG GGGCAAGG CCGGGGCAAG -29943156 
GUCU GUCUGUUU GGUCUGUUUU 

UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 

_______________________AAGUUAAA AmUmAmGmC __________ 

59 

GAAAUAGC mAmOmAmAm
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Guide SEQID Guide Exemplary Exemplary Genomic 
ID NOtothe Sequence GuideRNA GuideRNA Coordinates 

Guide Full Modified (hg38J 
Sequence Sequence Sequence 

(SEQID (fourterminalU 
NOS:249- residuesare 
343) optionalandmay 

include0,1,2,3, 
4,ormoreUs) 
(SEQIDNOS: 

___________ _______________344-438) ________________ 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmGm 

aGeACCGA AmAmAmAmA 
GUCGGUGC mGmUmGmGm 
UUUU CmAmCmCmGm 

AmGmUmCmG 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0019015 33 CCUUGCCC CCUUGCCC mC*mC*mU*UG chr6:29943140 
COGGAGAG COGGAGAG CCCCGGGAGA -29943160 
GCCC GCCCGUUU GGCCCGUUUU 

UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 

GGCACCGA AmAmAmAmA 

UUUU CmAmCmCmGm 
AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________U*mU*mU*mU _________________ 

0019016 34 CUGGGCCU CUGGGCCU mC*mU*mG*G chr6:29943142 
CUCCCGGG CUCCCGGG GCCUCUCCCG -29943162 
GCAA GCAAGUUU GGGCAAGUUU 

UAGAGCUA UAGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 

_______________________ UUUU CmAmCmCmGm __________ 
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GUCOGUOC mOmUmOmOm
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Guide SEQID Guide Exemplary Exemplary Genomic 

ID NOtothe Sequence GuideRNA GuideRNA Coordinates 

Guide Full Modified (hg38J 

Sequence Sequence Sequence 

(SEQID (fourterminalU 
NOS:249- residuesare 
343) optionalandmay 

include0,1,2,3, 
4,ormoreUs) 
(SEQIDNOS: 

___________ _______________344-438) ________________ 
AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0019017 35 CCUGGGCC CCUGGGCC mC*mC*mU*GG chr6:29943143 
UCUCCCGG UCUCCCGG GCCUCUCCCG -29943163 
GOCA GGCAGUUU GGGCAGUUUU 

UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCGGUGC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________U*mU*mU*mU _________________ 

0019019 36 UUUAGGCC UUUAGGCC mU*mU*mU*A chr6:29943188 
AAAAAUCC AAAAAUCC GGCCAAAAAU -29943208 

UAGAGCUA UAGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 

AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0021208 37 COCUOCAG COCUOCAG mC*mG*mC*UG chr6:29943528 
COCACOGO COCACOOG CAGCGCACGG -29943548 
UACC UACCGUUU GUACCGUUUU 

_______________________UAGAGCUA AGAmGmCmU __________ 
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CCCC CCCCGUUU CCCCCCGUUU
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ID NOtothe Sequence GuideRNA GuideRNA Coordinates 

Guide Full Modified (hg38J 
Sequence Sequence Sequence 

(SEQID (fourterminalU 
NOS:249- residuesare 
343) optionalandmay 

include0,1,2,3, 
4,ormoreUs) 
(SEQIDNOS: 

___________ _______________344-438) ________________ 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 

AUCAACUU CGUUAUCAmA 

GAAAAAGU mCmUmUmGm 
aGeACCGA AmAmAmAmA 
GUCGGUGC mGmUmGmGm 
UUUU CmAmCmCmGm 

AmGmUmCmG 
mGmUmGmCm 

_______________________________________________________U*mU*mU*mU _________________ 

0021209 38 GCUGCAGC GCUGCAGC mG*mC*mU*OC chr6:29943529 
GCACGGGU GCACGGGU AGCGCACGGG -29943549 
ACCA ACCAGUUU UACCAGUUUU 

UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 

AUCAACUU CGUUAUCAmA 

GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________U*mU*mU*mU _________________ 

0021210 39 CUGCAGCG CUGCAGCG mC*mU*mG*CA chr6:29943530 
CACGGGUA CACGGGUA GCGCACGGGU -29943550 

CCAG CCAGGUUU ACCAGGUUUU 
UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 

______________________GGCACCGA AmAmAmAmA _________ 
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ID NOtothe Sequence GuideRNA GuideRNA Coordinates 

Guide Full Modified (hg38J 
Sequence Sequence Sequence 

(SEQID (fourterminalU 
NOS:249- residuesare 
343) optionalandmay 

include0,1,2,3, 
4,ormoreUs) 
(SEQIDNOS: 

___________ _______________344-438) ________________ 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________ ________________ U*mU*mU*mU 
0018932 40 COCACOGO COCACOOG mC*mG*mC*AC chr6:29943536 

UACCAGGG UACCAGGG GOGUACCAGO -29943556 
OCCA GCCAGUUU GGCCAGUUUU 

UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCGGUGC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________ ________________________________ U*mU*mU*mU _________________ 

ACCAGGOG ACCAGGOG OGUACCAGGO -29943557 
CCAC CCACGUUU GCCACGUUUU 

UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0018934 42 CACGGGUA CACGGGUA mC*mA*mC*GG chr6:29943538 
_____________CCAGGGGC CCAGGGGC GUACCAGGOG -29943558 
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0018933 41 GCACGGGU GCACGGGU mG*mC*mA*CG chr6:29943537
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Guide Full Modified (hg38J 
Sequence Sequence Sequence 

(SEQID (fourterminalU 
NOS:249- residuesare 
343) optionalandmay 

include0,1,2,3, 
4,ormoreUs) 
(SEQIDNOS: 

___________ _______________344-438) ________________ 
CACO CACGGUUU CCACGGUUUU 

UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmGm 
GGCACCGA AmAmAmAmA 
GUCGGUGC mGmUmGmGm 
UUUU CmAmCmCmGm 

AmGmUmCmG 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0018935 43 GOGAGOCO GOGAGOCO mG*mG*mG*A chr6:29943549 
CCCCGUGG CCCCGUGG GGCGCCCCGU -29943569 
CCCC CCCCGUUU GGCCCCGUUU 

UAGAGCUA UAGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 

AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________ ________________________________ U*mU*mU*mU _________________ 
0018936 44 GCGAUCAG GCGAUCAG mG*mC*mG*A chr6:29943556 

GOAGOCOC GOAGOCOC UCAGGOAGOC -29943576 
CCCG CCCGGUUU GCCCCGGUUU 

UAGAGCUA UAGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 

______________________AUCAACUU CGUUAUCAmA __________ 
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AGUCCGUU AAGGCUAGUC
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Guide Full Modified (hg38J 
Sequence Sequence Sequence 

(SEQID (fourterminalU 
NOS:249- residuesare 
343) optionalandmay 

include0,1,2,3, 
4,ormoreUs) 
(SEQIDNOS: 

___________ _______________344-438) ________________ 
GAAAAAGU mCmUmUmOm 
GocACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmG 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0021211 45 UCCUUGUG UCCUUGUG mU*mC*mC*UU chr6:29943589 
GOAGOCCA GOAGOCCA GUGGGAGGCC -29943609 
GCCC GCCCGUUU AGCCCGUUUU 

UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 

_______________________ ________________________________ U*mU*mU*mU _________________ 
0018938 46 CUCCUUGU CUCCUUGU mC*mU*mC*CU chr6:29943590 

GGGAGGCC GGGAGGCC UGUGGOAGOC -29943610 
AGCC AGCCGUUU CAGCCGUUUU 

UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________ ________________________________ U*mU*mU*mU _________________ 
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Sequence Sequence Sequence 

(SEQID (fourterminalU 
NOS:249- residuesare 
343) optionalandmay 

include0,1,2,3, 
4,ormoreUs) 
(SEQIDNOS: 

___________ _______________344-438) ________________ 
0018939 47 GGCUGGCC GGCUGGCC mG*mG*mC*U chr6:29943590 

UCCCACAA UCCCACAA GGCCUCCCAC -29943610 
GOAG GGAGGUUU AAGGAGGUUU 

UAGAGCUA UAGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0018940 48 UUGUCUCC UUGUCUCC mU*mU*mG*U chr6:29943599 
CCUCCUUG CCUCCUUG CUCCCCUCCU -29943619 
UGOG UGGGGUUU UGUGGGGUUU 

UAGAGCUA UAGAmGmCmU 
GAAAUAGC mAmOmAmAm 

AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________ ________________________________ U*mU*mU*mU _________________ 
0018941 49 CCACAAGG CCACAAGG mC*mC*mA*CA chr6:29943600 

AGGOGAGA AGGOGAGA AGGAGGOGAG -29943620 
CAAU CAAUGUUU ACAAUGUUUU 

UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 

_______________________ AUAAGGCU AAGUUAAAAU __________ 
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Sequence Sequence Sequence 

(SEQID (fourterminalU 
NOS:249- residuesare 
343) optionalandmay 

include0,1,2,3, 
4,ormoreUs) 
(SEQIDNOS: 

___________ _______________344-438) ________________ 
AGUCCGUU AAGGCUAGUC 

AUCAACUU CGUUAUCAmA 

GAAAAAGU mCmUmUmOm 

aGeACCGA AmAmAmAmA 
GUCGGUGC mGmUmGmGm 
UUUU CmAmCmCmGm 

AmGmUmCmG 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0018942 50 CACAAGGA CACAAGGA mC*mA*mC*AA chr6:29943601 

GOGGAGAC GOGGAGAC GOAGOGGAGA -29943621 
AAUU AAUUGUUU CAAUUGUUUU 

UAGAGCUA AGAmGmCmU 

GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 

AUAAGGCU AAGUUAAAAU 

AGUCCGUU AAGGCUAGUC 

AUCAACUU CGUUAUCAmA 

GAAAAAGU mCmUmUmOm 

GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 

AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________U*mU*mU*mU _________________ 

0018943 51 CAAUUGUC CAAUUGUC mC*mA*mA*U chr6:29943602 
UCCCCUCC UCCCCUCC UGUCUCCCCU -29943622 
UUGU UUGUGUUU CCUUGUGUUU 

UAGAGCUA UAGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 

AGUCCGUU AAGGCUAGUC 

AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

________________________________AmGmUmCmO __________ 
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(SEQID (fourterminalU 
NOS:249- residuesare 
343) optionalandmay 

include0,1,2,3, 
4,ormoreUs) 
(SEQIDNOS: 

___________ _______________344-438) ________________ 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0018944 52 CCAAUUGU CCAAUUGU mC*mC*mA*AU chr6:29943603 
CUCCCCUC CUCCCCUC UGUCUCCCCU -29943623 
CUUG CUUGGUUU CCUUGGUUUU 

UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCGGUGC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0018945 53 AUCCCUCG AUCCCUCG mA*mU*mC*CC chr6:29943774 
AAUACUGA AAUACUGA UCGAAUACUG -29943794 
UGAG UGAGGUUU AUGAGGUUUU 

GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0018946 54 AACCACUC AACCACUC mA*mA*mC*CA chr6:29943779 
AUCAGUAU AUCAGUAU CUCAUCAGUA -29943799 
UCGA UCGAGUUU UUCGAGUUUU 

UAGAGCUA AGAmGmCmU 
___________________________GAAAUAGC mAmOmAmAm ____________ 
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UAGAGCUA AGAmGmCmU
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Guide SEQID Guide Exemplary Exemplary Genomic 
ID NOtothe Sequence GuideRNA GuideRNA Coordinates 

Guide Full Modified (hg38J 
Sequence Sequence Sequence 

(SEQID (fourterminalU 
NOS:249- residuesare 
343) optionalandmay 

include0,1,2,3, 
4,ormoreUs) 
(SEQIDNOS: 

___________ _______________344-438) ________________ 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 

AGUCCGUU AAGGCUAGUC 

AUCAACUU CGUUAUCAmA 

GAAAAAGU mCmUmUmGm 

aGeACCGA AmAmAmAmA 
GUCGGUGC mGmUmGmGm 
UUUU CmAmCmCmGm 

AmGmUmCmG 
mGmUmGmCm 

_______________________________________________________U*mU*mU*mU _________________ 

0018947 55 GAACCACU GAACCACU mG*mA*mA*CC chr6:29943780 
CAUCAGUA CAUCAGUA ACUCAUCAGU -29943800 
UUCG UUCGGUUU AUUCGGUUUU 

UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 

AGUCCGUU AAGGCUAGUC 

AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 

GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________U*mU*mU*mU _________________ 

0018948 56 GAGGAAAA GAGGAAAA mG*mA*mG*0 chr6:29943822 
GUCACOGO GUCACOGO AAAAGUCACG -29943842 

CCCA CCCAGUUU GGCCCAGUUU 

UAGAGCUA UAGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 

AGUCCGUU AAGGCUAGUC 

AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 

______________________GUCOGUOC mOmUmOmOm _________ 
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GGCACCGA AmAmAmAmA
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ID NOtothe Sequence GuideRNA GuideRNA Coordinates 

Guide Full Modified (hg38J 

Sequence Sequence Sequence 

(SEQID (fourterminalU 
NOS:249- residuesare 
343) optionalandmay 

include0,1,2,3, 
4,ormoreUs) 
(SEQIDNOS: 

___________ _______________344-438) ________________ 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0018949 57 GGCCCGUG GGCCCGUG mG*mG*mC*CC chr6:29943824 
ACUUUUCC ACUUUUCC GUGACUUUUC -29943844 
UCUC UCUCGUUU CUCUCGUUUU 

UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCGGUGC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 
0018950 58 UGCUUCAC UGCUUCAC mU*mG*mC*U chr6:29943857 

UGUG UGUGGUUU UGUGUGGUUU 
UAGAGCUA UAGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0018951 59 GCUUCACA GCUUCACA mG*mC*mU*UC chr6:29943858 
CUCAAUGU CUCAAUGU ACACUCAAUG -29943878 

______________GUGU GUGUGUUU UGUGUGUUUU __________ 
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ACUCAAUG ACUCAAUG UCACACUCAA -29943877
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ID NOtothe Sequence GuideRNA GuideRNA Coordinates 

Guide Full Modified (hg38J 
Sequence Sequence Sequence 

(SEQID (fourterminalU 
NOS:249- residuesare 
343) optionalandmay 

include0,1,2,3, 
4,ormoreUs) 
(SEQIDNOS: 

___________ _______________344-438) ________________ 
UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmGm 
aGeACCGA AmAmAmAmA 
GUCGGUGC mGmUmGmGm 
UUUU CmAmCmCmGm 

AmGmUmCmG 
mGmUmGmCm 

_______________________________________________________U*mU*mU*mU _________________ 

0018952 60 CUUCACAC CUUCACAC mC*mU*mU*CA chr6:29943859 
UCAAUGUG UCAAUGUG CACUCAAUGU -29943879 
UGUG UGUGGUUU GUGUGGUUUU 

UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 

GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0018953 61 UUCACACU UUCACACU mU*mU*mC*AC chr6:29943860 
CAAUGUGU CAAUGUGU ACUCAAUGUG -29943880 
GUGO GUGGGUUU UGUGGGUUUU 

UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 

_______________________ GAAAAAGU mCmUmUmOm __________ 
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AUCAACUU CGUUAUCAmA
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ID NOtothe Sequence GuideRNA GuideRNA Coordinates 

Guide Full Modified (hg38J 
Sequence Sequence Sequence 

(SEQID (fourterminalU 
NOS:249- residuesare 
343) optionalandmay 

include0,1,2,3, 
4,ormoreUs) 
(SEQIDNOS: 

___________ _______________344-438) ________________ 
GocACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmG 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0018954 62 UUGAGAAU UUGAGAAU mU*mU*mG*A chr6:29944026 
GOACAGGA GOACAGGA GAAUGGACAG -29944046 
CACC CACCGUUU GACACCGUUU 

UAGAGCUA UAGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

0021205 63 AGGCAUUU AGGCAUUU mA*mG*mG*C chr6:29944077 
UGCAUCUG UGCAUCUG AUUUUGCAUC -29944097 
UCAU UCAUGUUU UGUCAUGUUU 

UAGAGCUA UAGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0021206 64 CAGGCAUU CAGGCAUU mC~~mG*~3f chr6:29944078 

72 

_______________________ ________________________________ U*mU*mU*mU _________________
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Guide SEQID Guide Exemplary Exemplary Genomic 
ID NOtothe Sequence GuideRNA GuideRNA Coordinates 

Guide Full Modified (hg38J 
Sequence Sequence Sequence 

(SEQID (fourterminalU 
NOS:249- residuesare 
343) optionalandmay 

include0,1,2,3, 
4,ormoreUs) 
(SEQIDNOS: 

___________ _______________344-438) ________________ 
UUGCAUCU UUGCAUCU AUUUUGCAUC -29944098 
GUCA GUCAGUUU UGUCAGUUUU 

UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmGm 
GGCACCGA AmAmAmAmA 
GUCGGUGC mGmUmGmGm 
UUUU CmAmCmCmGm 

AmGmUmCmG 
mGmUmGmCm 

_______________________________________________________U*mU*mU*mU _________________ 

0018955 65 AGGGGCCC AGGGGCCC mA*mG*mG*0 chr6:29944458 
UGACCCUG UGACCCUG GCCCUGACCC -29944478 
CUAA CUAAGUUU UGCUAAGUUU 

UAGAGCUA UAGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 

AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________ ________________________________ U*mU*mU*mU _________________ 
0018956 66 UGGGAAAA UGGGAAAA mU*mG*mG*0 chr6:29944478 

GAGGGGAA GAGGGGAA AAAAGAGGGG -29944498 
GOUG GGUGGUUU AAGGUGGUUU 

UAGAGCUA UAGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 

______________________AGUCCGUU AAGGCUAGUC _________ 
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ID NOtothe Sequence GuideRNA GuideRNA Coordinates 

Guide Full Modified (hg38J 

Sequence Sequence Sequence 

(SEQID (fourterminalU 
NOS:249- residuesare 
343) optionalandmay 

include0,1,2,3, 
4,ormoreUs) 
(SEQIDNOS: 

___________ _______________344-438) ________________ 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GocACCGA AmAmAmAmA 
GUCGGUGC mGmUmGmGm 
UUUU CmAmCmCmGm 

AmGmUmCmG 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0018957 67 UGGAGGAG UGGAGGAG mU*mG*mG*A chr6:29944597 
GAAGAGCU GAAGAGCU GGAGGAAGAG -29944617 
CAGO CAGGGUUU CUCAGGGUUU 

UAGAGCUA UAGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

mGmUmGmCm 
_______________________________________________________ U*mU*mU*mU _________________ 

0018958 68 UGAGAUUU UGAGAUUU mU*mG*mA*G chr6:29944642 
CUUGUCUC CUUGUCUC AUUUCUUGUC -29944662 
ACUG ACUGGUUU UCACUGGUUU 

UAGAGCUA UAGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
______________________________________mGmUmGmCm ____________ 
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AmGmUmCmO
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Sequence Sequence Sequence 

(SEQID (fourterminalU 
NOS:249- residuesare 
343) optionalandmay 

include0,1,2,3, 
4,ormoreUs) 
(SEQIDNOS: 

___________ _______________344-438) ________________ 
U*mU*mU*mU 

0018959 69 GAGAUUUC GAGAUUUC mG*mA*mG*A chr6:29944643 
UUGUCUCA UUGUCUCA UUUCUUGUCU -29944663 
CUGA CUGAGUUU CACUGAGUUU 

UAGAGCUA UAGAmGmCmU 
GAAAUAGC mAmGmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCUGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0018960 70 UAAAGCAC UAAAGCAC mU*mA*mA*A chr6:29944772 
CUGUUAAA CUGUUAAA GCACCUGUUA -29944792 
AUGA AUGAGUUU AAAUGAGUUU 

UAGAGCUA UAGAmGmCmU 

AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mGmUmGmGm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0018961 71 AAUCUGUC AAUCUGUC mA*mA*mU*C chr6:29944782 
CUUCAUUU CUUCAUUU UGUCCUUCAU -29944802 
UAAC UAACGUUU UUUAACGUUU 

UAGAGCUA UAGAmGmCmU 
GAAAUAGC mAmOmAmAm 

_______________________AAGUUAAA AmUmAmGmC __________ 
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GAAAUAGC mAmOmAmAm
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Guide Full Modified (hg38J 
Sequence Sequence Sequence 

(SEQID (fourterminalU 
NOS:249- residuesare 
343) optionalandmay 

include0,1,2,3, 
4,ormoreUs) 
(SEQIDNOS: 

___________ _______________344-438) ________________ 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmGm 
aGeACCGA AmAmAmAmA 
GUCGGUGC mGmUmGmGm 
UUUU CmAmCmCmGm 

AmGmUmCmG 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0018962 72 GUCACAGO GUCACAGO mG*mU*mC*AC chr6:29944850 
GGAAGGUC GGAAGGUC AGGGGAAGGU -29944870 
CCUG CCUGGUUU CCCUGGUUUU 

UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 

GGCACCGA AmAmAmAmA 

UUUU CmAmCmCmGm 
AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________U*mU*mU*mU _________________ 

0018964 73 AAACAUGA AAACAUGA mA*mA*mA*C chr6:29944907 
AGAAAGCA AGAAAGCA AUGAAGAAAG -29944927 
GOUG GGUGGUUU CAGGUGGUUU 

UAGAGCUA UAGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 

_______________________ UUUU CmAmCmCmGm __________ 
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Guide Full Modified (hg38J 

Sequence Sequence Sequence 

(SEQID (fourterminalU 
NOS:249- residuesare 
343) optionalandmay 

include0,1,2,3, 
4,ormoreUs) 
(SEQIDNOS: 

___________ _______________344-438) ________________ 
AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0018966 74 UGUCCUGU UGUCCUGU mU*mG*mU*CC chr6:29945024 
GAGAUACC GAGAUACC UGUGAGAUAC -29945044 
AGAA AGAAGUUU CAGAAGUUUU 

UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCGGUGC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0018967 75 AUGAAGGA AUGAAGGA mA*mU*mG*A chr6:29945097 
GOCUGAUG GOCUGAUG AGGAGOCUGA -29945117 

UAGAGCUA UAGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0018968 76 AGGCUGAU AGGCUGAU mA*mG*mG*C chr6:29945104 
OCCUGAGO OCCUGAGO UGAUGCCUGA -29945124 
UCCU UCCUGUUU GGUCCUGUUU 

_______________________UAGAGCUA UAGAmGmCmU __________ 
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CCUG CCUGGUUU UGCCUGGUUU
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Sequence Sequence Sequence 

(SEQID (fourterminalU 
NOS:249- residuesare 
343) optionalandmay 

include0,1,2,3, 
4,ormoreUs) 
(SEQIDNOS: 

___________ _______________344-438) ________________ 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmGm 
aGeACCGA AmAmAmAmA 
GUCGGUGC mGmUmGmGm 
UUUU CmAmCmCmGm 

AmGmUmCmG 
mGmUmGmCm 

_______________________________________________________U*mU*mU*mU _________________ 

0018969 77 GOCUGAUG GOCUGAUG mG*mG*mC*U chr6:29945105 
CCUGAGGU CCUGAGGU GAUGCCUGAG -29945125 
CCUU CCUUGUUU GUCCUUGUUU 

UAGAGCUA UAGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 

GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0018970 78 CACAAUAU CACAAUAU mC*mA*mC*AA chr6:29945116 
CCCAAGGA CCCAAGGA UAUCCCAAGG -29945136 
CCUC CCUCGUUU ACCUCGUUUU 

UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 

______________________GGCACCGA AmAmAmAmA _________ 
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Sequence Sequence Sequence 

(SEQID (fourterminalU 
NOS:249- residuesare 
343) optionalandmay 

include0,1,2,3, 
4,ormoreUs) 
(SEQIDNOS: 

___________ _______________344-438) ________________ 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________ ________________ U*mU*mU*mU 
0018971 79 GGUCCUUG GGUCCUUG mG*mG*mU*CC chr6:29945118 

GGAUAUUG GGAUAUUG UUGGGAUAUU -29945138 
UGUU UGUUGUUU GUGUUGUUUU 

UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCGGUGC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________ ________________________________ U*mU*mU*mU _________________ 

GAUAUUGU GAUAUUGU UGGGAUAUUG -29945139 
GUUU GUUUGUUU UGUUUGUUUU 

UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0018973 81 CUCCCAAA CUCCCAAA mC*mU*mC*CC chr6:29945124 
_____________CACAAUAU CACAAUAU AAACACAAUA -29945144 

79 

0018972 80 GUCCUUGG GUCCUUGG mG*mU*mC*CU chr6:29945119
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Guide SEQID Guide Exemplary Exemplary Genomic 
ID NOtothe Sequence GuideRNA GuideRNA Coordinates 

Guide Full Modified (hg38J 
Sequence Sequence Sequence 

(SEQID (fourterminalU 
NOS:249- residuesare 
343) optionalandmay 

include0,1,2,3, 
4,ormoreUs) 
(SEQIDNOS: 

___________ _______________344-438) ________________ 
CCCA CCCAGUUU UCCCAGUUUU 

UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmGm 
GGCACCGA AmAmAmAmA 
GUCGGUGC mGmUmGmGm 
UUUU CmAmCmCmGm 

AmGmUmCmG 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0018974 82 UCCUCUAG UCCUCUAG mU*mC*mC*UC chr6:29945176 
CCACAUCU CCACAUCU UAGCCACAUC -29945196 
UCUG UCUGGUUU UUCUGGUUUU 

UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 

AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________ ________________________________ U*mU*mU*mU _________________ 
0018975 83 ACAGAAGA ACAGAAGA mA*mC*mA*0 chr6:29945177 

UGUGGCUA UGUGGCUA AAGAUGUGGC -29945197 
GAGO GAGGGUUU UAGAGGGUUU 

UAGAGCUA UAGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 

______________________AUCAACUU CGUUAUCAmA __________ 

80 

AGUCCGUU AAGGCUAGUC
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Guide SEQID Guide Exemplary Exemplary Genomic 
ID NOtothe Sequence GuideRNA GuideRNA Coordinates 

Guide Full Modified (hg38J 
Sequence Sequence Sequence 

(SEQID (fourterminalU 
NOS:249- residuesare 
343) optionalandmay 

include0,1,2,3, 
4,ormoreUs) 
(SEQIDNOS: 

___________ _______________344-438) ________________ 
GAAAAAGU mCmUmUmOm 

GocACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmG 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0018976 84 CCUCUAGC CCUCUAGC mC*mC*mU*CU chr6:29945177 

CACAUCUU CACAUCUU AGCCACAUCU -29945197 
CUGU CUGUGUUU UCUGUGUUUU 

UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 

AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 

GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 

_______________________________________________________ U*mU*mU*mU _________________ 
0018977 85 CCCACAGA CCCACAGA mC*mC*mC*AC chr6:29945180 

AGAUGUGO AGAUGUOG AGAAGAUGUG -29945200 
CUAG CUAGGUUU GCUAGGUUUU 

UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________ ________________________________ U*mU*mU*mU _________________ 

81 

mGmUmGmCm



WO20221140586 PCTfLTS2O21/064930 

Guide SEQID Guide Exemplary Exemplary Genomic 
ID NOtothe Sequence GuideRNA GuideRNA Coordinates 

Guide Full Modified (hg38J 
Sequence Sequence Sequence 

(SEQID (fourterminalU 
NOS:249- residuesare 
343) optionalandmay 

include0,1,2,3, 
4,ormoreUs) 
(SEQIDNOS: 

___________ _______________344-438) ________________ 
0018978 86 GUCAGAUC GUCAGAUC mG*mU*mC*A chr6:29945187 

CCACAGAA CCACAGAA GAUCCCACAG -29945207 
GAUG GAUGGUUU AAGAUGGUUU 

UAGAGCUA UAGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0018979 87 AUCUUCUG AUCUUCUG mA*mU*mC*U chr6:29945188 
UGGGAUCU UGGGAUCU UCUGUGGGAU -29945208 
GACC GACCGUUU CUGACCGUUU 

UAGAGCUA UAGAmGmCmU 
GAAAUAGC mAmOmAmAm 

AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________ ________________________________ U*mU*mU*mU _________________ 
0018980 88 CCCAGGCA CCCAGGCA mC*mC*mC*AG chr6:29945228 

GUGACAGU GUGACAGU OCAGUGACAG -29945248 
GCCC GCCCGUUU UGCCCGUUUU 

UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 

_______________________ AUAAGGCU AAGUUAAAAU __________ 

82 

AAGUUAAA AmUmAmGmC
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Guide SEQID Guide Exemplary Exemplary Genomic 
ID NOtothe Sequence GuideRNA GuideRNA Coordinates 

Guide Full Modified (hg38J 
Sequence Sequence Sequence 

(SEQID (fourterminalU 
NOS:249- residuesare 
343) optionalandmay 

include0,1,2,3, 
4,ormoreUs) 
(SEQIDNOS: 

___________ _______________344-438) ________________ 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
aGeACCGA AmAmAmAmA 
GUCGGUGC mGmUmGmGm 
UUUU CmAmCmCmGm 

AmGmUmCmG 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0018981 89 CUGGOCAC CUGGOCAC mC*mU*mG*G chr6:29945230 
UGUCACUG UGUCACUG OCACUGUCAC -29945250 
CCUG CCUGGUUU UGCCUGGUUU 

UAGAGCUA UAGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 

AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0018982 90 CCUGGGCA CCUGGGCA mC*mC*mU*GG chr6:29945231 
CUGUCACU CUGUCACU OCACUGUCAC -29945251 
GCCU GCCUGUUU UGCCUGUUUU 

UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

________________________________ AmGmUmCmO __________ 

83 

UUUU CmAmCmCmGm
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Guide SEQID Guide Exemplary Exemplary Genomic 
ID NOtothe Sequence GuideRNA GuideRNA Coordinates 

Guide Full Modified (hg38J 
Sequence Sequence Sequence 

(SEQID (fourterminalU 
NOS:249- residuesare 
343) optionalandmay 

include0,1,2,3, 
4,ormoreUs) 
(SEQIDNOS: 

___________ _______________344-438) ________________ 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0021207 91 CCCUGGGC CCCUGGGC mC*mC*mC*UG chr6:29945232 
ACUGUCAC ACUGUCAC GOCACUGUCA -29945252 
UGCC UGCCGUUU CUGCCGUUUU 

UAGAGCUA AGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCGGUGC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0018987 92 UUGGGUGU UUGGGUGU mU*mU*mG*0 chr6:29945308 
UGGOCOGA UGGOCOGA GUGUUGGGCG -29945328 
ACAG ACAGGUUU GAACAGGUUU 

GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 
AGUCCGUU AAGGCUAGUC 
AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 
GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________ U*mU*mU*mU _________________ 

0018988 93 UGGAUGUA UGGAUGUA mU*mG*mG*A chr6:29945361 
UUGAGCAU UUGAGCAU UGUAUUGAGC -29945381 
GCGA OCGAGUUU AUGCGAGUUU 

UAGAGCUA UAGAmGmCmU 
___________________________GAAAUAGC mAmOmAmAm ____________ 

84 

UAGAGCUA UAGAmGmCmU
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Guide SEQID Guide Exemplary Exemplary Genomic 
ID NOtothe Sequence GuideRNA GuideRNA Coordinates 

Guide Full Modified (hg38J 
Sequence Sequence Sequence 

(SEQID (fourterminalU 
NOS:249- residuesare 
343) optionalandmay 

include0,1,2,3, 
4,ormoreUs) 
(SEQIDNOS: 

___________ _______________344-438) ________________ 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 

AGUCCGUU AAGGCUAGUC 

AUCAACUU CGUUAUCAmA 

GAAAAAGU mCmUmUmGm 

aGeACCGA AmAmAmAmA 
GUCGGUGC mGmUmGmGm 
UUUU CmAmCmCmGm 

AmGmUmCmG 
mGmUmGmCm 

_______________________________________________________U*mU*mU*mU _________________ 

0018989 94 GGAUGUAU GGAUGUAU mG*mG*mA*U chr6:29945362 
UGAUCAUG UGAGCAUG GUAUUGAGCA -29945382 
CGAU CGAUGUUU UGCGAUGUUU 

UAGAGCUA UAGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 

AGUCCGUU AAGGCUAGUC 

AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 

GUCOGUOC mOmUmOmOm 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

_______________________________________________________U*mU*mU*mU _________________ 

0018963 95 AACAUGAA AACAUGAA mA*mA*mC*A chr6:31382543 
GAAAGCAG GAAAGCAG UGAAGAAAGC -31382563 

GUGU GUGUGUUU AGGUGUGUUU 

UAGAGCUA UAGAmGmCmU 
GAAAUAGC mAmOmAmAm 
AAGUUAAA AmUmAmGmC 
AUAAGGCU AAGUUAAAAU 

AGUCCGUU AAGGCUAGUC 

AUCAACUU CGUUAUCAmA 
GAAAAAGU mCmUmUmOm 
GGCACCGA AmAmAmAmA 

______________________GUCOGUOC mOmUmOmOm _________ 
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GGCACCGA AmAmAmAmA
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Guide SEQID Guide Exemplary Exemplary Genomic 

ID NOtothe Sequence GuideRNA GuideRNA Coordinates 

Guide Full Modified (hg38J 

Sequence Sequence Sequence 

(SEQID (fourterminalU 
NOS:249- residuesare 
343) optionalandmay 

include0,1,2,3, 
4,ormoreUs) 
(SEQIDNOS: 

___________ _______________344-438) ________________ 
UUUU CmAmCmCmGm 

AmGmUmCmO 
mGmUmGmCm 

86 

_______________________________________________________ U*mU*mU*mU _________________
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[00170] Table3.AdditionalExemplaryS.pyogenesHLA-AguideRNAs 

Guide SEQID Guide Exemplary Exemplary Genomic 
ID NOtothe Sequence GuideRNA GuideRNA Coordinates 

Guide Full Modified 
Sequence Sequence Sequence 

withPAM (fourterminalU 
(SEQID residuesare 
NOS:439- optionaland 
471) mayinclude0, 

1,2,3,4,or 
moreUs) 
(SEQIDNOS: 

___________ ______________472-504) _____________ 
0021885 96 UAGCCCAC UAGCCCAC mU*mA*mG* chr6:2994281 

GGCGAUGA GGCGAUGA CCCACGGCG 5-29942835 
AUCO AGCGGUUU AUGAAGCGG 

UAGAGCUA UUUUAGAmG 
GAAAUAGC mCmUmAmG 
AAGUUAAA mAmAmAmU 
AUAAGGCU mAmGmCAA 
AGUCCGUU GUUAAAAUA 
AUCAACUU AGOCUAGUC 
GAAAAAGU CGUUAUCAm 
GGCACCGA AmCmUmUm 
GUCOGUOC GmAmAmAn 
UUUU AmAmOmUm 

GmGmCmAin 
CmCmGmAm 
GmUmCmOm 
GmUmGmCm 
U*mU*mU*m 

0021886 97 GUAGCCCA GUAGCCCA mG*mU*mA* chr6:2994281 
CGGCGAUG CGGCGAUG GCCCACGGC 6-29942836 
AAGC AAGCGUUU GAUGAAGCG 

UAGAGCUA UUUUAGAmG 
GAAAUAGC mCmUmAmG 
AAGUUAAA mAmAmAmU 
AUAAGGCU mAmGmCAA 
AGUCCGUU GUUAAAAUA 
AUCAACUU AGOCUAGUC 
GAAAAAGU CGUUAUCAm 
GGCACCGA AmCmUmUm 
GUCGGUGC OmAmAmAm 
UUUU AmAmOmUm 

GmGmCmAin 
CmCmGmAm 
GmUmCmOm 

______________________________________OmUmOinCin __________ 

87 

___________________________________U _________
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U*mU*mU*m 
___________________________________ U _________ 

0021887 98 CGUAGCCC CGUAGCCC mC*mG*mU* chr6:2994281 
ACGGCGAU ACGGCGAU AGCCCACGG 7-29942837 
GAAG GAAGGUUU CGAUGAAGG 

UAGAGCUA UUUUAGAmG 
GAAAUAGC mCmUmAmG 
AAGUUAAA mAmAmAmU 
AUAAGGCU mAmGmCAA 
AGUCCGUU GUUAAAAUA 
AUCAACUU AGOCUAGUC 
GAAAAAGU CGUUAUCAm 
GGCACCGA AmCmUmUm 
GUCOGUOC OmAmAmAm 
UUUU AmAmOmUm 

GmGmCmAin 
CmCmGmAm 
GmUmCmOm 
GmUmGmCm 
U*mU*mU*m 

___________________________________ U _________ 
0021888 99 CUUCAUCG CUUCAUCG mC*mU*mU* chr6:2994281 

CCGUGGGC CCGUGGGC CAUCGCCGU 7-29942837 
UACG UACGGUUU GOOCUACOG 

UAGAGCUA UUUUAGAmG 
GAAAUAGC inCinUmAmO 
AAGUUAAA mAmAmAmU 
AUAAGGCU mAmGmCAA 
AGUCCGUU GUUAAAAUA 
AUCAACUU AGOCUAGUC 
GAAAAAGU CGUUAUCAm 
GGCACCGA AmCmUmUm 

UUUU AmAmOmUm 
GmGmCmAin 
CinCinOmAm 
GmUmCmOm 
OmUmOinCin 
U*mU*inU*m 

___________________________________ U _________ 
0021889 100 CGUGUCGU CGUGUCGU inC*inG*mU* chr6:2994282 

CCACGUAG CCACGUAG GUCOUCCAC 8-29942848 
CCCA CCCAGUUU GUAGCCCAG 

UAGAGCUA UUUUAGAmG 
GAAAUAGC inCinUinAmO 
AAGUUAAA mAmAmAmU 
AUAAGGCU inAmGmCAA 
AGUCCGUU GUUAAAAUA 
AUCAACUU AGOCUAGUC 

_______________________ GAAAAAGU CGUUAUCAin _________ 

88 

GUCOGUOC OmAmAmAm
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GGCACCGA AmCmUmUm 
GUCGGUGc OmAmAmAm 
UUUU AmAmOmUm 

GmGmCmAin 
CmCmGmAm 
GmUmCmUm 
GmUmGmCm 
U*mU*mU*m 

___________________________________ U _________ 

0021890 101 UGGACOAC UGGACGAC mU*mG*mG* chr6:2994283 
ACGCAGUU ACGCAGUU ACOACACOC 7-29942857 

COUG cGUGGUUU AGUUCGUGG 
UAGAGCUA UUUUAGAmG 
GAAAUAGC inCinUmAmO 
AAGUUAAA mAmAmAmU 
AUAAGGCU mAmGmCAA 
AGUCCGUU GUUAAAAUA 
AUCAACUU AGUCUAGUC 
GAAAAAGU CGUUAUCAm 
GGCACCGA AmCmUmUm 
GUCOGUOC UmAmAmAm 
UUUU AmAmUmUm 

GmGmCmAin 
CinCinUmAm 
GmUmCmUm 
GmUmGmCm 
U*mU*mU*m 

___________________________________ U _________ 
0021891 102 OGAUGGAG OGAUGGAG inG*mG*mA* chr6:2994288 

CCGCGGGC CCGCGGGC UGGAUCCOC 5-29942905 
UCCO GCCGGUUU GOOCOCCOG 

UAUAGCUA UUUUAUAmG 

AAUUUAAA mAmAmAmU 
AUAAGUCU inAmUmCAA 
AGUCCUUU UUUAAAAUA 
AUCAACUU AGUCUAGUC 
GAAAAAGU CGUUAUCAm 
GGCACCGA AinCinUmUm 
GUCUGUOC UmAinAinAm 
UUUU AmAinUinUm 

UmUinCmAin 
CinCinUmAin 
UmUinCmUm 
UmUinGinCin 
U*inU*inU*in 

___________________________________ U _________ 
0021892 103 GCGGGCGC UCUGUCUC inG*mC*mG* chr6:2994289 

CGUGGAUA CGUGGAUA GGCGCCGUG 5-29942915 
______________GAUC GAUCGUUU GAUAGAGCU _________ 

89 

UAAAUAUC inCinUinAmO
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UAGAGCUA UUUUAGAmG 
GAAAUAGC mCmUmAmG 
AAGUUAAA mAmAmAmU 
AUAAGGCU mAmGmCAA 
AGUCCGUU GUUAAAAUA 
AUCAACUU AGOCUAGUC 
GAAAAAGU CGUUAUCAm 
GGCACCGA AmCmUmUm 
GUCUGUOC OmAmAmAm 
UUUU AmAmOmUm 

GmGmCmAin 
CmCmGmAm 
GmUmCmUm 
GmUmGmCm 
U*mU*mU*m 

___________________________________ U _________ 
0021893 104 UGCUCUAU UGCUCUAU mU*mG*mC* chr6:2994289 

CCACGGCG CCACGGCG UCUAUCCAC 6-29942916 
CCCG CCCGGUUU GGCGCCCGG 

UAGAGCUA UUUUAGAmG 
GAAAUAGC mCmUmAmG 
AAGUUAAA mAmAmAmU 
AUAAGGCU mAmGmCAA 
AGUCCGUU GUUAAAAUA 
AUCAACUU AGUCUAGUC 
GAAAAAGU CGUUAUCAm 
GGCACCGA AmCmUmUm 
GUCOGUOC OmAmAmAm 
UUUU AmAmOmUm 

GmGmCmAin 
CinCinOmAm 
GmUmCmUm 

U*mU*mU*m 
___________________________________ U _________ 
0021894 105 GGCGCCGU GGCGCCGU mG*mG*mC* chr6:2994289 

GGAUAGAG GGAUAGAG GCCGUGGAU 8-29942918 
CAUG CAGGGUUU AGAUCAGUG 

UAGAGCUA UUUUAGAmG 
GAAAUAGC inCinUmAinG 
AAGUUAAA mAmAmAmU 
AUAAGGCU inAmGmCAA 
AGUCCGUU GUUAAAAUA 
AUCAACUU AGUCUAGUC 
GAAAAAGU CGUUAUCAm 
GGCACCGA AinCinUmUm 
GUCGGUGC UmAmAinAm 
UUUU AmAmUinUm 

GmGmCmAin 
_______________________________ CinCinUmAin _________ 

90 

GmUmGmCm
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GmUmCmUm 
GmUmGmCm 
U*mU*mU*m 

___________________________________U _________ 

0021895 106 OCOCCOUG OCOCCOUG mG*mC*mG* chr6:2994289 
GAUAGAGC GAUAGAGC CCGUGGAUA 9-29942919 
AGGA AGGAGUUU GAUCAGGAG 

UAGAGCUA UUUUAGAmG 
GAAAUAGC mCmUmAmG 
AAGUUAAA mAmAmAmU 
AUAAGGCU mAnliJmCAA 
AGUCCGUU GUUAAAAUA 
AUCAACUU AGOCUAGUC 
GAAAAAGU CGUUAUCAm 
GGCACCGA AmCmUmUm 
GUCOGUOC OmAmAmAm 
UUUU AmAmOmUm 

GmGmCmAin 
CmCmGmAm 
GmUmCmUm 
GmUmGmCm 
U*mU*mU*m 

___________________________________ U _________ 
0021896 107 COCCOUGO COCCOUGO mC*mG*mC*C chr6:2994290 

AUAGAGCA AUAGAGCA GUGGAUAGA 0-29942920 
GOAG GGAGGUUU GCAGGAGGU 

UAGAGCUA UUUAGAmG 
GAAAUAGC mCmUmAmG 
AAGUUAAA mAmAmAmU 
AUAAGGCU mAmGmCAA 
AGUCCGUU GUUAAAAUA 
AUCAACUU AGOCUAGUC 

GGCACCGA AmCmUmUm 
GUCOGUOC OmAmAmAm 
UUUU AmAmOmUm 

GmGmCmAin 
CinCinOmAm 
GmUmCmUm 
UmUmUinCin 
U*mU*mU*m 

___________________________________U _________ 

0021897 108 UUUUAUAU UUUUAUAU mU*mU*mU* chr6:2994290 
AUCAUUAU AUCAUUAU UAUAUAUCA 4-29942924 
UUUC UUUCUUUU UUAUUUUCU 

UAUAUCUA UUUUAUAmU 
UAAAUAUC inCinUmAmO 
AAUUUAAA mAmAmAmU 
AUAAUUCU mAmUmCAA 

______________________AUUCCUUU UUUAAAAUA _________ 

91 

GAAAAAGU CGUUAUCAm
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AUCAACUU AGOCUAGUC 
GAAAAAGU CGUUAUCAm 
GGCACCGA AmCmUmUm 
GUCUGUOC OmAmAmAm 
UUUU AmAmOmUm 

GmGmCmAin 
CmCmGmAm 
GmUmCmUm 
GmUmGmCm 
U*mU*mU*m 

___________________________________ U _________ 

0021898 109 GGCCCCUC GGCCCCUC mG*mG*mC* chr6:2994290 
CUGCUCUA CUGCUCUA CCCUCCUOC 5-29942925 
UCCA UCCAGUUU UCUAUCCAG 

UAGAGCUA UUUUAGAmG 
GAAAUAGC inCinUmAmO 
AAGUUAAA mAmAmAmU 
AUAAGGCU mAmGmCAA 
AGUCCGUU GUUAAAAUA 
AUCAACUU AGUCUAGUC 
GAAAAAGU CGUUAUCAm 
GGCACCGA AmCmUmUm 
GUCOGUOC UmAmAmAm 
UUUU AmAmUmUm 

GmGmCmAin 
CinCinUmAm 
GmUmCmUm 
GmUmGmCm 
U*mU*mU*m 

___________________________________U _________ 

0021899 110 AUCAGGAG AUCAGGAG inA*mG*inC~ chr6:2994291 
GOOCCOGA OGOCCOGA AGGAGOGUC 2-29942932 

UAGAGCUA UUUUAGAmG 
GAAAUAGC inCinUinAmO 
AAGUUAAA mAmAmAmU 
AUAAGGCU inAmGmCAA 
AGUCCGUU GUUAAAAUA 
AUCAACUU AGOCUAGUC 
GAAAAAGU CGUUAUCAm 
GGCACCGA AinCinUmUm 
GUCUGUOC UmAinAinAm 
UUUU AmAinUinUm 

UmUinCmAin 
CinCinUmAin 
UmUinCmUm 
UmUinGinCin 
U*inU*inU*in 

___________________________________ U _________ 
0021900 111 UCAGGAUG UCAGGAUG inG*mC*mA* chr6:2994291 
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GOCCOGAG GOCCOGAG GGAGGGGCC 3-29942933 
UAUU UAUUGUUU GGAGUAUUG 

UAGAGCUA UUUUAGAmG 
GAAAUAGC mCmUmAmG 
AAGUUAAA mAmAmAmU 
AUAAGGCU mAmGmCAA 
AGUCCGUU GUUAAAAUA 
AUCAACUU AGOCUAGUC 
GAAAAAGU CGUUAUCAm 
GGCACCGA AmCmUmUm 
GUCUGUOC OmAmAmAm 
UUUU AmAmOmUm 

GmGmCmAin 
CmCmGmAm 
GmUmCmUm 
GmUmGmCm 
U*mU*mU*m 

___________________________________U _________ 

G021901 112 GUAGUGOC GUAGUGUC mG*mG*mA* chr6:2994349 
UCCUCAGA UCCUCAGA GUGGCUCCG 0-29943510 
UACC UACCGUUU CAGAUACCU 

UAUAUCUA UUUUAUAmU 
UAAAUAUC mCmUmAmU 
AAUUUAAA mAmAmAmU 
AUAAUUCU mAmUmCAA 
AUUCCUUU UUUAAAAUA 
AUCAACUU AUUCUAUUC 
UAAAAAUU CUUUAUCAm 
UUCACCUA AmCmUmUm 
UUCUUUUC UmAmAmAm 
UUUU AmAmUmUm 

UmUmCmAin 

UmUmCmUm 
UmUmUinCin 
U*mU*inU*m 

___________________________________ U _________ 
6021902 113 CUCCUCAU CUCCUCAU inC*mU*mC*C chr6:2994349 

AUACCUUU AUACCUUU UCAUAUACC 7-29943517 
AUAA AUAAUUUU UUUAUAAUU 

UAUAUCUA UUUAUAinU 
UAAAUAUC inCmUinAmU 
AAUUUAAA mAmAmAmU 
AUAAUUCU inAmUmCAA 
AUUCCUUU UUUAAAAUA 
AUCAACUU AUUCUAUUC 
UAAAAAUU CUUUAUCAm 
UUCACCUA AinCinUmUm 
UUCUUUUC UmAmAinAm 

_______________________UUUU AmAinUinUm _________ 
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GmGmCmAin 
CmCmGmAm 
GmUmCmUm 
GmUmGmCm 
U*mU*mU*m 

___________________________________ U _________ 
0021903 114 UCCOCAGA UCCOCAGA mU*mC*mC* chr6:2994349 

UACCUGGA UACCUGGA GCAGAUACC 8-29943518 
GAAC GAACGUUU UGGAGAACG 

UAGAGCUA UUUUAGAmG 
GAAAUAGC inCinUmAmO 
AAGUUAAA mAmAmAmU 
AUAAGGCU mAmGmCAA 
AGUCCGUU GUUAAAAUA 
AUCAACUU AGUCUAGUC 
GAAAAAGU CGUUAUCAm 
GGCACCGA AmCmUmUm 
GUCOGUOC UmAmAmAm 
UUUU AmAmUmUm 

GmGmCmAin 
CinCinUmAm 
GmUmCmUm 
GmUmGmCm 
U*mU*mU*m 

___________________________________ U _________ 
0021904 115 CAGAUACC CAGAUACC inC*mA*mG* chr6:2994350 

UGGAGAAC UGGAGAAC AUACCUGGA 2-29943522 
GUGA GGGAGUUU GAACGOGAG 

UAGAGCUA UUUUAGAmG 
GAAAUAGC inCinUinAinG 
AAGUUAAA mAmAmAinU 
AUAAGGCU inAinGmCAA 

AUCAACUU AGUCUAGUC 
GAAAAAGU CGUUAUCAin 

GGCACCGA AinCinUmUm 
GUCUGUOC UmAinAinAin 
UUUU AmAinUinUm 

GmGinCmAin 
CinCinUmAin 
GmUinCmUm 
UmUinUinCin 
U*inU*inU*in 

___________________________________U _________ 

0021905 116 UCCCGUUC UCCCGUUC inU*mC*mC*C chr6:2994350 
UCCAGGUA UCCAGGUA GUUCUCCAG 2-29943522 
UCUG UCUGGUUU GUAUCUGGU 

UAGAGCUA UUUAGAinG 
GAAAUAGC inCinUinAinG 

_______________________AAGUUAAA mAmAmAinU _________ 
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AUAAGGCU mAmGmCAA 
AGUCCGUU GUUAAAAUA 
AUCAACUU AGOCUAGUC 
GAAAAAGU CGUUAUCAm 
GGCACCGA AmCmUmUm 
GUCUGUOC OmAmAmAm 
UUUU AmAmOmUm 

GmGmCmAin 
CmCmGmAm 
GmUmCmUm 
GmUmGmCm 
U*mU*mU*m 

___________________________________ U _________ 
0021906 117 GCGUCUCC GCGUCUCC mG*mC*mG* chr6:2994351 

UUCCCGUU UUCCCGUU UCUCCUUCC 1-29943531 
CUCC CUCCGUUU CGUUCUCCG 

UAGAGCUA UUUUAGAmG 
GAAAUAGC inCinUmAmO 
AAGUUAAA mAmAmAmU 
AUAAGGCU mAmGmCAA 
AGUCCGUU GUUAAAAUA 
AUCAACUU AGUCUAGUC 
GAAAAAGU CGUUAUCAm 
GGCACCGA AmCmUmUm 
GUCOGUOC UmAmAmAm 
UUUU AmAmUmUm 

GmGmCmAin 
CinCinOmAm 
GmUmCmUm 
GmUmGmCm 
U*mU*mU*m 

___________________________________U _________ 

COCUOCAG CUCUOCAG GGAGACGCU 0-29943540 
COCA CGCAGUUU OCAUCOCAG 

UAUAGCUA UUUUAUAmG 
UAAAUAUC inCinUmAmO 
AAUUUAAA mAmAmAmU 
AUAAGUCU inAmUmCAA 
AGUCCGUU UUUAAAAUA 
AUCAACUU AGUCUAGUC 
GAAAAAGU CGUUAUCAm 
GGCACCGA AinCinUmUm 
GUCUGUOC UmAmAinAm 
UUUU AmAmUinUm 

UmUmCmAin 
CinCinUmAin 
UmUinCmUm 
UmUinGinCin 

_________________________________________________________ U*mU*inU*m ________________ 
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___________________________________ U _________ 

0021908 119 AAGGAGAC AAGGAGAC mA*mA*mG* chr6:2994352 
OCUOCAUC GCUGCAGC GAGACOCUG 1-29943541 
OCAC GCACGUUU CAGCGCACG 

UAGAGCUA UUUUAGAmG 
GAAAUAGC mCmUmAmG 
AAGUUAAA mAmAmAmU 
AUAAGGCU mAmGmCAA 
AGUCCGUU GUUAAAAUA 
AUCAACUU AGOCUAGUC 
GAAAAAGU CGUUAUCAm 
GGCACCGA AmCmUmUm 
GUCOGUOC OmAmAmAm 
UUUU AmAmOmUm 

GmGmCmAin 
CmCmGmAm 
GmUmCmOm 
GmUmGmCm 
U*mU*mU*m 

___________________________________ U _________ 
0021909 120 AGAUCUAC AGAUCUAC mA*mG*mA* chr6:2994356 

AGGCGAUC AGGCGAUC UCUACAGOC 6-29943586 
AGOG AGGGGUUU GAUCAGGOG 

UAOAOCUA UUUUAOAmO 
GAAAUAGC mCmUmAmG 
AAOUUAAA mAmAmAmU 
AUAAOOCU mAmOmCAA 
AOUCCOUU GUUAAAAUA 
AUCAACUU AOOCUAOUC 
GAAAAAGU CGUUAUCAm 
GOCACCOA AmCmUmUm 
GUCOGUOC OmAmAmAm 

GmOmCmAin 
CinCinOmAm 
GmUmCmOm 
OmUmOinCin 
U*mU*inU*m 

___________________________________ U _________ 
0021910 121 UOAUCOCC UOAUCGCC inU*mO*mA* chr6:2994356 

UOUAOAUC UOUAOAUC UCOCCUOUA 9-29943589 
UCCC UCCCOUUU OAUCUCCCO 

UAOAOCUA UUUUAOAmO 
OAAAUAOC inCinUinAmO 
AAOUUAAA mAmAmAmU 
AUAAOOCU inAmOmCAA 
AOUCCOUU OUUAAAAUA 
AUCAACUU AOOCUAOUC 
OAAAAAOU COUUAUCAin 

______________________OOCACCOA AinCinUmUm ________ 
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GUCGGUGc OmAmAmAm 
UUUU AmAmOmUm 

GmGmCmAin 
CmCmGmAm 
GmUmCmUm 
GmUmGmCm 
U*mU*mU*m 

___________________________________ U _________ 

0021911 122 GGGAGAUC OGGAGAUC mG*mG*mG* chr6:2994356 
UACAGGCG UACAGGC0 AGAUCUACA 9-29943589 
AUCA AUCAGUUU GGCGAUCAG 

UAGAGCUA UUUUAGAmG 
GAAAUAGC inCinUmAmO 
AAGUUAAA mAmAmAmU 
AUAAGGCU mAmGmCAA 
AGUCCGUU GUUAAAAUA 
AUCAACUU AGOCUAGUC 
GAAAAAGU CGUUAUCAm 
GGCACCGA AmCmUmUm 
GUCOGUOC UmAmAmAm 
UUUU AmAmUmUm 

GmGmCmAin 
CinCinUmAm 
GmUmCmUm 
UmUmUinCin 
U*mU*mU*m 

___________________________________U _________ 
0021912 123 CGGGAGAU CGGGAGAU inC*mG*mG* chr6:2994357 

CUACAGOC CUACAGOC GAGAUCUAC 0-29943590 
GAUC GAUCGUUU AUGCGAUCG 

UAGAUCUA UUUUAGAmU 
GAAAUAGC inCinUinAmO 

AUAAUGCU inAmGmCAA 
AUUCCGUU GUUAAAAUA 
AUCAACUU AGOCUAGUC 
GAAAAAGU CGUUAUCAin 
GUCACCUA AinCinUmUm 
GUCOGUOC OmAinAinAm 
UUUU AmAinOinUm 

GmGinCmAin 
CinCinUmAin 
GmUinCmUm 
UmUinUinCin 
U*inU*inU*in 

___________________________________U _________ 
0021913 124 CUCCUUUA CUCCUUUA inC*inU*mC*C chr6:2994357 

UAUCUCCC UAUCUCCC UUUAUAUCU 3-29943593 
UUUC UUUCUUUU CCCUOUCUU 

_______________________UAUAUCUA UUUAUAinU _________ 
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GAAAUAGC mCmUmAmG 
AAGUUAAA mAmAmAmU 
AUAAGGCU mAmGmCAA 
AGUCCGUU GUUAAAAUA 
AUCAACUU AGOCUAGUC 
GAAAAAGU CGUUAUCAm 
GGCACCGA AmCmUmUm 
GUCUGUOC OmAmAmAm 
UUUU AmAmOmUm 

GmGmCmAin 
CmCmGmAm 
GmUmCmUm 
GmUmGmCm 
U*mU*mU*m 

___________________________________ U _________ 
G021914 125 GGCCAGCC GGCCAGCC mG*mG*mC* chr6:2994357 

CGGGAGAU CGGGAGAU CAGCCCGGG 8-29943598 
CUAC CUACGUUU AGAUCUACG 

UAGAGCUA UUUUAGAmG 
GAAAUAGC mCmUmAmG 
AAGUUAAA mAmAmAmU 
AUAAGGCU mAmGmCAA 
AGUCCGUU GUUAAAAUA 
AUCAACUU AGUCUAGUC 
GAAAAAGU CGUUAUCAm 
GGCACCGA AmCmUmUm 
GUCGGUGC UmAmAmAm 
UUUU AmAmOmUm 

GmGmCmAin 
CinCinOmAm 
GmUmCmUm 
GmUmGmCm 

___________________________________ U _________ 
6021915 126 UCCCGGGC UCCCGGGC mU*mC*mC*C chr6:2994358 

UGGCCUCC UGGCCUCC GGGCUGGCC 5-29943605 
CACA CACAGUUU UCCCACAGU 

UAGAGCUA UUUAGAmG 
GAAAUAGC inCinUmAmO 
AAGUUAAA mAmAmAmU 
AUAAGGCU inAmGmCAA 
AGUCCGUU GUUAAAAUA 
AUCAACUU AGUCUAGUC 
GAAAAAGU CGUUAUCAm 
GGCACCGA AinCinUmUm 
GUCGGUGC UmAmAinAm 
UUUU AmAmUinUm 

UmUmCmAin 
CinCinUmAin 

________________________________ UmUinCmUm _________ 
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GmUmGmCm 
U*mU*mU*m 

___________________________________ U _________ 

0021916 127 GOOCUGOC OGOCUGOC mG*mG*mG* chr6:2994358 
CUCCCACA CUCCCACA CUGGCCUCC 9-29943609 
AGGA AGGAGUUU CACAAGGAG 

UAGAGCUA UUUUAGAmG 
GAAAUAGC mCmUmAmG 
AAGUUAAA mAmAmAmU 
AUAAGGCU mAmGmCAA 
AGUCCGUU GUUAAAAUA 
AUCAACUU AGOCUAGUC 
GAAAAAGU CGUUAUCAm 
GGCACCGA AmCmUmUm 
GUCGOUGe OmAmAmAm 
UUUU AmAmOmUm 

GmGmCmAin 
CmCmGmAm 
GmUmCmOm 
GmUmGmCm 
U*mU*mU*m 

___________________________________ U _________ 
0021917 128 CUGAUCOC CUGAUCOC mC*mU*mG* chr6:2994356 

CUGUAGAU CUGUAGAU AUCGCCUGU 8-29943588 
CUCC CUCCGUUU AGAUCUCCO 

UAGAGCUA UUUUAGAmG 
GAAAUAGC inCinUmAmO 
AAGUUAAA mAmAmAmU 
AUAAGGCU mAmGmCAA 
AGUCCGUU GUUAAAAUA 
AUCAACUU AGOCUAGUC 
GAAAAAGU CGUUAUCAm 

GUCOGUOC OmAmAmAm 
UUUU AmAmOmUm 

GmGmCmAin 
CinCinOmAm 
GmUmCmOm 
OmUmOinCin 
U*mU*inU*m 

___________________________________U _________ 

* TheguidesequencedisclosedinthisTablemaybeunmodified modifiedwiththe 

exemplarymodificationpatternshownintheTableormodifiedwithadifferentmodification 

patterndisclosedhereinoravailableintheart.  

[00171] Table4.ExemplaryHLA-Aguidesequences 

SEQ GuideSequence PAM RNA-guidedDNA Genomic 
ID _____________________________________binding agent Coordinates 
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NO ______________________________________________________ (hg38J 

129 AGGAUGGAGCCGCGGGC GTGG S.aureus Cas9 chr6:29942884
_____ GCC AT ____________ 29942904 

130 GGAAGGAGACGCUGCA ACOG S.aureus Cas9 chr6:29943519
_____ OCOC OT ____________ 29943539 

131 GACAGCGACGCCGCGAG GAGG S.aureus Cas9 chr6:29942863
_____CCA AT ____________29942883 

132 CGGGAAGGAGACGCUGC TTCT CasX chr6:29943517
_____ AGC __________________ 29943537 

133 CCGUGCGCUGCAGCGUC TTCC CasX chr6:29943523
_____ UCC __________________ 29943543 

134 ACGCAGUUCGUGCGGUU NNNN NMB2 chr6:29942845
_____ CGACAGC CC ____________29942869 

135 UCGUGCGGUUCGACAGC NNNN NMB2 chr6:29942852
_____ GACOCCO CC ___________29942876 

136 CAGCGACGCCGCGAGCC NNNN NME2 chr6:29942865
_____ AGAGGAU CC ____________29942889 

137 GCUCUAUCCACGGCGCC NNNN NMB2 chr6:29942891
_____ CGCGGCU CC ___________29942915 

138 UCCUGCUCUAUCCACGG NNNN NMB2 chr6:29942895
______ CGCCCGC CC ______________29942919 

139 CCGGCCCCUCCUGCUCU NNNN NME2 chr6:29942903
_____ AUCCACO CC ____________29942927 

140 UCCGGCCCCUCCUGCUC NNNN NMB2 chr6:29942904
_____ UAUCCAC CC ____________29942928 

141 GGGAAGGAGACGCUGC NNNN NMB2 chr6:29943518
_____ AGCGCAC0 CC ____________29943542 

142 AGACOCUOCAUCOCACO NNNN NME2 chr6:29943525
_____ OGUACCA CC ____________29943549 

143 GCGCACGGGUACCAGGG NNNN NMB2 chr6:29943535
_____ OCCACOG CC ___________29943559 

_____ ACGOGOC CC ____________29943562 
145 ACOGGUACCAGOGOCCA NNNN NME2 chr6:29943539

_____ CGOGOC0 CC ____________29943563 
146 CAGGGGCCACGGGGCGC NNNN NMB2 chr6:29943547

_____ CUCCCUG CC ____________29943571 
147 CAGGGAGGCGCCCCGUG NNNN NME2 chr6:29943547

_____ GCCCCUG CC ____________29943571 
148 UCAGGGAGGCGCCCCGU NNNN NMB2 chr6:29943548

_____ GGCCCCU CC ____________29943572 
149 CAGGCGAUCAGGGAGGC NNNN NMB2 chr6:29943555

_____ GCCCCGU CC ____________29943579 
150 ACAGGCGAUCAGGGAG NNNN NME2 chr6:29943556

______ GCGCCCCG CC ______________29943580 
151 UACAGGCGAUCAGGGA NNNN NMB2 chr6:29943557

______ GGCGCCCC CC ______________29943581 
152 GGGCGCCUCCCUGAUCG NNNN NMB2 chr6:29943558

_____ CCUGUAG CC ____________29943582 
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153 GGCGCCUCCCUGAUCGC NNNN NMB2 chr6:29943559
_____ CUGUAGA CC ____________ 29943583 

154 GAGAUCUACAGGCGAUC NNNN NMB2 chr6:29943563
_____ AGGOAGO CC ____________ 29943587 

155 GGAGAUCUACAGGCGA NNNN NMB2 chr6:29943564
_____ UCAGGGAG CC ____________ 29943588 

156 GGGAGAUCUACAGGCG NNNN NMB2 chr6:29943565
_____ AUCAGGGA CC ____________ 29943589 

157 CUGAUCGCCUGUAGAUC NNNN NME2 chr6:29943568
_____ UCCCGGG CC ___________ 29943592 

158 AUCGCCUGUAGAUCUCC NNNN NMB2 chr6:29943571
_____ CGGGCUG CC ____________29943595 

159 UCGCCUGUAGAUCUCCC NNNN NMB2 chr6:29943572
_____ GGGCUGG CC ____________29943596 

160 UUGUCUCCCCUCCUUGU NNNN NME2 chr6:29943595
_____ GGGAGGC CC ____________29943619 

161 AUUGUCUCCCCUCCUUG NNNN NMB2 chr6:29943596
_____ UGGGAGG CC ____________29943620 

162 CCCAAUUGUCUCCCCUC NNNN NMB2 chr6:29943600
_____ CUUGUGG CC ____________29943624 

163 GGAUGGAGCCGCGGGCG NGG Spy+BaseEditor chr6:29942885
_____ CCG ________________29942905 

164 GCGGGCGCCGUGGAUAG NGG Spy+BaseEditor chr6:29942895
_____ AGC __________________29942915 

165 UGCUCUAUCCACGGCGC NGG Spy+BaseEditor chr6:29942896
______ CCG _____________________29942916 

166 GGCGCCGUGGAUAGAGC NGG Spy+BaseEditor chr6:29942898
_____ AGG __________________29942918 

167 GCGCCGUGGAUAGAGCA NGG Spy+BaseEditor chr6:29942899
_____ GGA __________________29942919 

168 CGCCGUGGAUAGAGCAG NGG Spy+BaseEditor chr6:29942900

169 GUGGAUAGAGCAGGAG NGG Spy+BaseEditor chr6:29942904
_____ GGGC __________________ 29942924 

170 GCGUCUCCUUCCCGUUC NGG Spy+BaseEditor chr6:29943511
_____ UCC __________________29943531 

171 GAAGGAGACGCUGCAGC NGG Spy+BaseEditor chr6:29943520
_____ GCA __________________29943540 

172 AAGGAGACGCUGCAGCG NGG Spy+BaseEditor chr6:29943521
_____ CAC __________________ 29943541 

173 GCUGCAGCGCACGGGUA NGG Spy+BaseEditor chr6:29943529
______ CCA _____________________29943549 

174 AGAUCUACAGGCGAUCA NGG Spy+BaseEditor chr6:29943566
_____ GGG __________________ 29943586 

175 CUGAUCGCCUGUAGAUC NGG Spy+BaseEditor chr6:29943568
_____ UCC __________________ 29943588 

176 UGAUCGCCUGUAGAUCU NGG Spy+BaseEditor chr6:29943569
______ CCC ______________29943589 

177 GGGAGAUCUACAGGCG NGG Spy+Base Editor chr6:29943569
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_____ AUCA __________________ 29943589 
178 COGGAGAUCUACAGOCO NOG Spy+BaseEditor chr6:29943570

_____ AUC __________________ 29943590 
179 CGCCUGUAGAUCUCCCG NGG Spy+BaseEditor chr6:29943573

_____ GGC __________________29943593 
180 GGCCAGCCCGGGAGAUC NOG Spy+BaseEditor chr6:29943578

_____ UAC __________________ 29943598 
181 UCCCGGGCUGGCCUCCC NOG Spy+BaseEditor chr6:29943585

_____ ACA __________________ 29943605 
182 GGGCUGGCCUCCCACAA NOG Spy+BaseEditor chr6:29943589

_____ OGA __________________ 29943609 
* TheguidesequencedisclosedinthisTablemaybeunmodifiedormodifiedwitha 

modificationpatterndisclosedhereinoravailableintheart.  

[00172] Table5.AdditionalExemplaryHLA-Aguidesequences.  

Guide SEQID Guide Exemplary ExemplaryGuide Genomic 
ID NOtothe Sequence GuideRNAFull RNAModified Coordinates 

Guide Sequencewith Sequence (hg38J 
Sequence PAM (fourterminalU 

9 

(SEQIDNOS. residuesareoptionaland 
505-532) mayinclude0,1,2,3,4, 

ormoreUs) 
_______ ____________________ ________________ (SEQ ID NOS: 533-560)____________ 
00218 183 ACGACA ACGACACUGA mA*mC*mG*ACACU chr6:299424 
57 CUGAUU UUGGCUUCUC GAUUGGCUUCUCGU 69-29942489 

GGCUUC GUUUUAGAGC UUUAGAmGmCmUm 
UC UAGAAAUAGC AmGmAmAmAmUmA 

AAGUUAAAAU mGmCAAGUUAAAA 
AAGGCUAGUC UAAGGCUAGUCCGU 
CGUUAUCAAC UAUCAmAmCmUmU 

GGCACCGAGU GmUmGmGmCmAmC 
CGGUGCUUUU mCmGmAmGmUmCm 

GmGmUmGmCmU*m 
______________________________ U*mU*mU ________ 
00218 184 ACCCCU ACCCCUCAUC mA*mC*mC*CCUCA chr6:299430 
58 CAUCCC CCCCACGGAC UCCCCCACGGACGU 58-29943078 

CCACGG GUUUUAGAGC UUUAGAmGmCmUm 
AC UAGAAAUAGC AmOmAmAmAmUmA 

AAGUUAAAAU mGmCAAGUUAAAA 
AAGGCUAGUC UAAGGCUAGUCCGU 
CGUUAUCAAC UAUCAmAmCmUmU 
UUGAAAAAGU mOmAmAmAmAmAm 
GGCACCGAGU GmUmGmGmCmAmC 
CGGUGCUUUU mCmGmAmGmUmCm 

GmGmUmGmCmU*m 
______________________________ U*mU*mU ________ 
00218 185 GGCCCG GGCCCGUCCG mG*mG*mC*CCGUC chr6:299430 
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59 UCCOUG UGGOGGAUGA CGUGGGGGAUGAG 63-29943083 

GGGGAU GUUUUAGAGC UUUUAGAmGmCmU 

GA UAGAAAUAGC mAinGmAmAmAmUm 
AAGUUAAAAU AmGmCAAGUUAAA 

AAGGCUAGUC AUAAGGCUAGUCCG 

CGUUAUCAAC UUAUCAmAmCmUm 

UUGAAAAAGU UmGmAmAmAmAmA 
GGCACCGAGU mGmUmGmGmCmAm 
CGGUGCUUUU CmCmGmAmGmUmC 

mGmGmUmGmCmU* 
_________ ______________________________________________mU*mU*mU _______________ 
G0218 186 GCCAGG GCCAGGUCGC mG*mC*mC*AGGUC chr6:299430 
60 UCGCCC CCACAGUCUC GCCCACAGUCUCGU 80-29943100 

ACAGUC GUUUUAGAGC UUUAGAmGmCmUm 
UC UAGAAAUAGC AmGmAmAmAmUmA 

AAGUUAAAAU mGmCAAGUUAAAA 
AAGGCUAGUC UAAGGCUAGUCCGU 

CGUUAUCAAC UAUCAmAmCmUmU 
UUGAAAAAGU mGmAmAmAmAmAm 
GGCACCGAGU GmUmGmGmCmAmC 
CGGUGCUUUU mCmGmAmGmUmCm 

GmGmUmGmCmU*m 
______________________________U*mU*mU ________ 
60218 187 GUUUAG GUUUAGGCCA mG*mU*mU*UAGGC chr6:299431 
61 GCCAAA AAAAUCCCCC CAAAAAUCCCCCGU 87-29943207 

AAUCCC GUUUUAGAGC UUUAGAmGmCmUm 
CC UAGAAAUAGC AmGmAmAmAmUmA 

AAGUUAAAAU mGmCAAGUUAAAA 
AAGGCUAGUC UAAGGCUAGUCCGU 

CGUUAUCAAC UAUCAmAmCmUmU 
UUGAAAAAGU mGmAmAmAmAmAm 
GGCACCGAGU GmUmGmGmCmAmC 

GmGmUmGmCmU*m 
______________________________U*mU*mU ________ 
60218 188 GGCCAA GGCCAAAAAU mG*mG*mC*CAAAA chr6:299431 
62 AAAUCC CCCCCCGGGU AUCCCCCCGGGUGU 92-29943212 

CCCCGG GUUUUAGAGC UUUAGAmGmCmUm 

GU UAGAAAUAGC AmGmAmAmAmUmA 
AAGUUAAAAU mGmCAAGUUAAAA 

AAGGCUAGUC UAAGGCUAGUCCGU 

CGUUAUCAAC UAUCAmAmCmUmU 

UUGAAAAAGU mGmAmAmAmAmAm 
GGCACCGAGU GmUmGmGmCmAmC 
CGGUGCUUUU mCmGmAmGmUmCm 

GmGmUmGmCmU*m 
______________________________ U*mU*mU ________ 
60218 189 GACCAA GACCAACCCG mG*mA*mC*CAACC chr6:299431 
63 CCCGGG GGGGGAUUUU CGGGGGGAUUUUG 97-29943217 

____________GGGAUU GUUUUAGAGC UUUUAGAmGmCmU _________ 
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UU UAGAAAUAGC mAinGmAmAmAmUm 
AAGUUAAAAU AmGmCAAGUUAAA 
AAGGCUAGUC AUAAGGCUAGUCC0 
CGUUAUCAAC UUAUCAmAmCmUm 
UUGAAAAAGU UmOmAmAmAmAmA 
GGCACCGAGU mGmUmGmGmCmAm 
cGGUGcUUUU CmCmGmAmGmUmC 

mGmGmUmGmCmU* 
_________ __________________________ ____________________mU*mU*mU _______________ 
00218 190 CACOOG CACGGGCCCA mC*mA*mC*GGGCC chr6:299438 
64 cc CAAG AGOCUOCUOC CAAGGCUGCUGCGU 12-29943832 

GCUGcU GUUUUAGAGC UUUAGAmGmCmUm 
(K UAGAAAUAGC AmOmAmAmAmUmA 

AAGUUAAAAU mGmCAAGUUAAAA 
AAGGCUAGUC UAAGGCUAGUCCGU 
CGUUAUCAAC UAUCAmAmCmUmU 
UUGAAAAAGU mOmAmAmAmAmAm 
GGCACCGAGU GmUmGmGmCmAmC 
CGGUGCUUUU mCmGmAmGmUmCm 

GmGmUmGmCmU*m 
______________________________ U*mU*mU ________ 
00218 191 ACCCUC ACCCUCAUGC mA*mC*mC*CUCAU chr6:299443 
65 AUGCUG UGCACAUGGC GCUGCACAUGGCGU 49-29944369 

CACAUG GUUUUAGAGC UUUAGAmGmCmUm 
(JC UAGAAAUAGC AmOmAmAmAmUmA 

AAGUUAAAAU mGmCAAGUUAAAA 
AAGGCUAGUC UAAGGCUAGUCCGU 
CGUUAUCAAC UAUCAmAmCmUmU 
UUGAAAAAGU mOmAmAmAmAmAm 
GGCACCGAGU GmUmGmGmCmAmC 
cGGUGcUUUU mCmGmAmGmUmCm 

GmGmUmGmCmU*m 

00218 192 CCUCUA CCUCUAGGAC mC*mC*mU*CUAGO chr6:299449 
66 GGACCU CUUAAGGCCC ACCUUAAGGCCCGU 96-29945016 

UAAGGC GUUUUAGAGC UUUAGAmGmCmUm 
CC UAGAAAUAGC AmOmAmAmAmUmA 

AAGUUAAAAU mGmCAAGUUAAAA 
AAGGCUAGUC UAAGGCUAGUCCGU 
CGUUAUCAAC UAUCAmAmCmUmU 
UUGAAAAAGU mGmAmAmAmAmAm 
GGCACCGAGU GmUmGmGmCmAmC 
CGGUGCUUUU mCmGmAmGmUmCm 

GmGmUmGmCmU*m 
______________________________ U*mU*mU ________ 
00218 193 GCUCCU OCUCcUUUcU mG*mC*mU*CCUUU chr6:299450 
67 UUCUGG GGUAUCUCAC CUGGUAUCUCACGU 18-29945038 

UAUCUC GUUUUAGAGC UUUAGAmGmCmUm 
AC UAGAAAUAGC AmOmAmAmAmUmA 

___________________AAGUUAAAAU mGmCAAGUUAAAA _________ 
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AAGGCUAGUC UAAGGCUAGUCCGU 

CGUUAUCAAC UAUCAmAmCmUmU 

UUGAAAAAGU mOmAmAmAmAmAm 

GGCACCGAGU GmUmGmGmCmAmC 

cGGUGcUUUU mCmGmAmGmUmCm 

GmGmUmGmCmU*m 

______________________________U*mU*mU ________ 

00218 194 GCUAUG GCUAUGGGGU mG*mC*mU*AUGGG chr6:299453 

68 GGGUUU UUCUUUGCAU GUUUCUUUGCAUG 41-29945361 

cUUUGc GUUUUAGAGC UUUUAGAmGmCmU 
AU UAGAAAUAGC mAinGmAmAmAmUm 

AAGUUAAAAU AmGmCAAGUUAAA 

AAGGCUAGUC AUAAGGCUAGUCC0 

CGUUAUCAAC UUAUCAmAmCmUm 
UUGAAAAAGU UmOmAmAmAmAmA 

GGCACCGAGU mGmUmGmGmCmAm 

cGGUGcUUUU CmCmGmAmGmUmC 
mGmGmUmGmCmU* 

_______________________________________________________mU*mU*mU _______________ 

00218 195 GCCUUU GCCUUUGCAG mG*mC*mC*UUUGC chr6:299455 
69 0CA0AA AAACAAAOUC AGAAACAAAOUCG 26-29945546 

ACAAA0 GUUUUAGAOC UUUUAGAmGmCmU 
UC UAGAAAUAUC mAinGmAmAmAmUm 

AAGUUAAAAU AmGmCAAGUUAAA 

AAGGCUAOUC AUAAGGCUAOUCC0 
CGUUAUCAAC UUAUCAmAmCmUm 
UUGAAAAAGU UmOmAmAmAmAmA 
GGCACCGAGU mGmUmGm0mCmAm 
CGGUGCUUUU CmCmGmAmGmUmC 

mGmGmUmGmCmU* 
_________ ______________________________________________mU*mU*mU _______________ 
00218 196 UGGACC UGGACCAACC mU*mG*mG*ACCAA chr6:299448 

CCUCCU GUUUUAGAGC UUUAGAmGmCmUm (mismatchto 
GA UAGAAAUAGC AmOmAmAmAmUmA hg382) 

AAGUUAAAAU mGmCAAGUUAAAA 
AAGGCUAGUC UAAGGCUAGUCCGU 

CGUUAUCAAC UAUCAmAmCmUmU 

UUGAAAAAGU mOmAmAmAmAmAm 
GGCACCGAGU GmUmGmGmCmAmC 
CGGUGCUUUU mCmGmAmGmUmCm 

GmGmUmGmCmU*m 
______________________________U*mU*mU ________ 
00218 197 AGCCUC AGCCUCUCUG mA*mG*mC*CUCUC Na 
71 UCUGAC ACCUUUAGCA UGACCUUUAGCAGU 

CUUUAG GUUUUAGAGC UUUAGAmGmCmUm 
CA UAGAAAUAGC AmOmAmAmAmUmA 

AAGUUAAAAU mGmCAAGUUAAAA 
AAGGCUAGUC UAAGGCUAGUCCGU 

___________________ CGUUAUCAAC UAUCAmAmCmUmU _________ 
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UUGAAAAAGU mOmAmAmAmAmAm 
GGCACCGAGU GmUmGmGmCmAmC 
cGGUGcUUUU mCmGmAmGmUmCm 

GmGmUmGmCmU*m 
______________________________U*mU*mU ________ 
00218 198 cGcccU cocceuccuG mC*mG*mC*CCUCC Na 
72 CCUGAA AAGGUCCUCA UGAAGGUCCUCAGU 

GGUccU GUUUUAGAGC UUUAGAmGmCmUm 
CA UAGAAAUAGC AmOmAmAmAmUmA 

AAGUUAAAAU mGmCAAGUUAAAA 
AAGGCUAGUC UAAGGCUAGUCCGU 
CGUUAUCAAC UAUCAmAmCmUmU 
UUGAAAAAGU mOmAmAmAmAmAm 
GGCACCGAGU GmUmGmGmCmAmC 
CGGUGCUUUU mCmGmAmGmUmCm 

GmGmUmGmCmU*m 
______________________________U*mU*mU ________ 
00218 200 Ceocce CCGCCCUCCU mC*mC*mG*CCCUCC Na 

73 UCCUGA GAAGGUCCUC UGAAGGUCCUCGUU 
AG0UCC GUUUUAGA0C UUAGAmGmCmUmA 
UC UAGAAAUAUC mOmAmAmAmUmAm 

AAGUUAAAAU GmCAAGUUAAAAU 
AAGGCUA0UC AAGGCUAGUCCGUU 
C0UUAUCAAC AUCAmAmCmUmUm 
UUGAAAAA0U OmAmAmAmAmAmO 
GGCACCGAGU mUmGmGmCmAmCm 
C0GU0CUUUU CmGmAmGmUmCmG 

mGmUmGmCmU*mU* 
______________________________ mU*mU _________ 
00218 201 UGGUUC UGGUUCCCUU mU*mG*mG*UUCCC chr6:299437 
74 CCUUUG UGACACACAC UUUGACACACACGU 94-29943814 

ACACAC GUUUUAGAGC UUUAGAmGmCmUm 
(mismatchto 

AAGUUAAAAU mGmCAAGUUAAAA 
AAGGCUAGUC UAAGGCUAGUCCGU 
CGUUAUCAAC UAUCAmAmCmUmU 
UUGAAAAAGU mOmAmAmAmAmAm 
GGCACCGAGU GmUmGmGmCmAmC 
CGGUGCUUUU mCmGmAmGmUmCm 

GmGmUmGmCmU*m 
______________________________ U*mU*mU ________ 
00218 202 GACCCU GACCCUGCUA mG*mA*mC*CCUGC na 
75 GCUAAA AAGGUCA0AG UAAAGGUCA0AG0 

OGUCAG GUUUUAGA0C UUUUAGAmGmCmU 
AG UAGAAAUAUC mAmGmAmAmAmUm 

AAGUUAAAAU AmGmCAAGUUAAA 
AAGGCUAGUC AUAAGGCUAGUCC0 
CGUUAUCAAC UUAUCAmAmCmUm 
UUGAAAAAGU UmOmAmAmAmAmA 

___________________GGCACCGAGU mGmUmGmGmCmAm ________ 
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cGGUGcUUUU CmCmGmAmGmUmC 
mGmGmUmGmCmU* 

_______________________________________________________mU*mU*mU _______________ 
00218 203 AGGACC AGGACCUUCA mA*mG*mG*ACCUU na 
76 UUCAGG GGAGGGCGGU CAGGAGGOCOGUG 

AGGOCO GUUUUAGAGC UUUUAGAmGmCmU 
GU UAGAAAUAGC mAnGmAmAmAmUm 

AAGUUAAAAU AmGmCAAGUUAAA 
AAGGCUAGUC AUAAGGCUAGUCC0 
CGUUAUCAAC UUAUCAmAmCmUm 
UUGAAAAAGU UmOmAmAmAmAmA 
GGCACCGAGU mGmUmGmGmCmAm 
CGGUGCUUUU CmCmGmAmGmUmC 

mGmGmUmGmCmU* 
_______________________________________________________ mU*mU*mU _______________ 

00218 204 OCACAC GCACACUUCU mG*mC*mA*CACUU chr6:299446 
77 UUCUAC ACCUGGGUCU CUACCUGGGUCUGU 71-29944691 

CU000U GUUUUAGAOC UUUAGAmGmCmUm (mismatchto 
CU UAGAAAUAOC AmOmAmAmAmUmA hg383) 

AA0UUAAAAU mGmCAAGUUAAAA 
AA00CUA0UC UAAGGCUAGUCCGU 
COUUAUCAAC UAUCAmAmCmUmU 
UUGAAAAAOU mOmAmAmAmAmAm 
00CACCGAGU GmUmOmGmCmAmC 
C00U0CUUUU mCm0mAm0mUmCm 

0m0mUm0mCmU*m 
______________________________ U*mU*mU ________ 
00218 205 0A0CCU GAGCCUCUCU mG*mA*mG*CCUCU na 
78 CUCUGA OACCUUUAOC CUOACCUUUAOCOU 

CCUUUA OUUUUAOAOC UUUAOAmOmCmUm 
OC UAOAAAUAUC AmOmAmAmAmUmA 

AA0UUAAAAU mOmCAAOUUAAAA 

COUUAUCAAC UAUCAmAmCmUmU 
UUOAAAAAOU mOmAmAmAmAmAm 
00CACCOAOU OmUmOmOmCmAmC 
C00U0CUUUU mCm0mAm0mUmCm 

GmGmUmGmCmU*m 
______________________________ U*mU*mU ________ 
00218 206 ACACUC ACACUCCUCC mA*mC*~CUCCU chr6:299440 
79 CUCCAG AUCACACAUG CCA0CACACAUOOU 54-29944074 

CACACA OUUUUAOAOC UUUAOAmOmCmUm (mismatchto 
UG UAOAAAUAOC AmOmAmAmAmUmA hg382) 

AA0UUAAAAU mOmCAAOUUAAAA 
AA00CUA0UC UAAOOCUAOUCCOU 
COUUAUCAAC UAUCAmAmCmUmU 
UUOAAAAAOU mOmAmAmAmAmAm 
00CACCOAOU OmUmOmOmCmAmC 
C00U0CUUUU mCm0mAm0mUmCm 

_______________________________ OmOmUmOmCmU*m _________ 
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______________________________ U*mU*mU ________ 

00218 207 CUCUGA CUCUGACCUU mC*mU*mC*UGACC na 
80 CCUUUA UAGCAGGGUC UUUAGCAGGGUCG 

OCAGGO GUUUUAGAGC UUUUAGAmGmCmU 
UC UAGAAAUAGC mAinGmAmAmAmUm 

AAGUUAAAAU AmGmCAAGUUAAA 
AAGGCUAGUC AUAAGGCUAGUCC0 
CGUUAUCAAC UUAUCAmAmCmUm 
UUGAAAAAGU UmOmAmAmAmAmA 
GGCACCGAGU mGmUmGm0mCmAm 
CGGUGCUUUU CmCmGmAmGmUmC 

mGmGmUmGmCmU* 
_________ ______________________________________________mU*mU*mU _______________ 
00218 208 CAAGAU CAAGAUAGCC mC*mA*mA*GAUAG chr6:299440 
81 AGCCAC ACAUGUGUOC CCACAUGUGUGCGU 43-29944063 

AUGUGU GUUUUAGAGC UUUAGAmGmCmUm (mismatchto 
OC UAGAAAUAGC AmOmAmAmAmUmA hg382) 

AAGUUAAAAU mGmCAAGUUAAAA 
AAGGCUAGUC UAAGGCUAGUCCGU 
CGUUAUCAAC UAUCAmAmCmUmU 
UUGAAAAAGU mOmAmAmAmAmAm 
GGCACCGAGU GmUmGmGmCmAmC 
CGGUGCUUUU mCmGmAmGmUmCm 

GmGmUmGmCmU*m 
______________________________ U*mU*mU ________ 
00218 209 UCUGAC UCUGACCUUU mU*mC*mU*GACCU chr6:299444 
82 CUUUAG AGCAGGGUCA UUAGCAGGGUCAG 50-29944470 

CAGGGU GUUUUAGAGC UUUUAGAmGmCmU (mismatchto 
CA UAGAAAUAGC mAmOmAmAmAmUm hg383) 

AAGUUAAAAU AmGmCAAGUUAAA 
AAGGCUAGUC AUAAGGCUAGUCC0 

UUGAAAAAGU UmOmAmAmAmAmA 
GGCACCGAGU mGmUmGmGmCmAm 
CGGUGCUUUU CmCmGmAmGmUmC 

mGmGmUmGmCmU* 
_______________________________________________________ mU*mU*mU _______________ 

00218 210 UGUAAA UGUAAAGGUG mU*mG*mU*AAAGG chr6:299452 
83 GOUGAG AGAGCCUGGA UGAGAGCCUGGAG 74-29945294 

AGCCUG GUUUUAGAGC UUUUAGAmGmCmU 
(mismatchto 

GA UAGAAAUAGC mAmOmAmAmAmUm hg381) 
AAGUUAAAAU AmGmCAAGUUAAA 
AAGGCUAGUC AUAAGGCUAGUCC0 
CGUUAUCAAC UUAUCAmAmCmUm 
UUGAAAAAGU UmOmAmAmAmAmA 
GGCACCGAGU mGmUmGmGmCmAm 
CGGUGCUUUU CmCmGmAmGmUmC 

mGmGmUmGmCmU* 
_______________________________________________________ mU*mU*mU _______________ 

00218 211 GAAGGU GAAGGUCCCU mG*mA*mA*GGUCC chr6:299448 
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84 ccCUGA GAGGACCUUC CUGAGGACCUUCGU 59-29944879 
GGACCU GUUUUAGAGC UUUAGAmGmCmUm 

(mismatchto 
UC UAGAAAUAGC AmOmAmAmAmUmA hg383) 

AAGUUAAAAU mGmCAAGUUAAAA 
AAGGCUAGUC UAAGGCUAGUCCGU 
CGUUAUCAAC UAUCAmAmCmUmU 
UUGAAAAAGU mOmAmAmAmAmAm 
GGCACCGAGU GmUmGmGmCmAmC 
cGGUGcUUUU mCmGmAmGmUmCm 

GmGmUmGmCmU*m 
______________________________ U*mU*mU ________ 

* TheguidesequencedisclosedinthisTablemaybeunmodified modifiedwiththe 

exemplarymodificationpatternshownintheTableormodifiedwithadifferentmodification 

patterndisclosedhereinoravailableintheart.  

[00173] InsomeembodimentstheHLA-AgRNAcomprisesaguidesequenceselected 

fromanyoneofSEQIDNOs:1-95.InsomeembodimentstheHLA-AgRNAcomprisesa 

guidesequenceselectedfromanyoneofSEQIDNOs:7,13-18,22,26,31,33,37-41,43 

45,47,57,59,62,66,87.InsomeembodimentstheHLA-AgRNAcomprisesaguide 

sequenceselectedfromanyoneofSEQIDNOs:13-18,26,37-39,41,43,45,62.Insome 

embodimentstheHLA-AgRNAcomprisesaguidesequenceselectedfromanyoneofSEQ 

IDNOs:13-18. InsomeembodimentstheHLA-AgRNAcomprisesaguidesequence 

selectedfromanyoneofSEQIDNOs:13-17.nsomeembodimentstheHLA-AgRNA 

comprisesaguidesequenceselectedfromanyoneofSEQIDNOs:37-39,41,43,and45.In 

someembodimentstheHLA-AgRNAcomprisesaguidesequenceselectedfromanyoneof 

[00174] InsomeembodimentsthegRNAcomprisesaguidesequenceselectedfromany 

oneofSEQIDNOs:1-211.InsomeembodimentstheHLA-AguideRNAcomprisesa 

guidesequencethatisatleast17,18,19,or20contiguousnucleotidesofasequenceselected 

fromSEQIDNOs:1-211.InsomeembodimentstheHLA-AguideRNAcomprisesaguide 

sequencethatisatleast950o,900o or85~o9 toasequenceselectedfromSEQID 

NOs:1-211. InsomeembodimentstheHLA-AguideRNAcomprisesaguidesequencethat 

isatleast950o4 
toasequenceselectedfromSEQIDNOs:1-211.  

[00175] InsomeembodimentstheHLA-AguideRNAcomprisesaguidesequencethat 

comprisesatleast10contiguousnucleotides+10nucleotidesofagenomiccoordinatelisted 

inTables2-5.Asusedhereinatleast10contiguousnucleotides+10nucleotidesofa 

genomiccoordinatemeansforexampleatleast10contiguousnucleotideswithinthe 

genomiccoordinateswhereinthegenomiccoordinatesinclude10nucleotidesinthe5 
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directionand10nucleotidesinthe3' directionfromtherangeslistedinTables2-5.For 
9 

exampleanHLA-AguideRNAmaycompnse10contiguousnucleotideswithinthegenomic 

coordinateschr6:29942864tochr6:29942903orchr6:29943528tochr6:29943609,0 

theboundarynucleotidesoftheseranges.InsomeembodimentstheHLA-AguideRNA 

comprisesaguidesequencethatisatleast17,18,19,or20contiguousnucleotidesofa 

sequencethatcomprises10contiguousnucleotides+10nucleotidesofagenomiccoordinate 

listedinTables1-2and5,oraguidesequencethatiscomplementarytoatleast17,18,19 

20,21, 22,23,or24contiguousnucleotidesofasequencethatcomprises10contiguous 

nucleotides+ 10nucleotidesofagenomiccoordinatelistedinTable4. Income 

embodimentstheHLA-AguideRNAcomprisesaguidesequencethatisatleast950o 0 

9 

or850oidenticaltoasequenceselectedfromasequencethatis17,18,19,or20contiguous 

nucleotidesofasequencethatcomprises10contiguousnucleotides+10nucleotidesofa 

genomiccoordinatelistedinTables1-2and5,oraguidesequencethatiscomplementaryto 
9 

atleast17,18,19,20,21,22,23,or24contiguousnucleotidesofasequencethatcompnses 

10contiguousnucleotides+10nucleotidesofagenomiccoordinatelistedinTable4.  

[00176] InsomeembodimentstheTables2-5guideRNAcomprisesaguidesequence 

thatcomprisesatleast15contiguousnucleotides+10nucleotidesofagenomiccoordinate 

listedinTables2-5.InsomeembodimentstheHLA-AguideRNAcomprisesaguide 
9 

sequencethatcompnsesatleast20contiguousnucleotides+10nucleotidesofagenomic 

coordinatelistedinTables2-5.  

[00177] InsomeembodimentstheHLA-AguideRNAcomprisesSEQIDNO:1.Insome 

HLA-AguideRNAcomprisesSEQIDNO:3.InsomeembodimentstheHLA-Aguide 

RNAcomprisesSEQIDNO:4.InsomeembodimentstheHLA-AguideRNAcomprises 

SEQIDNO:5.InsomeembodimentstheHLA-AguideRNAcomprisesSEQIDNO:6.In 

someembodimentstheHLA-AguideRNAcomprises SEQIDNO: 7. Income 

embodimentstheHLA-AguideRNAcomprisesSEQIDNO:8.Insomeembodimentsthe 

HLA-AguideRNAcomprisesSEQIDNO:9.InsomeembodimentstheHLA-Aguide 

RNAcomprisesSEQIDNO:10.InsomeembodimentstheHLA-AguideRNA 9 

9 

SEQIDNO:11.InsomeembodimentstheHLA-AguideRNAcompnsesSEQIDNO:12.  

InsomeembodimentstheHLA-AguideRNAcomprisesSEQIDNO:13.Insome 

embodimentstheHLA-AguideRNAcomprisesSEQIDNO:14.Insomeembodimentsthe 

HLA-AguideRNAcomprisesSEQIDNO:15.InsomeembodimentstheHLA-Aguide 

RNAcomprisesSEQIDNO:16.InsomeembodimentstheHLA-AguideRNA 9 

composes 
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SEQIDNO:17.InsomeembodimentstheHLA-AguideRNAcompnsesSEQIDNO:18.  

InsomeembodimentstheHLA-AguideRNAcomprisesSEQIDNO:19.Insome 

embodimentstheHLA-AguideRNAcomprisesSEQIDNO:20.Insomeembodimentsthe 

HLA-AguideRNAcomprisesSEQIDNO:21.InsomeembodimentstheHLA-Aguide 

RNAcomprisesSEQIDNO:22.InsomeembodimentstheHLA-AguideRNA 0 

0 

SEQIDNO:23.InsomeembodimentstheHLA-AguideRNAcompnsesSEQIDNO:24.  

InsomeembodimentstheHLA-AguideRNAcomprisesSEQIDNO:25.Insome 

embodimentstheHLA-AguideRNAcomprisesSEQIDNO:26.Insomeembodimentsthe 

HLA-AguideRNAcomprisesSEQIDNO:27.InsomeembodimentstheHLA-Aguide 

RNAcomprisesSEQIDNO:28.InsomeembodimentstheHLA-AguideRNA 0 

0 

SEQIDNO:29.InsomeembodimentstheHLA-AguideRNAcompnsesSEQIDNO:30.  

InsomeembodimentstheHLA-AguideRNAcomprisesSEQIDNO:31. Income 

embodimentstheHLA-AguideRNAcomprisesSEQIDNO:32.Insomeembodimentsthe 

HLA-AguideRNAcomprisesSEQIDNO:33.InsomeembodimentstheHLA-Aguide 

RNAcomprisesSEQIDNO:34.InsomeembodimentstheHLA-AguideRNA 0 

SEQIDNO:35.InsomeembodimentstheHLA-AguideRNAcomprisesSEQIDNO:36.  

InsomeembodimentstheHLA-AguideRNAcomprisesSEQIDNO:37.Insome 

embodimentstheHLA-AguideRNAcomprisesSEQIDNO:38.Insomeembodimentsthe 

HLA-AguideRNAcomprisesSEQIDNO:39.InsomeembodimentstheHLA-Aguide 

RNAcomprisesSEQIDNO:40.InsomeembodimentstheHLA-AguideRNA 0 

0 

SEQIDNO:41.InsomeembodimentstheHLA-AguideRNAcompnsesSEQIDNO:42.  

embodimentstheHLA-AguideRNAcomprisesSEQIDNO:44.Insomeembodimentsthe 

HLA-AguideRNAcomprisesSEQIDNO:45.InsomeembodimentstheHLA-Aguide 

RNAcomprisesSEQIDNO:46.InsomeembodimentstheHLA-AguideRNA 0 

0 

SEQIDNO:47.InsomeembodimentstheHLA-AguideRNAcompnsesSEQIDNO:48.  

InsomeembodimentstheHLA-AguideRNAcomprisesSEQIDNO:49.Insome 

embodimentstheHLA-AguideRNAcomprisesSEQIDNO:50.Insomeembodimentsthe 

HLA-AguideRNAcomprisesSEQIDNO:51.InsomeembodimentstheHLA-Aguide 

RNAcomprisesSEQIDNO:52.InsomeembodimentstheHLA-AguideRNA 0 

0 

SEQIDNO:53.InsomeembodimentstheHLA-AguideRNAcompnsesSEQIDNO:54.  

InsomeembodimentstheHLA-AguideRNAcomprisesSEQIDNO:55.Insome 

embodimentstheHLA-AguideRNAcomprisesSEQIDNO:56.Insomeembodimentsthe 

HLA-AguideRNAcomprisesSEQIDNO:57.InsomeembodimentstheHLA-Aguide 
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WO20221140586 PCTfLTS2O21/064930 

RNAcomprisesSEQIDNO:58.InsomeembodimentstheHLA-AguideRNAcompnses 

SEQIDNO:59.InsomeembodimentstheHLA-AguideRNAcompnsesSEQIDNO:60.  

InsomeembodimentstheHLA-AguideRNAcomprisesSEQIDNO:61. Income 

embodimentstheHLA-AguideRNAcomprisesSEQIDNO:62.Insomeembodimentsthe 

HLA-AguideRNAcomprisesSEQIDNO:63.InsomeembodimentstheHLA-Aguide 

RNAcomprisesSEQIDNO:64.InsomeembodimentstheHLA-AguideRNAcompnses 
0 

SEQIDNO:65.InsomeembodimentstheHLA-AguideRNAcompnsesSEQIDNO:66.  

InsomeembodimentstheHLA-AguideRNAcomprisesSEQIDNO:67.Insome 

embodimentstheHLA-AguideRNAcomprisesSEQIDNO:68.Insomeembodimentsthe 

HLA-AguideRNAcomprisesSEQIDNO:69.InsomeembodimentstheHLA-Aguide 

RNAcomprisesSEQIDNO:70.InsomeembodimentstheHLA-AguideRNA 0 

0 

SEQIDNO:71.InsomeembodimentstheHLA-AguideRNAcompnsesSEQIDNO:72.  

InsomeembodimentstheHLA-AguideRNAcomprisesSEQIDNO:73.Insome 

embodimentstheHLA-AguideRNAcomprisesSEQIDNO:74.Insomeembodimentsthe 

HLA-AguideRNAcomprisesSEQIDNO:75.InsomeembodimentstheHLA-Aguide 

RNAcomprisesSEQIDNO:76.InsomeembodimentstheHLA-AguideRNA 0 

0 

SEQIDNO:77.InsomeembodimentstheHLA-AguideRNAcompnsesSEQIDNO:78.  

InsomeembodimentstheHLA-AguideRNAcomprisesSEQIDNO:79.Insome 

embodimentstheHLA-AguideRNAcomprisesSEQIDNO:80.Insomeembodimentsthe 

HLA-AguideRNAcomprisesSEQIDNO:81.InsomeembodimentstheHLA-Aguide 

RNAcomprisesSEQIDNO:82.InsomeembodimentstheHLA-AguideRNA 0 

0 

InsomeembodimentstheHLA-AguideRNAcomprisesSEQIDNO:85.Insome 

embodimentstheHLA-AguideRNAcomprisesSEQIDNO:86.Insomeembodimentsthe 

HLA-AguideRNAcomprisesSEQIDNO:87.InsomeembodimentstheHLA-Aguide 

RNAcomprisesSEQIDNO:88.InsomeembodimentstheHLA-AguideRNA 0 

0 

SEQIDNO:89.InsomeembodimentstheHLA-AguideRNAcompnsesSEQIDNO:90.  

InsomeembodimentstheHLA-AguideRNAcomprisesSEQIDNO:91. Income 

embodimentstheHLA-AguideRNAcomprisesSEQIDNO:92.Insomeembodimentsthe 

HLA-AguideRNAcomprisesSEQIDNO:93.InsomeembodimentstheHLA-Aguide 

RNAcomprisesSEQIDNO:94.InsomeembodimentstheHLA-AguideRNA 0 

0 

SEQIDNO:95.InsomeembodimentstheHLA-AguideRNAcompnsesSEQIDNO:96.  

InsomeembodimentstheHLA-AguideRNAcomprisesSEQIDNO:97.Insome 

embodimentstheHLA-AguideRNAcomprisesSEQIDNO:98.Insomeembodimentsthe 
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HLA-AguideRNAcomprisesSEQIDNO:99.InsomeembodimentstheHLA-Aguide 

RNAcomprisesSEQIDNO:100.InsomeembodimentstheHLA-AguideRNAcompnses 

SEQIDNO:101.InsomeembodimentstheHLA-AguideRNAcomprisesSEQIDNO.  

102.InsomeembodimentstheHLA-AguideRNAcomprisesSEQIDNO:103.Insome 

embodimentstheHLA-AguideRNAcomprisesSEQIDNO:104.Insomeembodiments 

theHLA-AguideRNAcomprisesSEQIDNO:105.InsomeembodimentstheHLA-A 

guideRNAcomprisesSEQIDNO:106.InsomeembodimentstheHLA-AguideRNA 

comprisesSEQIDNO:107.InsomeembodimentstheHLA-AguideRNAcomprisesSEQ 

IDNO:108.InsomeembodimentstheHLA-AguideRNAcomprisesSEQIDNO:109.In 

someembodimentstheHLA-AguideRNAcomprisesSEQIDNO: 110.Insome 

embodimentstheHLA-AguideRNAcomprisesSEQIDNO:111. Insomeembodiments 

theHLA-AguideRNAcomprisesSEQIDNO:112.InsomeembodimentstheHLA-A 

guideRNAcomprisesSEQIDNO:113.InsomeembodimentstheHLA-AguideRNA 

comprisesSEQIDNO:114.InsomeembodimentstheHLA-AguideRNAcomprisesSEQ 

IDNO:115.InsomeembodimentstheHLA-AguideRNAcomprisesSEQIDNO:116.In 

someembodimentstheHLA-AguideRNAcomprisesSEQIDNO: 117.Insome 

embodimentstheHLA-AguideRNAcomprisesSEQIDNO:118.Insomeembodiments 

theHLA-AguideRNAcomprisesSEQIDNO:119.InsomeembodimentstheHLA-A 

guideRNAcomprisesSEQIDNO:120.InsomeembodimentstheHLA-AguideRNA 

comprisesSEQIDNO:121.InsomeembodimentstheHLA-AguideRNAcomprisesSEQ 

IDNO:122.InsomeembodimentstheHLA-AguideRNAcomprisesSEQIDNO:123.In 

embodimentstheHLA-AguideRNAcomprisesSEQIDNO:125.Insomeembodiments 

theHLA-AguideRNAcomprisesSEQIDNO:126.InsomeembodimentstheHLA-A 

guideRNAcomprisesSEQIDNO:127.InsomeembodimentstheHLA-AguideRNA 

comprisesSEQIDNO:128.InsomeembodimentstheHLA-AguideRNAcomprisesSEQ 

IDNO:129.InsomeembodimentstheHLA-AguideRNAcomprisesSEQIDNO:130.In 

someembodimentstheHLA-AguideRNAcomprisesSEQIDNO: 131. Income 

embodimentstheHLA-AguideRNAcomprisesSEQIDNO:132.Insomeembodiments 

theHLA-AguideRNAcomprisesSEQIDNO:133.InsomeembodimentstheHLA-A 

guideRNAcomprisesSEQIDNO:134.InsomeembodimentstheHLA-AguideRNA 

comprisesSEQIDNO:135.InsomeembodimentstheHLA-AguideRNAcomprisesSEQ 

IDNO:136.InsomeembodimentstheHLA-AguideRNAcomprisesSEQIDNO:137.In 

someembodimentstheHLA-AguideRNAcomprisesSEQIDNO: 138.Insome 
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embodimentstheHLA-AguideRNAcomprisesSEQIDNO:139.Insomeembodiments 

theHLA-AguideRNAcomprisesSEQIDNO:140.InsomeembodimentstheHLA-A 

guideRNAcomprisesSEQIDNO:141. InsomeembodimentstheHLA-AguideRNA 

comprisesSEQIDNO:142.InsomeembodimentstheHLA-AguideRNAcomprisesSEQ 

IDNO:143.InsomeembodimentstheHLA-AguideRNAcomprisesSEQIDNO:144.In 

someembodimentstheHLA-AguideRNAcomprisesSEQIDNO: 145.Insome 

embodimentstheHLA-AguideRNAcomprisesSEQIDNO:146.Insomeembodiments 

theHLA-AguideRNAcomprisesSEQIDNO:147.InsomeembodimentstheHLA-A 

guideRNAcomprisesSEQIDNO:148.InsomeembodimentstheHLA-AguideRNA 

comprisesSEQIDNO:149.InsomeembodimentstheHLA-AguideRNAcomprisesSEQ 

IDNO:150.InsomeembodimentstheHLA-AguideRNAcomprisesSEQIDNO:151.In 

someembodimentstheHLA-AguideRNAcomprisesSEQIDNO: 152.Insome 

embodimentstheHLA-AguideRNAcomprisesSEQIDNO:153.Insomeembodiments 

theHLA-AguideRNAcomprisesSEQIDNO:154.InsomeembodimentstheHLA-A 

guideRNAcomprisesSEQIDNO:155.InsomeembodimentstheHLA-AguideRNA 

comprisesSEQIDNO:156.InsomeembodimentstheHLA-AguideRNAcomprisesSEQ 

IDNO:157.InsomeembodimentstheHLA-AguideRNAcomprisesSEQIDNO:158.In 

someembodimentstheHLA-AguideRNAcomprisesSEQIDNO: 159.Insome 

embodimentstheHLA-AguideRNAcomprisesSEQIDNO:160.Insomeembodiments 

theHLA-AguideRNAcomprisesSEQIDNO:161. InsomeembodimentstheHLA-A 

guideRNAcomprisesSEQIDNO:162.InsomeembodimentstheHLA-AguideRNA 

IDNO:164.InsomeembodimentstheHLA-AguideRNAcomprisesSEQIDNO:165.In 

someembodimentstheHLA-AguideRNAcomprisesSEQIDNO: 166.Insome 

embodimentstheHLA-AguideRNAcomprisesSEQIDNO:167.Insomeembodiments 

theHLA-AguideRNAcomprisesSEQIDNO:168.InsomeembodimentstheHLA-A 

guideRNAcomprisesSEQIDNO:169.InsomeembodimentstheHLA-AguideRNA 

comprisesSEQIDNO:170.InsomeembodimentstheHLA-AguideRNAcomprisesSEQ 

IDNO:171.InsomeembodimentstheHLA-AguideRNAcomprisesSEQIDNO:172.In 

someembodimentstheHLA-AguideRNAcomprisesSEQIDNO: 173.Insome 

embodimentstheHLA-AguideRNAcomprisesSEQIDNO:174.Insomeembodiments 

theHLA-AguideRNAcomprisesSEQIDNO:175.InsomeembodimentstheHLA-A 

guideRNAcomprisesSEQIDNO:176.InsomeembodimentstheHLA-AguideRNA 

comprisesSEQIDNO:177.InsomeembodimentstheHLA-AguideRNAcomprisesSEQ 
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IDNO:178.InsomeembodimentstheHLA-AguideRNAcomprisesSEQIDNO:179.In 

someembodimentstheHLA-AguideRNAcomprisesSEQIDNO: 180.Insome 

embodimentstheHLA-AguideRNAcomprisesSEQIDNO:181. Insomeembodiments 

theHLA-AguideRNAcomprisesSEQIDNO:182.InsomeembodimentstheHLA-A 

guideRNAcomprisesSEQIDNO:183.InsomeembodimentstheHLA-AguideRNA 

comprisesSEQIDNO:184.InsomeembodimentstheHLA-AguideRNAcomprisesSEQ 

IDNO:185.InsomeembodimentstheHLA-AguideRNAcomprisesSEQIDNO:186.In 

someembodimentstheHLA-AguideRNAcomprisesSEQIDNO: 187.Insome 

embodimentstheHLA-AguideRNAcomprisesSEQIDNO:188.Insomeembodiments 

theHLA-AguideRNAcomprisesSEQIDNO:189.InsomeembodimentstheHLA-A 

guideRNAcomprisesSEQIDNO:190.InsomeembodimentstheHLA-AguideRNA 

comprisesSEQIDNO:191.InsomeembodimentstheHLA-AguideRNAcomprisesSEQ 

IDNO:192.InsomeembodimentstheHLA-AguideRNAcomprisesSEQIDNO:193.In 

someembodimentstheHLA-AguideRNAcomprisesSEQIDNO: 194.Insome 

embodimentstheHLA-AguideRNAcomprisesSEQIDNO:195.Insomeembodiments 

theHLA-AguideRNAcomprisesSEQIDNO:196.InsomeembodimentstheHLA-A 

guideRNAcomprisesSEQIDNO:197.InsomeembodimentstheHLA-AguideRNA 

comprisesSEQIDNO:198.InsomeembodimentstheHLA-AguideRNAcomprisesSEQ 

IDNO:199.InsomeembodimentstheHLA-AguideRNAcomprisesSEQIDNO:200.In 

someembodimentstheHLA-AguideRNAcomprisesSEQIDNO:201. Income 

embodimentstheHLA-AguideRNAcomprisesSEQIDNO:202.Insomeembodiments 

guideRNAcomprisesSEQIDNO:204.InsomeembodimentstheHLA-AguideRNA 

comprisesSEQIDNO:205.InsomeembodimentstheHLA-AguideRNAcomprisesSEQ 

IDNO:206.InsomeembodimentstheHLA-AguideRNAcomprisesSEQIDNO:207.In 

someembodimentstheHLA-AguideRNAcomprisesSEQIDNO:208.Insome 

embodimentstheHLA-AguideRNAcomprisesSEQIDNO:209.Insomeembodiments 

theHLA-AguideRNAcomprisesSEQIDNO:210.InsomeembodimentstheHLA-A 

guideRNAcomprisesSEQIDNO:211.  

[00178] AdditionalembodimentsofHLA-AguideRNAsareprovidedhereinincluding 

e.g., exemplarymodificationstotheguideRNA.  
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2. Geneticmod(ficationstoHLA-A 

[00179] Insomeembodimentsthemethodsandcompositionsdisclosedhereingenetically 

modifyatleastonenucleotideintheHLA-Ageneinacell.Geneticmodificationsencompass 

thepopulationofmodificationsthatresultsfromcontactwithageneeditingsystem(e.g.,the 

populationofeditsthatresultfromCas9andanHLA-AguideRNAorthepopulationof 

editsthatresultfromBC22andanHLA-AguideRNA).  

[00180] Insomeembodimentsthegeneticmodificationcomprisesatleastonenucleotide 

within the genomic coordinates chosen from: chr6:29942854- chr6:29942913 and 

chr6:29943518-chr6:29943619.  

[00181] Insomeembodimentsthegeneticmodificationcomprisesatleastonenucleotide 

withinthegenomiccoordinateschr6:29942864-chr6:29942903.  

[00182] Insomeembodimentsthegeneticmodificationcomprisesatleastonenucleotide 

withinthegenomiccoordinateschr6:29943528-chr6:29943609.  

[00183] Insomeembodimentsthegeneticmodificationcomprisesatleastonenucleotide 

within the genomic coordinates chr6:29942864-29942884; chr6:29942868-29942888~ 

chr6:29942876-29942896;chr6:29942S77-29942S97~andchr6:29942883-29942903.  

[00184] Insomeembodimentsthegeneticmodificationcomprisesatleastonenucleotide 

within the genomic coordinates chr6:29943528-29943548; chr6:29943529-29943549~ 

chr6:29943530-29943550~ chr6:29943537-29943557, chr6:29943549-29943569~ and 

chr6:29943589-29943609.  

[00185] Insomeembodimentsthegeneticmodificationcomprisesatleastonenucleotide 

[00186] Insomeembodimentsthegeneticmodificationcomprisesatleastonenucleotide 

withinthegenomiccoordinateschr6:29943528-chr629943550.  

[00187] Insomeembodimentsthegeneticmodificationcomprisesatleastonenucleotide 

withinthegenomiccoordinateschosenfrom:chr6:29942864-29942884,chr6:29942868

29942888,chr6:29942876-29942896,andchr6:29942877-29942897.  

[00188] Insomeembodimentsthegeneticmodificationcomprisesatleastonenucleotide 

withinthegenomiccoordinateschosenfrom:chr6:29943528-29943548, chr6:29943529

29943549,andchr6:29943530-29943550.  

[00189] Insomeembodimentsthegeneticmodificationcomprisesatleastonenucleotide 

within the genomic coordinates chr6:29942864-29942884; chr6:29942868-2994288& 

chr6:29942876-29942896; chr6:29942877-29942897. chr6:29942883-29942903w 
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chr6:29943126-29943146; chr6:29943528-2994354& chr6:29943529-29943549, 

chr6:29943530-29943550, chr6:29943537-2994355T chr6:29943549-29943569, 

chr6:29943589-29943609;andchr6:29944026-29944046.  

[00190] InsomeembodimentsthegeneticmodificationcomprisesanindelaCtoT 

substitution oranAto0substitutionwithinthegenomiccoordinateschosenfrom.  

chr6:29942864-29942884; chr6:29942868-2994288& chr6:29942876-29942896, 

chr6:29942877-29942897; chr6:29942883-29942903, chr6:29943126-29943146, 

chr6:29943528-29943548; chr6:29943529-29943549, chr6:29943530-2994355tY 

chr6:29943537-2994355T chr6:29943549-29943569, chr6:29943589-29943609, and 

chr6:29944026-29944046.  

[00191] InsomeembodimentsthegeneticmodificationcomprisesanindelaCtoT 

substitution oranAto0substitutionwithinthegenomiccoordinateschosen 9 

chr6:29942864-29942884; chr6:29942868-29942888~ chr6:29942876-29942896~ 

chr6:29942877-29942897; chr6:299428S3-29942903~ chr6:29943126-29943146~ 

chr6:29943528-29943548; chr6:29943529-29943549' chr6:29943530-29943550~ 

chr6:29943537-29943557~ chr6:29943549-29943569~ chr6:29943589-29943609w and 

chr6:29944026-29944046, chr6:29934330-29934350 chr6:29943115-29943135, 

chr6:29943135-29943155, chr6:29943140-29943160 chr6:29943590-29943610, 

chr6:29943824-29943844, chr6:29943858-29943878, chr6:29944478-29944498, and 

chr6:29944850-29944870.  

[00192] InsomeembodimentsthegeneticmodificationcomprisesanindelaCtoT 

from.  

chr6:29942864-29942884; chr6:29942868-2994288& chr6:29942876-29942896, 

chr6:29942877-29942897; chr6:29942883-29942903, chr6:29943126-29943146, 

chr6:29943528-29943548; chr6:29943529-29943549, chr6:29943530-2994355ct 

chr6:29943537-2994355T chr6:29943549-29943569, chr6:29943589-29943609, and 

chr6:29944026-29944046.  

[00193] InsomeembodimentsthegeneticmodificationcomprisesanindelaCtoT 

substitution oranAto0substitutionwithinthegenomiccoordinateschosen 9 

chr6:29942864-29942884; chr6:29942868-2994288& chr6:29942876-29942896, 

chr6:29942877-29942897; chr6:29942883-29942903~ chr6:29943528-29943548~ 

chr6:29943529-29943549; chr6:29943530-29943550, chr6:29943537-29943557~ 

chr6:29943549-29943569;andchr6:29943589-29943609.  
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[00194] InsomeembodimentsthegeneticmodificationcomprisesanindelaCtoT 
from.  

substitution oranAtoGsubstitutionwithinthegenomiccoordinateschosen 9 

chr6:29942864-29942884; chr6:29942868-2994288& chr6:29942876-29942896, 

chr6:29942877-29942897;andchr6:29942883-29942903.  

[00195] InsomeembodimentsthegeneticmodificationcomprisesanindelaCtoT 

substitution oranAtoGsubstitutionwithinthegenomiccoordinateschosen 9 

chr6:29943528-29943548; chr6:29943529-29943549, chr6:2994353O-2994355O~ 

chr6:29943537-29943557~chr6:29943549-29943569~andchr6:29943589-29943609.  

[00196] InsomeembodimentsthegeneticmodificationcomprisesanindelaCtoT 

from.  
substitution oranAtoGsubstitutionwithinthegenomiccoordinateschosen 9 

chr6:29890117-29890137, chr6:29927058-29927078 chr6:29934330-29934350, 

chr6:29942541-29942561, chr6:29942542-29942562 chr6:29942543-29942563, 

chr6:29942543-29942563, chr6:29942550-29942570 chr6:29942864-29942884, 

chr6:29942868-29942888, chr6:29942876-29942896 chr6:29942876-29942896, 

chr6:29942877-29942897, chr6:29942883-29942903 chr6:29943062-29943082, 

chr6:29943063-29943083, chr6:29943092-29943112 chr6:29943115-29943135, 

chr6:29943118-29943138, chr6:29943119-29943139 chr6:29943120-29943140, 

chr6:29943126-29943146, chr6:29943128-29943148 chr6:29943129-29943149, 

chr6:29943134-29943154, chr6:29943134-29943154 chr6:29943135-29943155, 

chr6:29943136-29943156, chr6:29943140-29943160 chr6:29943142-29943162, 

chr6:29943143-29943163, chr6:29943188-29943208 chr6:29943528-29943548, 

chr6:29943537-29943557, chr6:29943538-29943558 chr6:29943549-29943569, 

chr6:29943556-29943576, chr6:29943589-29943609 chr6:29943590-29943610, 

chr6:29943590-29943610, chr6:29943599-29943619 chr6:29943600-29943620, 

chr6:29943601-29943621, chr6:29943602-29943622 chr6:29943603-29943623, 

chr6:29943774-29943794, chr6:29943779-29943799 chr6:29943780-29943800, 

chr6:29943822-29943842, chr6:29943824-29943844 chr6:29943857-29943877, 

chr6:29943858-29943878, chr6:29943859-29943879 chr6:29943860-29943880, 

chr6:29944026-29944046, chr6:29944077-29944097 chr6:29944078-29944098, 

chr6:29944458-29944478, chr6:29944478-29944498 chr6:29944597-29944617, 

chr6:29944642-29944662, chr6:29944643-29944663 chr6:29944772-29944792, 

chr6:29944782-29944802, chr6:29944850-29944870 chr6:29944907-29944927, 

chr6:29945024-29945044, chr6:29945097-29945117 chr6:29945104-29945124, 
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chr6:29945105-29945125, chr6:29945116-29945136 chr6:29945118-29945138, 

chr6:29945119-29945139, chr6:29945124-29945144 chr6:29945176-29945196, 

chr6:29945177-29945197, chr6:29945177-29945197 chr6:29945180-29945200, 

chr6:29945187-29945207, chr6:29945188-29945208 chr6:29945228-29945248, 

chr6:29945230-29945250, chr6:29945231-29945251 chr6:29945232-29945252, 

chr6:29945308-29945328, chr6:29945361-29945381, chr6:29945362-29945382, and 

chr6:31382543-31382563.  

[00197] InsomeembodimentsthegeneticmodificationcomprisesanindelaCtoT 

substitution oranAto0substitutionwithinthegenomiccoordinateschosenfrom.  

chr6:29942815-29942835, chr6:29942816-29942836 chr6:29942817-29942837, 

chr6:29942817-29942837, chr6:29942828-29942848 chr6:29942837-29942857, 

chr6:29942885-29942905, chr6:29942895-29942915 chr6:29942896-29942916, 

chr6:29942898-29942918, chr6:29942899-29942919 chr6:29942900-29942920, 

chr6:29942904-29942924, chr6:29942905-29942925 chr6:29942912-29942932, 

chr6:29942913-29942933, chr6:29943490-29943510 chr6:29943497-29943517, 

chr6:29943498-29943518, chr6:29943502-29943522 chr6:29943502-29943522, 

chr6:29943511-29943531, chr6:29943520-29943540 chr6:29943521-29943541 

chr6:29943566-29943586, chr6:29943569-29943589 chr6:29943569-29943589, 

chr6:29943570-29943590, chr6:29943573-29943593 chr6:29943578-29943598, 

chr6:29943585-29943605, chr6:29943589-29943609, chr6:29943568-29943588, and 

chr6:29942815-29942835.  

from.  
substitution oranAto0substitutionwithinthegenomiccoordinateschosen 9 

chr6:29942884-29942904,chr6:29943519-29943539,chr6:29942863-29942883.  

[00199] InsomeembodimentsthegeneticmodificationcomprisesanindelaCtoT 

substitution oranAto0substitutionwithinthegenomiccoordinateschosen 9 

chr6:29943517-29943537,andchr6:29943523-29943543.  

[00200] InsomeembodimentsthegeneticmodificationcomprisesanindelaCtoT 

substitution oranAto0substitutionwithinthegenomiccoordinateschosen 9 

chr6:29942845-29942869, chr6:29942852-29942876 chr6:29942865-29942889, 

chr6:29942891-29942915, chr6:29942895-29942919 chr6:29942903-29942927, 

chr6:29942904-29942928, chr6:29943518-29943542 chr6:29943525-29943549, 

chr6:29943535-29943559, chr6:29943538-29943562 chr6:29943539-29943563, 

chr6:29943547-29943571, chr6:29943547-29943571 chr6:29943548-29943572, 
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chr6:29943555-29943579, chr6:29943556-29943580 chr6:29943557-29943581 

chr6:29943558-29943582, chr6:29943559-29943583 chr6:29943563-29943587, 

chr6:29943564-29943588, chr6:29943565-29943589 chr6:29943568-29943592, 

chr6:29943571-29943595, chr6:29943572-29943596 chr6:29943595-29943619, 

chr6:29943596-29943620,chr6:29943600-29943624.  

[00201] InsomeembodimentsthegeneticmodificationcomprisesanindelaCtoT 

substitution oranAto0substitutionwithinthegenomiccoordinateschosenfrom.  

chr6:29942885-29942905, chr6:29942895-29942915 chr6:29942896-29942916, 

chr6:29942898-29942918, chr6:29942899-29942919 chr6:29942900-29942920, 

chr6:29942904-29942924, chr6:29943511-29943531 chr6:29943520-29943540, 

chr6:29943521-29943541, chr6:29943529-29943549 chr6:29943566-29943586, 

chr6:29943568-29943588, chr6:29943569-29943589 chr6:29943569-29943589, 

chr6:29943570-29943590, chr6:29943573-29943593 chr6:29943578-29943598, 

chr6:29943585-29943605,andchr6:29943589-29943609.  

[00202] InsomeembodimentsthegeneticmodificationcomprisesanindelaCtoT 

substitution oranAto0substitutionwithinthegenomiccoordinateschosen 9 

chr6:29942469-29942489, chr6:29943058-29943078 chr6:29943063-29943083, 

chr6:29943080-29943100, chr6:29943187-29943207 chr6:29943192-29943212, 

chr6:29943197-29943217, chr6:29943812-29943832 chr6:29944349-29944369, 

chr6:29944996-29945016, chr6:29945018-29945038 chr6:29945341-29945361 

chr6:29945526-29945546.  

substitutionoranAto0substitutionwithinthegenomiccoordinates:chr6:29942876

29942897.  

[00204] InsomeembodimentsthegeneticmodificationcomprisesanindelaCtoT 

substitution oranAto0substitutionwithinthegenomiccoordinateschosen 9 

chr6:29942864-29942884, chr6:29942868-29942888, chr6:29942876-29942896, and 

chr6:29942877-29942897.  

[00205] InsomeembodimentsthegeneticmodificationcomprisesanindelaCtoT 

substitutionoranAto0substitutionwithinthegenomiccoordinates:chr6:29943528

chr629943550.  

[00206] InsomeembodimentsthegeneticmodificationcomprisesanindelaCtoT 

substitution oranAto0substitutionwithinthegenomiccoordinateschosen 9 

chr6:29943528-29943548,chr6:29943529-29943549,andchr6:29943530-29943550.  
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[00207] InsomeembodimentsthemodificationtoHLA-Acompnsesanyoneormoreof 
4 

aninsertiondeletionsubstitutionordeaminationofatleastonenucleotideinatarget 

sequence.InsomeembodimentsthemodificationtoHLA-Acomprisesaninsertionof1, 2, 

3,4or5ormorenucleotidesinatargetsequence.Insomeembodimentsthemodificationto 

HLA-Acomprisesadeletionof1, 2,3,4or5ormorenucleotidesinatargetsequence.In 

otherembodimentsthemodificationtoHLA-Acomprisesaninsertionof1,2,3,4,5,6,7,8, 

9,10,15,20or25ormorenucleotidesinatargetsequence. Inotherembodimentsthe 

modificationtoHLA-Acomprisesadeletionof1,2,3,4,5,6,7,8,9,10,1520or25or 

morenucleotidesinatargetsequence.InsomeembodimentsthemodificationtoHLA-A 

comprisesanindelwhichisgenerallydefinedintheartasaninsertionordeletionofless 

than1000basepairs(bp).InsomeembodimentsthemodificationtoHLA-Acomprisesan 

indelwhichresultsinaframeshiftmutationinatargetsequence.Insomeembodimentsthe 

modificationtoHLA-Acomprisesasubstitutionof1,2,3,4,5,6,7,8,9,10,15,20or25or 

morenucleotidesinatargetsequence.InsomeembodimentsthemodificationtoHLA-A 

comprisesoneormoreofaninsertiondeletionorsubstitutionofnucleotidesresultingfrom 

theincorporationofatemplatenucleicacid.InsomeembodimentsthemodificationtoHLA

Acomprisesaninsertionofadonornucleicacidinatargetsequence.Insomeembodiments 

themodificationtoHLA-Aisnottransient.  

3. EfficacyofHLA-AguideRNAs 

[00208] TheefficacyofanHLA-AguideRNAmaybedeterminedbytechniquesavailable 

intheartthatassesstheeditingefficiencyofaguideRNAandtheexpressionofHLA-A 

proteinonthesurfaceofacellmaybedeterminedbycomparisontoanunmodifiedcell(or 

'telativetoanunmodifiedcell"). Anengineeredcellorcellpopulationmayalsobe 

comparedtoapopulationofunmodifiedcells.  

[00209] Anunmodifiedcell"(or"unmodifiedcells")referstoacontrolcell(orcells)of 

thesametypeofcellinanexperimentortestwhereinthe"unmodified"controlcellhasnot 

beencontactedwithanHLA-Aguide.Thereforeanunmodifiedcell(orcells)maybeacell 

thathasnotbeencontactedwithaguideRNAoracellthathasbeencontactedwithaguide 

RNAthatdoesnottargetHLA-A.  

[00210] InsomeembodimentstheefficacyofanHLA-AguideRNAisdeterminedby 

measunnglevelsofHLA-Aproteinonthesurfaceofacell.InsomeembodimentsHLA-A 

proteinlevelsaremeasuredbyflowcytometry(e.g., withanantibodyagainstHLA-A2/HLA
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A3).Insomeembodimentsthepopulationofcellsisenriched(e.g.,byFACSorMACS)and 

isatleast650o 700o8000,900o,910o 920o,930o or940oHLA-Anegativeasmeasuredby 

flowcytometiyrelativetoapopulationofunmodifiedcells.Insomeembodimentsthe 

populationofcellsisnotenriched(e.g.,byFACSorMACS)andisatleast650o 700o 80~o 

9000,9100 9200,9300 or9400HLA-Anegativeasmeasuredbyflowcytometryrelativetoa 

populationofunmodifiedcells.Insomeembodimentsthepopulationofcellsisatleast6500 

HLA-Anegativeasmeasuredbyflowcytometryrelativetoapopulationofunmodifiedcells.  

Insomeembodimentsthepopulationofcellsisatleast700oHLA-Anegativeasmeasured 

byflowcytometiyrelativetoapopulationofunmodifiedcells.Insomeembodimentsthe 

populationofcellsisatleast80~oHLA-Anegativeasmeasuredbyflowcytometryrelativeto 

apopulationofunmodifiedcells.Insomeembodimentsthepopulationofcellsisatleast 

0HLA-Anegativeasmeasuredbyflowcytomettyrelativetoapopulationofunmodified 

cells. Insomeembodimentsthepopulationofcellsisatleast950oMHCInegativeas 

measuredbyflowcytometiyrelativetoapopulationofunmodifiedcells. Income 

embodimentsthepopulationofcellsisatleast1000oHLA-Anegativeasmeasuredbyflow 

cytometryrelativetoapopulationofunmodifiedcells.  

[00211] InsomeembodimentsaneffectiveHLA-AguideRNAmaybedeterminedby 

measuringtheresponseofimmunecellsinvitroorinvivo(e.g.,CDS+Tcells)tothe 

geneticallymodifiedtargetcell.ForexampleareducedresponsefromCD8+Tcellsis 

indicativeofaneffectiveHLA-AguideRNA.ACDS+Tcellresponsemaybeevaluatedby 

anassaythatmeasuresCD8+Tcellactivationresponsese.g.,CD8+Tcellproliferation 

cytometryELISA).TheCD8+Tcellresponsemaybeassessedinvitroorinvivo.Insome 

embodimentstheCDS+Tcellresponsemaybeevaluatedbyco-culturingthegenetically 

modifiedcellwithCD8+Tcellsinvitro.InsomeembodimentsCD8+Tcellactivitymaybe 

evaluatedinaninvivomodele.g.,arodentmodel.InanUInvivomodele.g., genetically 

modifiedcellsmaybeadministeredwithCD8+Tcell;survivalofthegeneticallymodified 

cellsisindicativeoftheabilitytoavoidCDS+Tcelllysis.Insomeembodimentsthe 

methodsproduceacompositioncomprisingacellthatsurvivesU 
Invivointhepresenceof 

CDS+Tcellsforgreaterthan1, 2,3,4,5,or6weeksormore.Insomeembodimentsthe 

methodsproduceacompositioncomprisingacellthatsurvivesUInvivointhepresenceof 

CDS+Tcellsforatleastoneweektosixweeks.Insomeembodimentsthemethodsproduce 

acompositioncomprisingacellthatsurvivesinvivointhepresenceofCD8+Tcellsforat 

leasttwotofourweeks.Insomeembodimentsthemethodsproduceacomposition 
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comprisingacellthatsurvivesinvivointhepresenceofCDS+Tcellsforatleastfourtosix 

weeks.Insomeembodimentsthemethodsproduceacompositioncomprisingacellthat 

survivesinvivointhepresenceofCDS+Tcellsformorethansixweeks.  

[00212] TheefficacyofanHLA-AguideRNAmayalsobeassessedbythesurvivalofthe 

cellpost-editing.Insomeembodimentsthecellsurvivesposteditingforatleastoneweekto 

sixweeks.Insomeembodimentsthecellsurvivesposteditingforatleasttwoweeks.In 

someembodimentsthecellsurvivesposteditingforatleastthreeweeks.Insome 

embodimentsthecellsurvivesposteditingforatleastfourweeks.Insomeembodimentsthe 

cellsurvivesposteditingforatleastfiveweeks.Insomeembodimentsthecellsurvivespost 

editingforatleastsixweeks.Insomeembodimentsthecellsurvivesposteditingforatleast 

oneweektotwelveweeks.Theviabilityofageneticallymodifiedcellmaybemeasured 

usingstandardtechniquesincludinge.g.,bymeasuresofcelldeathbyflowcytometry 

live/deadstainingorcellproliferation.  

[00213] Insomeembodimentstheengineeredcellisassessedbythepersistenceofthe 

engineeredhumancellwhichhasreducedoreliminatedHLA-Aexpressionandis 
"I homozygousrorHLA-ISaimhomozygousbrHLA-U. Asusedherein, ~persistencerefers 

totheabilityoftheengineeredcelltoexistinaninvitroand/orin Uvivoenvironmentwith 

reactiveorrespondingTcellsand/orNKcellspresente.g.,theabilitytoexistinvivoafter 

transferintoarecipient.InsomeembodimentstheengineeredhumanTcellsareprotective 

againstNK-mediatedrejection.Insomeembodimentstheratioofviableengineeredcellsin 

vivointhepresenceofNKcellsrelativetoviableengineeredcellsinvivointheabsenceof 

50daysatleast60daysatleast70daysatleast80daysoratleast90daysaftertransfer 

intoarecipientasdemonstratedherein.Insomeembodimentsatleast90daysaftertransfer 

intoarecipienttheratioofviableengineeredcellsinvivointhepresenceofNKcells 

relativetoviableengineeredcellsinvivointheabsenceofNKcellsisatleast0.4:1or 

greater,0.5:1orgreater,0.6:1orgreater,0.7:1orgreater,0.8:1orgreateror0.9:1orgreater, 

asdemonstratedherein.InsomeembodimentstheengineeredhumanTcellsareprotective 

againstCDS+Tcell-mediatedrejection.  

[00214] Insomeembodimentstheengineeredcellsmaybeassessedusingamixed 

lymphocytereaction(MLR). (Seee.g.,DeWolfetal. Transplantation100:1639-1649 

(2017). Insomeembodimentsengineeredhumancellsaremixedwithlabeledunedited 

(non-engineered)respondingTcells andtheMLRassaymeasuresproliferationof 
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respondingTcellsactivatedbyallorecognition(Ke., throughmismatchedHLAmoleculeson 

thesurfaceoftheengineeredhumancell).  

D.MethodsandCompositionsforReducingorEliminatingMHCClass 

IIandAdditionalModifications 

[00215] Insomeembodimentsmultiplexgeneeditingmaybeperformedinacell.Insome 

embodimentsthemethodscomprisereducingoreliminatingexpressionofHLA-Aproteinon 

thesurfaceofacellcomprisinggeneticallymodifyingtheHLA-Agenecomprising 

contactingthecellwithacompositioncomprisingaHLA-AguideRNAdisclosedherein~and 

optionallyanRNA-guidedDNAbindingagentoranucleicacidencodinganRNA-guided 

DNAbindingagentthemethodfurthercomprisingcontactingwithoneormore 

compositionsselectedfrom:(a)aguideRNAthatdirectsanRNA-guidedDNAbindingagent 

totheCIJTAgene;(b)aguideRNAthatdirectsanRNA-guidedDNAbindingagenttoa 

locusinthegenomeofthecellotherthanHLA-AorCIITAand(c)adonornucleicacidfor 

insertioninthegenomeofthecell.  

1. MHCclassIIknockout 

[00216] InsomeembodimentsmethodsforreducingoreliminatingexpressionofHLA-A 

proteinonthesurfaceofacellbygeneticallymodifyingHLA-Aasdisclosedhereinare 

providedwhereinthemethodsandcompositionsfurtherprovideforreducingoreliminating 

expressionofMHCclassIIproteinonthesurfaceofthecellrelativetoanunmodifiedcell.  

Insomeembodiments MHCclassIIproteinexpressionisreducedoreliminatedby 

cell.InsomeembodimentsthecellishomozygousforHLA-BandhomozygousforHLA-C.  

[00217] Insomeembodimentsmethodsareprovidedforreducingsurfaceexpressionof 

MHCclassIIontheengineeredhumancell.MHCclassIIexpressionisimpactedbya 

varietyofproteins.(Seee.g.,Crivelloaal.,JournalImmunology202:1895-1903(2019).) 

ForexampletheCIITAproteinfunctionsasatranscriptionalactivator(activatingtheMHC 

classIIpromoter)andisessentialforMHCclassIIproteinexpression.Insome 

embodimentsMHCclassIIproteinexpressionisreducedoreliminatedbygenetically 

modifyingageneselectedfrom:CIITAHLA-DRHLA-DQHLA-DPRFX5,RFXB/ANK 

RFXAPCRIBNF-YANF-YBandNF-YC.InsomeembodimentsMHCclassIIprotein 

expressionisreducedoreliminatedbygeneticallymodifyingtheCIITAgene.Insome 

embodimentsMHCclassIIproteinexpressionisreducedoreliminatedbygenetically 

modifyingtheHLA-DRgene.InsomeembodimentsMHCclassIIproteinexpressionis 
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reducedoreliminatedbygeneticallymodifyingtheHLA-DQgene.Insomeembodiments 

MI-ICclassIIproteinexpressionisreducedoreliminatedbygeneticallymodifyingtheHLA

DPgene.InsomeembodimentsMHCclassIIproteinexpressionisreducedoreliminatedby 

geneticallymodifyingtheRFX5gene.Insomeembodiments MHCclassIIprotein 

expressionisreducedoreliminatedbygeneticallymodifyingtheRFXB/ANKgene.Insome 

embodimentsMHCclassIIproteinexpressionisreducedoreliminatedbygenetically 

modifyingtheRFXAPgene.InsomeembodimentsMHCclassIIproteinexpressionis 

reducedoreliminatedbygeneticallymodifyingtheCREBgene.InsomeembodimentsMHC 

classIIproteinexpressionisreducedoreliminatedbygeneticallymodifyingtheNK-YA 

gene. InsomeembodimentsMHCclassIIproteinexpressionisreducedoreliminatedby 

geneticallymodifyingtheNK-YBgene. InsomeembodimentsMHCclassIIprotein 

expressionisreducedoreliminatedbygeneticallymodifyingtheNK-YCgene.  

[00218] Insomeembodimentsmethodsareprovidedformakinganengineeredhuman 

cellwhichhasreducedoreliminatedexpressionofHLA-Aproteinrelativetoanunmodified 

cell whereinthecellishomozygousforHLA-BandhomozygousforHLA-Cfurther 

comprisingreducingoreliminatingthesurfaceexpressionofMHCclassIIproteininthecell 

relativetoanunmodifiedcell.Insomeembodimentsthemethodscomprisecontactingthe 

cellwithaCJITAguideRNA.  

[00219] InsomeembodimentstheefficacyofaCIJTAguideRNAisdeterminedby 

measunnglevelsofCJITAproteininacell.ThelevelsofCIJTAproteinmaybedetectedby, 

e.g.,celllysateandwesternblotwithananti-CIITAantibody.Insomeembodimentsthe 

cellnucleus.InsomeembodimentstheefficacyofaCIJTAguideRNAisdeterminedby 

measunnglevelsofCIJTAmRNAinacell.ThelevelsofCIJTAmRNAmaybedetectedby 

e.g.,RT-PCR.InsomeembodimentsadecreaseinthelevelsCIJTAproteinand/orCJITA 

mRNAinthetargetcellascomparedtoanunmodifiedcellisindicativeofaneffective 

CJITAguideRNA.  

[00220] InsomeembodimentstheefficacyofaCIITAguideRNAisdeterminedby 

measuringthereductionoreliminationofMHCclassIIproteinexpressionbythetargetcells.  

TheCIITAproteinfunctionsasatransactivatoractivatingtheMHCclassIIpromoterandis 

essentialfortheexpressionofMHCclassIIprotein.InsomeembodimentsMI-ICclassII 

proteinexpressionmaybedetectedonthesurfaceofthetargetcells.Insomeembodiments 

MI-ICclassIIproteinexpressionismeasuredbyflowcytometry.Insomeembodimentsan 

antibodyagainstMHCclassIIprotein(e.g., anti-HLA-DR,-DQ,-DP)maybeusedtodetect 
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MI-ICclassIIproteinexpressione.g.,byflowcytometry.Insomeembodimentsareduction 

oreliminationinMHCclassIIproteinonthesurfaceofacell(orpopulationofcells)as 

comparedtoanunmodifiedcell(orpopulationofunmodifiedcells)isindicativeofan 

effectiveCIJTAguideRNA.Insomeembodimentsacell(orpopulationofcells)thathas 

beencontactedwithaparticularCIJTAguideRNAandRNA-guidedDNAbindingagentthat 

isnegativeforMI-ICclassIIproteinbyflowcytometryisindicativeofaneffectiveCIJTA 

guideRNA.  

[00221] InsomeembodimentstheMHCclassIIproteinexpressionisreducedor 

herein.In 
eliminatedinapopulationofcellsusingthemethodsandcompositionsdisclosed 4 

someembodimentsthepopulationofcellsisenriched(e.g.,byFACSorMACS)andisat 

least650o700o8000,900o,910o920o,930o or940oMHCclassIInegativeasmeasuredby 

flowcytometiyrelativetoapopulationofunmodifiedcells.Insomeembodimentsthe 

populationofcellsisnotenriched(e.g.,byFACSorMACS)andisatleast650o700o 80'~o 

900o9 l0 o9 2 0 o,930oor940oMHCclassIInegativeasmeasuredbyflowcytometiyrelative 
, 

toapopulationofunmodifiedcells.  

[00222] Insomeembodimentsthepopulationofcellsisatleast650oMHCIInegativeas 

measuredbyflowcytometiyrelativetoapopulationofunmodifiedcells. Income 

embodimentsthepopulationofcellsisatleast700oMHCclassIInegativeasmeasuredby 

flowcytometryrelativetoapopulationofunmodifiedcells. Insomeembodimentsthe 

populationofcellsisatleast80~~oMHCIInegativeasmeasuredbyflowcytomettyrelative 

toapopulationofunmodifiedcells.Insomeembodimentsthepopulationofcellsisatleast 

unmodifiedcells.Insomeembodimentsthepopulationofcellsisatleast 9 l0 oMHCclassII 

negativeasmeasuredbyflowcytometryrelativetoapopulationofunmodifiedcells. In 

someembodimentsthepopulationofcellsisatleast920oMHCIInegativeasmeasuredby 

flowcytometryrelativetoapopulationofunmodifiedcells. Insomeembodimentsthe 

populationofcellsisatleast930oMHCclassIInegativeasmeasuredbyflowcytometty 

relativetoapopulationofunmodifiedcells.Insomeembodimentsthepopulationofcellsis 

atleast940oMHCclassIInegativeasmeasuredbyflowcytometiyrelativetoapopulationof 

unmodifiedcells.  

[00223] Insomeembodimentsthepopulationofcellselicitsareducedresponsefrom 

immunecellsinvitroorin U 

vivo(e.g.,CD4+Tcells).ACD4+Tcellresponsemaybe 
evaluatedbyanassaythatmeasurestheactivationresponseofCD4+Tcellse.g.,CD4+T 

cellproliferationexpressionofactivationmarkersand/orcytokineproduction(IL-2,IL-12 
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JFN-y)(e.g., flowcytometiyELISA).TheresponseofCD4+Tcellsmaybeevaluatedinin 

vitrocellcultureassaysinwhichthegeneticallymodifiedcellisco-culturedwithcells 

comprisingCD4+Tcells.Forexampletheengineeredcellmaybeco-culturede.g.,with 

PBMCspurifiedCD3+TcellscomprisingCD4+TcellspurifiedCD4+TcellsoraCD4+ 

Tcellline.TheCD4+Tcellresponseelicitedfromtheengineeredcellmaybecomparedto 

theresponseelicitedfromanunmodifiedcell.  

[00224] Insomeembodimentsanengineeredhumancellisprovidedwhereinthecellhas 

reducedoreliminatedexpressionofHLA-AandMHCclassIIproteinonthecellsurface 

whereinthecellcomprisesageneticmodificationintheHLA-Agenewhereinthecellis 

homozygousforHLA-BandhomozygousforHLA-Candwhereinthecellcomprisesa 

modificationintheCIJTAgene.Insomeembodimentstheengineeredcellelicitsareduced 

responsefromCD4+TcellsandelicitsareducedresponsefromCDS+Tcells.  

2. Exogenousnucleicacidsknockin 

[00225] Insomeembodimentsthepresentdisclosureprovidesmethodsandcompositions 

forreducingoreliminatingexpressionofHLA-Aproteinonthesurfaceofacellby 

geneticallymodifyingHLA-Aasdisclosedhereinwhereinthemethodsandcompositions 

furtherprovideforexpressionofaproteinencodedbyanexogenousnucleicacid(e.g.,an 

antibodychimericantigenreceptor(CAR),Tcellreceptor(TCR),cytokineorcytokine 

receptorchemokineorchemokinereceptorenzymefusionproteinorothertypeofcell

surfaceboundorsolublepolypeptide).Insomeembodimentstheexogenousnucleicacid 

theexogenousnucleicacidencodesatargetingreceptorexpressedonthecellsurface 

(describedfurtherherein).Insomeembodimentsthegeneticallymodifiedcellmayfunction 

asa cellfactory fortheexpressionofasecretedpolypeptideencodedbyanexogenous 
vivo(as 

nucleicacidincludinge.g.,asasourceforcontinuousproductionofapolypeptidein U 

describedfurtherherein).Insomeembodimentsthecellisanallogeneiccell.Insome 

embodimentsthecellishomozygousforHLA-BandhomozygousforHLA-C.  

[00226] InsomeembodimentsthemethodscomprisereducingexpressionofHLA-A 

proteinonthesurfaceofacellcomprisinggeneticallymodifyingtheHLA-Agene 

comprisingcontactingthecellwithacompositioncomprisinganHLA-AguideRNA 

disclosedhereinthemethodfurthercomprisingcontactingthecellwithanexogenous 

nucleicacid.  
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[00227] Insomeembodimentsthemethodscomprisereducingoreliminatingexpression 

ofHLA-Aproteinonthesurfaceofacellcomprisinggeneticallymodifyingthecellwithone 

ormorecompositionscomprisingaHLA-AguideRNAasdisclosedhereinanexogenous 

nucleicacidencodingapolypeptide(e.g.,atargetingreceptor),andanRNA-guidedDNA 

bindingagentoranucleicacidencodinganRNA-guidedDNAbindingagent.  

[00228] Insomeembodimentsthemethodscomprisereducingoreliminatingexpression 

ofHLA-AproteinandMHCclassIIproteinonthesurfaceofacellcomprisinggenetically 

modifyingthecellwithoneormorecompositionscomprisingaHLA-AguideRNAas 

disclosedhereinaCIJTAguideRNAanexogenousnucleicacidencodingapolypeptide 

(e.g.,atargetingreceptor),andanRNA-guidedDNAbindingagentoranucleicacid 

encodinganRNA-guidedDNAbindingagent.  

[00229] Insomeembodimentstheexogenousnucleicacidencodesapolypeptidethatis 

expressedonthesurfaceofthecell.Insomeembodimentstheexogenousnucleicacid 

encodesasolublepolypeptide.Asusedherein"soluble"polypeptidereferstoapolypeptide 

thatissecretedbythecell.Insomeembodimentsthesolublepolypeptideisatherapeutic 

polypeptide.Insomeembodimentsthesolublepolypeptideisanantibody.Insome 

embodimentsthesolublepolypeptideisanenzyme.Insomeembodimentsthesoluble 

polypeptideisacytokine.Insomeembodimentsthesolublepolypeptideisachemokine.In 

someembodimentsthesolublepolypeptideisafusionprotein.  

[00230] Insomeembodimentstheexogenousnucleicacidencodesanantibody.Insome 

embodimentstheexogenousnucleicacidencodesanantibodyfragment(e.g.,FabFab2).In 

embodimentstheexogenousnucleicacidencodesisasingle-chainantibody(e.g.,scFv).In 

someembodimentstheantibodyisanIgG,1gMIgDIgAor1gB.Insomeembodimentsthe 

antibodyisanIgOantibody.InsomeembodimentstheantibodyisanIgGiantibody.In 

someembodimentstheantibodyisan1g04antibody.Insomeembodimentstheheavychain 

constant region contains mutations knownto reduce effectorfunctions. In some 

embodimentstheheavychainconstantregioncontainsmutationsknowntoenhanceeffector 

functions.Insomeembodimentstheantibodyisabispecificantibody.Insomeembodiments 

theantibodyisasingle-domainantibody(e.g.,VHdomain-onlyantibody).  

[00231] Insomeembodimentstheexogenousnucleicacidencodesaneutralizing 

antibody.Aneutralizingantibodyneutralizestheactivityofitstargetantigen.Insome 

embodimentstheantibodyisaneutralizingantibodyagainstavirusantigen.Insome 

embodimentstheantibodyneutralizesatargetviralantigenblockingtheabilityofthevirus 
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toinfectacell.Insomeembodimentsacell-basedneutralizationassaymaybeusedto 

measuretheneutralizingactivityofanantibody.Theparticularcellsandreadoutwilldepend 

onthetargetantigenoftheneutralizingantibody.Thehalfmaximaleffectiveconcentration 

(EC5o)oftheantibodycanbemeasuredinacell-basedneutralizationassaywhereinalower 

BC5oisindicativeofmorepotentneutralizingantibody.  

[00232] Insomeembodimentstheexogenousnucleicacidencodesanantibodythatbinds 

toanantigenassociatedwithadiseaseordisorder(seee.g.,diseasesanddisordersdescribed 

inSectionIV).  

[00233] Insomeembodimentstheexogenousnucleicacidencodesapolypeptidethatis 

expressedonthesurfaceofthecell(i.e., acell-surfaceboundprotein).Insomeembodiments 

theexogenousnucleicacidencodesatargetingreceptor.A"targetingreceptor,, isareceptor 

presentonthesurfaceofacelle.g.,aTcelltopermitbindingofthecelltoatargetsitee.g., 

aspecificcellortissueinanorganism.Insomeembodimentsthetargetingreceptorisa 

CAR.InsomeembodimentsthetargetingreceptorisauniversalCAR(UniCAR).Insome 

embodimentsthetargetingreceptorisaproliferation-inducingligand(APRIL).Insome 

embodimentsthetargetingreceptorisaTCR.Insomeembodimentsthetargetingreceptoris 

aTRuC.InsomeembodimentsthetargetingreceptorisaBcellreceptor(BCR)(e.g., 

expressedonaBcell).Insomeembodimentsthetargetingreceptorischemokinereceptor.  

Insomeembodimentsthetargetingreceptorisacytokinereceptor.  

[00234] Insomeembodimentstargetingreceptorsincludeachimericantigenreceptor 

(CAR),aT-cellreceptor(TCR),andareceptorforacellsurfacemoleculeoperablylinked 

activatingaTcelluponbindingoftheextracellularreceptorportion.Insomeembodiments 

aCARreferstoanextracellularantigenrecognitiondomaine.g.,anscFvVHHnanobody, 

operablylinkedtoanintracellularsignalingdomainwhichactivatestheTcellwhenan 

antigenisbound.CARsarecomposedoffourregions:anantigenrecognitiondomainan 

extracellularhingeregionatransmembranedomainandanintracellularT-cellsignaling 

domain. Such receptors are well known in the art (see e.g., W02020092057 

W02019191114 W02019147805,W02018208837). AuniversalCAR(UniCAR)for 

recognizingvariousantigens(seee.g.,EP2990416Al)andareverseduniversalCAR 

(RevCAR)thatpromotesbindingofanimmunecelltoatargetcellthroughanadaptor 

molecule(seee.g., W02019238722)arealsocontemplated. CARscanbetargetedtoany 

antigentowhichanantibodycanbedevelopedandaretypicallydirectedtomolecules 

displayedonthesurfaceofacellortissuetobetargeted.Insomeembodimentsthetargeting 
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receptorcomprisesanantigenrecognitiondomain(e.g.,acancerantigenrecognitiondomain 

andasubunitofaTCR(e.g.,aTRuC).(SeeBaeuerleetal.NatureCommunications2087 

(2019).) 

[00235] Insomeembodimentstheexogenousnucleicacidencodes aTCR.Insome 

embodimentstheexogenousnucleicacidencodesageneticallymodifiedTCR.Insome 

embodimentstheexogenousnucleicacidencodesisageneticallymodifiedTCRwith 

specificityforapolypeptideexpressedbycancercells.Insomeembodimentstheexogenous 

nucleicacidencodesatargetingreceptorspecificforWilms'tumorgene(WT1)antigen.In 

someembodimentstheexogenousnucleicacidencodestheWT1-specificTCR(seee.g., 

W02020/081613A1).  

[00236] Insomeembodimentsanexogenousnucleicacidisinsertedintothegenomeof 

thetargetcell.Insomeembodimentstheexogenousnucleicacidisintegratedintothe 

genomeofthetargetcell.Insomeembodimentstheexogenousnucleicacidisintegratedinto 

thegenomeofthetargetcellbyhomologousrecombination(HR).Insomeembodimentsthe 

exogenousnucleicacidisintegratedintothegenomeofthetargetcellbybluntendinsertion.  

Insomeembodimentstheexogenousnucleicacidisintegratedintothegenomeofthetarget 

cellbynon-homologousendjoining.Insomeembodimentstheexogenousnucleicacidis 

integratedintoasafeharborlocusinthegenomeofthecell.Insomeembodimentsthe 

exogenousnucleicacidisintegratedintooneoftheTRAClocusB2MlocusAAVS1locus 

and/orCIJTAlocus.Insomeembodimentstheexogenousnucleicacidisprovidedtothecell 

inalipidnucleicacidassemblycomposition.Insomeembodimentsthelipidnucleicacid 

[00237] Insomeembodimentsthemethodsproduceacompositioncomprisingan 

engineeredcellhavingreducedoreliminatedHLA-Aexpressionandcomprisingan 

exogenousnucleicacid.Insomeembodimentsthemethodsproduceacomposition 

comprisinganengineeredcellhavingreducedoreliminatedHLA-Aexpressionandthat 

secretesand/orexpressesapolypeptideencodedbyanexogenousnucleicacidintegratedinto 

thegenomeofthecell.Insomeembodiments themethodsproduceacomposition 

comprisinganengineeredcellhavingreducedoreliminatedHLA-Aproteinexpression 

and/orreducedoreliminatedHLA-AlevelsinthecellnucleusandhavingreducedMHC 

classIIproteinexpressionandsecretingand/orexpressingapolypeptideencodedbyan 

exogenousnucleicacidintegratedintothegenomeofthecell.Insomeembodimentsthe 

engineeredcellelicitsareducedresponsefromCD4+Tcellsand/orCDS+Tcells.  
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[00238] Insomeembodimentsanallogeneiccellisprovidedwhereinthecellhasreduced 

oreliminatedexpressionofMHCclassIIandHLA-Aproteinonthecellsurfacewhereinthe 

compnsesamodificationintheHLA-Ageneasdisclosedhereinwhereinthecell 

comprisesamodificationintheCIJTAgeneandwhereinthecellfurthercomprisesan 

exogenousnucleicacidencodingapolypeptide(e.g.,atargetingreceptor).  

[00239] Insomeembodimentsthepresentdisclosureprovidesmethodsforreducingor 

eliminatingexpressionofHLA-Aproteinonthesurfaceofacellbygeneticallymodifying 

HLA-Aasdisclosedhereinwhereinthemethodsfurtherprovideforreducingexpressionof 

oneormoreadditionaltargetgenes(e.g., TRACTRBC).Insomeembodimentsthe 

additionalgeneticmodificationsprovidefurtheradvantagesforuseofthegenetically 

modifiedcellsforadoptivecelltransferapplications.Insomeembodimentsthecellisan 

allogeneiccell.InsomeembodimentsthecellishomozygousforHLA-Bandhomozygous 

forHLA-C.  

[00240] Insomeembodimentsthemethodscomprisereducingoreliminatingexpression 

ofHLA-Aproteinonthesurfaceofacellcomprisinggeneticallymodifyingthecellwithone 

ormorecompositionscomprisingaHLA-AguideRNAasdisclosedhereinaCIITAguide 

RNAanexogenousnucleicacidencodingpolypeptide(e.g.,atargetingreceptor),aguide 

RNAthatdirectsanRNA-guidedDNAbindingagenttoatargetsequencelocatedinan 

anothergenetherebyreducingoreliminatingexpressionoftheothergeneandanRNA

guidedDNAbindingagentoranucleicacidencodinganRNA-guidedDNAbindingagent.  

InsomeembodimentstheadditionaltargetgeneisTRAC.Insomeembodimentsthe 

E.ExemplaryCellTypes 

[00241] Insomeembodimentsmethodsandcompositionsdisclosedhereingenetically 

modifyahumancell.Insomeembodimentsthecellisanallogeneiccell.Insome 

embodimentsthegeneticallymodifiedcellisreferredtoasanengineeredcell.Anengineered 

cellreferstoacell(orprogenyofacell)comprisinganengineeredgeneticmodificatione.g.  

thathasbeencontactedwithageneeditingsystemandgeneticallymodifiedbythegene 
C' 

editingsystem. Theterms engineeredcell"and"geneticallymodifiedcell"areused 
interchangeablythroughout.Theengineeredhumancellmaybeanyoftheexemplarycell 

typesdisclosedherein. FurtherbecauseMHCclassImoleculesareexpressedonall 

nucleatedcellstheengineeredhumancellmaybeanynucleatedcell.  
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[00242] InsomeembodimentswhenthecellishomozygousforHLA-BtheHLA-Ballele 

15selectedfromanyoneofthefollowingHLA-Balleles:HLA~B*O7:O2;HLA~B*O8:O19 

HLA~B*44:O2. HLA~B*35:O1. HLA~B*4O:OL HLA~B*57:O1. HLA~B*14:O2. HLA

B*15:O1.HLA~B*13:O2.HLA~B*44:O3.HLA~B*38:O1.HLA~B*18:0kHLA~B*44:039 

HLA~B*51:0k HLA~B*49:01. HLA~B*15:019 HLA~B*18:01. HLA~B*27:05. HLA

B*35:03.HLA~B*18:01.HLA~B*52:01.HLA~B*51:0kHLA~B*37:01.HLA~B*53:019 

HLA~B*55:01, HLA~B*44:02;HLA~B*44:039 HLA~B*35:02;HLA~B*15:01, andHLA

B*40:02.  

[00243] InsomeembodimentswhenthecellishomozygousforHLA-CtheHLA-Callele 

15selectedfromanyoneofthefollowingHLA-Calleles:HLA~C*07:02;HLA~C*07:019 

HLA~C*05:01, HLA~C*04:01 HLA~C*03:04, HLA~C*06:02. HLA~C*08:02; HLA

C*03:03.HLA~C*06:02.HLA~C*16:0kHLA~C*1Z03.HLA~C*07:01.HLA~C*04:019 

HLA~C*15:02, HLA~C*07:01, HLA~C*03:01 HLA~C*12:03, HLA~C*02:02. HLA

C*04:01.HLA~C*05:01.HLA~C*12:02,HLA~C*14:02,HLA~C*06:02.HLA~C*04:019 

HLA~C*03:03.HLA~C*07:04;HLA~C*07:01.HLA~C*04:01;HLA~C*04:01.andHLA

C*02:02.  

[00244] InsomeembodimentsthecellishomozygousforHLA-Bandhomozygousfor 

HLA-CandtheHLA-BalleleisselectedfromanyoneofthefollowingHLA-B 9 

HLA~B*07:02. HLA~B*08:019 HLA~B*44:02, HLA~B*35:019 HLA~B*40:019 HLA

B*57:01.HLA~B*14:02,HLA~B*15:019HLA~B*13:02wHLA~B*44:03.HLA~B*38:019 

HLA~B*18:01. HLA~B*44:03. HLA~B*51:01~ HLA~B*49:01. HLA~B*15:01~ HLA

HLA~B*37:01. HLA~B*53:01. HLA~B*55:01. HLA~B*44:02. HLA~B*44:03. HLA

B*35:02.HLA~B*15:01.andHLA~B*40:02.andtheHLA-Calleleisselectedfromanyone 

ofthefollowingHLA-Calleles:HLA~C*07:02.HLA~C*07:01.HLA~C*05:01.HLA

C*04:01 HLA~C*03:04. HLA~C*06:02. HLA~C*08:02;HLA~C*03:03. HLA~C*06:029 

HLA~C*16:01. HLA~C*12:03. HLA~C*07:01. HLA~C*04:01. HLA~C*15:02. HLA

C*07:01.HLA~C*03:04.HLA~C*12:03wHLA~C*0202.HLA~C*04:01.HLA~C*05:019 

HLA~C*12:OZ HLA~C*14:OZ HLA~C*06:OZ HLA~C*04:01~ HLA~C*03:03~ HLA

C*07:04.HLA~C*07:01.HLA~C*04:01.HLA~C*04:01.andHLA~C*02:02, 

[00245] InsomeembodimentsthecellishomozygousforHLA-Bandhomozygousfor 

HLA-C.InsomeembodimentstheHLA-BandHLA-Callelesoftheengineeredhumancell 

areselectedfromanyoneofthefollowingHLA-BandHLA-Calleles:HLA~B*07:02and 

HLA~C*07:02.HLA~B*08:01andHLA~C*07:01.HLA~B*44:02andHLA~C*05:01.HLA
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B*35:O1andHLA~C*O4:OLHLA~B*4O:O1andHLA~C*O3:O4.HLA~B*57:O1andHLA

C*06:02.HLA~B*14:O2andHLA~C*O8:O2.HLA~B*15:O1 andHLA~C*O3:O3.HLA

B*13:02andHLA~C*O6:OZHLA~B*44:O3andHLA~C*16:O1.HLA~B*3S:O1andHLA

C*12:03.HLA~B*18:O1 andHLA~C*O7:O1.HLA~B*44:O3andHLA~C*O4:O1.HLA

B*51:O1andHLA~C*15:OZHLA~B*49:O1andHLA~C*O7:O1.HLA~B*15:O1andHLA

C*03:04.HLA~B*18:O1 andHLA~C*12:O3.HLA~B*27:O5 andHLA~C*O2:O2.HLA

B*35:03andHLA~C*O4:OLHLA~B*18:O1andHLA~C*O5:O1.HLA~B*52:O1andHLA

C*12:02.HLA~B*51:O1 andHLA~C*14:O2.HLA~B*37:O1 andHLA~C*O6:O2.HLA

B*53:O1andHLA~C*O4:OLHLA~B*55:O1andHLA~C*O3:O3.HLA~B*44:O2andHLA

C*07:04.HLA~B*44:O3 andHLA~C*O7:O1.HLA~B*35:O2andHLA~C*O4:O1.HLA

B*15:O1andHLA~C*O4:O1;andHLA~B*4O:O2andHLA~C*O2:O2.Insomeembodiments 

theHLA-BandHLA-CallelesareHLA~B*O7:O2andHLA~C*O7:O2.Insomeembodiments, 

theHLA-BandHLA-CallelesareHLA~B*O8:O1andHLA~C*O7:O1.Insomeembodiments, 

theHLA-BandHLA-CallelesareHLA~B*44:O2andHLA~C*O5:01. Insomeembodiments, 

theHLA-BandHLA-CallelesareHLA~B*35:01and 9 Insomeembodiments, 

theHLA-BandHLA-CallelesareHLA~B*4O:O1andHLA~C*O3:04.Insomeembodiments, 

theHLA-BandHLA-CallelesareHLA~B*57:O1andHLA~C*O6:O2.Insomeembodiments, 

theHLA-BandHLA-CallelesareHLA~B*14:02andHLA~C*OS:O2.Insomeembodiments, 

theHLA-BandHLA-CallelesareHLA~B*15:01andHLA~C*O3:03.Insomeembodiments, 

theHLA-BandHLA-CallelesareHLA~B*13:02andHLA~C*O6:O2.Insomeembodiments, 

theHLA-BandHLA-CallelesareHLA~B*44:O3andHLA~C*16:01. Insomeembodiments, 

theHLA-BandHLA-CallelesareHLA~B*18:O1andHLA~C*O7:O1.Insomeembodiments, 

theHLA-BandHLA-CallelesareHLA~B*44:O3andHLA~C*O4:O1. Insomeembodiments, 

theHLA-BandHLA-CallelesareHLA~B*51:01andHLA~C*15:02.Insomeembodiments, 

theHLA-BandHLA-CallelesareHLA~B*49:O1andHLA~C*O7:O1. Insomeembodiments, 

theHLA-BandHLA-CallelesareHLA~B*15:01andHLA~C*O3:04.Insomeembodiments, 

theHLA-BandHLA-CallelesareHLA~B*18:01andHLA-C*12:03. Insomeembodiments, 

theHLA-BandHLA-CallelesareHLA~B*27:O5andHLA~C*O2:O2.Insomeembodiments, 

theHLA-BandHLA-CallelesareHLA~B*35:03andHLA~C*O4:O1. Insomeembodiments, 

theHLA-BandHLA-CallelesareHLA~B*18:O1andHLA~C*O5:O1.Insomeembodiments, 

theHLA-BandHLA-CallelesareHLA~B*52:01andHLA~C*12:02.Insomeembodiments, 

theHLA-BandHLA-CallelesareHLA~B*51:01andHLA~C*14:02.Insomeembodiments, 

theHLA-BandHLA-CallelesareHLA~B*37:O1andHLA~C*O6:O2.Insomeembodiments, 
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theHLA-BandHLA-CallelesareHLA~B*53:01andHLA~C*O4:01. Insomeembodiments, 

theHLA-BandHLA-CallelesareHLA~B*55:01andHLA~C*O3:03.Insomeembodiments, 

theHLA-BandHLA-CallelesareHLA~B*44:O2andHLA~C*O7:04.Insomeembodiments, 

theHLA-BandHLA-CallelesareHLA~B*44:O3andHLA~C*O7:01. Insomeembodiments, 

theHLA-BandHLA-CallelesareHLA~B*35:02andHLA~C*O4:01. Insomeembodiments, 

theHLA-BandHLA-CallelesareHLA~B*15:01andHLA~C*O4:01. Insomeembodiments, 

theHLA-BandHLA-CallelesareandHLA~B*4O:O2andHLA~C*O2:O2.  

[00246] Insomeembodimentsthecellisanimmunecell.Asusedherein"immunecell" 

referstoacellofthe4immunesystemincludinge.g., alymphocyte(e.g., TcellBcell, 

naturalkillercell("NKcell"andNKTcelloriNKTcell)),monocytemacrophagemast 

cell dendriticcellorgranulocyte(e.g., neutrophil eosinophilandbasophil).Insome 

embodimentsthecellisaprimaryimmunecell.Insomeembodimentstheimmunesystem 

cellmaybeselectedfromCD3~CD4~andCD8~TcellsregulatoryTcells(Tregs),Bcells 

NKcellsanddendriticcells(DC).Insomeembodimentstheimmunecellisallogeneic.  

[00247] Insomeembodimentsthecellisalymphocyte.Insomeembodimentsthecellis 

anadaptiveimmunecell.InsomeembodimentsthecellisaTcell.Insomeembodiments 

thecellisaBcell.InsomeembodimentsthecellisaNKcell.Insomeembodimentsthe 

cellisamacrophage.Insomeembodimentsthelymphocyteisallogeneic.  

[00248] AsusedhereinaTcellcanbedefinedasacellthatexpressesaTcellreceptor 

('~TCR"or43TCR"or 1aTCR"),howeverinsomeembodimentstheTCRofaTcellmay 
begeneticallymodifiedtoreduceitsexpression(e.g., bygeneticmodificationtotheTRAC 

aTcellbystandardflowcytometiymethods.CD3isamulti-subunitsignalingcomplexthat 

associateswiththeTCR.ThusaTcellmaybereferredtoasCD3+.Insomeembodimentsa 

TcellisacellthatexpressesaCD3+markerandeitheraCD4+orCD8+marker.Insome 

embodimentstheTcellisallogeneic.  

[00249] InsomeembodimentstheTcellexpressestheglycoproteinCDSandthereforeis 

CDS+bystandardflowcytometiymethodsandmaybereferredtoasaC'cytotoxic"Tcell.In 

someembodimentstheTcellexpressestheglycoproteinCD4andthereforeisCD4+by 

standardflowcytometrymethodsandmaybereferredtoasa"helperTcell.CD4+Tcells 

candifferentiateintosubsetsandmaybereferredtoasaThicellTh2cellTh9cellThl7 

cellTh22cellTregulatory("Treg")cellorTfollicularhelpercells("Tfh").BachCD4+ 

subsetreleasesspecificcytokinesthatcanhaveeitherproinflammatoryoranti-inflammatoty 
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functionssurvivalorprotectivefunctions.ATcellmaybeisolatedfromasubjectbyCD4+ 

orCD8+selectionmethods.  

[00250] InsomeembodimentstheTcellisamemoryTcell.InthebodyamemoryTcell 

hasencounteredantigen.AmemoryTcellcanbelocatedinthesecondarylymphoidorgans 

(centralmemoryTcells)orinrecentlyinfectedtissue(effectormemoryTcells).Amemory 

TcellmaybeaCDS+Tcell.AmemoryTcellmaybeaCD4+Tcell.  
'4 

[00251] Asusedhereina centralmemoryTcell"canbedefinedasanantigen
experiencedTcellandforexamplemayexpressesCD62LandCD45RO.Acentralmemory 

TcellmaybedetectedasCD62L+andCD45RO+byCentralmemoryTcellsalsoexpress 

CCR7,thereforemaybedetectedasCCR7+bystandardflowcytometrymethods.  
C.' [00252] Asusedhereinanearlystem-cellmemoryTcell"(or"Tscm)canbedefinedas 

aTcellthatexpressesCD27andCD45RAandthereforeisCD27+andCD45RA+by 

standardflowcytometrymethods.ATscmdoesnotexpresstheCD45isoformCD45RO 

thereforeaTscmwillfurtherbeCD45RO-ifstainedforthisisoformbystandardflow 

cytometrymethods.ACD45RO-CD27+cellisthereforealsoanearlystem-cellmemoryT 

cell.TscmcellsfurtherexpressCD62LandCCR7,thereforemaybedetectedasCD62L+ 

andCCR7+bystandardflowcytometrymethods.Earlystem-cellmemoryTcellshavebeen 

showntocorrelatewithincreasedpersistenceandtherapeuticefficacyofcelltherapy 

products.  

[00253] InsomeembodimentsthecellisaBcell.Asusedhereina"Bcell"canbe 

definedasacellthatexpressesCD19and/orCD2Oand/orBcellmatureantigen("BCMA"), 

methods.ABcellisfurthernegativeforCD3andCD56bystandardflowcytometry 

methods.TheBcellmaybeaplasmacell.TheBcellmaybeamemoryBcell.TheBcell 

maybeanaIveBcell.TheBcellmaybeJgM+,orhasaclass-switchedBcellreceptor(e.g., 

JgG+,orJgA+).InsomeembodimentstheBcellisallogeneic.  

[00254] Insomeembodimentsthecellisamononuclearcellsuchasfrombonemarrow 
4 

orpenpheralblood.Insomeembodimentsthecellisaperipheralbloodmononuclearcell 

("PBMC").InsomeembodimentsthecellisaPBMCe.g.alymphocyteormonocyte.In 

someembodimentsthecellis aperipheralbloodlymphocyte("PBL"). Income 
4 

embodimentsthemononuclearcellisallogeneic.  

[00255] CellsusedinACTand/ortissueregenerativetherapyareincludedsuchasstem 

cellsprogenitorcellsandprimarycells. Stemcellsforexampleincludepluripotentstem 
(ESCs), cells(PSCs);inducedpluripotentstemcells(iPSCs);embryonicstemcells 4 
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mesenchymalstemcells(MSCse.g., isolatedfrombonemarrow(BM),peripheralblood 
(HSCs 

(PB),placentaumbilicalcord(UC)oradipose);hematopoieticstemcells , e.g.  

isolatedfromBMorUC);neuralstemcells(NSCs);tissuespecificprogenitorstemcells 

(TSPSCs);andlimbalstemcells(LSCs).Progenitorandprimarycellsincludemononuclear 

cells(MNCse.g., isolatedfromBMorPB);endothelialprogenitorcells(BPCse.g.isolated 

fromBM, PBandUC);neuralprogenitorcells(NPCs);andtissue-specificprimarycellsor 

cellsderivedtherefrom(TSCs)includingchondrocytesmyocytesandkeratinocytes.Cells 

fororganortissuetransplantationssuchasisletcells cardiomyocytesthyroidcells 

thymocytesneuronalcellsskincellsandretinalcellsarealsoincluded.  

[00256] Insomeembodimentsthehumancellisisolatedfromahumansubject.Insome 

embodimentsthecellisisolatedfromhumandonorPBMCsorleukopaks.Insome 

embodimentsthecellisfromasubjectwithaconditiondisorderordisease.Insome 

embodimentsthecellisfromahumandonorwithEpsteinBarrVirus("BBV").  
C' 

[00257] Insomeembodimentsthemethodsarecarriedoutexvivo.Asusedherein, ex 
vivo"referstoanin U methodwhereinthecelliscapableofbeingtransferredintoa 

subjecte.g.asanACTtherapy.Insomeembodimentsanexvivomethodisaninvitro 

methodinvolvinganACTtherapycellorcellpopulation.  

[00258] Insomeembodimentsthecellisfromacellline.Insomeembodimentsthecell 

lineisderivedfromahumansubject.Insomeembodimentsthecelllineisalymphoblastoid 

cellline("LCL").Thecellmaybeciyopreservedandthawed.Thecellmaynothavebeen 

previouslycryopreserved.  

isgeneticallymodifiedandthentransferredintoacellbank.Insomeembodimentsthecellis 

removedfromasubjectgeneticallymodifiedexvivoandtransferredintoacellbank.In 

someembodimentsageneticallymodifiedpopulationofcellsistransferredintoacellbank.  

Insomeembodimentsageneticallymodifiedpopulationofimmunecellsistransferredintoa 

cellbank.Insomeembodimentsageneticallymodifiedpopulationofimmunecells 

comprisingafirstandsecondsubpopulationswhereinthefirstandsecondsub-populations 

haveatleastonecommongeneticmodificationandatleastonedifferentgeneticmodification 

aretransferredintoacellbank.  

F.ExemplaryGeneEditingSystems 

[00260] Varioussuitablegeneeditingsystemsmaybeusedtomaketheengineeredcells 

disclosedhereinincludingbutnotlimitedtotheCRISPR/Cassystemzincfingernuclease 
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(ZFN)system andthetranscriptionactivator-likeeffectornuclease(TALEN)system.  

Generallythegeneeditingsystemsinvolvetheuseofengineeredcleavagesystemstoinduce 

adoublestrandbreak(DSB)oranick(e.g.,asinglestrandbreakorSSB)inatargetDNA 

sequence.Cleavageornickingcanoccurthroughtheuseofspecificnucleasessuchas 

engineeredZFNTALENsorusingtheCRJSPR/CassystemwithanengineeredguideRNA 

toguidespecificcleavageornickingofatargetDNAsequence.Furthertargetednucleases 

arebeingdevelopedbasedontheArgonautesystem(e.g.,fromT.thermophilusknownas 

'TtAgo',seeSwartsetal(2014)Nature507(7491):258-261),whichalsomayhavethe 

potentialforusesingeneeditingandgenetherapy.  

[00261] InsomeembodimentsthegeneeditingsystemisaTALENsystem.Transcription 

activator-likeeffectornucleases(TALEN)arerestrictionenzymesthatcanbeengineeredto 

cutspecificsequencesofDNA.TheyaremadebyfusingaTALeffectorDNA-binding 

domaintoaDNAcleavagedomain(anucleasewhichcutsDNAstrands).Transcription 

activator-likeeffectors(TALEs)canbeengineeredtobindtoadesiredDNAsequenceto 

promoteDNAcleavageatspecificlocations(seee.g.,Boch,2011NatureBiotech).The 

restnctionenzymescanbeintroducedintocellsforuseingeneeditingorforgeneeditingin 

situatechniqueknownasgeneeditingwithengineerednucleases.Suchmethodsand 

compositions for use therein are known in the art. See e.g., W02019147805 

W02014040370W02018073393,thecontentsofwhichareherebyincorporatedintheir 

entireties.  

[00262] Insomeembodimentsthegeneeditingsystemisazinc-fingersystem.Zinc

DNA-bindingdomaintoaDNA-cleavagedomain.Zincfingerdomainscanbeengineeredto 

targetspecificdesiredDNAsequencestoenableszinc-fingernucleasestotargetunique 

sequenceswithincomplexgenomes.Thenon-specificcleavagedomainfromthetypeus 

restrictionendonucleaseFokIistypicallyusedasthecleavagedomaininZFNs.Cleavageis 

repairedbyendogenousDNArepairmachineryallowingZFNtopreciselyalterthegenomes 

ofhigherorganisms.Suchmethodsandcompositionsforusethereinareknownintheart.  

Seee.g., W02011091324,thecontentsofwhichareherebyincorporatedintheirentireties.  

[00263] InsomeembodimentsthegeneeditingsystemisaCRISPR/Cassystem 

includinge.g.,aCRISPRguideRNAcomprisingaguidesequenceandRNA-guidedDNA 

bindingagentanddescribedfurtherherein.  
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G.CRISPRGuideRNA 

[00264] Providedhereinareguidesequencesusefulformodifyingatargetsequencee.g., 

usingaguideRNAcomprisingadisclosedguidesequencewithanRNA-guidedDNA 

bindingagent(e.g.,aCRISPR/Cassystem).  

[00265] Eachoftheguidesequencesdisclosedhereinmayfurthercompriseadditional 

nucleotidestoformacrRNAe.g.,withthefollowingexemplarynucleotidesequence 

followingtheguidesequenceatits3'end:GUUUUAGAGCUAUGCUGUUUUG(SEQID 

NO:213)in5'to3'orientation.InthecaseofasgRNAtheaboveguidesequencesmay 

furthercompriseadditionalnucleotides(scaffoldsequence)toformasgRNAe.g.,withthe 

followingexemplatynucleotidesequencefollowingthe3' endoftheguidesequence.  

GUUUUAGAGCUAGAAAUAGCAAGUUAAAAUAAGGCUAGUCCGUUAUCAACUU 

GAAAAAGUGGCACCGAGUCGGUGCUUUU (SEQ ID NO: 214) or 

GUUUUAGAGCUAGAAAUAGCAAGUUAAAAUAAGGCUAGUCCGUUAUCAACUU 

GAAAAAGUGGCACCGAGUCGGUGC(SEQIDNO:215,whichisSEQIDNO:214 

withoutthefourterminalU's)in5'to3' orientation.Insomeembodimentsthefourterminal 

U5ofSEQIDNO:214arenotpresent.Insomeembodimentsonly1,2,or3ofthefour 

terminalU'sofSEQIDNO:214arepresent.  

[00266] InsomeembodimentsthesgRNAcomprisesanyoneoftheguidesequencesof 

SEQIDNos:1-211andadditionalnucleotidestoformacrRNAe.g.,withthefollowing 

exemplaryscaffoldnucleotidesequencefollowingtheguidesequenceatits3' end: 

GUUUUAGAGCUAGAAAUAGCAAGUUAAAAUAAGGCUAGUCCGUUAUCAACUU 

lacks8nucleotideswithreferencetoawild-typeguideRNAconservedsequence.  

GUUUUAGAGCUAGAAAUAGCAAGUUAAAAUAAGGCUAGUCCGUUAUCAACUU 

GAAAAAGUGGCACCGAGUCGGUGC(SEQIDNO:215). Otherexemplaryscaffold 

nucleotidesequencesareprovidedinTable6.InsomeembodimentsthesgRNAcomprises 

anyoneoftheguidesequencesofSEQIDNOs:1-211andadditionalguidescaffold 

sequencesin5'to3'orientationinTable6,includingmodifiedversionsofthescaffold 

sequencesasshown.  

[00267] InsomeembodimentstheguideRNAisasgRNAcomprisinganyoneofthe 

sequencesshowninTable2(SEQIDNOs:249-343and344-438),Table3(SEQIDNOs.  

439-471and472-504),andTableS(SEQIDNOs:505-532and533-560).Insome 

embodimentstheguideRNAisachemicallymodifiedguideRNA.Insomeembodiments 
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theguideRNAisachemicallymodifiedsingleguideRNA.Thechemicallymodifiedguide 

RNAsmaycompriseoneormoreofthemodificationsasshowninTables2,3,5,and6.The 

chemicallymodifiedguideRNAsmaycompriseoneormoreofmodifiednucleotidesofany 

oneofSEQIDNOs:1003,1007-lOO9and1011-1014.  

[00268] InsomeembodimentstheguideRNAisasgRNAcomprisinganyoneofSEQID 

NOs:249-343,439-471,and505-532withatleastonechemicalmodificationdisclosed 

herein.InsomeembodimentstheguideRNAisasgRNAcomprisingasequencethatisat 

least990o980o970o 960o950o 940o 930o 920o,910oor900o4 toanyoneofSEQ 

IDNOs:249-343,439-471,and505-532withatleastonechemicalmodificationdisclosed 

herein.  

[00269] InsomeembodimentstheguideRNAisasgRNAcomprisingthemodification 

patternshowninSEQIDNO:1013or1014. InsomeembodimentstheguideRNAisa 

sgRNAcomprisingasequencethatisatleast990o 980o,970o 960o950o 940o930o 920o 

910o or900oidenticaltoanyofthenucleicacidsofSEQIDNOs:344-438,472-504,and 

533-560.  

[00270] InsomeembodimentstheguideRNAcomprisesasgRNAcomprisingthe 

modificationpatternshowninSEQIDNO:1003.InsomeembodimentstheguideRNA 

comprisesasgRNAcomprisingthemodifiednucleotidesofSEQIDNO:1003,includinga 

guidesequencecomprisesasequenceselectedfromSEQIDNOs: 1-211. Income 

embodimentstheguideRNAisasgRNAcomprisingasequenceofSEQIDNO:1016ora 

sequencethatisatleast990o,980o,970o 960o950o 940o, 930o 920o,910oor900oidentical 

[00271] InsomeembodimentstheguideRNAcomprisesasingleguideRNAcomprising 

anyoneofthesequencesofSEQIDNOs:344-438,472-504,and533-560and1016ora 

sequencethatisatleast990o,980o,970o 960o950o 940o, 930o 920o,910oor900oidentical 

toanyoneofthesequencesofSEQIDNOs:344-438,472-504,and533-560,and1016.  

[00272] InsomeembodimentstheguideRNAcomprisesaguidesequencecomprising 

anyoneofSEQIDNOs:13-18,26,37-39,41,43,45,and62.Insomeembodimentsthe 

guideRNAcomprisesasingleguideRNAcomprisinganyoneofthesequencesSEQID 

NOs:356-361,369,380-382,384,386,388,and405,orasequencethatisatleast990o 980o 

970o 960o 950o 940o,930o 920o,910oor900oidenticaltoanyoneofthesequencesSEQ 

IDNOs:356-361,369,380-382,384,386,388,and405.  

[00273] TheguideRNAmayfurthercompriseatrRNA.Ineachcompositionandmethod 

embodimentdescribedhereinthecrRNAandtrRNAmaybeassociatedasasingleRNA 
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(sgRNA)ormaybeonseparateRNAs(dgRNA).InthecontextofsgRNAsthecrRNAand 

trRNAcomponentsmaybecovalentlylinkede.g.,viaaphosphodiesterbondorother 

covalentbond.InsomeembodimentsacrRNAand/ortrRNAsequencemaybereferredtoas 

ascaffold"orconservedpo~ion~I~ofaguideRNA.  

[00274] Ineachofthecompositionsuseandmethodembodimentsdescribedhereinthe 

guideRNAmaycomprisetwoRNAmoleculesasa"dualguideRNA"or"dgRNA."The 

dgRNAcomprisesafirstRNAmoleculecomprisingacrRNAcomprisinge.g.,aguide 

sequenceshowninTables2-5,andasecondRNAmoleculecomprisingatrRNA.Thefirst 

andsecondRNAmoleculesmaynotbecovalentlylinkedbutmayformanRNAduplexvia 

thebasepairingbetweenportionsofthecrRNAandthetrRNA.  

[00275] Ineachofthecompositionuseandmethodembodimentsdescribedhereinthe 
C' 

guideRNAmaycompriseasingleRNAmoleculeasasingleguideRNA"or"sgRNA".The 
sgRNAmaycompriseacrRNA(oraportionthereof)comprisingaguidesequenceshownin 

Tables2-5,covalentlylinkedtoatrRNA.ThesgRNAmaycomprise17,18,19,or20 

contiguousnucleotidesofaguidesequenceshowninTables2-5.Insomeembodimentsthe 

crRNAandthetrRNAarecovalentlylinkedviaalinker.InsomeembodimentsthesgRNA 

formsastem-loopstructureviathebasepairingbetweenportionsofthecrRNAandthe 

trRNA.InsomeembodimentsthecrRNAandthetrRNAarecovalentlylinkedviaoneor 

morebondsthatarenotaphosphodiesterbond.  

[00276] InsomeembodimentsthetrRNAmaycomprisealloraportionofatrRNA 

sequencederivedfromanaturally-occurringCRISPR/Cassystem.Insomeembodimentsthe 

ontheCRISPR/Cassystemused.InsomeembodimentsthetrRNAcomprisesorconsistsof 

5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,25,30,40,50,60,70,80,90,100,or 

morethan100nucleotides.InsomeembodimentsthetrRNAmaycomprisecertain 

secondarystructuressuchasforexampleoneormorehairpinorstem-loopstructuresor 

oneormorebulgestructures.  

[00277] InsomeembodimentsacompositioncomprisingoneormoreguideRNAs 

comprisingaguidesequenceofanyoneinTables2-5isprovided.Insomeembodimentsa 

compositioncomprisingoneormoreguideRNAscomprisingaguidesequenceofanyonein 

Tables2-5isprovidedwhereinthenucleotidesofSEQIDNO:213-216followtheguide 

sequenceatits3' end.InsomeembodimentstheoneormoreguideRNAscomprisinga 

guidesequenceofanyoneinTables2-5whereinthenucleotidesofSEQIDNO:213-216 
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followtheguidesequenceatits3endismodifiedaccordingtothemodificationpatternof 

anyoneofSEQIDNOs:1003,1007-1009,and1011-1014.  

[00278] InsomeembodimentsacompositioncomprisingoneormoreguideRNAs 

comprisingaguidesequenceofanyoneinTables2-5isprovided.Inoneaspecta 

compositioncomprisingoneormoregRNAsisprovidedcomprisingaguidesequencethatis 

atleast990o 980o,970o 960o 95%940o,930o,920o,910o or900oidenticaltoanyofthe 

nucleicacidsofSBQIDNOs:1-211.  
4 

[00279] Inotherembodimentsacompositionisprovidedthatcompnsesatleastonee.g., 

atleasttwogRNA'scomprisingguidesequencesselectedfromanytwoormoreoftheguide 

sequencesshowninTables2-5.Insomeembodimentsthecompositioncomprisesatleast 

twogRNA'sthateachcompriseaguidesequenceatleast990o 980o970o 960o,950o, 940o 

93%, 92%910oor900o4 toanyoftheguidesequencesshowninTables2-5.  

[00280] InsomeembodimentstheguideRNAcompositionsofthepresentinventionare 

designedtorecognize(e.g.,hybridizeto)atargetsequenceinHLA-A.Forexamplethe 

HLA-AtargetsequencemayberecognizedandcleavedbyaprovidedCascleavase 

comprisingaguideRNA.InsomeembodimentsanRNA-guidedDNAbindingagentsuch 

asaCascleavasemaybedirectedbyaguideRNAtoatargetsequenceinHLA-Awherethe 

guidesequenceoftheguideRNAhybridizeswiththetargetsequenceandtheRNA-guided 

DNAbindingagentsuchasaCascleavasecleavesthetargetsequence.  

[00281] InsomeembodimentstheselectionoftheoneormoreguideRNAsisdetermined 

basedontargetsequenceswithinHLA-A.Insomeembodimentsthecompositions 

thecorrespondinggenomicregionshowninTables2-5 accordingtocoordinatesfrom 

humanreferencegenomehg3S. Guidesequences offurtherembodimentsmaybe 

complementarytosequencesintheclosevicinityofthegenomiccoordinatelistedinanyof 

theTables2-5withinHLA-A.Forexampleguidesequencesoffurtherembodimentsmaybe 

complementarytosequencesthatcomprise10contiguousnucleotides+10nucleotidesofa 

genomiccoordinatelistedinTables2-5.  

[00282] Withoutbeingboundbyanyparticulartheorymodifications(e.g.,frameshift 

mutationsresultingfromindelsoccurringasaresultofanuclease-mediatedDSB)incertain 

regionsofthetargetgenemaybelesstolerablethanmutationsinotherregionsthusthe 

locationofaDSBisanimportantfactorintheamountortypeofproteinknockdownthat 

mayresult.InsomeembodimentsagRNAcomplementaiyorhavingcomplementaritytoa 
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targetsequencewithinthetargetgeneusedtodirectanRNA-guidedDNAbindingagenttoa 

particularlocationinthetargetgene.  

[00283] Insomeembodimentstheguidesequenceisatleast990o 980o,970o 960o950o 

94%930o 92%,910o,900o850oor8O~oidenticaltoatargetsequencepresentinthetarget 

gene.Insomeembodimentstheguidesequenceisatleast990o 980o,970o,960o950o940o 

93%9 20o91%,90%,8 5 0 oorSO~oidenticaltoatargetsequencepresentinthehumanHLA

Agene.  

[00284] Insomeembodimentsthetargetsequencemaybecomplementarytotheguide 

sequenceoftheguideRNA.Insomeembodimentsthedegreeofcomplementarityoridentity 

betweenaguidesequenceofaguideRNAanditscorrespondingtargetsequencemaybeat 

least8000,85%,90%,9 5 0 o,96%,9 7 0 o, 9 8 0 o, 9 9 0 oorlOWo.Insomeembodimentsthe 

targetsequenceandtheguidesequenceofthegRNAmaybe1000ocomplementaiyor 

identical.InotherembodimentsthetargetsequenceandtheguidesequenceofthegRNA 

maycontainatleastonemismatch.Forexamplethetargetsequenceandtheguidesequence 

ofthegRNAmaycontain1,2,3,or4mismatcheswherethetotallengthoftheguide 

sequenceis20.Insomeembodimentsthetargetsequenceandtheguidesequenceofthe 

gRNAmaycontain1-4mismatcheswheretheguidesequenceis20nucleotides.  

[00285] Insomeembodimentsacompositionorformulationdisclosedhereincompnses 

anmRNAcomprisinganopenreadingframe(ORF)encodinganRNA-guidedDNAbinding 

agentsuchasaCasnucleaseasdescribedherein.InsomeembodimentsanmRNA 

comprisinganORFencodinganRNA-guidedDNAbindingagentsuchasaCasnucleaseis 

H.ModifiedgRNAsandmRNAs 

[00286] InsomeembodimentsthegRNA(e.g.,sgRNAshort-sgRNAdgRNAor 

~ crRNA) ismodified.Theterm modified"or modification'inthecontextofagRNA 

describedhereinincludesthemodificationsdescribedaboveincludingforexample,(a)end 

modificationse.g.,5endmodificationsor3endmodificationsincluding5'or3protective 

endmodifications,(b)nucleobase(or"base")modifications includingreplacementor 

removalofbases,(c)sugarmodificationsincludingmodificationsatthe2',3 and/or4' 

positions,(d)intemucleosidelinkagemodificationsand(e)backbonemodificationswhich 

canincludemodificationorreplacementofthephosphodiesterlinkagesand/ortheribose 

sugar.Amodificationofanucleotideatagivenpositionincludesamodificationor 

replacementofthephosphodiesterlinkageimmediately3' ofthesugarofthenucleotide.  
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Thusforexampleanucleicacidcomprisingaphosphorothioatebetweenthefirstandsecond 

sugarsfromthe5 endisconsideredtocompriseamodificationatposition1. Theterm 

modifiedgRNAgenerallyreferstoagRNAhavingamodificationtothechemicalstructure 

ofoneormoreofthebasethesugarandthephosphodiesterlinkageorbackboneportions 

includingnucleotidephosphatesallasdetailedandexemplifiedherein.  

[00287] FurtherdescriptionandexemplarypatternsofmodificationsareprovidedinTable 

1ofW02019/237069publishedDecember12 2019,theentirecontentsofwhichare 

incorporatedhereinbyreference.  

[00288] InsomeembodimentsagRNAcomprisesmodificationsat1,2,3,4,5,6,7,8,9, 

10,11,12,13,14,15,16,ormoreYAsites.InsomeembodimentsthepyrimidineoftheYA 

sitecomprisesamodification(whichincludesamodificationalteringtheintemucleoside 

linkageimmediately3' ofthesugarofthepyrimidine).Insomeembodimentstheadenineof 

theYAsitecomprises amodification(whichincludes amodificationalteringthe 

intemucleosidelinkageimmediately3ofthesugaroftheadenine).Insomeembodiments 

thepyrimidineandtheadenineoftheYAsitecomprisemodificationssuchassugarbaseor 

intemucleosidelinkagemodifications.TheYAmodificationscanbeanyofthetypesof 

modificationssetforthherein.InsomeembodimentstheYAmodificationscompriseoneor 

more ofphosphorothioate, 2'-OMe or 2-fluoro. In some embodiments the YA 

modifications comprise pyrimidine modifications comprising one or more of 

phosphorothioate,2'-OMe,2'-Hinosineor2'-fluoro.InsomeembodimentstheYA 

modificationcomprisesabicyclicriboseanalog(e.g.,anLNABNAorENA)withinan 

modificationcomprisesabicyclicriboseanalog(e.g.,anLNABNAorENA)withinan 

RNAduplexregionthatcontainsaYAsitewhereintheYAmodificationisdistaltotheYA 

site.  

[00289] Insomeembodimentstheguidesequence(orguideregion)ofagRNAcompnses 

1,2,3,4,5,ormoreYAsites("guideregionYAsites")thatmaycompriseYA 

modifications.InsomeembodimentsoneormoreYAsiteslocatedat5-end,6-end,7-end,8

end,9-endor10-endfromthe5' endofthe5' terminus(where"5-end"etc refersto 

position5tothe3endoftheguideregioni.e.,themost3'nucleotideintheguideregion) 

compriseYAmodifications.. AmodifiedguideregionYAsitecomprisesaYAmodification.  

[00290] InsomeembodimentsamodifiedguideregionYAsiteiswithin20,19,18,17 

16,15,14,13,12,11,10,or9nucleotidesofthe3'terminalnucleotideoftheguideregion.  

ForexampleifamodifiedguideregionYAsiteiswithin10nucleotidesofthe3'terminal 
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nucleotideoftheguideregionandtheguideregionis20nucleotideslongthenthemodified 

nucleotideofthemodifiedguideregionYAsiteislocatedatanyofpositions11-20.Insome 

embodimentsamodifiedguideregionYAsiteisatorafternucleotide4,5,6,7,8,9,10,or 

11fromthe5I, endofthe5terminus.  

[00291] InsomeembodimentsamodifiedguideregionYAsiteisotherthana5'end 

modificationForexampleasgRNAcancomprisea5'endmodificationasdescribedherein 

andfurthercompriseamodifiedguideregionYAsite.AlternativelyasgRNAcancomprise 

anunmodified5'endandamodifiedguideregionYAsite.Alternativelyashort-sgRNAcan 

compriseamodified5' endandanunmodifiedguideregionYAsite.  

[00292] InsomeembodimentsamodifiedguideregionYAsitecomprisesamodification 

thatatleastonenucleotidelocated5' oftheguideregionYAsitedoesnotcomprise.For 

exampleifnucleotides1-3comprisephosphorothioatesnucleotide4comprisesonlya2'

OMemodification andnucleotide5isthepyrimidineofaYAsiteandcomprisesa 

phosphorothioatethenthemodifiedguideregionYAsitecomprisesamodification 

(phosphorothioate)thatatleastonenucleotidelocated5' oftheguideregionYAsite 

(nucleotide4)doesnotcomprise.Inanotherexampleifnucleotides 1-3comprise 

phosphorothioatesandnucleotide4isthepyrimidineofaYAsiteandcomprisesa2'-OMe 

thenthemodifiedguideregionYAsitecomprisesamodification(2'-OMe)thatatleastone 

nucleotidelocated5' oftheguideregionYAsite(anyofnucleotides1-3)doesnotcomprise.  

Thisconditionisalsoalwayssatisfiedifanunmodifiednucleotideislocated5'ofthe 

modifiedguideregionYAsite.  

asdescribedforYAsitesabove.TheguideregionofagRNAmaybemodifiedaccordingto 

anyembodimentcomprisingamodifiedguideregionsetforthherein.Anyembodimentsset 

forthelsewhereinthisdisclosuremaybecombinedtotheextentfeasiblewithanyofthe 

foregoingembodiments.  

[00294] Insomeembodimentsthe5' and/or3' terminusregionsofagRNAaremodified.  

[00295] Insomeembodimentstheterminal(i.e.,last)1,2,3,4,5,6,or7nucleotidesin 

the3'terminusregionaremodified.Throughoutthismodificationmaybereferredtoasa 

'3'endmodification. Insomeembodimentstheterminal(i.e.,last)1,2,3,4,5,6,or7 

nucleotidesinthe3'terminusregioncomprisemorethanonemodification.Insome 

embodimentsthe3' endmodificationcomprisesorfurthercomprisesanyoneormoreofthe 

following:amodifiednucleotideselectedfrom2-0-methyl(2'-0-Me)modifiednucleotide 

2-0-(2-methoxyethyl) (2'-0-moe) modifiednucleotide a2'-fluoro (2'-F) modified 

144 

[00293] InsomeembodimentsthemodifiedguideregionYAsitescomprisemodifications



WO20221140586 PCTfLTS2O21/064930 

nucleotideaphosphorothioate(PS)linkagebetweennucleotidesaninvertedabasicmodified 

nucleotideorcombinationsthereof Insomeembodimentsthe3' endmodification 

comprisesorfurthercomprisesmodificationsof1,2,3,4,5,6,or7nucleotidesatthe3'end 

ofthegRNA.Insomeembodimentsthe3'endmodificationcomprisesorfurthercompnses 

onePSlinkagewhereinthelinkageisbetweenthelastandsecondtolastnucleotide.Insome 

embodimentsthe3' endmodificationcomprisesorfurthercomprisestwoPSlinkages 

betweenthelastthreenucleotides.Insomeembodimentsthe3' endmodificationcomprises 

orfurthercomprisesfourPSlinkagesbetweenthelastfournucleotides.Insome 

embodimentsthe3' endmodificationcomprisesorfurthercomprisesPSlinkagesbetween 

anyoneormoreofthelast2,3,4,5,6,or7nucleotides.InsomeembodimentsthegRNA 

comprisinga3' endmodificationcomprisesorfurthercomprisesa3' tailwhereinthe3' tail 

comprisesamodificationofanyoneormoreofthenucleotidespresentinthe3' tail.Insome 

embodimentsthe3' tailisfullymodified.Insomeembodimentsthe3' tailcomprises1, 2,3, 

4,5,6,7,8,9,10,1-2,1-3,1-4,1-5,1-6,1-7,1-8,1-9,or1-10nucleotidesoptionallywhere 

anyoneormoreofthesenucleotidesaremodified.InsomeembodimentsagRNAis 

providedcomprisinga3' protectiveendmodification.Insomeembodimentsthe3' tail 

comprisesbetween1andabout20nucleotidesbetween1andabout15nucleotidesbetween 

1andabout10nucleotidesbetween1andabout5nucleotidesbetween1andabout4 

nucleotidesbetween1andabout3nucleotidesandbetween1andabout2nucleotides.In 

someembodimentsthegRNAdoesnotcomprisea3' tail.  

[00296] Insomeembodimentsthe5' terminusregionismodifiedforexamplethefirst1 

bereferredtoasa"5'endmodification".Insomeembodimentsthefirst1,2,3,4,5,6,or7 

nucleotidesofthe5'terminusregioncomprisemorethanonemodification. Income 

embodimentsatleastoneoftheterminal(i.e.,first)1, 2,3,4,5,6,or7nucleotidesatthe5' 

endaremodified.Insomeembodimentsboththe5'and3'terminusregions(e.g.,ends)of 

thegRNAaremodified.Insomeembodimentsonlythe5' terminusregionofthegRNAis 

modified.Insomeembodimentsonlythe3' terminusregion(plusorminusa3' tail)ofthe 

conservedportionofagRNAismodified.InsomeembodimentsthegRNAcomprises 

modificationsat1,2,3,4,5,6,or7ofthefirst7nucleotidesata5'terminusregionofthe 

gRNA.InsomeembodimentsthegRNAcomprisesmodificationsat1, 2,3,4,5,6,or7of 

the7terminalnucleotidesata3' terminusregion.Insomeembodiments,2,3,or4ofthe 

first4nucleotidesatthe5'terminusregionand/or2,3,or4oftheterminal4nucleotidesat 

the3'terminusregionaremodified.Insomeembodiments,2,3,or4ofthefirst4nucleotides 
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atthe5'terminusregionarelinkedwithphosphorothioate(PS)bonds. Income 

embodimentsthemodificationtothe5'terminusand/or3' terminuscomprisesa2'-O

methyl(2'-O-Me)or2'-O-(2-methoxyethyl)(2'-O-moe)modification.Insomeembodiments 

themodificationcomprisesa2-fluoro(2'-F)modificationtoanucleotide.Insome 

embodimentsthemodificationcomprises aphosphorothioate(PS)linkagebetween 

nucleotides.Insomeembodimentsthemodificationcomprisesaninvertedabasicnucleotide.  

Insomeembodimentsthemodificationcomprisesaprotectiveendmodification. Income 

embodimentsthemodificationcomprisesamorethanonemodificationselectedfrom 

protectiveendmodification,2'-O-Me,2'-O-moe,2'-fluoro(2'-F),aphosphorothioate(PS) 

linkagebetweennucleotidesandaninvertedabasicnucleotide. Insomeembodimentsan 

equivalentmodificationisencompassed.  

[00297] InsomeembodimentsagRNAisprovidedcomprisinga5' endmodificationand 

a3'endmodification.InsomeembodimentsthegRNAcomprisesmodifiednucleotidesthat 

arenotatthe5'or3'ends.  

[00298] InsomeembodimentsasgRNAisprovidedcomprisinganupperstem 

modificationwhereintheupperstemmodificationcompnsesamodificationtoanyoneor 

moreofUSi-US12intheupperstemregion.InsomeembodimentsasgRNAisprovided 

comprisinganupperstemmodificationwhereintheupperstemmodificationcomprisesa 

modificationofatleast1,2,3,4,5,6,7,8,9,10,11,orall12nucleotidesintheupperstem 

region.InsomeembodimentsansgRNAisprovidedcomprisinganupperstemmodification 

whereintheupperstemmodificationcomprises1, 2,3,4,or5YAmodificationsinaYAsite.  

a2'-O-moemodifiednucleotidea2'-Fmodifiednucleotideand/orcombinationsthereof 

Othermodificationsdescribedhereinsuchasa5 endmodificationand/ora3 end 

modificationmaybecombinedwithanupperstemmodification.  

[00299] InsomeembodimentsthesgRNAcomprisesamodificationinthehairpinregion.  

Insomeembodimentsthehairpinregionmodificationcomprisesatleastonemodified 

nucleotideselectedfroma2'-O-methyl(2'-OMe)modifiednucleotidea2'-fluoro(2'-F) 

modifiednucleotideand/orcombinationsthereofInsomeembodimentsthehairpinregion 

modificationisinthehairpin1region.Insomeembodimentsthehairpinregionmodification 

isinthehairpin2region.Insomeembodimentsthehairpinmodificationcomprises1,2,or3 

YAmodificationsinaYAsite.Insomeembodimentsthehairpinmodificationcomprisesat 

least, 2,3,4,5,or6YAmodifications.Othermodificationsdescribedhereinsuchasan 
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upperstemmodificationa5' endmodificationand/ora3 endmodificationmaybe 

combinedwithamodificationinthehairpinregion.  

[00300] InsomeembodimentsagRNAcomprisesasubstitutedandoptionallyshortened 

hairpin1regionwhereinatleastoneofthefollowingpairsofnucleotidesaresubstitutedin 

thesubstitutedandoptionallyshortenedhairpin1withWatson-Crickpairingnucleotides.  

Hi-iandHi-12,Hi-2andHi-ilH1-3andHi-iC),and/orH1-4andH1-99 ~~Watson-Crick 

pairingnucleotides"includeanypaircapableofformingaWatson-Crickbasepairincluding 

A-TA-UT-AU-AC-Gand0-Cpairsandpairsincludingmodifiedversionsofanyof 

theforegoingnucleotidesthathavethesamebasepairingpreference.Insomeembodiments 

thehairpin1regionlacksanyoneortwoofHi-5throughHi-8.Insomeembodimentsthe 

hairpiniregionlacksonetwoorthreeofthefollowingpairsofnucleotides:Hi- iandHi

i2,Hi-2andHi-uHi-3andHi-iOand/orHi-4andHi-9.Insomeembodimentsthe 

hairpiniregionlacksi-8nucleotidesofthehairpiniregion.Inanyoftheforegoing 

embodimentsthelackingnucleotidesmaybesuchthattheoneormorenucleotidepairs 

substitutedwithWatson-Crickpairingnucleotides(Hi-iandHi-i2,Hi-2andHi-uHi-3 

andHi-iOand/orHi-4andHi-9)formabasepairinthegRNA.  

[0030i] InsomeembodimentsthegRNAfurthercomprisesanupperstemregionlacking 

atleastinucleotidee.g.,anyoftheshortenedupperstemregionsindicatedinTable7of 

U.S.ApplicationNo.62/946,905,thecontentsofwhichareherebyincorporatedbyreference 

initsentiretyordescribedelsewherehereinwhichmaybecombinedwithanyofthe 

shortenedorsubstitutedhairpiniregionsdescribedherein.  

(short-sgRNAs),e.g., comprisingaconservedportionofansgRNAcomprisingahairpin 

regionwhereinthehairpinregionlacksatleast5-iOnucleotidesor6-i0nucleotides.Insome 

embodimentsthe5- i0nucleotidesor6-i0nucleotidesareconsecutive.  

[00303] Insomeembodimentsashort-sgRNAlacksatleastnucleotides54-58(AAAAA) 

oftheconservedportionofaspyCas9sgRNA.Insomeembodimentsashort-sgRNAisa 

non-spyCas9sgRNAthatlacksnucleotidescorrespondingtonucleotides54-58(AAAAA)of 

theconservedportionofaspyCas9asdeterminedforexamplebypairwiseorstructural 

alignment.  

[00304] Insomeembodimentstheshort-sgRNAdescribedhereincomprisesaconserved 

portioncomprisingahairpinregionwhereinthehairpinregionlacks5,6,7,8,9,i0,iior 

i2nucleotides.Insomeembodimentsthelackingnucleotidesare5-i0lackingnucleotidesor 

6-iOlackingnucleotides.Insomeembodimentsthelackingnucleotidesareconsecutive.In 
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someembodimentsthelackingnucleotidesspanatleastaportionofhairpin1andaportion 

ofhairpin2.Insomeembodimentsthe5-10lackingnucleotidescompriseorconsistof 

nucleotides54-58,54-61,or53-60ofSEQIDNO:215.  

[00305] Insomeembodimentstheshort-sgRNAdescribedhereinfurthercomprisesa 

nexusregionwhereinthenexusregionlacksatleastonenucleotide(e.g.,1,2,3,4,5,6,7,8, 

9,or10nucleotidesinthenexusregion).Insomeembodimentstheshort-sgRNAlackseach 

nucleotideinthenexusregion.  

[00306] InsomeembodimentstheSpyCas9short-sgRNAdescribedhereincomprisesa 

sequenceof 

NNNGUUUUAGAGCUAGAAAUAGCAAGUUAAAAUAA 

GGCUAGUCCGUUAUCACGAAAGGGCACCGAGUCGGUGCU(SEQIDNO:1002).  

[00307] Insomeembodimentstheshort-sgRNAdescribedhereincomprisesa 

modificationpatternasshowninSEQIDNO:1003: 

mN*mN*niN* GUUUUAGAmGmCmUmAmGmAmAmAmU 

mAmGmCAAGUUAAAAUAAGGCUAGUCCGUUAUCACGAAAGGGCACCGAGUCG 

GmUmGmC*mU(SEQIDNO:1003),whereACGUandNareadeninecytosine, 

guanineuracilandanyribonucleotiderespectivelyunlessotherwiseindicated.Anmis 

indicativeofa2'O-methylmodificationandan~isindicativeofaphosphorothioatelinkage 

betweenthenucleotides.  

[00308] IncertainembodimentsusingSEQIDNO:215("ExemplarySpyCas9sgRNA

1")asanexampletheExemplarySpyCas9sgRNA-1furtherincludesoneormoreof 

hairpin1regionwherein 

1. atleastoneofthefollowingpairsofnucleotidesaresubstitutedin 

hairpin1withWatson-Crickpairingnucleotides:Hi-iandHi-12,Hi-2 

andHi-i1,Hi-3andHi-lOorHi-4andHi-9,andthehairpin1region 

optionallylacks 

a. anyoneortwoofHi-5throughHi-S 

b. onetwoorthreeofthefollowingpairsofnucleotides:Hi-i 

andHi-i2,Hi-2andHi-iiHi-3andHi-iOandHi-4andHi-9,or 

c. i-8nucleotidesofhairpiniregiOn'or 

2. theshortenedhairpiniregionlacks6-8nucleotidespreferably6 

nucleotidewand 
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a. oneormoreofpositionsHi-iHi-2,orHi-3isdeleted 

orsubstitutedrelativetoExemplaiySpyCas9sgRNA-i(SEQID 

NO:215)or 

b. oneormoreofpositionsHi-6throughHi-lOis 

substitutedrelativetoExemplarySpyCas9sgRNA-i(SEQID 

NO:215);or 

3, theshortenedhairpin1regionlacks5-i0nucleotidespreferably5-6 

nucleotidesandoneormoreofpositionsNiSHi-12,ornissubstituted 

relativetoExemplarySpyCas9sgRNA-i(SEQIDNO:215);or 

B. ashortenedupperstemregionwhereintheshortenedupperstem 

regionlacks1-6nucleotidesandwhereinthe6,7,8,9,10,or11nucleotidesoftheshortened 

upperstemregionincludelessthanorequalto4substitutionsrelativetoExemplarySpyCas9 

sgRNA-i(SEQIDNO:215);or 

C. asubstitutionrelativetoExemplarySpyCas9sgRNA-i(SEQIDNO: 

215)atanyoneormoreofLS6,LS7,US3USlOB3,N7,N15,N17,H2-2andH2-14, 

whereinthesubstituentnucleotideisneitherapyrimidinethatisfollowedbyanadeninenor 

anadeninethatisprecededbyapyrimidine~or 

D. ExemplarySpyCas9sgRNA-i(SEQIDNO:215)withanupperstem 

regionwhereintheupperstemmodificationcomprisesamodificationtoanyoneormoreof 

US1-US12intheupperstemregionwherein 

1. themodifiednucleotideisoptionallyselectedfroma2'-O-methyl(2'

nucleotidea2'-fluoro(2'-F)modifiednucleotideaphosphorothioate(PS) 

linkagebetweennucleotidesaninvertedabasicmodifiednucleotideora 

combinationthereotor 

2. themodifiednucleotideoptionallyincludesa2'-OMemodified 

nucleotide.  

[00309J IncertainembodimentsExemplarySpyCas9sgRNA-ioransgRNAsuchasan 

sgRNAcomprisingExemplarySpyCas9sgRNA-ifurtherincludesa3'taile.g.,a3' tailof 

1,2,3,4,ormorenucleotides.Incertainembodimentsthetailincludesoneormore 

modifiednucleotides.Incertainembodimentsthemodifiednucleotideisselectedfroma2'

0-methyl(2'-OMe)modifiednucleotidea2'-O-(2-methoxyethyl)(2'-O-moe)modified 

nucleotidea2'-fluoro(2'-F)modifiednucleotideaphosphorothioate(PS)linkagebetween 

nucleotidesandaninvertedabasicmodifiednucleotideoracombinationthereofIncertain 
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embodimentsthemodifiednucleotideincludesa2'-OMemodifiednucleotide.Incertain 

embodimentsthemodifiednucleotideincludesaPSlinkagebetweennucleotides.Incertain 

embodimentsthemodifiednucleotideincludesa2'-OMemodifiednucleotideandaPS 

linkagebetweennucleotides.  

[00310] InsomeembodimentsthegRNAdescribedhereinfurthercomprisesanexus 

regionwhereinthenexusregionlacksatleastonenucleotide.  

[00311] InsomeembodimentsthegRNAischemicallymodified. AgRNAcomprising 

oneormoremodifiednucleosidesornucleotidesiscalledaC.'modified"gRNAor"chemically 

modified"gRNAtodescribethepresenceofoneormorenon-naturallyand/ornaturally 

occurringcomponentsorconfigurationsthatareusedinsteadoforinadditiontothe 

canonicalA,0,CandUresidues.Modifiednucleosidesandnucleotidescanincludeoneor 

moreof(i)alteratione.g., replacementofoneorbothofthenon-linkingphosphateoxygens 

and/orofoneormoreofthelinkingphosphateoxygensinthephosphodiesterbackbone 

linkage(anexemplarybackbonemodification);(ii)alteratione.g., replacementofa 

constituentoftheribosesugare.g., ofthe2'hydroxylontheribosesugar(anexemplaty 

sugarmodification);(iii)wholesalereplacementofthephosphatemoietywith"dephospho" 

linkers(anexemplarybackbonemodification);(iv)modificationorreplacementofa 

naturallyoccurringnucleobaseincludingwithanon-canonicalnucleobase(anexemplary 

basemodification);(v)replacementormodificationoftheribose-phosphatebackbone(an 

exemplarybackbonemodification);(vi)modificationofthe3 endor5 endofthe 

oligonucleotidee.g., removalmodificationorreplacementofaterminalphosphategroupor 

and/orbackbonemodification);and(vii)modificationorreplacementofthesugar(an 

exemplarysugarmodification).  

1100312] Chemicalmodificationssuchasthoselistedabovecanbecombinedtoprovide 

modifiedgRNAscomprisingnucleosidesandnucleotides(collectively"residues")thatcan 

havetwothreefourormoremodifications. Forexampleamodifiedresiduecanhavea 

modifiedsugarandamodifiednucleobase.InsomeembodimentseverybaseofagRNAis 

modifiede.g., allbaseshaveamodifiedphosphategroupsuchasaphosphorothioategroup.  

Incertainembodimentsall orsubstantiallyallofthephosphategroupsofangRNA 

moleculearereplacedwithphosphorothioategroups. Insomeembodiments modified 
9 

gRNAscompriseatleastonemodifiedresidueatornearthe5endoftheRNA.Insome 
embodimentsmodifiedgRNAscompriseatleastonemodifiedresidueatornearthe3'end 

oftheRNA.  
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[00313] InsomeembodimentsthegRNAcomprisesonetwothreeormoremodified 

residues.Insomeembodimentsatleast5%(e.g.,atleast 5 0 oatleastlOgoatleastl 5 0 oat 

least2 0 0 oatleast2 5 0 oatleast300oatleast 3 5 0 oatleast4 0 0 oatleast450oatleast500oat 

least550oatleast600oatleast650oatleast700oatleast750oatleast800oatleast850oat 

least900o atleast950o orlOOOo)ofthepositionsinamodifiedgRNAaremodified 

nucleosidesornucleotides.  

[00314] Insomeembodimentsofabackbonemodificationthephosphategroupofa 

modifiedresiduecanbemodifiedbyreplacingoneormoreoftheoxygenswithadifferent 

substituent. Furtherthemodifiedresiduee.g., modifiedresiduepresentinamodified 

nucleicacidcanincludethewholesalereplacementofanunmodifiedphosphatemoietywith 

amodifiedphosphategroupasdescribedherein. Insomeembodimentsthebackbone 

modificationofthephosphatebackbonecanincludealterationsthatresultineitheran 

unchargedlinkerorachargedlinkerwithunsymmetricalchargedistribution.  

1100315] Examples of modified phosphate groups include phosphorothioate 

phosphoroselenatesboranophosphatesboranophosphateestershydrogenphosphonates 

phosphoroamidatesalkylorarylphosphonatesandphosphotriesters.  

1100316] Scaffoldsthatcanmimicnucleicacidscanalsobeconstructedwhereinthe 

phosphatelinkerandribosesugararereplacedbynucleaseresistantnucleosideornucleotide 

surrogates. Suchmodificationsmaycomprisebackboneandsugarmodifications.Insome 

embodimentsthenucleobasescanbetetheredbyasurrogatebackbone. Examplescan 

includewithoutlimitationthemorpholinocyclobutylpyrrolidineandpeptidenucleicacid 

1100317] Themodifiednucleosidesandmodifiednucleotidescanincludeoneormore 

modificationstothesugargroupU 
I.e.atsugarmodification. Forexamplethe2'hydroxyl 

group(OH)canbemodifiede.g.replacedwithanumberofdifferent"oxy or"deoxy 

substituents.Insomeembodimentsmodificationstothe2'hydroxylgroupcanenhancethe 

stabilityofthenucleicacidsincethehydroxylcannolongerbedeprotonatedtoforma2'

alkoxideion.Examplesof2'hydroxylgroupmodificationscanincludealkoxyoraryloxy 

(ORwherein"R"canbee.g., alkylcycloalkylarylaralkylheteroaiylorasugar), 

polyethyleneglycols(PEG),O(CH2CH2O)nCH2CH2ORwhereinRcanbee.g., Hor 

optionallysubstitutedalkylandncanbeanintegerfrom0to20.Insomeembodimentsthe 

2'hydroxylgroupmodificationcanbe2'-O-Me. Insomeembodimentsthe2'hydroxyl 

groupmodificationcanbea2'-fluoromodificationwhichreplacesthe2'hydroxylgroup 

withafluoride. Insomeembodimentsthe2'hydroxylgroupmodificationcaninclude 
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locked"nucleicacids(LNA)inwhichthe2'hydroxylcanbeconnectede.g., byaC1-6 

alkyleneorC1-6heteroalkylenebridgetothe4'carbonofthesameribosesugarwhere 

exemplarybridgescanincludemethylenepropyleneetheroraminobridges.Insome 

embodimentsthe2'hydroxylgroupmodificationcanincluded"unlocked"nucleicacids 

(UNA)inwhichtheriboseringlackstheC2'-C3'bond. Insomeembodimentsthe2' 

hydroxylgroupmodificationcanincludethemethoxyethylgroup(MOE),(OCH2CH2OCH3 

e.g., aPEGderivative).  

1100318] "Deoxy"2'modificationscanincludehydrogen(fte.deoxyribosesugarse.g., at 

theoverhangportionsofpartiallydsRNA);halo(e.g., bromochlorofluorooriodo);amino 

(whereinaminocanbee.g., NH2 alkylaminodialkylaminoheterocyclylaiylamino 

diarylamino, heteroarylamino, diheteroaiylan¶nno, or amino acid), 

NH(CH2CH2NH)nCH2CH2-amino(whereinaminocanbee.g., asdescribedherein),

NHC(O)R(whereinRcanbee.g., alkylcycloalkylawlaralkylheteroarylorsugar), 

cyaflo'mercapto;alkyl-thio-alkyl;thioalkoxy;andalkylcycloalkylawlalkenyland 

alkynylwhichmaybeoptionallysubstitutedwithe.g., anaminoasdescribedherein.  

1100319] Thesugarmodificationcancompriseasugargroupwhichmayalsocontainoneor 

morecarbonsthatpossesstheoppositestereochemicalconfigurationthanthatofthe 

correspondingcarboninribose.Thusamodifiednucleicacidcanincludenucleotides 

containinge.g., arabinoseasthesugar. Themodifiednucleicacidscanalsoincludeabasic 

sugars.Theseabasicsugarscanalsobefurthermodifiedatoneormoreoftheconstituent 

sugaratoms.ThemodifiednucleicacidscanalsoincludeoneormoresugarsthatareintheL 

[00320] Themodifiednucleosidesandmodifiednucleotidesdescribedhereinwhichcan 

beincorporatedintoamodifiednucleicacidcanincludeamodifiedbasealsocalleda 

nucleobase.Examplesofnucleobasesincludebutarenotlimitedtoadenine(A),guanine 

(0),cytosine(C),anduracil(U).Thesenucleobasescanbemodifiedorwhollyreplacedto 

providemodifiedresiduesthatcanbeincorporatedintomodifiednucleicacids. The 

nucleobaseofthenucleotidecanbeindependentlyselectedfromapurineapyrimidinea 

punneanalogorpyrimidineanalog.Insomeembodimentsthenucleobasecanincludefor 

examplenaturally-occurringandsyntheticderivativesofabase.  

[00321] InembodimentsemployingadualguideRNAeachofthecrRNAandthetracr 

RNAcancontainmodifications. Suchmodificationsmaybeatoneorbothendsofthe 

crRNAand/ortracrRNA.InembodimentscomprisingansgRNAoneormoreresiduesat 

oneorbothendsofthesgRNAmaybechemicallymodifiedortheentiresgRNAmaybe 
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chemicallymodified. Certainembodimentscomprisea5'endmodification. Certain 

embodimentscomprisea3endmodification.Incertainembodimentsoneormoreorallof 

thenucleotidesinsinglestrandedoverhangofagRNAmoleculearedeoxynucleotides.  

[00322] InsomeembodimentsthegRNAsdisclosedhereincompriseoneofthe 

modificationpatternsdisclosedinW02018/107028AlpublishedJune14,2018thecontents 

ofwhichareherebyincorporatedbyreferenceintheirentirety.  
,, '~ ,, [00323] Theterms"mA" "inC mU ormO"maybeusedtodenoteanucleotidethat 

, , 

hasbeenmodifiedwith2'-O-Me.Theterms"f~zk,""fC~ 'TV orccf~I3~~maybeusedtodenote 

anucleotidethathasbeensubstitutedwith2'-F.A"~" maybeusedtodepictaPS 

modification.ThetermsA*, orG~maybeusedtodenoteanucleotidethatislinked 

tothenext(e.g.,3')nucleotidewithaPSbond.ThetermsmA*" '~mC*" '~mU*" or~~mG*" 

maybeusedtodenoteanucleotidethathasbeensubstitutedwith2'-O-Meandthatislinked 
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I. Ribonucleoproteincomplex 

[00325] Insomeembodimentsthedisclosureprovidescompositionscomprisingoneor 

moregRNAscomprisingoneormoreguidesequencesfromTables2-5andanRNA-guided 

DNAbindingagente.g.,anuclease suchasaCasnucleasesuchasCas9.Insome 

embodimentstheRNA-guidedDNA-bindingagenthascleavaseactivitywhichcanalsobe 

referredtoasdouble-strandendonucleaseactivity.InsomeembodimentstheRNA-guided 

DNA-bindingagentcomprisesaCasnuclease.ExamplesofCas9nucleasesincludethoseof 

thetypeIICRJSPRsystemsofS.pyogenesS.cwreusandotherprokaryotes(seee.g.,thelist 

inthenextparagraph),andmodified(e.g.,engineeredormutant)versionsthereofSeee.g., 

US2016/0312198A1US2016/0312199Al.OtherexamplesofCasnucleasesincludeaCsm 

orCmrcomplexofatypeIIICRISPRsystemortheCas10Csml, orCmr2subunitthereof 

andaCascadecomplexofatypeICRISPRsystemortheCas3subunitthereofInsome 

embodimentstheCasnucleasemaybefromaType-hAType-JIBorType-JICsystem.For 

discussionofvariousCRJSPRsystemsandCasnucleasesseee.g.,Makarovaetal.,NAT.  

REV.MIcRoBLOL.9:467-477(2011);Makarovaetal NAT.REV.MICROBLOL,13:722-36 

(2015);Shmakovetal.,MOLECULARCELL,60:385-397(2015).Insomeembodimentsthe 

RNA-guidedDNA-bindingagentcomprisesaCasnickase.InsomeembodimentstheRNA

guidednickaseismodifiedorderivedfromaCasproteinsuchasaClass2Casnuclease 

(whichmaybee.g.,aCasnucleaseofTypeIIVorVI).Class2Casnucleaseincludefor 

exampleCas9,Cpfl, C2cl, C2c2,andC2c3proteinsandmodificationsthereof 

derivedfromincludeSwey4ococcuspyogenesStreptococcustkermophilusStreptococcussp., 

Staphylococcusaureus Listeriainnocua, Lactobacillusgasseri, Francisellanovicida 

Wolineha5 uccinogenes, Sutterehawadsworthensis Gammaproteobactenurn, Neisseria 

meningitidis, Campylobacterjejuni, Pasteurehla rnultocida, Fibrobacter succinogene 

Rhodospirihlurn ru~brurn, Nocardiopsis dassonvihlei Streptornyces pristinaespirahis 

Streptomyces viridochrornogenes Streptornyces viridochrornogenes, Streptosporangiurn 

roseurn, Streptosporangiurn roseurn AIicyclobacihlus acidocaldarius, Bacillus 

pseudornycoides Bacillus selenitireducens, Exiguobacteriurn sibiricurn Lactobacillus 

delbrueckii Lactobacillus salivarius LactobaciIlus buchneri Treponerna denticola 

MicrosciIla rnarina Burkholderiales bacterium Polarornonas naphthalenivorans 

Polarornonas sp., Crocosphaera watsonii, Cyanothece sp., Microcystis aeruginosa 

Synechococcussp., AcetohalobiurnarabaticurnArnrnonifexdegensiiCaldicelulosiruptor 
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becsciiCandidati1 isDestdforudisCbstridiurnbotulinurnCbsMdiurndifjicUeFinegoldia 

magnaNatranaerobiusthermophilusPelotornaculurnthermopropionicurnAcidithiobacillus 

caldus Aciddhiobacillus ferrooxidans, Allochrornatiurn vinosurn, Marinobacter sp., 
Nitrosococcus halophilus, Nitrosococcus wa U 

tsorn, Pseudoalterornonas haloplanktis 

KtedonobactierracerniferMei'ihanohalobiurneyestigaturnAnabaenavariabiusNodularia 

spurnigenaNostocsp.,ArthrospirarnaxirnaArthrospiraplatensisArthrospirasp.,Lyngbya 

5ft, MicrocoleuschflhonoplastesOscillatoriasp., FetrotogarnobilisTherrnosiphoafricanus 

Streptococcus pasteurianus Neisseria cinerea Carnpylobacter Ian, Parvibaculurn 

lavarnentivorans Corynebacteriurn diphtheria, U 

Acidarninococcus sp., Lachnospiraceae 
bacteriumND2006andAcaryochiorisrnarina.  

[00327] InsomeembodimentstheCasnucleaseistheCas9nucleasefromStreptococcus 

pyogenes.InsomeembodimentstheCasnucleaseistheCas9nucleasefromStreptococcus 

therrnophilus.InsomeembodimentstheCasnucleaseistheCas9nucleasefromNeisseria 

rneningitidis.InsomeembodimentstheCasnucleaseistheCas9nucleaseisfrom 

Staphylococcusaureus.InsomeembodimentstheCasnucleaseistheCpflnucleasefrom 

Francisellanovicida. InsomeembodimentstheCasnucleaseistheCpflnucleasefrom 

Acidarninococcussp. InsomeembodimentstheCasnucleaseistheCpflnucleasefrom 

LachnospiraceaebacteriumND2006.InfurtherembodimentstheCasnucleaseistheCpfl 

nuciease from Francisella tularensis, Lachnospiraceae bacterium Butyrivibrio 

proteoclasticus, Peregrinibacteria bactenurn Parcubacteria bactenurn SrnitheIla 

AcidarninococcusCandidatusMethanoplasrna U turnEubacteriurneligensMoraxella 

crevioricanis, Prevotella disiens, or 

Porphyrornonasrnacacae.IncertainembodimentstheCasnucleaseisaCpflnucleasefrom 

anAcidarninococcusorLachnospiraceae.  

[00328] InsomeembodimentstheCasnickaseisderivedfromtheCas9nucleasefrom 

Streptococcuspyogenes.InsomeembodimentstheCasnickaseisderivedfromtheCas9 

nucleasefromStreptococcustherrnophilus.InsomeembodimentstheCasnickaseisa 

nickaseformoftheCas9nucleasefromNeisseriarneningitidis.Seee.g.,WO/2020081568 

describinganNme2Cas9D16Anickasefusionprotein.InsomeembodimentstheCas 

nickaseisderivedfromtheCas9nucleaseisfromStaphylococcusaureus.Insome 

embodimentstheCasnickaseisderivedfromtheCpflnucleasefromFrancisellanovicida.  

Insomeembodiments theCasnickaseisderivedfrom theCpflnucleasefrom 

Acidarninococcussp.InsomeembodimentstheCasnickaseisderivedfromtheCpfl 

nucleasefromLachnospiraceaebacteriurnND2006.InfurtherembodimentstheCasnickase 
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isderivedfromtheCpflnucleasefromFrwicisellatularensisLachnospiraceacbacterium 

Ruiyrivibrio proteoclasticus, Peregrinibacteria bacterium, Parcubacteria bacterium 

Smiit/ichaAcidarninocoecusCandida[usMethanoplasmatermiturnEubactenurneligens 
crevioricanisPrevotelladisiensor 

MoraxellabovoculiLeptospirainadaiPorphyrornonas U 

Porphyrornonasmacacae.IncertainembodimentstheCasnickaseisderivedfromaCpfl 

nucleasefroman U 

AcidaminococcusorLachnospiraceae.Asdiscussedelsewhereanickase 
maybederivedfromanucleasebyinactivatingoneofthetwocatalyticdomainse.g.,by 

9 

mutatinganactivesiteresidueessentialfornucleolysissuchasD1OH840,ofNS63inSpy 
Cas9.Oneskilledintheartwillbefamiliarwithtechniquesforeasilyidentifying 

correspondingresiduesinotherCasproteinssuchassequencealignmentandstructural 

alignmentwhichisdiscussedindetailbelow.  

[00329] InsomeembodimentsthegRNAtogetherwitanRNA-guidedDNAbinding 

agentiscalledaribonucleoproteincomplex(RNP).InsomeembodimentstheRNA-guided 

DNAbindingagentisaCasnuclease.InsomeembodimentsthegRNAtogetherwithaCas 

nucleaseiscalledaCasRNP.InsomeembodimentstheRNPcomprisesType-IType-Ilor 

Type-Illcomponents.InsomeembodimentstheCasnucleaseistheCas9proteinfromthe 

Type-IlCRISPR/Cassystem.InsomeembodimentthegRNAtogetherwithCas9iscalleda 

Cas9RNP.  

[00330] WildtypeCas9hastwonucleasedomains:RuvCandHNH.TheRuvCdomain 

cleavesthenon-targetDNAstrandandtheHNE-JdomaincleavesthetargetstrandofDNA.  

InsomeembodimentstheCas9proteincomprisesmorethanoneRuvCdomainand/ormore 

ofthecompositionuseandmethodembodimentstheCasinducesadoublestrandbreakin 

targetDNA.  

[00331] InsomeembodimentschimericCasnucleasesareusedwhereonedomainor 

regionoftheproteinisreplacedbyaportionofadifferentprotein.Insomeembodimentsa 

Casnucleasedomainmaybereplacedwithadomainfromadifferentnucleasesuchas.  

InsomeembodimentsaCasnucleasemaybeamodifiednuclease.  

[00332] InotherembodimentstheCasnucleaseorCasnickasemaybefromaType-I 

CRISPR/Cassystem.InsomeembodimentstheCasnucleasemaybeacomponentofthe 

CascadecomplexofaType-ICRISPR/Cassystem.InsomeembodimentstheCasnuclease 

maybeaCas3protein.InsomeembodimentstheCasnucleasemaybefromaType-Ill 

CRISPR/Cassystem.InsomeembodimentstheCasnucleasemayhaveanRNAcleavage 

activity.  
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[00333] InsomeembodimentstheRNA-guidedDNA-bindingagenthassingle-strand 

nickaseactivityi.e9~ cancutoneDNAstrandtoproduceasingle-strandbreakalsoknownas 

a"hick."InsomeembodimentstheRNA-guidedDNA-bindingagentcomprisesaCas 

i.e.,cutsonestrandbutnotthe 
nickase.AnickaseisanenzymethatcreatesanickindsDNA,4 
otheroftheDNAdoublehelix.InsomeembodimentsaCasnickaseisaversionofaCas 

nuclease(e.g.,aCasnucleasediscussedabove)inwhichanendonucleolyticactivesiteis 

inactivatede.g.,byoneormorealterations(e.g.,pointmutations)inacatalyticdomain.See 

e.g.,USPat.No.8,889,356fordiscussionofCasnickasesandexemplarycatalyticdomain 

alterations.InsomeembodimentsaCasnickasesuchasaCas9nickasehasaninactivated 

RuvCorITNHdomain.  

[00334] InsomeembodimentstheRNA-guidedDNA-bindingagentismodifiedto 

containonlyonefunctionalnucleasedomain.Forexampletheagentproteinmaybe 

modifiedsuchthatoneofthenucleasedomainsismutatedorfullyorpartiallydeletedto 

reduceitsnucleicacidcleavageactivity.Insomeembodimentsanickaseisusedhavinga 

RuvCdomainwithreducedactivity.Insomeembodimentsanickaseisusedhavingan 

inactiveRuvCdomain.InsomeembodimentsanickaseisusedhavinganHNHdomainwith 

reducedactivity.InsomeembodimentsanickaseisusedhavinganinactiveHNHdomain.  

[00335] InsomeembodimentsaconservedaminoacidwithinaCasproteinnuclease 

domainissubstitutedtoreduceoralternucleaseactivity.InsomeembodimentsaCas 

nucleasemaycompnseanaminoacidsubstitutionintheRuvCorRuvC-likenuclease 

domain.ExemplaryaminoacidsubstitutionsintheRuvCorRuvC-likenucleasedomain 

Oct22:163(3):759-771. InsomeembodimentstheCasnucleasemaycompriseanamino 

acidsubstitutionintheHNHorHNH-likenucleasedomain.Exemplaryaminoacid 

substitutionsintheHNHorHNH-likenucleasedomainincludeE762AHS4OAN863A 

H983AandD986A(basedontheS.pyogenesCas9protein).Seee.g.,Zetscheetal.(2015).  

FurtherexemplaiyaminoacidsubstitutionsincludeD917AE1006AandD1255A(basedon 

the Francisella novicida Ul12 Cpfl (FnCpfl) sequence (UniProtKB - AOQ7Q2 

(CPF1FRATN)).  

[00336] InsomeembodimentsanmRNAencodinganickaseisprovidedincombination 

withapairofguideRNAsthatarecomplementarytothesenseandantisensestrandsofthe 

targetsequencerespectively.InthisembodimenttheguideRNAsdirectthenickasetoa 

targetsequenceandintroduceaDSBbygeneratinganickonoppositestrandsofthetarget 

sequence(i.e.,doublenicking).Insomeembodimentsuseofdoublenickingmayimprove 

158 

includeD1OA(basedontheS.pyogenesCas9protein).Seee.g.,Zetscheetal.(2015)Cell



WO20221140586 PCTfLTS2O21/064930 

specificityandreduceoff-targeteffects.Insomeembodimentsanickaseisusedtogether 

withtwoseparateguideRNAstargetingoppositestrandsofDNAtoproduceadoublenickin 

thetargetDNA.Insomeembodimentsanickaseisusedtogetherwithtwoseparateguide 

RNAsthatareselectedtobeincloseproximitytoproduceadoublenickinthetargetDNA.  

[00337] InsomeembodimentstheRNA-guidedDNA-bindingagentlackscleavaseand 

nickaseactivity.InsomeembodimentstheRNA-guidedDNA-bindingagentcomprisesa 

dCasDNA-bindingpolypeptide.AdCaspolypeptidehasDNA-bindingactivitywhile 

essentiallylackingcatalytic(cleavase/nickase)activity.InsomeembodimentsthedCas 

polypeptideisadCas9polypeptide.InsomeembodimentstheRNA-guidedDNA-binding 

agentlackingcleavaseandnickaseactivityorthedCasDNA-bindingpolypeptideisaversion 

ofaCasnuclease(e.g.,aCasnucleasediscussedabove)inwhichitsendonucleolyticactive 

sitesareinactivatede.g.,byoneormorealterations(e.g.,pointmutations)initscatalytic 

domains.Seee.g.,US2014/0186958A1US2015/0166980Al.  

[00338] InsomeembodimentstheRNA-guidedDNAbindingagentcomprisesoneor 

moreheterologousfunctionaldomains(e.g.,isorcomprisesafusionpolypeptide).  

[00339] InsomeembodimentstheRNA-guidedDNAbindingagentcomprisesa 

APOBEC3deaminase. InsomeembodimentsaAPOBBC3deaminaseisaAPOBEC3A 

(A3A).InsomeembodimentstheA3AisahumanA3A.InsomeembodimentstheA3Ais 

awild-typeA3A.  

[00340] InsomeembodimentstheRNA-guidedDNAbindingagentcomprisesa 

deaminaseandanRNA-guidednickase.InsomeembodimentsthemRNAfurthercompnses 

guidednickase.Insomeembodimentsthelinkerisanorganicmoleculegrouppolymeror 

chemicalmoiety.Insomeembodimentsthelinkerisapeptidelinker.Insomeembodiments 

thepeptidelinkerisanystretchofaminoacidshavingatleast1, atleast2,atleast3,atleast 

4,atleast5,atleast6,atleast7,atleast8,atleast9,atleast10,atleast15,atleast20,at 

least25,atleast30,atleast40,atleast50,ormoreaminoacids.Insomeembodimentsthe 

peptidelinkeristhe16residue"XTBN"linkeroravariantthereof(Seee.g.,theExamples 

andSchellenbergeretal.Arecombinantpolypeptideextendstheinvivohalf-lifeofpeptides 

andproteinsinatunablemanner.Nat.Biotechnol.27,1186-1190(2009)).Insome 

embodimentstheXTENlinkercomprisesthesequenceSGSETPGTSESATPES(SEQID 

NO:900),SGSETPGTSESA(SEQIDNO:901),orSGSETPGTSESATPEGGSGGS(SEQ 

IDNO:902).  
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[00341] Insomeembodimentstheheterologousfunctionaldomainmayfacilitatetransport 

oftheRNA-guidedDNA-bindingagentintothenucleusofacell. Forexamplethe 

heterologousfunctionaldomainmaybeanuclearlocalizationsignal(NLS). Income 

embodimentstheRNA-guidedDNA-bindingagentmaybefusedwith1-10NLS(s).Insome 

embodimentstheRNA-guidedDNA-bindingagentmaybefusedwith1-5NLS(s).Insome 

embodimentstheRNA-guidedDNA-bindingagentmaybefusedwithoneNLS.Whereone 

NLSisusedtheNLSmaybefusedattheN-terminusortheC-terminusoftheRNA-guided 

DNA-bindingagentsequence.ItmayalsobeinsertedwithintheRNA-guidedDNAbinding 

agentsequence.InotherembodimentstheRNA-guidedDNA-bindingagentmaybefused 

withmorethanoneNLS.InsomeembodimentstheRNA-guidedDNA-bindingagentmay 

befusedwith2,3,4,or5NLSs. InsomeembodimentstheRNA-guidedDNA-binding 

agentmaybefusedwithtwoNLSs.IncertaincircumstancesthetwoNLSsmaybethesame 

(e.g., twoSV4ONLSs)ordifferent.InsomeembodimentstheRNA-guidedDNA-binding 

agentisfusedtotwoNLSsequences(e.g.,SV4O)fusedatthecarboxyterminus. Income 

embodimentstheRNA-guidedDNA-bindingagentmaybefusedwithtwoNLSsonelinked 

attheN-terminusandoneattheC-terminus.InsomeembodimentstheRNA-guidedDNA

bindingagentmaybefusedwith3NLSs. InsomeembodimentstheRNA-guidedDNA

bindingagentmaybefusedwithnoNLS. InsomeembodimentstheNLSmaybea 

monopartitesequencesuchase.g., theSV4ONLSPKKKRKV(SEQIDNO:600)or 

PK~K~K~RR (SEQIDNO:601). InsomeembodimentstheNLSmaybeabipartite 

sequencesuchastheNLSofnucleoplasminKRPAATKKAGQAKJKJKJKL(SEQIDNO.  

attheC-terminusoftheRNA-guidedDNA-bindingagent. Oneormorelinkersare 

optionallyincludedatthefusionsite.  

[00342] InsomeembodimentstheRNA-guidedDNAbindingagentcomprisesaneditor.  

AnexemplaiyeditorisBC22nwhichincludesaHsapiensAPOBEC3AfusedtoS.  

pyogenes-D1OACas9nickasebyanXTENlinkerandmRNAencodingBC22n.AnmRNA 

encodingBC22nisprovided(SEQIDNO:806).  

[00343] Insomeembodimentstheheterologousfunctionaldomainmaybecapableof 

modifyingtheintracellularhalf-lifeoftheRNA-guidedDNAbindingagent. Income 

embodimentsthehalf-lifeoftheRNA-guidedDNAbindingagentmaybeincreased. In 

someembodimentsthehalf-lifeoftheRNA-guidedDNA-bindingagentmaybereduced.In 

someembodimentstheheterologousfunctionaldomainmaybecapableofincreasingthe 

stabilityoftheRNA-guidedDNA-bindingagent. Insomeembodimentstheheterologous 
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functionaldomainmaybecapableofreducingthestabilityoftheRNA-guidedDNA-binding 

agent.Insomeembodimentstheheterologousfunctionaldomainmayactasasignalpeptide 

forproteindegradation.Insomeembodimentstheproteindegradationmaybemediatedby 

proteolyticenzymessuchasforexampleproteasomeslysosomalproteasesorcalpain 

proteases.InsomeembodimentstheheterologousfunctionaldomainmaycompriseaPEST 

sequence.InsomeembodimentstheRNA-guidedDNA-bindingagentmaybemodifiedby 

additionofubiquitinorapolyubiquitinchain.Insomeembodimentstheubiquitinmaybea 

ubiquitin-likeprotein(UBL).Non-limitingexamplesofubiquitin-likeproteinsincludesmall 

ubiquitin-likemodifier(SUMO),ubiquitincross-reactiveprotein(UCRPalsoknownas 

interferon-stimulatedgene-15(IS015)),ubiquitin-relatedmodifier-1(URM1),neuronal

precursor-cell-expresseddevelopmentallydownregulatedprotein-S(NBDDS alsocalled 

Rub1inS.cerevisiae),humanleukocyteantigenF-associated(FATi0),autophagy-8(ATOS) 

and-12(ATG12),Fauubiquitin-likeprotein(FUBi),membrane-anchoredUBL(MUB), 

ubiquitinfold-modifier-i(UFM1),andubiquitin-likeprotein-5(UBL5).  

[00344] Insomeembodimentstheheterologousfunctionaldomainmaybeamarker 

domain.Non-limitingexamplesofmarkerdomainsincludefluorescentproteinspurification 

tagsepitopetagsandreportergenesequences.Insomeembodimentsthemarkerdomain 

maybeafluorescentprotein.Non-limitingexamplesofsuitablefluorescentproteinsinclude 

greenfluorescentproteins(e.g.,GFPGFP-2,tagGFPturboGFPsfGFPEGFPEmerald 

AzamiGreenMonomericAzamiGreenCopGFPAceGFPZsGreenl),yellowfluorescent 

proteins(e.g.,YFPEYFPCitrineVenusYPetPhiYFPZsYellowl),bluefluorescent 

fluorescentproteins (e.g.,ECFP, Cerulean, CyPet, AmCyanl, Midoriishi-Cyan), red 

fluorescentproteins(e.g.,mKatemKate2 mPlumDsRedmonomermCherrymRFP1 

DsRed-ExpressDsRed2,DsRed-MonomerHcRed-TandemHcRedl AsRed2,eqFP6l1 

mRasberiymStrawberryJred),andorangefluorescentproteins(mOrangemKOKusabira

Orange, MonomericKusabira-Orange, mTangenne tdTomato)orany othersuitable 

fluorescentprotein. Inotherembodimentsthemarkerdomainmaybeapurificationtag 

and/oranepitopetag.Non-limitingexemplarytagsincludeglutathione-S-transferase(OST), 

chitinbindingprotein (CBP), maltose bindingprotein (MBP), thioredoxin (TRX), 

poly(NANP),tandemaffinitypurification(TAP)tagmycAcV5,AUlAU5,EECSE2 

FLAGHAnusSoftag1,Softag3,StrepSBPGlu-GluHSVKT3,5,51,T7,V5,VSV-G 

6xHisSxHisbiotincarboxylcarrierprotein(BCCP),poly-His andcalmodulin. Non

1imitingexemplaryreportergenesincludeglutathione-S-transferase(GST),horseradish 
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peroxidase(HRP), chioramphenicolacetyltransferase(CAT), beta-galactosidasebeta

glucuronidaseluciferaseorfluorescentproteins.  

[00345] Inadditionalembodimentstheheterologousfunctionaldomainmaytargetthe 

RNA-guidedDNA-bindingagenttoaspecificorganellecelltypetissueororgan.Insome 

embodimentstheheterologousfunctionaldomainmaytargettheRNA-guidedDNA-binding 

agenttomitochondria.  

[00346] Infurtherembodimentstheheterologousfunctionaldomainmaybeaneffector 

domainsuchasaneditor 4 WhentheRNA-guidedDNA-bindingagentisdirectedto 

itstargetsequencee.g., whenaCasnucleaseisdirectedtoatargetsequencebyagRNAthe 

effectorsuchasaneditor 9 maymodifyoraffectthetargetsequence. Income 

embodimentstheeffectorsuchasaneditordomainmaybechosenfromanucleicacid 

bindingdomain anucleasedomain(e.g.,anon-Casnucleasedomain),anepigenetic 

modificationdomain atranscriptionalactivationdomainoratranscriptionalrepressor 

domain.Insomeembodimentstheheterologousfunctionaldomainisanucleasesuchasa 

FokInuclease.Seee.g.,USPat.No.9,023,649.Insomeembodimentstheheterologous 

functionaldomainisatranscriptionalactivatororrepressor.Seee.g.,Qietal.,"Repurposing 

CRISPRasanRNA-guidedplatformforsequence-specificcontrolofgeneexpression,"Cell 

152:1173-83(2013);Perez-Pineraetal.,"RNA-guidedgeneactivationbyCRISPR-Cas9

based transcription factors" Nat. Methods 10:973-6 (2013); Mali et al "CAS9 

transcriptionalactivatorsfortargetspecificityscreeningandpairednickasesforcooperative 

genomeengineering,"Nat.BiotechnotY.31:833-8(201 . Gilbertetal."CRISPR-mediated 

suchtheRNA-guidedDNA-bindingagentessentiallybecomesatranscriptionfactorthatcan 

bedirectedtobindadesiredtargetsequenceusingaguideRNA.  

Jo DeterminationofEfficacyofGuideRNAs 

[00347] InsomeembodimentstheefficacyofaguideRNAisdeterminedwhendelivered 

orexpressedtogetherwithothercomponents(e.g.,anRNA-guidedDNAbindingagent) 

forminganRNP.InsomeembodimentstheguideRNAisexpressedtogetherwithanRNA

guidedDNAbindingagentsuchasaCasproteine.g., Cas9.Insomeembodimentsthe 

guideRNAisdeliveredtoorexpressedinacelllinethatalreadystablyexpressesanRNA

guidedDNAnucleasesuchasaCasnucleaseornickasee.g., Cas9nucleaseornickase.In 

someembodimentstheguideRNAisdeliveredtoacellaspartofaRNP.Insome 
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embodimentstheguideRNAisdeliveredtoacellalongwithamRNAencodinganRNA

guidedDNAnucleasesuchasaCasnucleaseornickasee.g.,Cas9nucleaseornickase.  

[00348] AsdescribedhereinuseofanRNA-guidedDNAnucleaseandaguideRNA 

disclosedhereincanleadtoDSBsSSBsand/orsite-specificbindingthatresultsinnucleic 

acidmodificationintheDNAorpre-mRNAwhichcanproduceerrorsintheformof 

insertion/deletion(indel)mutationsupon 9 

repairbycellularmachinery.Manymutationsdue 
toindelsalterthereadingframeintroduceprematurestopcodonsorinduceexonskipping 

andthereforeproduceanon-functionalprotein.  

[00349] InsomeembodimentstheefficacyofparticularguideRNAsisdeterminedbased 

oninvitromodels.InsomeembodimentstheinvitromodelisTcellline.Insome 

embodimentstheinvitromodelisHEK293Tcells.Insomeembodimentstheinvitro 

modelisHEK93cellsstablyexpressingCas9(HBK293Cas9).Insomeembodimentsthe 

invitromodelisalymphoblastoidcellline.Insomeembodimentstheinvitromodelis 

primaryhumanTcells.InsomeembodimentstheinvitromodelisprimaryhumanBcells.  

Insomeembodimentstheinvitromodelisprimaryhumanperipheralbloodlymphocytes.In 

someembodimentstheinvitromodelisprimaryhumanperipheralbloodmononuclearcells.  

[00350] Insomeembodimentsthenumberofoff-targetsitesatwhichadeletionor 

insertionoccursinaninvitromodelisdeterminede.g.,byanalyzinggenomicDNAfromthe 

cellstransfectedinvitrowithCas9mRNAandtheguideRNA.Insomeembodimentssucha 

determinationcomprisesanalyzinggenomicDNAfromcellstransfectedinvitrowithCas9 

mRNAtheguideRNAandadonoroligonucleotide.Exemplaryproceduresforsuch 

[00351] InsomeembodimentstheefficacyofparticulargRNAsisdeterminedacross 

multipleinvitrocellmodelsforaguideRNAselectionprocess.Insomeembodimentsacell 

linecomparisonofdatawithselectedguideRNAsisperformed.Insomeembodimentscross 

screeninginmultiplecellmodelsisperformed.  

[00352] InsomeembodimentstheefficacyofaguideRNAisevaluatedbyontarget 

cleavageefficiency.InsomeembodimentstheefficacyofaguideRNAismeasuredby 

percenteditingatthetargetlocatione.g.,HLA-AorCIITA.Insomeembodimentsdeep 

sequencingmaybeutilizedtoidentifythepresenceofmodifications(e.g.,insertions 

deletions)introducedbygeneediting.Indelpercentagecanbecalculatedfromnext 

generationsequencing'~NGS." 

[00353] InsomeembodimentstheefficacyofaguideRNAismeasuredbythenumber 

and/orfrequencyofindelsatoff-targetsequenceswithinthegenomeofthetargetcelltype.  
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InsomeembodimentsefficaciousguideRNAsareprovidedwhichproduceindelsatoff 

targetsitesatverylowfrequencies(e.g.,<50o)inacellpopulationand/orrelativetothe 

frequencyofindelcreationatthetargetsite.ThusthedisclosureprovidesforguideRNAs 

whichdonotexhibitoff-targetindelformationinthetargetcelltype(e.g.,TcellsorBcells), 

orwhichproduceafrequencyofoff-targetindelformationof<50oinacellpopulationand/or 

relativetothefrequencyofindelcreationatthetargetsite. Insomeembodimentsthe 

disclosureprovidesguideRNAswhichdonotexhibitanyofftargetindelformationinthe 

targetcelltype(e.g.,TcellsorBcells).InsomeembodimentsguideRNAsareprovided 

whichproduceindelsatlessthan5off-targetsitese.g.,asevaluatedbyoneormoremethods 

describedherein.InsomeembodimentsguideRNAsareprovidedwhichproduceindelsat 

lessthanorequalto4,3,2,or1off-targetsite(s)e.g.,asevaluatedbyoneormoremethods 

describedherein. Insomeembodimentstheoff-targetsite(s)doesnotoccurinaprotein 

codingregioninthetargetcell(e.g.,TcellsorBcells)genome.  

[00354] Insomeembodimentslinearamplificationisusedtodetectgeneeditingevents 

suchastheformationofinsertion/deletion("indel")mutationstranslocationsandhomology 

directedrepair(HDR)eventsintargetDNA.Forexamplelinearamplificationwithaunique 

sequence-taggedprimerandisolatingthetaggedamplificationproducts(hereinafterreferred 

toasC'UnIT or"UniqueIdentifierTagmentationmethod)maybeused.  

[00355] InsomeembodimentstheefficacyofaguideRNAismeasuredbythenumberof 

chromosomalrearrangementswithinthetargetcelltype.KromatiddGHassaymayusedto 

detectchromosomalrearrangementsincludinge.g., translocationsreciprocaltranslocations 

fragmentswerelostduringthecellreplicationcycleduetotheeditingevent).Insome 

embodimentsthetargetcelltypehaslessthan10,lessthan8,lessthan5,lessthan4,less 

than3,lessthan2,orlessthan1chromosomalrearrangement.Insomeembodimentsthe 

targetcelltypehasnochromosomalrearrangements.  

K.DeliveryofgRNACompositions 

[00356] Lipidnanoparticles(LNPcompositions)areawell-knownmeansfordeliveryof 

nucleotideandproteincargoandmaybeusedfordeliveryoftheguideRNAscompositions 

pharmaceutical formulations disclosedherein. In some embodiments, the LNP 

compositionsdelivernucleicacidproteinornucleicacidtogetherwithprotein.  
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[00357] Insomeembodimentstheinventioncomprisesamethodfordeliveringanyoneof 

thegRNAsdisclosedhereintoasubjectwhereinthegRNAisformulatedasanLNP.In 

someembodimentstheLNPcomprisesthegRNAandaCas9oranmRNAencodingCas9.  

[00358] Insomeembodimentstheinventioncomprisesacompositioncomprisinganyone 

ofthegRNAsdisclosedandanLNP.Insomeembodimentsthecompositionfurther 

comprisesaCas9oranmRNAencodingCas9.  

[00359] InsomeembodimentstheLNPcompositionscomprisecationiclipids.Insome 

embodimentstheLNPcompositionscomprise(9Z,12Z)-3-((4,4-bis(octyloxy)butanoyl)oxy)

2-((((3-(diethylamino)propoxy)carbonyl)oxy)methyl)propyl octadeca-9,12-dienoate, also 

called 3-((4,4-bis(octyloxy)butanoyl)oxy)-2-((((3

(diethylamino)propoxy)carbonyl)oxy)methyl)propyl (9Z,12Z)-octadeca-9,12-dienoate) or 

anotherionizablelipid.Seee.g.,lipidsofWO/2017/173054andreferencesdescribedtherein.  

InsomeembodimentstheLNPcompositionscomprisemolarratiosofacationiclipidamine 

toRNAphosphate(N:P)ofabout4.5,5.0,5.5,6.0,or6.5.Insomeembodimentstheterm 

cationicandionizableinthecontextofLNPlipidsisinterchangeablee.g.,whereinionizable 

lipidsarecationicdependingonthepH.  

[00360] InsomeembodimentsthegRNAsdisclosedhereinareformulatedasLNP 

compositionsforuseinpreparingamedicamentfortreatingadiseaseordisorder.  

[00361] Electroporation is awell-knownmeans for delivery ofcargo, and any 

electroporationmethodologymaybeusedfordeliveryofanyoneofthegRNAsdisclosed 

herein.InsomeembodimentselectroporationmaybeusedtodeliveranyoneofthegRNAs 

[00362] Insomeembodimentstheinventioncomprisesamethodfordeliveringanyoneof 

thegRNAsdisclosedhereintoancxvivocellwhereinthegRNAisformulatedasanLNPor 

notformulatedasanLNP.InsomeembodimentstheLNPcompnsesthegRNAandaCas9 

oranmRNAencodingCas9.  

[00363] InsomeembodimentstheguideRNAcompositionsdescribedhereinaloneor 

encodedononeormorevectorsareformulatedinoradministeredviaalipidnanoparticle~ 

seee.g.,WO/2017/173054andWO2019/067992,thecontentsofwhicharehereby 

incorporatedbyreferenceintheirentirety.  

[00364] IncertainembodimentstheinventioncompnsesDNAorRNAvectorsencoding 

anyoftheguideRNAscomprisinganyoneormoreoftheguidesequencesdescribedherein.  

InsomeembodimentsinadditiontoguideRNAsequencesthevectorsfurthercomprise 
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nucleicacidsthatdonotencodeguideRNAs.NucleicacidsthatdonotencodeguideRNA 

includebutarenotlimitedtopromotersenhancersregulatorysequencesandnucleicacids 

encodinganRNA-guidedDNAnucleasewhichcanbeanucleasesuchasCas9.Insome 

embodimentsthevectorcomprisesoneormorenucleotidesequence(s)encodingacrRNAa 

trRNAoracrRNAandtrRNA.Insomeembodimentsthevectorcomprisesoneormore 

nucleotidesequence(s)encodingasgRNAandanmRNAencodinganRNA-guidedDNA 

nucleasewhichcanbeaCasnucleasesuchasCas9orCpfl. Insomeembodimentsthe 

vectorcomprisesoneormorenucleotidesequence(s)encodingacrRNAatrRNAandan 

mRNAencodinganRNA-guidedDNAnucleasewhichcanbeaCasproteinsuchasCas9.  

InoneembodimenttheCas9isfromStreptococcuspyogenes(i.e.,SpyCas9).Insome 

embodimentsthenucleotidesequenceencodingthecrRNAtrRNAorcrRNAandtrRNA 

(whichmaybeasgRNA)comprisesorconsistsofaguidesequenceflankedbyallora 

portionofarepeatsequencefromanaturally-occurringCRISPR/Cassystem.Thenucleic 

acidcomprisingorconsistingofthecrRNAtrRNAorcrRNAandtrRNAmayfurther 

compriseavectorsequencewhereinthevectorsequencecomprisesorconsistsofnucleic 

acidsthatarenotnaturallyfoundtogetherwiththecrRNAtrRNAorcrRNAandtrRNA.  

L.TherapeuticMethodsandUses 

[00365] Anyoftheengineeredhumancellsandcompositionsdescribedhereincanbeused 

inamethodoftreatingavarietyofdiseasesanddisordersasdescribedhereinInsome 

embodimentsthegeneticallymodifiedcell(engineeredcell)and/orpopulationofgenetically 

varietyofdiseasesanddisorders.Insomeembodimentsamethodoftreatinganyoneofthe 

diseasesordisordersdescribedhereinisencompassedcomprisingadministeringanyoneor 

morecompositiondescribedherein.  

[00366] Insomeembodimentsthemethodsandcompositionsdescribedhereinmaybe 

usedtotreatdiseasesordisordersinneedofdeliveryofatherapeuticagent.Insome 

embodimentstheinventionprovidesamethodofprovidinganimmunotherapyinasubject, 

themethodincludingadministeringtothesubjectaneffectiveamountofanengineeredcell 

(orpopulationofengineeredcells)asdescribedhereinforexampleacellofanyofthe 

aforementionedcellaspectsandembodiments.  

[00367] Insomeembodimentsthemethodscompriseadministeringtoasubjecta 

compositioncompnsinganengineeredcelldescribedhereinasanadoptivecelltransfer 

therapy.Insomeembodimentstheengineeredcellisanallogeneiccell.  
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[00368] Insomeembodimentsthemethodscompriseadministeringtoasubjecta 
9 

compositioncomprisinganengineeredcelldescribedhereinwhereinthecellproduces 

secretesand/orexpressesapolypeptide(e.g.,atargetingreceptor)usefulfortreatmentofa 

diseaseordisorderinasubject.Insomeembodimentsthecellactsasacellfactoryto 

produceasolublepolypeptide.Insomeembodimentsthecellactsasacellfactotyto 

produceanantibody.Insomeembodimentsthecellcontinuouslysecretesthepolypeptidein 

vivoInsomeembodimentsthecellcontinuouslysecretesthepolypeptidefollowing 

transplantationinvivoforatleast1, 2,3,4,5,or6weeksInsomeembodimentsthecell 

continuouslysecretesthepolypeptidefollowingtransplantationinvivoformorethan6 

weeks.Insomeembodimentsthesolublepolypeptide(e.g.,anantibody)isproducedbythe 

cellataconcentrationofatleast102io 3 ,io4 ,io5 ,106,io7 ,orio8 copiesperday.Insome 

embodimentsthepolypeptideisanantibodyandisproducedbythecellataconcentrationof 

atleastio8copiesperday.  

[00369] Insomeembodimentsofthemethodsthemethodincludesadministeringa 

lymphodepletingagentorimmunosuppressantpriortoadministeringtothesubjectan 

effectiveamountoftheengineeredcell(orengineeredcells)asdescribedhereinforexample, 

acellofanyoftheaforementionedcellaspectsandembodiments.Inanotheraspectthe 

inventionprovidesamethodofpreparingengineeredcells(e.g., apopulationofengineered 

cells).  

[00370] Immunotherapyisthetreatmentofdiseasebyactivatingorsuppressingthe 

immunesystem.Immunotherapiesdesignedtoelicitoramplifyanimmuneresponseare 

demonstratedtobeeffectiveinthetreatmentofsomecancers.Immuneeffectorcellssuchas 

lymphocytesmacrophagesdendriticcellsnaturalkiller(NK)cellscytotoxicTlymphocytes 

(CTLs),ThelpercellsBcellsortheirprogenitorssuchashematopoieticstemcells(HSC)or 

inducedpluripotentstemcells(iPSC)canbeprogrammedtoactinresponsetoabnormal 

antigensexpressedonthesurfaceoftumorcells.Thuscancerimmunotherapyallows 

componentsoftheimmunesystemtodestroytumorsorothercancerouscells.Cell-based 

immunotherapieshavealsobeendemonstratedtobeeffectiveinthetreatmentofautoimmune 

diseasesortransplantrejection.ImmuneeffectorcellssuchasregulatoryTcells(Tregs)or 

mesenchymalstemcellscanbeprogrammedtoactinresponsetoautoantigensortransplant 

antigensexpressedonthesurfaceofnormaltissues.  
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[00371] Insomeembodimentstheinventionprovidesamethodofpreparingengineered 

cells(e.g., apopulationofengineeredcells).Thepopulationofengineeredcellsmaybeused 

forimmunotherapy.  

[00372] Insomeembodimentstheinventionprovidesamethodoftreatingasubjectin 

needthereofthatincludesadministeringengineeredcellspreparedbyamethodofpreparing 

cellsdescribedhereinforexampleamethodofanyoftheaforementionedaspectsand 

embodimentsofmethodsofpreparingcells.  
9 [00373] Insomeembodimentstheengineeredcellscanbeusedtotreatcancerinfectious 

diseasesinfiammatorydiseasesautoimmunediseasescardiovasculardiseases, neurological 

diseasesophthalmologicdiseasesrenaldiseasesliverdiseasesmusculoskeletaldiseases 

redbloodcelldiseasesortransplantrejections.Insomeembodimentstheengineeredcells 

canbeusedincelltransplante.g.,totheheartliverlungkidneypancreasskinorbrain.  

(Seee.g.,Deuseetal.,NatureBiotechnology37:252-258(2019).) 

[00374] Insomeembodimentstheengineeredcellscanbeusedasacelltherapy 

comprisinganallogeneicstemcelltherapy.Insomeembodimentsthecelltherapycomprises 

inducedpluripotentstemcells(iPSCs).iPSCsmaybeinducedtodifferentiateintoothercell 

typesincludinge.g.,betaisletcellsneuronsandbloodcells.Insomeembodimentsthecell 

therapycompriseshematopoieticstemcells.Insomeembodimentsthestemcellscomprise 

mesenchymalstemcellsthatcandevelopintobonecartilagemuscleandfatcells.Insome 

embodimentsthestemcellscompnseocularstemcells.Insomeembodimentsthe 

allogeneicstemcelltransplantcomprisesallogeneicbonemarrowtransplant.Insome 

thestemcellscompriseinducedembryonicstemcells(ESCs).  

[00375] Theengineeredhumancellsdisclosedhereinaresuitableforfurtherengineering, 

e.g., byintroductionoffurthereditedormodifiedgenesoralleles. Cellsoftheinvention 

mayalsobesuitableforfurtherengineeringbyintroductionofanexogenousnucleicacid 

encodinge.g.,atargetingreceptore.g., aTCRCARUniCAR.CARsarealsoknownas 

chimericimmunoreceptorschimericTcellreceptorsorartificialTcellreceptors.Insome 

embodimentstheTCRisawild-typeorvariantTCR.  

[00376] InsomeembodimentsthecelltherapyisatransgenicTcelltherapy.Insome 

embodimentsthecelltherapycomprisesaWilms'Tumor1(WT1)targetingtransgenicT 

cell.Insomeembodimentsthecelltherapycomprisesatargetingreceptororadonornucleic 

acidencodingatargetingreceptorofacommerciallyavailableTcelltherapysuchasaCAR 

Tcelltherapy.Therearenumberoftargetingreceptorscurrentlyapprovedforcelltherapy.  
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Thecellsandmethodsprovidedhereincanbeusedwiththeseknownconstructs.  

Commerciallyapprovedcellproductsthatincludetargetingreceptorconstructsforuseascell 

therapiesincludee.g.,Kymriah®(tisagenlecleucel);Yescarta®(axicabtageneciloleucel), 

05), 
TecartusTM(brexucabtageneautoleucel);Tabelecleucel(Tab-cel®);Viralym-M(ALVR1 9 

andViralym-C.  

[00377] Insomeembodimentsthemethodsprovideforadministeringtheengineeredcells 

toasubjectwhereintheadministrationisaninjection.Insomeembodimentsthemethods 

provideforadministeringtheengineeredcellstoasubjectwhereintheadministrationisan 

intravascularinjectionorinfusion. Insomeembodimentsthemethodsprovidefor 

administeringtheengineeredcellstoasubjectwhereintheadministrationisasingledose.  

[00378] Insomeembodimentsthemethodsprovideforreducingasignorsymptom 

associatedofasubject'sdiseasetreatedwithacompositiondisclosedherein.Insome 

embodimentsthesubjecthasaresponsetotreatmentwithacompositiondisclosedherein 

thatlastsmorethanoneweek.Insomeembodimentsthesubjecthasaresponsetotreatment 

withacompositiondisclosedhereinthatlastsmorethantwoweeks.Insomeembodiments 

thesubjecthasaresponsetotreatmentwithacompositiondisclosedhereinthatlastsmore 

thanthreeweeks.Insomeembodimentsthesubjecthasaresponsetotreatmentwitha 

compositiondisclosedhereinthatlastsmorethanonemonth.  

[00379] Insomeembodimentsthemethodsprovideforadministeringtheengineeredcells 

toansubjectandwhereinthesubjecthasaresponsetotheadministeredcellthatcomprisesa 

reductioninasignorsymptomassociatedwiththediseasetreatedbythecelltherapy.In 

embodimentsthesubjecthasaresponsethatlastsmorethanonemonth.Insome 

embodimentsthesubjecthasaresponsethatlastsforatleast1-6weeks.  

[00380] Table6.ADDITIONALSEQUENCES 

Description SEQ Sequence 
________IDNO _________________________________ 
Bxemplary 230 GAGUCCGAGCAGAAGAAGAA 
guide 
sequencefor 
BMX1 gene _______________________________________________________ 
Bxemplaiy 231 GACCCCCUCCACCCCGCCUC 
guide 
sequencefor 
VEOFAgene _________________________________________________ 

Exemplary 232 GACUUGUUUUCAUUGUUCUC 
guide _____________________________________________________________ 
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sequencefor 
RAGiB gene ______________________________________________________ 

Exemplary 233 CUCUCAGCUGGUACACGGCA 
guide 

sequencefor 
TRAC gene ____________________________________________________ 

Exemplary 234 UGUOCAGACUCAGAGGUGAG 

guide 
sequencefor 

CJITA gene ___________________________________________________________ 

Exemplary 235 GGCCACGGAGCGAGACAUCU 
guide 

sequencefor 
B2M gene _________________________________________________________ 

Exemplaiy 236 CCCCCGGACGGUUCAAGCAA 

guidefor 

CJITA gene ___________________________________________________________ 

237- NotUsed 
_____________239 _____________________________________________________ 

6000644 240 mG*mA*mG*UCCGAGCAGAAGAAGAAGUUUUAGAmG 
guideRNA mCmUmAmGmAmAmAmUmAmGmCAAGUUAAAAUAAG 
targeting GCUAGUCCGUUAUCAmAmCmUmUmGmAmAmAmAmA 
EMX1with mGmUmGmGmCmAmCmCmGmAmGmUmCmGmGmUmG 
guide mCmU*mU*mU*mU 

sequenceSEQ 
IDNO: 230 ___________________________________________ 
6000645 241 mG*mA*mC*CCCCUCCACCCCGCCUCGUUUUAGAmGm 

guideRNA CmUmAmGmAmAmAmUmAmGmCAAGUUAAAAUAAGG 
targeting CUAGUCCGUUAUCAmAmCmUmUmGmAmAmAmAmAm 
VEGFAwith GmUmGmGmCmAmCmCmGmAmGmUmCmGmGmUmGm 
guide CmU*mU*mU*mU 

9 231 __________________________________________________ 

6000646 242 mG*mA*mC~UUGUUUUCAUUGUUCUCGUUUUAGAmG 
guideRNA mCmUmAmGmAmAmAmUmAmGmCAAGUUAAAAUAAG 
targeting GCUAGUCCGUUAUCAmAmCmUmUmGmAmAmAmAmA 
RAGiBwith mGmUmGmGmCmAmCmCmGmAmGmUmCmGmGmUmG 
guide mCmU*mU*mU*mU 
sequenceSEQ 
IDNO: 232 ___________________________________________ 
6013006 243 mC*mU*mC*UCAGCUQCJUACACGGCAGUUUUAGAmG 
guideRNA mCmUmAmGmAmAmAmUmAmGmCAAGUUAAAAUAAG 
targeting GCUAGUCCGUUAUCAmAmCmUmUmGmAmAmAmAmA 
TRACwith mGmUmGmGmCmAmCmCmGmAmGmUmCmGmGmUmG 
guide mCmU*mU*mU*mU 

sequenceSEQ 
IDNO: 233 ___________________________________________ 
6018091 244 mU*mG*mU*GCAGACUCAGAGGUGAGGUUUUAGAmG 
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RNA mCmUmAmGmAmAmAmUmAmGmCAAGUUAAAAUAAG 
targeting OCUAGUCCGUUAUCAmAmCmUmUmGmAmAmAmAmA 
CJITAwith mGmUmGmGmCmAmCmCmGmAmGmUmCmOmOmUmO 
guideSEQID mCmU*mU*mU*mU 
NO:234 _____________________________________________________________ 
0000529 245 mG*mG*mC~CACGGAGCGAGACAUCUGUUUUAGAmG 
RNA mCmUmAmGmAmAmAmUmAn imCAAGUUAAAAUAAG 
targeting OCUAGUCCGUUAUCAmAmCmUmUmGmAmAmAmAmA 
B2Mwith mGmUmGmGmCmAmCmCmGmAmGmUmCmOmOmUmO 
guideSEQID mCmU*mU*mU*mU 
NO: 235 ___________________________________________________ 
0013675 246 mC*mC*mC*CCGGACGGUUCAAGCAAGUUUUAGAmG 
RNA mCmUmAin(imAmAmAmUmAmOmCAA(IUUAAAAUAA(3 
targeting OCUAGUCCGUUAUCAmAmCmUmUmGmAmAmAmAmA 
CJITAwith mGmUmGmGmCmAmCmCmGmAmGmUmCmOmOmUmO 
guideSEQID mCmU*mU*mU*mU 
NO: 236 ___________________________________________________ 
0016239 247 mG*mG*mC~CUCGOCOCUGACGAUCUGUUUUAGAmG 

mCmUmAmGmAmAmAmUmAmGmCAAGUUAAAAUAAG 
OCUAGUCCGUUAUCAmAmCmUmUmGmAmAmAmAmA 
mGmUmGmGmCmAmCmCmGmAmGmUmCmOmOmUmO 

__________________________ mCmU*mU*mU*mU 

0013676 248 mU*mG*mG*UCAGGGCAAGAGCUAUUGUUUUAGAmG 
mCmUmAmGmAmAmAmUmAmGmCAAGUUAAAAUAAG 
OCUAGUCCGUUAUCAmAmCmUmUmGmAmAmAmAmA 
mGmUmGmGmCmAmCmCmGmAmGmUmCmOmOmUmO 

__________________________mCmU*mU*mU*mU 

Recombinant 800 MDKKYSIGLDIGTNSVGWAVITDEYKVPSKKFKVLGNT 
Cas9-NLS DRHSIKKNLIGALLFDSGETAEATRLKRTARRRYTRRKN 
aminoacid RICYLQEIFSNEMAKVDDSFFHRLEESFLVEEDKKIIERIJP 

LAHMIKFRGHFLIEGDLNPDNSDVDKLFIQLVQTYNQLF 
EENPINASGVDAKAILSARISKSRRLENLIAQLPGEKKNG 
LFGNLIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDL 
DNLLAQIGDQYADLFLAAKNLSDAILLSDILRVNTEITKA 
PLSASMIKRYDEHHQDLTLLKALVRQQLPEKYKEIFFDQ 
SKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEELLVKL 
NREDLLRKQRTFDNGSIPHQIHLGELHAILRRQEDFYPFL 
KDNREKJEKJLTFRIPYYVGPLARGNSRFAWMTRKSEETI 
TPWNFEEVVDKGASAQSFIERMTNFDKNLPNEKVLPKHS 
LLYEYFTVYNELTKVKYVTEGMRKPAFLSGEQKKAIVD 
LLFKTNRKVTVKQLKEDYFKKJECFDSVEISGVEDRFNAS 
LGTYHDLLKIIKDKDFLDNEENEDILEDIVLTLTLFEDRE 
MIEERLKTYAHLFDDKVMKQLKRRRYTGWGRLSRKLIN 
GIRDKQSGKTILDFLKSDGFANRNFMQLIHDDSLTFKEDI 
QKAQVSOQODSLHEHIANLAGSPAIKKGILQTVKVVDEL 

_______________ VKVMGRHKPENIVIEMARENQTTQKGQKNSRERPVIKRIE 
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EGIKELOSQJLKEHPVENTQLQNEKLYLYYLQNGRDMY 
VDQELDJNRLSDYDVDHJVPQSFLKDDSJDNKVLTRSDK 
NRGKSDNVPSBBVVKJ'QMKNYWRQLLNAKLJTQRKFDN 
LTKAERGGLSBLDKAGFJKRQLVETRQJTKHVAQILDSR 
MNTKYDENDKLJREVKVITLKSKLVSDFRKDFQFYKVRE 
JNNYHHAHDAYLNAVVGTALIKJ(YPKLESEFVYGDYKV 
YDVRKMJAKSEQEJGKATAKYFFYSNJMNFFKTEJTLAN 
GEIRKRPLIB~GETGEJVWDKORDFATVRKVLSMPQVN 
JVKKTEVQTGGFSKESJLPKRNSDKLJARKKDWDPKKYG 
GFDSPTVAYSVLVVAKVBKGKSKJ(LKSVKELLGJTJMER 
SSFBKNPIDFLBAKGYKBVKIQDLJJKLPKYSLFBLENGRK 
RMLASAGELQKGNELALPSKYVNFLYLASHYEKLKGSP 
EDNEQKQLFVEQHKJJYLDEJIEQISEFSKRVILADANLDK 
VLSAYNKHRDKPJRBQABNIJHLFTLTNLGAPAAFKYFDT 
TJDRKRYTSTKEVLDATLIHQSJTGLYBTRJDLSQLGGDG 

_____ 005PKI(1'QRKV 
ORF S01 ATGGACAAGAAGTACAGCATCGOACTOGACATCGGAA 
encodingSp. CAAACAGCGTCGGATGGGCAGTCATCACAGACGAATA 
Cas9 CAAGGTCCCGAGCAAGAAGTTCAAGGTCCTGGGAAAC 

ACAGACAGACACAGCATCAAGAAGAACCTGATCGGA 
OCACTOCTGTTCGACAGCGGAGAAACAGCAGAAGCAA 
CAAGACTGAAGAGAACAGCAAGAAGAAGATACACAA 
GAAGAAAGAACAGAATCTGCTACCTGCAGGAAATCTT 
CAGCAACGAAATGGCAAAGGTCGACGACAGCTTCTTC 
CACAGACTGGAAGAAAGCTTCCTGGTCGAAGAAGACA 
AGAAGCACGAAAGACACCCGATCTTCGGAAACATCGT 
CGACGAAGTCGCATACCACGAAAAGTACCCGACAATC 
TACCACCTGAGAAAGAAGCTGGTCGACAGCACAGACA 
AGOCAGACCTGAGACTGATCTACCTGGCACTGGCACA 
CATGATCAAGTTCAGAGGACACTTCCTGATCGAAGGA 
GACCTGAACCCGGACAACAGCGACGTCGACAAGCTGT 

AGAAAACCCGATCAACOCAAGCGGAGTCGACGCAAA 
GGCAATCCTGAGCGCAAGACTGAGCAAGAGCAGAAG 
ACTGGAAAACCTGATCGCACAGCTOCCGGGAGAAAAG 
AAGAACGGACTGTTCGGAAACCTGATCGCACTGAGCC 
TOGGACTOACACCGAACTTCAAGAGCAACTTCGACCT 
GGCAGAAGACGCAAAGCTGCAGCTGAGCAAGGACAC 
ATACGACOACOACCTGGACAACCTGCTGGCACAGATC 
GOAGACCAGTACOCAGACCTGTTCCTGGCAGCAAAGA 
ACCTGAGCGACGCAATCCTGCTGAGCGACATCCTGAG 
AGTCAACACAGAAATCACAAAGGCACCGCTGAGCGCA 
AGCATGATCAAGAGATACGACGAACACCACCAGGACC 
TGACACTGCTGAAGGCACTGGTCAGACAGCAGCTGCC 
GGAAAAGTACAAGGAAATCTTCTTCGACCAGAGCAAG 
AACGOATACOCAGGATACATCGACGGAGGAGCAAGC 
CAGGAAGAATTCTACAAGTTCATCAAGCCGATCCTGG 
AAAAGATGGACGGAACAGAAGAACTGCTGGTCAAGC 

______________ TGAACAGAGAAGACCTOCTGAGAAAGCAGAGAACAT 
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TCGACAACGGAAGCATCCCGCACCAGATCCACCTGGG 
AGAACTGCACGCAATCCTGAGAAGACAGGAAGACTTC 
TACCCGTTCCTGAAGGACAACAGAGAAAAGATCGAAA 
AGATCCTGACATTCAGAATCCCOTACTACGTCGGACC 
GCTGGCAAGAGGAAACAGCAGATTCOCATOGATOACA 
AGAAAGAGCGAAGAAACAATCACACCGTGGAACTTC 
GAAGAAGTCGTCGACAAGGGAGCAAGCGCACAGAGC 
TTCATCGAAAGAATGACAAACTTCGACAAGAACCTGC 
CGAACGAAAAGGTCCTGCCGAAGCACAGCCTGCTGTA 
CGAATACTTCACAGTCTACAACGAACTGACAAAGGTC 
AAGTACGTCACAGAAGGAATGAGAAAGCCGOCATTCC 
TGAGCGGAGAACAGAAGAAGGCAATCGTCGACCTOCT 
GTTCAAGACAAACAGAAAGGTCACAGTCAAGCAGCTG 
AAGGAAGACTACTTCAAGAAGATCGAATGCTTCGACA 
GCGTCGAAATCAGCGGAGTCGAAGACAGATTCAACOC 
AAGCCTGGGAACATACCACGACCTGCTGAAGATCATC 
AAGGACAAGGACTTCCTOGACAACGAAGAAAACGAA 
GACATCCTGGAAGACATCGTCCTGACACTGACACTGT 
TCGAAGACAGAGAAATGATCGAAGAAAGACTGAAGA 
CATACGCACACCTGTTCGACGACAAGGTCATGAAGCA 
GCTGAAGAGAAGAAGATACACAGGATGGGGAAGACT 
GAGCAGAAAGCTGATCAACGGAATCAGAGACAAGCA 
GAGCGGAAAGACAATCCTOGACTTCCTGAAGAGCGAC 
GGATTCGCAAACAGAAACTTCATGCAGCTGATCCACG 
ACGACAGCCTGACATTCAAGGAAGACATCCAGAAGGC 
ACAGGTCAGCGGACAGGGAGACAGCCTGCACGAACA 
CATCGCAAACCTGGCAGGAAGCCCGGCAATCAAGAAG 
GGAATCCTGCAGACAGTCAAGGTCGTCGACGAACTGG 
TCAAGGTCATGGGAAGACACAAGCCGGAAAACATCOT 
CATCGAAATGGCAAGAGAAAACCAGACAACACAGAA 
OGGACAGAAGAACAGCAGAGAAAGAATGAAGAGAAT 

GAAGGAACACCCGGTCGAAAACACACAGCTGCAGAA 
CGAAAAGCTOTACCTOTACTACCTGCAGAACGGAAGA 
GACATOTACGTCGACCAGGAACTGGACATCAACAGAC 
TGAGCGACTACGACGTCGACCACATCGTCCCOCAGAG 
CTTCCTGAAGGACGACAGCATCGACAACAAGGTCCTG 
ACAAGAAGCGACAAGAACAGAGGAAAGAGCGACAAC 
GTCCCGAGCGAAGAAGTCGTCAAGAAGATGAAGAACT 
ACTGGAGACAGCTGCTGAACGCAAAGCTGATCACACA 
GAGAAAGTTCGACAACCTGACAAAGGCAGAGAGAGG 
AGGACTGAGCGAACTGGACAAGGCAGGATTCATCAAG 
AGACAGCTGGTCGAAACAAGACAGATCACAAAGCAC 
GTCGCACAGATCCTGGACAGCAGAATGAACACAAAGT 
ACGACGAAAACGACAAGCTGATCAGAGAAGTCAAGG 
TCATCACACTGAAGAGCAAGCTGGTCAGCGACTTCAG 
AAAGGACTTCCAGTTCTACAAGGTCAGAGAAATCAAC 
AACTACCACCACGCACACGACGCATACCTGAACGCAG 

______________ TCGTCGGAACAGCACTGATCAAGAAGTACCCGAAGCT 
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GGAAAGCGAATTCGTCTACGGAGACTACAAGGTCTAC 
GACGTCAGAAAGATGATCGCAAAGAGCGAACAGGAA 
ATCGGAAAGGCAACAGCAAAGTACTTCTTCTACMiCA 
ACATCATGAACTTCTTCAAGACAGAAATCACACTOUC 
AAACGGAGAAATCAGAAAGAGACCGCTGATCGAAAC 
AAACGGAGAAACAGGAGAAATCGTCTGGGACAAGGG 
AAGAGACTTCGCAACAGTCAGAAAGGTCCTGAGCATG 
CCGCAGGTCAACATCGTCAAGAAGACAGAAGTCCAGA 
CAGGAGGATTCAGCAAGGAAAGCATCCTGCCGAAGA 
GAAACAGCGACAAGCTGATCGCAAGAAAGAAGGACT 
GGGACCCGAAGAAGTACGGAGGATTCGACAGCCCGA 
CAGTCGCATACAGCGTCCTGGTCGTCGCAAAGGTCGA 
AAAGGGAAAGAGCAAGAAGCTGAAGAGCOTCAAGGA 
ACTGCTGGGAATCACAATCATGGAAAGAAGCAGCTTC 
GAAAAGAACCCGATCGACTTCCTGGAAGCAAAGGGAT 
ACAAGGAAGTCAAGAAGGACCTGATCATCAAGCTOCC 
GAAGTACAGCCTGTTCGAACTGGAAAACGGAAGAAA 
GAGAATGCTGOCAAGCGCAGGAGAACTGCAGAAGGG 
AAACGAACTGGCACTGCCGAGCAAGTACGTCAACTTC 
CTGTACCTGGCAAGCCACTACGAAAAGCTGAAGGGAA 
0CCCGGAAGACAACGAACAGAAGCAGCTGTTCGTCGA 
ACAGCACAAGCACTACCTGGACGAAATCATCGAACAG 
ATCAGCGAATTCAGCAAGAGAGTCATCCTGGCAGACG 
CAAACCTGGACAAGGTCCTGAGCGCATACAACAAGCA 
CAGAGACAAGCCGATCAGAGAACAGGCAGAAAACAT 
CATCCACCTGTTCACACTGACAAACCTGGGAGCACCG 
GCAGCATTCAAGTACTTCGACACAACAATCGACAGAA 
AGAGATACACAAGCACAAAGGAAGTCCTGGACGCAA 
CACTGATCCACCAGAGCATCACAGGACTGTACGAAAC 
AAGAATCGACCTGAGCCAGCTGGGAGGAGACGGAGG 

______________ AGGAAGCCCGAAGAAGAAGAGAAAGGTCTAG 

encodingSp. CCAACTCCGTGGGCTGGGCCGTGATCACCGACGAGTA 
Cas9 CAAGGTGCCCTCCAAGAAGTTCAAGGTGCTGGGCAAC 

ACCGACCGGCACTCCATCAAGAAGAACCTGATCGGCG 
CCCTGCTGTTCGACTCCGGCGAGACCGCCGAGGCCAC 
CCGGCTGAAGCGGACCGCCCGGCGGCGGTACACCCGG 
CGGAAGAACCGGATCTGCTACCTGCAGGAGATCTTCT 
CCAACGAGATGGCCAAGGTGGACGACTCCTTCTTCCA 
CCGGCTGGAGGAGTCCTTCCTGGTGGAGGAGGACAAG 
AAGCACGAGCGGCACCCCATCTTCGGCAACATCGTGG 
ACGAGGTGGCCTACCACGAGAAGTACCCCACCATCTA 
CCACCTGCGGAAGAAGCTGGTGGACTCCACCGACAAG 
GCCGACCTGCGGCTGATCTACCTGGCCCTGGCCCACAT 
GATCAAGTTCCGGGGCCACTTCCTGATCGAGGGCGAC 
CTGAACCCCGACAACTCCGACGTGGACAAGCTGTTCA 
TCCAGCTGGTGCAGACCTACAACCAGCTGTTCGAGGA 
GAACCCCATCAACGCCTCCGGCGTGGACGCCAAGGCC 

_________________ ATCCTGTCCGCCCGGCTGTCCAAGTCCCGGCGGCTGG 
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AGAACCTGATCGCCCAGCTGCCCGGCGAGAAGAAGAA 
CGGCCTGTTCGGCAACCTGATCGCCCTGTCCCTGGGCC 
TOACCCCCAACTTCAAGTCCAACTTCGACCTGGCCGA 
GGACGCCAAGCTGCAGCTGTCCAAGGACACCTACGAC 
GACGACCTGGACAACCTGCTGGCCCAGATCGGCGACC 
AGTACGCCGACCTGTTCCTGGCCGCCAAGAACCTGTC 
CGACGCCATCCTGCTGTCCGACATCCTGCGGGTGAAC 
ACCGAGATCACCAAGGCCCCCCTGTCCGCCTCCATGA 
TCAAGCGGTACGACGAGCACCACCAGGACCTGACCCT 
GCTGAAGGCCCTGGTGC0CCAGCAGCilKCCGAGAAG 
TACAAGGAGATCTTCTTCGACCAGTCCAAGAACGOCT 
ACGCCGGCTACATCGACGOCOOCOCCTCCCAGGAGGA 
GTTCTACAAGTTCATCAAGCCCATCCTGGAGAAGATG 
GACGGCACCGAGGAGCTGCTGGTGAAGCTGAACCGGG 
AGGACCTGCTGCGGAAGCAGCGGACCTTCGACAACGG 
CTCCATCCCCCACCAGATCCACCTGGGCGAGCTGCAC 
GCCATCCTGCGGCGGCAGGAGGACTTCTACCCCTTCCT 
GAAGGACAACCGGGAGAAGATCGAGAAGATCCTGAC 
CTTCCGGATCCCCTACTACGTGGGCCCCCTGGCCCGGG 
GCAACTCCCGGTTCCCCTGGATGACCCGGAAGTCCGA 
GGAGACCATCACCCCCTGGAACTTCGAGGAGGTGGTG 
GACAAGGGCGCCTCCGCCCAGTCCTTCATCGAGCGGA 
TGACCAACTTCGACAAGAACCTGCCCAACGAGAAGGT 
GCTGCCCAAGCACTCCCTGCTGTACGAGTACTTCACCG 
TGTACAACGAGCTGACCAAGGTGAAGTACGTGACCGA 
GGGCATGCGGAAGCCCGCCTTCCTGTCCGGCGAGCAG 
AAGAAGGCCATCGTGGACCTGCTGTTCAAGACCAACC 
GGAAGGTGACCGTGAAGCAGCTGAAGGAGGACTACTT 
CAAGAAGATCGAGTGCTTCGACTCCGTGGAGATCTCC 
GGCGTGGAGGACCGGTTCAACGCCTCCCTGGGCACCT 
ACCACGACCTGCTGAAGATCATCAAGGACAAGGACTT 

CATCGTGCTGACCCTGACCCTGTTCGAGGACCGGGAG 
ATGATCGAGGAGCGGCTGAAGACCTACGCCCACCTGT 
TCGACGACAAGGTGATGAAGCAGCTGAAGCGGCGGC 
GGTACACCGGCTGGGGCCGGCTGTCCCGGAAGCTGAT 
CAACGGCATCCGGGACAAGCAGTCCGGCAAGACCATC 
CTGGACTTCCTGAAGTCCGACGGCTTCGCCAACCGGA 
ACTTCATGCAGCTGATCCACGACGACTCCCTGACCTTC 
AAGGAGGACATCCAGAAGGCCCAGGTGTCCGGCCAG 
GGCGACTCCCTGCACGAGCACATCGCCAACCTGGCCG 
GCTCCCCCGCCATCAAGAAGGGCATCCTGCAGACCGT 
GAAGGTGGTGGACGAGCTGGTGAAGGTGATGGGCCG 
GCACAAGCCCGAGAACATCGTGATCGAGATGGCCCGO 
GAGAACCAGACCACCCAGAAGGGCCAGAAGAACTCC 
CGGGAGCGGATGAAGCGGATCGAGGAGGGCATCAAG 
GAGCTGGGCTCCCAGATCCTGAAGGAGCACCCCGTGG 
AGAACACCCAGCTGCAGAACGAGAAGCTGTACCTGTA 

______________ CTACCTGCAGAACGGCCGGGACATGTACGTGGACCAG 
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GAGCTGGACATCAACCGGCTGTCCGACTACOACOTOG 
ACCACATCGTGCCCCAGTCCTTCCTGAAGGACGACTCC 
ATCGACAACAAGGTGCTGACCCGGTCCGACAAGAACC 
GGGGCAAGTCCGACAACGTGCCCTCCGAGGAGOTOOT 
GAAGAAGATGAAGAACTACTGGCGGCAGCTGCTGAAC 
GCCAAGCTGATCACCCAGCGGAAGTTCGACAACCTGA 
CCAAGGCCGAGCGGGGCGGCCTGTCCGAGCTGGACAA 
GGCCGGCTTCATCAAGCGGCAGCTGGTGGAGACCCGG 
CAGATCACCAAGCACGTGGCCCAGATCCTGGACTCCC 
GGATGAACACCAAGTACGACGAGAACGACAAGCTGA 
TCCGGGAGGTGAAGGTGATCACCCTGAAGTCCAAGCT 
GGTGTCCGACTTCCGGAAGGACTTCCAGTTCTACAAG 
GTGCGGGAGATCAACAACTACCACCACGCCCACGACG 
CCTACCTGAACGCCGTGGTGGGCACCGCCCTGATCAA 
GAAGTACCCCAAGCTGGAGTCCGAGTTCGTGTACGGC 
GACTACAAGGTGTACGACGTGCGGAAGATGATCGCCA 
AGTCCGAGCAGGAGATCGGCAAGGCCACCGCCAAGTA 
CTTCTTCTACTCCAACATCATGAACTTCTTCAAGACCG 
AGATCACCCTGGCCAACGGCGAGATCCGGAAGCGGCC 
CCTGATCGAGACCAACGGCGAGACCGGCGAGATCGTG 
TGGGACAAGGGCCGGGACTTCGCCACCGTGCGGAAGG 
TGCTGTCCATGCCCCAGGTGAACATCGTGAAGAAGAC 
CGAGGTGCAGACCGGCGGCTTCTCCAAGGAGTCCATC 
CTGCCCAAGCGGAACTCCGACAAGCTGATCGCCCGGA 
AGAAGGACTGGGACCCCAAGAAGTACGGCGGCTTCGA 
CTCCCCCACCGTGGCCTACTCCGTGCTGGTGGTGGCCA 
AGGTGGAGAAGGGCAAGTCCAAGAAGCTGAAGTCCG 
TGAAGGAGCTGCTGGGCATCACCATCATGGAGCGGTC 
CTCCTTCGAGAAGAACCCCATCGACTTCCTGGAGGCC 
AAGGGCTACAAGGAGGTGAAGAAGGACCTGATCATC 
AAGCTGCCCAAGTACTCCCTGTTCGAGCTGGAGAACG 

GAAGGGCAACGAGCTGGCCCTGCCCTCCAAGTACGTG 
AACTTCCTGTACCTGGCCTCCCACTACGAGAAGCTGA 
AGGGCTCCCCCGAGGACAACGAGCAGAAGCAGCTGTT 
CGTGGAGCAGCACAAGCACTACCTGGACGAGATCATC 
GAGCAGATCTCCGAGTTCTCCAAGCGGGTGATCCTGG 
CCGACGCCAACCTGGACAAGGTGCTGTCCGCCTACAA 
CAAGCACCGGGACAAGCCCATCCGGGAGCAGGCCGA 
GAACATCATCCACCTGTTCACCCTGACCAACCTGGGC 
GCCCCCGCCGCCTTCAAGTACTTCGACACCACCATCGA 
CCGGAAGCGGTACACCTCCACCAAGGAGGTGCTGGAC 
GCCACCCTGATCCACCAGTCCATCACCGGCCTGTACG 
AGACCCGGATCGACCTGTCCCAGCTGGGCGGCGACGG 

______________ CGGCGGCTCCCCCAAGAAGAAGCGGAAGGTGTGA 
Openreading 803 AUGGACAAGAAGUACUCCAUCGGCCUGGACAUCGGC 
framefor ACCAACUCCGUGGGCUGGGCCGUGAUCACCGACGAG 
Cas9with UACAAGGUGCCCUCCAAGAAGUUCAAGGUGCUGGGC 
Hibit tag ________AACACCGACCGGCACUCCAUCAAGAAGAACCUGAUC 
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GCCGGAAGCGGATGCTGGCCTCCGCCGGCGAGCTGCA



WO20221140586 PCTfLTS2O21/064930 

GococecUGcUGUUcGACUCC0CCGAGACC0CCGAG 
GCCACCCGGCUGAAGCGGACCGCCCOOCGOCOGUAC 
ACCCGGCGGAAGAACCGGAUCUGCUACCUGCAGGAG 
AUCUUCUCCAACGAGAUGOCCAAGGUGGACGACUCC 
UUCUUCCACCGGCUGGAGGAGUCCUUCCUGGUGGAG 
GAGGACAAGAAGCACGAGCGGCACCCCAUCUUCGGC 
AACAUCGUGGACGAGGUGGCCUACCACGAGAAGUAC 
CCCACCAUCUACCACCUGCGGAAGAAGCUGGUGGAC 
UCCACCGACAAGGCCGACCUGCGGCUGAUCUACCUG 
GCCCUGGCCCACAUGAUCAAGUUCCGGGGCCACUUC 
CUGAUCGAGGGCGACCUGAACCCCGACAACUCCGAC 
GUGGACAAGCUGUUCAUCCAGCUGGUGCAGACCUAC 
AACCAGCUGUUCGAGGAGAACCCCAUCAACGCCUCC 
GGCGUGGACGCCAAGGCCAUCCUGUCCGCCCGGCUG 
UCCAAGUCCCGGCGGCUGGAGAACCUGAUCGCCCAG 
CUGCCCGGCGAGAAGAAGAACGGCCUGUUCGGCAAC 
CUGAUCGCCCUGUCCCUGGGCCUGACCCCCAACUUCA 
AGUCCAACUUCGACCUGGCCGAGGACGCCAAGCUGC 
AGCUGUCCAAGGACACCUACGACGACGACCUGGACA 
ACCUGCUGGCCCAGAUCGGCGACCAGUACCCCGACC 
UGUUCCUGGCCGCCAAGAACCUGUCCGACGCCAUCC 
UGCUGUCCGACAUCCUGCGGGUGAACACCGAGAUCA 
CCAAGGCCCCCCUGUCCGCCUCCAUGAUCAAGCGGU 
ACGACGAGCACCACCAGGACCUGACCCUGCUGAAGG 
CCCUGGUGCGGCAGCAGCUGCCCGAGAAGUACAAGG 
AGAUCUUCUUCGACCAGUCCAAGAACGGCUACGCCG 
GCUACAUCGACGGCGGCGCCUCCCAGGAGGAGUUCU 
ACAAGUUCAUCAAGCCCAUCCUGGAGAAGAUGGACG 
GCACCGAGGAGCUGCUGGUGAAGCUGAACCGGGAGG 
ACCUGCUGCGGAAGCAGCGGACCUUCGACAACGGCU 
CCAUCCCCCACCAGAUCCACCUGGGCGAGCUGCACGC 

GAAGGACAACCGGGAGAAGAUCGAGAAGAUCCUGAC 
CUUCCGGAUCCCCUACUACGUGGGCCCCCUGGCCCGG 
GGCAACUCCCGGUUCGCCUGGAUGACCCGGAAGUCC 
GAGGAGACCAUCACCCCCUGGAACUUCGAGGAGGUG 
GUGGACAAGGGCGCCUCCCCCCAGUCCUUCAUCGAG 
CGGAUGACCAACUUCGACAAGAACCUGCCCAACGAG 
AAGGUGCUGCCCAAGCACUCCCUGCUGUACGAGUAC 
UUCACCGUGUACAACGAGCUGACCAAGGUGAAGUAC 
GUGACCGAGGGCAUGCGGAAGCCCGCCUUCCUGUCC 
GGCGAGCAGAAGAAGGCCAUCGUGGACCUGCUGUUC 
AAGACCAACCGGAAGGUGACCGUGAAGCAGCUGAAG 
GAGGACUACUUCAAGAAGAUCGAGUGCUUCGACUCC 
GUGGAGAUCUCCGGCGUGGAGGACCGGUUCAACGCC 
UCCCUGGGCACCUACCACGACCUGCUGAAGAUCAUC 
AAGGACAAGGACUUCCUGGACAACGAGGAGAACGAG 
GACAUCCUGGAGGACAUCGUGCUGACCCUGACCCUG 

______________ UUCGAGGACCGGGAGAUGAUCGAGGAGCGGCUGAAG 
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CAUCCUGCGGCGGCAGGAGGACUUCUACCCCUUCCU
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ACCUACOCCCACCUGUUCGACGACAAGGUGAUGAAG 
CAGCUGAAGCGGCGGCGGUACACCGGCUGGGGCCGG 
CUGUCCCGGAAGCUGAUCAACGOCAUCCGGGACAAG 
CAGUCCGGCAAGACCAUCCUGGACUUCCUGAAGUCC 
GACGGCUUCGCCAACCGGAACUUCAUGCAGCUGAUC 
CACGACGACUCCCUGACCUUCAAGGAGGACAUCCAG 
AAGGCCCAGGUGUCCGGCCAGGGCGACUCCCUGCAC 
GAGCACAUCGCCAACCUGGCCGGCUCCCCCGCCAUCA 
AGAAGGGCAUCCUOCAGACCGUGAAGGUGGUGUACG 
AGCUGGUGAAGGUGAUGGGCCGGCACAAGCCCOAGA 
ACAUCGUGAUCGAGAUGOCCCGGGAGAACCAGACCA 
CCCAGAAGGGCCAGAAGAACUCCCGGGAGCOGAUGA 
AGCGGAUCGAGGAGGGCAUCAAGGAGCUGGGCUCCC 
AGAUCCUGAAGGAGCACCCCGUGGAGAACACCCAGC 
UGCAGAACGAGAAGCUGUACCUGUACUACCUGCAGA 
ACGGCCGGGACAUGUACGUGGACCAGGAGCUGGACA 
UCAACCGGCUGUCCGACUACGACGUGGACCACAUCG 
UGCCCCAGUCCUUCCUGAAGGACGACUCCAUCGACA 
ACAAGGUGCUGACCCOGUCCGACAAGAACCGGGGCA 
AGUCCGACAACGUGCCCUCCGAGGAGGUGGUGAAGA 
AGAUGAAGAACUACUGOCGGCAGCUGCUGAACGCCA 
AGCUGAUCACCCAGCGGAAGUUCGACAACCUGACCA 
AGGCCGAGCGGGGCGGCCUGUCCGAGCUGGACAAGG 
CCGGCUUCAUCAAGCGGCAGCUGGUGGAGACCCGGC 
AGAUCACCAAGCACGUGGCCCAGAUCCUGGACUCCC 
GGAUGAACACCAAGUACGACGAGAACGACAAGCUGA 
UCCGGGAGGUGAAGGUGAUCACCCUGAAGUCCAAGC 
UGGUGUCCGACUUCCGGAAGGACUUCCAGUUCUACA 
AGGUGCGGGAGAUCAACAACUACCACCACtiCCCACG 
ACGCCUACCUGAACGCCGUGGUGGGCACCCCCCUGA 
UCAAGAAGUACCCCAAGCUGGAGUCCGAGUUCGUGU 

UCGCCAAGUCCGAGCAGGAGAUCGGCAAGGCCACCG 
CCAAGUACUUCUUCUACUCCAACAUCAUGAACUUCU 
UCAAGACCGAGAUCACCCUGGCCAACGGCGAGAUCC 
GGAAGCGGCCCCUGAUCGAGACCAACGGCGAGACCG 
GCGAGAUCGUGUGGGACAAGGGCCGGGACUUCGCCA 
CCGUGCGGAAGGUGCUGUCCAUGCCCCAGGUGAACA 
UCGUGAAGAAGACCGAGGUGCAGACCGGCGGCUUCU 
CCAAGGAGUCCAUCCUGCCCAAGCGGAACUCCGACA 
AGCUGAUCGCCCGGAAGAAGGACUGGGACCCCAAGA 
AGUACGGCGGCUUCGACUCCCCCACCGUGGCCUACU 
CCGUGCUGGUGGUGGCCAAGGUGGAGAAGGGCAAGU 
CCAAGAAGCUGAAGUCCGUGAAGGAGCUGCUGGGCA 
UCACCAUCAUGGAGCGGUCCUCCUUCGAGAAGAACC 
CCAUCGACUUCCUGGAGGCCAAGGGCUACAAGGAGG 
UGAAGAAGGACCUGAUCAUCAAGCUGCCCAAGUACU 
CCCUGUUCGAGCUGGAGAACGGCCGGAAGCGGAUGC 

______________ UGGCCUCCCCCGGCGAGCUGCAGAAGGGCAACGAGC 
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ACGGCGACUACAAGGUGUACGACGUGCGGAAGAUGA
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UGGcccuocCCUCCAAGUACGUGAACUUCCUGUACC 
UGGCCUCCCACUACGAGAAGCUGAAGGGCUCCCCCG 
AGGACAACGAGCAGAAGCAGCUGUUCGUGGAGCAGC 
ACAAGCACUACCUGGACGAGAUCAUCGAGCAGAUCU 
CCGAGUUCUCCAAGCGGGUGAUCCUGGCCGACOCCA 
ACCUGGACAAGGUGCUGUCCGCCUACAACAAGCACC 
GGGACAAGCCCAUCCGGGAGCAGGCCGAGAACAUCA 
UCCACCUGUUCACCCUGACCAACCUGGOCOCCCCCOC 
CCCCUUCAAGUACUUCGACACCACCAUCGACCGGAA 
OCGGUACACCUCCACCAAGGAGGUGCUGGACOCCAC 
CCUGAUCCACCAGUCCAUCACCOOCCUGUACGAGAC 
CCGGAUCGACCUGUCCCAGCUGGGCGGCGAC0CCGO 
COOCUCCCCCAAGAAGAAGCGGAAGGUGUCCGAGUC 
CCCCACCCCCGAGUCCOUGUCCOOCUGOCGGCUGUU 

______________CAAGAAGAUCUCCUGA 
OpenReading 804 AUGGAGGCCUCCCCCGCCUCCGGCCCCCGGCACCUGA 
framefor UGGACCCCCACAUCUUCACCUCCAACUUCAACAACG 
BC22n OCAUCGGCCGGCACAAGACCUACCUGUOCUACGAGO 

UGGAGCGOCUGGACAACGOCACCUCCGUGAAGAUGG 
ACCAGCACCGGGGCUUCCUGCACAACCAGGCCAAGA 
ACCUGCUGUGCGGCUUCUACGGCCGGCACGCCGAGC 
UGCGGUUCCUGGACCUGGUGCCCUCCCUGCAGCUGG 
ACCCCGCCCAGAUCUACCGGGUGACCUGGUUCAUCU 
CCUGGUCCCCCUGCUUCUCCUGGGGCUGCGCCGGCG 
AGGUGCGGGCCUUCCUGCAGGAGAACACCCACGUGC 
GOCUOCGGAUCUUC0CC0CCCOGAUCUACGACUACO 
ACCCCCUGUACAAGGAGGCCCUGCAGAUGCUGCGGG 
ACOCCGGCGCCCAGGUGUCCAUCAUGACCUACOACG 
AGUUCAAGCACUGCUGGGACACCUUCGUGGACCACC 
AGGGCUGCCCCUUCCAGCCCUGGGACGOCCUGGACG 
AGCACUCCCAGGCCCUGUCCGGCCGGCUGCGGGCCA 

CCGGCACCUCCGAGUCCGCCACCCCCGAGUCCGACAA 
GAAGUACUCCAUCGOCCUGOCCAUCOOCACCAACUC 
CGUGGOCUGGOCCOUGAUCACCGACGAGUACAAGGU 
GCCCUCCAAGAAGUUCAAGGUGCUGGGCAACACCGA 
CCGOCACUCCAUCAAGAAGAACCUGAUCGGCGCCCU 
GCUGUUCGACUCCGGCGAGACCGCCGAGGCCACCCO 
OCUOAAOCOGACCOCCCGOCOOCOOUACACCCOOCO 
OAAOAACCOOAUCUOCUACCUOCAOOAOAUCUUCUC 
CAACGAGAUGOCCAAOOUOOACOACUCCUUCUUCCA 
CCOOCUOOAOOAOUCCUUCCUOOUOOAOOAOOACAA 
OAAOCACOAOCOOCACCCCAUCUUCOOCAACAUCOU 
OOACOAOOUOOCCUACCACOAOAAOUACCCCACCAU 
CUACCACCUOCOOAAOAAOCUOOUOOACUCCACCGA 
CAAGGCCOACCUGCGGCUGAUCUACCUGGCCCUGOC 
CCACAUGAUCAAGUUCCGGGGCCACUUCCUGAUCGA 
GOOCOACCUGAACCCCGACAACUCCGACGUGGACAA 

______________GCUGUUCAUCCAGCUGGUGCAGACCUACAACCAGCU 
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GUUCGAGGAGAACCCCAUCAACGCCUCC0CCGUGGA 
cocCAAGGCCAUCCUGUCCGCCCGGCUGUCCAAGUCC 
CGGCGGCUGGAGAACCUGAUCGCCCAGCUGCCCOOC 
GAGAAGAAGAACGGCCUGUUCGGCAACCUGAUCGCC 
CUGUCCCUGGGCCUGACCCCCAACUUCAAGUCCAAC 
UUCGACCUGGCCGAGGACGCCAAGCUGCAGCUGUCC 
AAGGACACCUACGACGACGACCUGGACAACCUGCUG 
0CCCAGAUCOOCOACCAGUACOCCOACCUGUUCCUG 
0CCGCCAAGAACCUGUCCOACOCCAUCCUGCUGUCC 
GACAUCCUOCGGGUGAACACCGAGAUCACCAAGGCC 
CCCCUGUCCGCCUCCAUGAUCAAGCGGUACGACGAG 
CACCACCAGGACCUGACCCUGCUGAAGGCCCUGGUG 
CGGCAGCAGCUGCCCGAGAAGUACAAGGAGAUCUUC 
UUCGACCAGUCCAAGAACGGCUACGCCGGCUACAUC 
GACGGCGGCGCCUCCCAGGAGGAGUUCUACAAGUUC 
AUCAAGCCCAUCCUGGAGAAGAUGGACGGCACCGAG 
GAGCUGCUGGUGAAGCUGAACCGGGAGGACCUGCUG 
CGGAAGCAGCGGACCUUCGACAACGGCUCCAUCCCC 
CACCAGAUCCACCUGGGCGAGCUGCACCCCAUCCUG 
CGGCGGCAGGAGGACUUCUACCCCUUCCUGAAGGAC 
AACCGGGAGAAGAUCGAGAAGAUCCUGACCUUCCGG 
AUCCCCUACUACGUGGGCCCCCUGGCCCGGGGCAAC 
UCCCGGUUCGCCUGGAUGACCCGGAAGUCCGAGGAG 
ACCAUCACCCCCUGGAACUUCGAGGAGGUGGUGGAC 
AAGGGCGCCUCCGCCCAGUCCUUCAUCGAGCGGAUG 
ACCAACUUCGACAAGAACCUGCCCAACGAGAAGGUG 
CUGCCCAAGCACUCCCUGCUGUACGAGUACUUCACC 
GUGUACAACGAGCUGACCAAGGUGAAGUACGUGACC 
GAGGGCAUGCGGAAGCCCGCCUUCCUGUCCGGCGAG 
CAGAAGAAGGCCAUCGUGGACCUGCUGUUCAAGACC 
AACCGGAAGGUGACCGUGAAGCAGCUGAAGGAGGAC 

AUCUCCGGCGUGGAGGACCGGUUCAACGCCUCCCUG 
GGCACCUACCACGACCUGCUGAAGAUCAUCAAGGAC 
AAGGACUUCCUGGACAACGAGGAGAACGAGGACAUC 
CUGGAGGACAUCGUGCUGACCCUGACCCUGUUCGAG 
GACCGGGAGAUGAUCGAGGAGCGGCUGAAGACCUAC 
GCCCACCUGUUCGACGACAAGGUGAUGAAGCAGCUG 
AAGCGGCGGCGGUACACCGGCUGGGGCCGGCUGUCC 
CGGAAGCUGAUCAACGGCAUCCGGGACAAGCAGUCC 
GGCAAGACCAUCCUGGACUUCCUGAAGUCCGACGGC 
UUCGCCAACCGGAACUUCAUGCAGCUGAUCCACGAC 
GACUCCCUGACCUUCAAGGAGGACAUCCAGAAGGCC 
CAGGUGUCCGGCCAGGGCGACUCCCUGCACGAGCAC 
AUCGCCAACCUGGCCGGCUCCCCCGCCAUCAAGAAG 
GGCAUCCUGCAGACCGUGAAGGUGGUGGACGAGCUG 
GUGAAGGUGAUGGGCCGGCACAAGCCCGAGAACAUC 
GUGAUCGAGAUGGCCCGGGAGAACCAGACCACCCAG 

______________AAGGGCCAGAAGAACUCCCGGGAGCGGAUGAAGCGG 
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UACUUCAAGAAGAUCGAGUGCUUCGACUCCGUGGAG
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AUCGAGGAGGGCAUCAAGGAGCUGGGCUCCCAGAUC 
CUGAAGGAGCACCCCGUGGAGAACACCCAGCUGCAG 
AACGAGAAGCUGUACCUGUACUACCUGCAGAACGGC 
COGGACAUGUACGUGUACCAGGAGCUGGACAUCAAC 
COOCUGUCCOACUACOACOUGGACCACAUCGUGCCC 
CAGUCCUUCCUGAAGGACGACUCCAUCGACAACAAG 
GUGCUGACCCGGUCCGACAAGAACCGGGGCAAGUCC 
GACAACGUOCCCUCCGAGGAGGUGGUGAAGAAGAUG 
AAGAACUACUGUCGGCAGCUGCUGAACOCCAAGCUG 
AUCACCCAGCGGAAGUUCGACAACCUGACCAAGGCC 
GAGCGGGGC0CCCUGUCCGAGCUGGACAAGGCCOOC 
UUCAUCAAGCGGCAGCUGGUGGAGACCCOOCAGAUC 
ACCAAGCACGUGGCCCAGAUCCUGGACUCCCGGAUG 
AACACCAAGUACGACGAGAACGACAAGCUGAUCCGG 
GAGGUGAAGGUGAUCACCCUGAAGUCCAAGCUGGUG 
UCCGACUUCCGGAAGGACUUCCAGUUCUACAAGGUG 
CGGGAGAUCAACAACUACCACCACGCCCACGACCCC 
UACCUGAACGCCGUGGUGGGCACCEtCCCUGAUCAAG 
AAGUACCCCAAGCUGGAGUCCGAGUUCGUGUACGGC 
GACUACAAGGUGUACGACGUGCGGAAGAUGAUCGCC 
AAGUCCGAGCAGGAGAUCGGCAAGGCCACCGCCAAG 
UACUUCUUCUACUCCAACAUCAUGAACUUCUUCAAG 
ACCGAGAUCACCCUGGCCAACGGCGAGAUCCGGAAG 
CCGCCCCUGAUCGAGACCAACGGCGAGACCGGCGAG 
AUCGUGUGGGACAAGGGCCGGGACUUCGCCACCGUG 
CGGAAGGUGCUGUCCAUGCCCCAGGUGAACAUCGUG 
AAGAAGACCGAGGUGCAGACCGGCGGCUUCUCCAAG 
GAGUCCAUCCUGCCCAAGCGGAACUCCGACAAGCUG 
AUCGCCCGGAAGAAGGACUGGGACCCCAAGAAGUAC 
GGCGGCUUCGACUCCCCCACCGUGGCCUACUCCGUGC 
UGGUGGUGGCCAAGGUGGAGAAGGGCAAGUCCAAGA 

UCAUGGAGCGGUCCUCCUUCGAGAAGAACCCCAUCG 
ACUUCCUGGAGGCCAAGGGCUACAAGGAGGUGAAGA 
AGGACCUGAUCAUCAAGCUGCCCAAGUACUCCCUGU 
UCGAGCUGGAGAACGGCCGGAAGCGGAUGCUGGCCU 
CCGCCGGCGAGCUGCAGAAGGGCAACGAGCUGGCCC 
UGCCCUCCAAGUACGUGAACUUCCUGUACCUGGCCU 
CCCACUACGAGAAGCUGAAGGGCUCCCCCGAGGACA 
ACGAGCAGAAGCAGCUGUUCGUGGAGCAGCACAAGC 
ACUACCUGGACGAGAUCAUCGAGCAGAUCUCCGAGU 
UCUCCAAGCGGGUGAUCCUGGCCGACGCCAACCUGG 
ACAAGGUGCUGUCCGCCUACAACAAGCACCGGGACA 
AGCCCAUCCGGGAGCAGGCCGAGAACAUCAUCCACC 
UGUUCACCCUGACCAACCUGGGCGCCCCCGCCGCCUU 
CAAGUACUUCGACACCACCAUCGACCGGAAGCGGUA 
CACCUCCACCAAGGAGGUGCUGGACGCCACCCUGAU 
CCACCAGUCCAUCACCGGCCUGUACGAGACCCGGAU 

______________CGACCUGUCCCAGCUGGGCGGCGACGGCGGCGGCUC 
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AGCUGAAGUCCGUGAAGGAGCUGCUGGGCAUCACCA
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______________ CCCCAAGAAGAAGCGGAAGGUGUGA 
Openreading 805 AUGGAGGCCUCCCCCGCCUCCGGCCCCCGGCACCUGA 
framefor UGGACCCCCACAUCUUCACCUCCAACUUCAACAACG 
BC22nwith OCAUCGGCCGGCACAAGACCUACCUGUOCUACGAGO 
Hibittag UGGAGCGOCUGGACAACGOCACCUCCGUGAAGAUGG 

ACCAGCACCGGGGCUUCCUGCACAACCAGGCCAAGA 
ACCUGCUGUGCGGCUUCUACGGCCGGCACGCCGAGC 
UGCGGUUCCUGGACCUGGUGCCCUCCCUGCAGCUGG 
ACCCCGCCCAGAUCUACCGGGUGACCUGGUUCAUCU 
CCUGGUCCCCCUGCUUCUCCUGGOOCUOCOCCOOCO 
AGGUGCGGGCCUUCCUGCAGGAGAACACCCACGUGC 
GGCUGCGGAUCUUC0CCGCCCOGAUCUACGACUACO 
ACCCCCUGUACAAGGAGGCCCUGCAGAUGCUGCGGG 
ACOCCGGCGCCCAGGUGUCCAUCAUGACCUACOACG 
AGUUCAAGCACUGCUGGGACACCUUCGUGGACCACC 
AGGGCUGCCCCUUCCAGCCCUGGGACGOCCUGGACG 
AGCACUCCCAGGCCCUGUCCGGCCGGCUGCGGGCCA 
UCCUGCAGAACCAGGGCAACUCCOOCUCCGAGACCC 
CCGGCACCUCCGAGUCCGCCACCCCCGAGUCCGACAA 
GAAGUACUCCAUCGGCCUGGCCAUCGGCACCAACUC 
CGUGGGCUGGGCCOUGAUCACCGACGAGUACAAGGU 
GCCCUCCAAGAAGUUCAAGGUGCUGGGCAACACCGA 
CCGGCACUCCAUCAAGAAGAACCUGAUCGOCCCCCU 
GCUGUUCGACUCCGGCGAGACCGCCGAGGCCACCCU 
GCUGAAGCGUACCOCCCGUCGGCGGUACACCCOOCG 
GAAGAACCGGAUCUGCUACCUGCAGGAGAUCUUCUC 
CAACGAGAUGUCCAAGGUGGACGACUCCUUCUUCCA 
CCGGCUGGAGGAGUCCUUCCUGGUGGAGGAGGACAA 
GAAGCACGAUCGGCACCCCAUCUUCGGCAACAUCGU 
GGACGAGGUGGCCUACCACGAGAAGUACCCCACCAU 
CUACCACCUGCGGAAGAAGCUGGUGGACUCCACCGA 

CCACAUGAUCAAGUUCCGGGGCCACUUCCUGAUCGA 
GUOCUACCUGAACCCCGACAACUCCGACGUGGACAA 
GCUGUUCAUCCAUCUGGUOCAGACCUACAACCAGCU 
GUUCGAGGAGAACCCCAUCAACGCCUCC0CCGUGGA 
CUCCAAGGCCAUCCUGUCCGCCCGGCUGUCCAAGUCC 
CGGCGGCUGGAGAACCUGAUCGCCCAGCUGCCCGGC 
GAGAAGAAGAACGGCCUGUUCGGCAACCUGAUCGCC 
CUGUCCCUGGGCCUGACCCCCAACUUCAAGUCCAAC 
UUCGACCUGGCCGAGGACGCCAAGCUGCAGCUGUCC 
AAGGACACCUACGACGACGACCUGGACAACCUGCUG 
0CCCAGAUCGGCGACCAGUACUCCUACCUGUUCCUG 
0CCGCCAAGAACCUGUCCUACUCCAUCCUGCUGUCC 
GACAUCCUOCGGGUGAACACCGAGAUCACCAAGGCC 
CCCCUGUCCGCCUCCAUGAUCAAGCGGUACGACGAG 
CACCACCAGGACCUGACCCUGCUGAAGGCCCUGGUG 
CGGCAGCAGCUGCCCGAGAAGUACAAGGAGAUCUUC 

______________ UUCGACCAGUCCAAGAACGGCUACGCCGGCUACAUC 
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GACOOCOOCGCCUCCCAGGAGGAGUUCUACAAGUUC 
AUCAAGCCCAUCCUGGAGAAGAUGGACGGCACCGAG 
GAGCUGCUGGUGAAGCUGAACCGOGAGGACCUGCUG 
CGGAAGCAGCGGACCUUCGACAACGGCUCCAUCCCC 
CACCAGAUCCACCUGGOCGAGCUGCACCCCAUCCUG 
CGGCGGCAGGAGGACUUCUACCCCUUCCUGAAGGAC 
AACCGGGAGAAGAUCGAGAAGAUCCUGACCUUCCGG 
AUCCCCUACUACGUGGGCCCCCUGGCCCGGGGCAAC 
UceCGGUUCGCCUGGAUGACCCGGAAGUCCGAGGAG 
ACCAUCACCCCCUGGAACUUCGAGGAGGUGGUGGAC 
AAGGGCGCCUCCGCCCAGUCCUUCAUCGAGCGGAUG 
ACCAACUUCGACAAGAACCUGCCCAACGAGAAGGUG 
CUGCCCAAGCACUCCCUGCUGUACGAGUACUUCACC 
GUGUACAACGAGCUGACCAAGGUGAAGUACGUGACC 
GAGGGCAUGCGGAAGCCCGCCUUCCUGUCCGGCGAG 
CAGAAGAAGGCCAUCGUGGACCUGCUGUUCAAGACC 
AACCGGAAGGUGACCGUGAAGCAGCUGAAGGAGGAC 
UACUUCAAGAAGAUCGAGUGCUUCGACUCCGUGGAG 
AUCUCCGGCGUGGAGGACCGGUUCAACGCCUCCCUG 
GGCACCUACCACGACCUGCUGAAGAUCAUCAAGGAC 
AAGGACUUCCUGGACAACGAGGAGAACGAGGACAUC 
CUGGAGGACAUCGUGCUGACCCUGACCCUGUUCGAG 
GACCGGGAGAUGAUCGAGGAGCGGCUGAAGACCUAC 
GCCCACCUGUUCGACGACAAGGUGAUGAAGCAGCUG 
AAGCGGCGGCGGUACACCGGCUGGGGCCGGCUGUCC 
CGGAAGCUGAUCAACGGCAUCCGGGACAAGCAGUCC 
GGCAAGACCAUCCUGGACUUCCUGAAGUCCGACGGC 
UUCGCCAACCGGAACUUCAUGCAGCUGAUCCACGAC 
GACUCCCUGACCUUCAAGGAGGACAUCCAGAAGGCC 
CAGGUGUCCGGCCAGGGCGACUCCCUGCACGAGCAC 
AUCGCCAACCUGGCCGGCUCCCCCGCCAUCAAGAAG 

GUGAAGGUGAUGGGCCGGCACAAGCCCGAGAACAUC 
GUGAUCGAGAUGGCCCGGGAGAACCAGACCACCCAG 
AAGGGCCAGAAGAACUCCCGGGAGCGGAUGAAGCGG 
AUCGAGGAGGGCAUCAAGGAGCUGGGCUCCCAGAUC 
CUGAAGGAGCACCCCGUGGAGAACACCCAGCUGCAG 
AACGAGAAGCUGUACCUGUACUACCUGCAGAACGGC 
CGGGACAUGUACGUGGACCAGGAGCUGGACAUCAAC 
CGGCUGUCCGACUACGACGUGGACCACAUCGUGCCC 
CAGUCCUUCCUGAAGGACGACUCCAUCGACAACAAG 
GUGCUGACCCGGUCCGACAAGAACCGGGGCAAGUCC 
GACAACGUGCCCUCCGAGGAGGUGGUGAAGAAGAUG 
AAGAACUACUGGCGGCAGCUGCUGAACGCCAAGCUG 
AUCACCCAGCGGAAGUUCGACAACCUGACCAAGGCC 
GAGCGGGGCGGCCUGUCCGAGCUGGACAAGGCCGGC 
UUCAUCAAGCGGCAGCUGGUGGAGACCCGGCAGAUC 
ACCAAGCACGUGGCCCAGAUCCUGGACUCCCGGAUG 

______________ AACACCAAGUACGACGAGAACGACAAGCUGAUCCGG 
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GGCAUCCUGCAGACCGUGAAGGUGGUGGACGAGCUG
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GAGGUGAAGGUGAUCACCCUGAAGUCCAAGCUGGUG 
UCCGACUUCCGGAAGGACUUCCAGUUCUACAAGGUG 
CGGGAGAUCAACAACUACCACCACGCCCACOACCCC 
UACCUGAACGCCGUGGUGGGCACCtiCCCUGAUCAAG 
AAGUACCCCAAGCUGGAGUCCGAGUUCGUGUACGGC 
GACUACAAGGUGUACGACGUOCGGAAGAUGAUCCCC 
AAGUCCGAGCAGGAGAUCGGCAAGGCCACCGCCAAG 
UACUUCUUCUACUCCAACAUCAUGAACUUCUUCAAG 
ACCGAGAUCACCCUGGCCAACGGCGAGAUCCGGAAG 
CCGCCCCUGAUCGAGACCAACGGCGAGACCGOCGAG 
AUCGUGUGGGACAAGGGCCGGGACUUCGCCACCGUG 
CGGAAGGUGCUGUCCAUGCCCCAGGUGAACAUCGUG 
AAGAAGACCGAGGUGCAGACCGGCGGCUUCUCCAAG 
GAGUCCAUCCUGCCCAAGCGGAACUCCGACAAGCUG 
AUCGCCCGGAAGAAGGACUGGGACCCCAAGAAGUAC 
GGCGGCUUCGACUCCCCCACCGUGGCCUACUCCGUGC 
UGGUGGUGGCCAAGGUGGAGAAGGGCAAGUCCAAGA 
AGCUGAAGUCCGUGAAGGAGCUGCUGGGCAUCACCA 
UCAUGGAGCGGUCCUCCUUCGAGAAGAACCCCAUCG 
ACUUCCUGGAGGCCAAGGGCUACAAGGAGGUGAAGA 
AGGACCUGAUCAUCAAGCUGCCCAAGUACUCCCUGU 
UCGAGCUGGAGAACGGCCGGAAGCGGAUGCUGGCCU 
CCGCCGGCGAGCUGCAGAAGGGCAACGAGCUGGCCC 
UGCCCUCCAAGUACGUGAACUUCCUGUACCUGGCCU 
CCCACUACGAGAAGCUGAAGGGCUCCCCCGAGGACA 
ACGAGCAGAAGCAGCUGUUCGUGGAGCAGCACAAGC 
ACUACCUGGACGAGAUCAUCGAGCAGAUCUCCGAGU 
UCUCCAAGCGGGUGAUCCUGGCCGACGCCAACCUGG 
ACAAGGUGCUGUCCGCCUACAACAAGCACCGGGACA 
AGCCCAUCCGGGAGCAGGCCGAGAACAUCAUCCACC 
UGUUCACCCUGACCAACCUGGGCGCCCCCGCCGCCUU 

CACCUCCACCAAGGAGGUGCUGGACGCCACCCUGAU 
CCACCAGUCCAUCACCGGCCUGUACGAGACCCGGAU 
CGACCUGUCCCAGCUGGGCGGCGACGGCGGCGGCUC 
CCCCAAGAAGAAGCGGAAGGUGUCCGAGUCCCCCAC 
CCCCGAGUCCGUGUCCGGCUGGCGGCUGUUCAAGAA 

______________ GAUCUCCUGA 
806 Notused 

Openreading S07 AUGGGACCGAAGAAGAAGAGAAAGGUCGGAGGAGG 
frameforUGI AAGCACAAACCUGUCGGACAUCAUCGAAAAGGAAAC 

AGGAAAGCAGCUGGUCAUCCAGGAAUCGAUCCUGAU 
GCUGCCGGAAGAAGUCGAAGAAGUCAUCGGAAACAA 
GCCGGAAUCGGACAUCCUGGUCCACACAGCAUACGA 
CGAAUCGACAGACGAAAACGUCAUGCUGCUGACAUC 
GGACGCACCGGAAUACAAGCCGUGGGCACUGGUCAU 

______________CCAGGACUCGAACGGAGAAAACAAGAUCAAGAUGCU 
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CAAGUACUUCGACACCACCAUCGACCGGAAGCGGUA
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______________ GUGA 
Openreading S08 AUGACCAACCUGUCCGACAUCAUCGAGAAGGAGACC 
frameforUGI GGCAAGCAGCUGGUGAUCCAGGAGUCCAUCCUGAUG 

CUGCCCGAGGAGGUGGAGGAGGUGAUCGGCAACAAG 
CCCGAGUCCGACAUCCUGGUGCACACCGCCUACGAC 
GAGUCCACCGACGAGAACGUGAUGCUGCUGACCUCC 
GACGCCCCCGAGUACAAGCCCUGGGCCCUGGUGAUC 
CAGGACUCCAACGGCGAGAACAAGAUCAAGAUGCUG 
UCCGGCGGCUCCAAGCGGACCCCCGACGGCUCCGAG 

______________UUCGAGUCCCCCAAGAAGAAGCGGAAGGUGGAGUGA 
Aminoacid 809 MDKJ(YSJGLDIGTNSVGWAVITDEYKVPSKJ(FKVLGNT 
sequencefor DRELSJKKNLIGALLFDSGETABATRLKRTARRRYTRRKN 
Cas9encoded RICYLQEIFSNBMAKVDDSFFHRLEESFLVEEDKK±JERE-JP 
bySEQID IFGNJVDEVAYHEKYPTJYHLRKKLVDSTDKADLRLJYLA 
Nos.801-802 LAHMJKYRGHFLJBGDLNPDNSDVDKLFJQLVQTYNQLF 

BENPINASGVDAKAJLSARISKSRRLBNLJAQLPGEKKNG 
LFGNLJALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDL 
DNLLAQJGDQYADLFLAAKNLSDAJLLSDJLRVNTEITKA 
PLSASMIKRYDBHHQDLTLLKALVRQQLPBKYKBJFFDQ 
SKNGYAGYJDGGASQEBFYKHKPILBKMDGTEELLVKL 
NREDLLRKQRTFDNGSJPHQIHLGELHAJLRRQEDFYPFL 
KDNRBKJBKJLTFRIPYYVGPLARGNSRFAWMTRKSEBTJ 
TPWNFEBVVDKGASAQSFIBRMTNFDKNLPNEKVLPKHS 
LLYEYFTVYNELTKVKYVTEGMRKPAFLSGEQKJtQAJVD 
LLFKTNRKVTVKQLKEDYFKKJECFDSVEJSGVEDRFNAS 
LGTYHDLLKIJKDKDFLDNEENBDILEDJVLTLTLFEDRE 
MJEERLKTYAHLFDDKVMKQLKRRRYTGWGRLSRKLJN 
GIRDKQSGKTJLDFLKSDGFANRNFMQLJHDDSLTFKEDJ 
QKAQVSGQGDSLHBHIANLAGSPAJKKGILQTVKVVDEL 
VKVMGRHKPENJVJEMARENQTTQKGQKNSRERPvIKRIB 
BGIKELGSQJLKBHPVENTQLQNEKLYLYYLQNGRDMY 

NRGKSDNVPSBBVVKJ'QMKNYWRQLLNAKLJTQRKJFDN 
LTKAERGGLSBLDKAGFJKRQLVETRQJTKHVAQILDSR 
MNTKYDENDKLJREVKVITLKSKLVSDFRKDFQFYKVRE 
JNNYHHAHDAYLNAVVGTALIKKYPKLBSBFVYGDYKV 
YDVRKMJAKSEQEJGKATAKYFFYSNJMNFFKTEJTLAN 
GEIRKRPLIB~GETGEJVWDKGRDFATVRKVLSMPQVN 
JVKKTEVQTGGFSKLSJLPKRNSDKLJARKKDWDPKKYG 
GFDSPTVAYSVLVVAKVBKGKSKJ(LKSVKELLGJTJMER 
SSFBKNPIDFLBAKGYKBVKKDLJJKLPKYSLFBLENGRK 
RMLASAGELQKGNELALPSKYVNFLYLASHYEKLKGSP 
EDNEQKQLFVEQHKJJYLDEJIEQISEFSKRVILADANLDK 
VLSAYNKHRDKPJRBQABNIJHLFTLTNLGAPAAFKYFDT 
TJDRKRYTSTKEVLDATLIHQSJTGLYETRJDLSQLGGDG 

______________GGSPKI(1'QRKV 
Aminoacid 810 MDKKYSJGLDIGTNSVGWAVITDEYKVPSKKYKVLGNT 
sequence for _________DElISJKKNLIGALLFDSGETAEATRLKRTAR1{RYTR1{KN 
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VDQELDJNRLSDYDVDHJVPQSFLKDDSJDNKVLTRSDK
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Cas9with RICYLQEIFSNBMAKVDDSFFHRLEESFLVEEDKK±JERE-JP 
Hibittag IFGNJVDEVAYHEKYPTJYHLRKKLVDSTDKADLRLJYLA 

LAHMJKYRGHFLJBGDLNPDNSDVDKLFJQLVQTYNQLF 
BENPINASGVDAKAJLSARISKSRRLBNLJAQLPGEKKNG 
LFGNLJALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDL 
DNLLAQJGDQYADLFLAAKNLSDAJLLSDJLRVNTEITKA 
PLSASMIKRYDBHHQDLTLLKALVRQQLPBKYKBJFFDQ 
SKNGYAGYJDGGASQEBFYKHKPILBKMDGTEELLVKL 
NREDLLRKQRTFDNGSJPHQIHLGELHAJLRRQEDFYPFL 
KDNRBKJBKJLTFRIPYYVGPLARGNSRFAWMTRKSEBTJ 
TPWNFEBVVDKGASAQSFIBRMTNFDKNLPNEKVLPKHS 
LLYEYFTVYNELTKVKYVTEGMRKPAFLSGEQKJ'QAJVD 
LLFKTNRKVTVKQLKEDYFKKJECFDSVEJSGVEDRFNAS 
LGTYHDLLKIJKDKDFLDNEENBDILEDJVLTLTLFEDRE 
MJEERLKTYAHLFDDKVMKQLKRRRYTGWGRLSRKLJN 
GIRDKQSGKTJLDFLKSDGFANRNFMQLJHDDSLTFKEDJ 
QKAQVSOQODSLHBHIANLAGSPAJKKGILQTVKVVDEL 
VKVMGRHKPENJVJEMARENQTTQKGQKNSRERNIKRIB 
EGIKELOSQJLKEHPVENTQLQNEKLYLYYLQNGRDMY 
VDQELDJNRLSDYDVDHJVPQSFLKDDSJDNKVLTRSDK 
NRGKSDNVPSBBVVKKMKNYWRQLLNAKLJTQRKTDN 
LTKAERGGLSBLDKAGFJKRQLVETRQJTKHVAQILDSR 
MNTKYDENDKLJREVKVITLKSKLVSDFRKDFQFYKVRE 
JNNYHHAHDAYLNAVVGTALIKKYPKLBSBFVYGDYKV 
YDVRKMJAKSEQEJGKATAKYFFYSNJMNFFKTEJTLAN 
GEIRKRPLIB~GETGEJVWDKORDFATVRKVLSMPQVN 
JVKKTEVQTGGFSKLSJLPKRNSDKLJARKKDWDPKKYG 
GFDSPTVAYSVLVVAKVBKGKSKJ(LKSVKELLGJTJMER 
SSFBKNPIDFLBAKGYKBVKKDLJJKLPKYSLFBLENGRK 
RMLASAGELQKGNELALPSKYVNFLYLASHYEKLKGSP 
EDNEQKQLFVEQHKJJYLDEJIEQISEFSKRVILADANLDK 

TJDRKRYTSTKEVLDATLIHQSJTGLYETRJDLSQLGGDG 
________________GGSPKIQKRKVSESATPESVSGWRLFKKIS 
Aminoacid 811 MBASPASGPRHLMDPHIFTSNFNNGIGRHKTYLCYEVBR 
sequencefor LDNGTSVKMDQHRGFLHNQAKNLLCGFYGRHAELRFL 
BC22n DLVPSLQLDPAQJYRVTWFJSWSPCFSWGCAGEVRAFLQ 

BNTHVRLRJFAAPJYDYDPLYKBALQMLRDAGAQVSJMT 
YDEFKHCWDTFVDHQGCPFQPWDGLDEHSQALSGRLR 
AILQNQGNSGSETPGTSESATPESDKKYSIGLAJGTNSVG 
WAVITDEYKVPSKJKYKVLGNTDRHSJKKNLIGALLFDSO 
BTABATRLKRTAR1{RYTRRKNRJCYLQEIFSNEMAKVDD 
SFFHRLEESFLVEEDKI(HERE-JPJFGNJVDEVAYHEKYPTI 
YHLRKKLVDSTDKADLRLJYLALAHMJKFRGHFLIEGDL 
NPDNSDVDKLFIQLVQTYNQLFEENPJNASGVDAKAILSA 
RLSKSRRLENLJAQLPGEKKNGLFGNLJALSLGLTPNFKS 
NFDLAEDAKLQLSKDTYDDDLDNLLAQJGDQYADLFLA 
AKNLSDAILLSDILRVNTEJTKAPLSASMIKJ(YDBHHQDL 

_______________ TLLKALVRQQLPEKYKEJFFDQSKNGYAGYJDGGASQEB 
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VLSAYNKHRDKPJRBQABNIJHLFTLTNLGAPAAFKYFDT
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FYKFJKPILEKMDGTEELLVKLNREDLLRKQRTFDNGSIP 
HQJHLGELHAJLRRQEDFYPFLKDNREKIEKILTFRJPYYV 
GPLARGNSRFAWMTRKSBETJTPWNFEBVVDKGASAQS 
FJBRMTNFDKNLPNEKVLPKHSLLYEYFTVYNBLTKVKY 
VTEGMRKPAFLSGEQKKAJVDLLFKTNRKVTVKQLKED 
YFKKJECFDSVEJSGVEDRFNASLGTYHDLLKJJKDKDFL 
DNBBNEDJLEDJVLTLTLFEDRBMJEBRLKTYAHLFDDKV 
MKQLKRRRYTGWGRLSRKLINGIRDKQSGKTJLDFLKSD 
GFANRNFMQLJHDDSLTFKEDJQKAQVSGQGDSLHEHJA 
NLAGSPAJKKGJLQTVKVVDBLVKVMGRHKPBNIVIBMA 
RBNQTTQKGQKNSRERMKRJBEGJKELGSQJLKEHPVBN 
TQLQNEKLYLYYLQNGRDMYVDQELDJNRLSDYDVDHI 
VPQSFLKDDSIDNKVLTRSDKNRGKSDNVPSEEVVKKM 
KNYWRQLLNAKLITQRKFDNLTKABRGGLSELDKAGFJ 
KRQLVBTRQITKHVAQJLDSRTh'ANTKYDBNDKLIREVKVJ 
TLKSKLVSDFRKDFQFYKVREJNNYHHAHDAYLNAVV0 
TALJKKYPKLESEFVYGDYKVYDVRKMJAKSEQEJOKAT 
AKYFFYSNJMNFFKTEITLANGEIRKRPLIBTNGBTGBJVW 
DKGRDFATVRKVLSMPQVNJVKKTEVQTGGFSKESILPK 
RNSDKLJARKI(DWDPKKYGGFDSPTVAYSVLVVAKVEK 
GKSKKLKSVKBLLGJTIMBRSSFBKNPIDFLBAKGYKBVK 
KDLJIKLPKYSLFBLENGRKRMLASAGELQKGNBLALPS 
KYVNFLYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDE 
JIEQISEFSKRVILADANLDKVLSAYNKHRDKPJREQAENJ 
JHLFTLTNLGAPAAFKYFDTTIDRKRYTSTKBVLDATLJH 

_______________QSJTGLYETRJDLSQLGGDGGGSPKJKXRK 
Aminoacid 812 MBASPASGPRHLMDPHIFTSNFNNGIGRHKTYLCYEVBR 
sequencefor LDNGTSVKMDQHRGFLHNQAKNLLCGFYGRHAELRFL 
BC22nwith DLVPSLQLDPAQJYRVTWFJSWSPCFSWGCAGEVRAFLQ 
Hibittag BNTHVRLRJFAARJYDYDPLYKBALQMLRDAGAQVSJMT 

YDBFKHCWDTFVDHQGCPFQPWDGLDEHSQALSGRLR 

WAVITDEYKVPSKKFKVLGNTDRHSJKKNLIGALLFDSO 
BTABATRLKRTARRRYTRRKNRJCYLQEIFSNEMAKVDD 
SFFHRLEESFLVEBDKLEQHERE-JPJFGNJVDBVAYHBKYPTI 
YHLRKKLVDSTDKADLRLJYLALAHMJKYRGHFLIEGDL 
NPDNSDVDKLFIQLVQTYNQLFEENPJNASGVDAKAILSA 
RLSKSRRLENLJAQLPGEKKNGLFGNLJALSLGLTPNFKS 
NFDLAEDAKLQLSKDTYDDDLDNLLAQJGDQYADLFLA 
AKNLSDAILLSDILRVNTEJTKAPLSASMIKRYDEHHQDL 
TLLKALVRQQLPEKYKEJFFDQSKNGYAGYJDGGASQEB 
FYKFJKPILBKMDGTEELLVKLNREDLLRKQRTFDNGSIP 
HQJHLGBLHAJLRRQEDFYPFLKDNREKIEKILTFRJPYYV 
GPLARGNSRJFAWMTRKSBBTJTPWNFEBVVDKGASAQS 
FJBRMTNFDKNLPNEKVLPKHSLLYEYFTVYNBLTKVKY 
VTEGMRKPAFLSGEQKKAJVDLLFKTNRKVTVKQLKBD 
YFKKJBCFDSVBJSGVBDRFNASLGTYHDLLKJJKDKDFL 
DNBBNEDJLEDJVLTLTLFEDRBMJEBRLKTYAHLFDDKV 

_______________ MKQLKRRRYTGWGRLSRKLINGIRDKQSGKTJLDFLKSD 
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AILQNQGNSGSETPGTSESATPESDKKYSIGLAJGTNSVG
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GFANRNFMQLJHDDSLTFKEDJQKAQVSGQGDSLHEHJA 
NLAGSPAJKKGJLQTVKVVDELVKVMGRHKPENIVIEMA 
RBNQTTQKGQKNSRERMKRJBEGJKELGSQJLKEHPVBN 
TQLQNEKLYLYYLQNGRDMYVDQELDJNRLSDYDVDHI 
VPQSFLKDDSIDNKVLTRSDKNRGKSDNVPSEEVVKKM 
KNYWRQLLNAKLITQRKFDNLTKAERGGLSELDKAGFJ 
KRQLVBTRQITKHVAQJLDSRNINTKYDBNDKLIREVKVJ 
TLKSKLVSDFRKDFQFYKVREJNNYHHAHDAYLNAVV0 
TALJKKYPKLESEFVYGDYKVYDVRKMJAKSEQEJOKAT 
AKYFFYSNJMNFFKTEITLANGEIRKRPLIBTNGBTGBJVW 
DKGRDFATVRKVLSMPQVNJVKKTEVQTGGFSKESILPK 
RNSDKLJARKI'QDWDPKKYGGFDSPTVAYSVLVVAKVEK 
GKSKKLKSVKELLGJTIMERSSFEKNPIDFLEAKGYKEVK 
KDLJIKLPKYSLFBLENGRKRMLASAGELQKGNBLALPS 
KYVNFLYLASHYEKLKGSPEDNBQKQLFVEQHKHYLDB 
JIEQISEFSKRVILADANLDKVLSAYNKHRDKPJREQAENJ 
JHLFTLTNLGAPAAFKYFDTTIDRKRYTSTKBVLDATLJH 
QSJTGLYETRJDLSQLGGDGGGSPKKKRKVSESATPESVS 

_____________________ GWRLFKKIS 
_____________813 Not used 
Aminoacid 814 MTNLSDJJEKETGKQLVJQESJLMLPEEVEEVJGNKPESDJ 
sequencefor LVHTAYDESTDENVMLLTSDAPEYKPWALVJQDSNOEN 

__________________ KIKMLS VE 
_______________ GGSKRTADGSEFESPKKKRK UGI ____________________________________________ 

_____________815 Not used 
0023519 816 n~A*mC*mU*CACGCUGGAUAGCCUCCGUUUUAGAmG 
GuideRNA mCmUmAmGmAmAmAmUmAmGmCAAGUUAAAAUAAG 
Targeting OCUAGUCCGUUAUCACGAAAGGGCACCOAGUCGGmU 
B2M _____ mGmC*mU 
Openreading S17 AUGGACAAGAAGUACAGCAUCGOACUGGACAUCOGA 
framefor ACAAACAGCGUCGGAUGGGCAGUCAUCACAGACGAA 
Cas9 UACAAGGUCCCGAGCAAGAAGUUCAAGGUCCUOGGA 

GGAGCACUGCUGUUCGACAGCGGAGAAACAGCAGAA 
GCAACAAGACUGAAGAGAACAGCAAGAAGAAGAUAC 
ACAAGAAGAAAGAACAGAAUCUGCUACCUOCAGGAA 
AUCUUCAGCAACGAAAUGGCAAAGGUCGACGACAGC 
UUCUUCCACAGACUGGAAGAAAGCUUCCUGGUCGAA 
GAAGACAAGAAGCACGAAAGACACCCGAUCUUCOGA 
AACAUCGUCGACGAAGUCGCAUACCACGAAAAGUAC 
CCGACAAUCUACCACCUGAGAAAGAAGCUGGUCGAC 
AGCACAGACAAGGCAGACCUGAGACUGAUCUACCUG 
OCACUGGCACACAUGAUCAAGUUCAGAGGACACUUC 
CUGAUCGAAGGAGACCUGAACCCGGACAACAGCGAC 
GUCOACAAGCUGUUCAUCCAGCUGGUCCAGACAUAC 
AACCAGCUGUUCGAAGAAAACCCGAUCAACGCAAGC 
GOAGUCOACGCAAAGGCAAUCCUGAGCGCAAGACUG 
AGCAAGAGCAGAAGACUGGAAAACCUGAUCGCACAG 

______________CUGCCGGGAGAAAAGAAGAACGGACUGUUCGGAAAC 
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AACACAGACAGACACAGCAUCAAGAAGAACCUGAUC
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CUGAUCGCACUGAGCCUOGGACUGACACCGAACUUC 
AAGAGCAACUUCGACCUGGCAGAAGACGCAAAGCUG 
CAGCUGAGCAAGGACACAUACGACGACOACCUGGAC 
AACCUGCUGGCACAGAUCGGAGACCAGUACOCAGAC 
CUGUUCCUGGCAGCAAAGAACCUGAGCGACGCAAUC 
CUGCUGAGCGACAUCCUGAGAGUCAACACAGAAAUC 
ACAAAGGCACCGCUGAGCGCAAGCAUGAUCAAGAGA 
UACGACGAACACCACCAGGACCUGACACUGCUGAAG 
GCACUGGUCAGACAGCAGCUGCCGGAAAAGUACAAG 
GAAAUCUUCUUCGACCAGAGCAAGAACGGAUACGCA 
GGAUACAUCGACGGAGGAGCAAGCCAGGAAGAAUUC 
UACAAGUUCAUCAAGCCGAUCCUGGAAAAGAUGGAC 
GGAACAGAAGAACUGCUGGUCAAGCUGAACAGAGAA 
GACCUGCUGAGAAAGCAGAGAACAUUCGACAACGGA 
AGCAUCCCGCACCAGAUCCACCUGGGAGAACUGCAC 
GCAAUCCUGAGAAGACAGGAAGACUUCUACCCGUUC 
CUGAAGGACAACAGAGAAAAGAUCGAAAAGAUCCUG 
ACAUUCAGAAUCCCGUACUACGUCGGACCGCUGGCA 
AGAGGAAACAGCAGAUUCCCAUGGAUGACAAGAAAG 
AGCGAAGAAACAAUCACACCGUGGAACUUCGAAGAA 
GUCGUCGACAAGGGAGCAAGCGCACAGAGCUUCAUC 
GAAAGAAUGACAAACUUCGACAAGAACCUGCCGAAC 
GAAAAGGUCCUGCCGAAGCACAGCCUGCUGUACGAA 
UACUUCACAGUCUACAACGAACUGACAAAGGUCAAG 
UACGUCACAGAAGGAAUGAGAAAGCCGGCAUUCCUG 
AGCGGAGAACAGAAGAAGGCAAUCGUCGACCUGCUG 
UUCAAGACAAACAGAAAGGUCACAGUCAAGCAGCUG 
AAGGAAGACUACUUCAAGAAGAUCGAAUGCUUCGAC 
AGCGUCGAAAUCAGCGGAGUCGAAGACAGAUUCAAC 
GCAAGCCUGGGAACAUACCACGACCUGCUGAAGAUC 
AUCAAGGACAAGGACUUCCUGGACAACGAAGAAAAC 

CUGUUCGAAGACAGAGAAAUGAUCGAAGAAAGACUG 
AAGACAUACGCACACCUGUUCGACGACAAGGUCAUG 
AAGCAGCUGAAGAGAAGAAGAUACACAGGAUGGGGA 
AGACUGAGCAGAAAGCUGAUCAACGGAAUCAGAGAC 
AAGCAGAGCGGAAAGACAAUCCUGGACUUCCUGAAG 
AGCGACGGAUUCGCAAACAGAAACUUCAUGCAGCUG 
AUCCACGACGACAGCCUGACAUUCAAGGAAGACAUC 
CAGAAGGCACAGGUCAGCGGACAGGGAGACAGCCUG 
CACGAACACAUCGCAAACCUGGCAGGAAGCCCGGCA 
AUCAAGAAGGGAAUCCUGCAGACAGUCAAGGUCGUC 
GACGAACUGGUCAAGGUCAUGGGAAGACACAAGCCG 
GAAAACAUCGUCAUCGAAAUGGCAAGAGAAAACCAG 
ACAACACAGAAGGGACAGAAGAACAGCAGAGAAAGA 
AUGAAGAGAAUCGAAGAAGGAAUCAAGGAACUGGG 
AAGCCAGAUCCUGAAGGAACACCCGGUCGAAAACAC 
ACAGCUGCAGAACGAAAAGCUGUACCUGUACUACCU 

______________ GCAGAACGGAAGAGACAUGUACGUCGACCAGGAACU 
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GAAGACAUCCUGGAAGACAUCGUCCUGACACUGACA
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GOACAUCAACAGACUGAGCGACUACGACGUCGACCA 
CAUCGUCCCGCAGAGCUUCCUGAAGGACGACAGCAU 
CGACAACAAGGUCCUGACAAGAAGCGACAAGAACAG 
AGGAAAGAGCGACAACGUCCCGAGCGAAGAAGUCGU 
CAAGAAGAUGAAGAACUACUGOAGACAGCUGCUGAA 
CGCAAAGCUGAUCACACAGAGAAAGUUCGACAACCU 
GACAAAGGCAGAGAGAGGAGGACUGAGCGAACUGGA 
CAAGGCAGGAUUCAUCAAGAGACAGCUGGUCGAAAC 
AAGACAGAUCACAAAGCACGUCOCACAGAUCCUGGA 
CAGCAGAAUGAACACAAAGUACGACGAAAACGACAA 
GCUGAUCAGAGAAGUCAAGGUCAUCACACUGAAGAG 
CAAGCUG 
GUCAGCGACUUCAGAAAGGACUUCCAGUUCUACAAG 
GUCAGAGAAAUCAACAACUACCACCACGCACACGAC 
GCAUACCUGAACGCAGUCGUCGGAACAGCACUGAUC 
AAGAAGUACCCGAAGCUGGAAAGCGAAUUCGUCUAC 
GGAGACUACAAGGUCUACGACGUCAGAAAGAUGAUC 
GCAAAGAGCGAACAGGAAAUCGGAAAGGCAACAGCA 
AAGUACUUCUUCUACAGCAACAUCAUGAACUUCUUC 
AAGACAGAAAUCACACUGGCAAACGGAGAAAUCAGA 
AAGAGACCCCUGAUCGAAACAAACGGAGAAACAGGA 
GAAAUCGUCUGGGACAAGGGAAGAGACUUCGCAACA 
GUCAGAAAGGUCCUGAGCAUGCCGCAGGUCAACAUC 
GUCAAGAAGACAGAAGUCCAGACAGGAGGAUUCAGC 
AAGGAAAGCAUCCUGCCGAAGAGAAACAGCGACAAG 
CUGAUCGCAAGAAAGAAGGACUGGGACCCGAAGAAG 
UACGGAGGAUUCGACAGCCCGACAGUCGCAUACAGC 
GUCCUGGUCGUCGCAAAGGUCGAAAAGGGAAAGAGC 
AAGAAGCUGAAGAGCGUCAAGGAACUGCUGGGAAUC 
ACAAUCAUGGAAAGAAGCAGCUUCGAAAAGAACCCG 
AUCGACUUCCUGGAAGCAAAGGGAUACAAGGAAGUC 

CUGUUCGAACUGGAAAACGGAAGAAAGAGAAUGCUG 
GCAAGCGCAGGAGAACUGCAGAAGGGAAACGAACUG 
GCACUGCCGAGCAAGUACGUCAACUUCCUGUACCUG 
GCAAGCCACUACGAAAAGCUGAAGGGAAGCCCGGAA 
GACAACGAACAGAAGCAGCUGUUCGUCGAACAGCAC 
AAGCACUACCUGGACGAAAUCAUCGAACAGAUCAGC 
GAAUUCAGCAAGAGAGUCAUCCUGGCAGACGCAAAC 
CUGGACAAGGUCCUGAGCGCAUACAACAAGCACAGA 
GACAAGCCGAUCAGAGAACAGGCAGAAAACAUCAUC 
CACCUGUUCACACUGACAAACCUGGGAGCACCCOCA 
GCAUUCAAGUACUUCGACACAACAAUCGACAGAAAG 
AGAUACACAAGCACAAAGGAAGUCCUGGACGCAACA 
CUGAUCCACCAGAGCAUCACAGGACUGUACGAAACA 
AGAAUCGACCUGAGCCAGCUGGGAGGAGACGGAGGA 

______________ GGAAGCCCGAAGAAGAAGAGAAAGGUCUAG 
Openreading S18 AUGGAAGCAAGCCCGGCAAGCGGACCGAGACACCUG 
frame for _________AUGGACCCGCACAUCUUCACAAGCAACUUCAACAAC 
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AAGAAGGACCUGAUCAUCAAGCUGCCGAAGUACAGC



WO20221140586 PCTfLTS2O21/064930 

BC22 GGAAUCGGAAGACACAAGACAUACCUGUOCUACGAA 
GUCGAAAGACUGGACAACGGAACAAGCGUCAAGAUG 
GACCAGCACAGAGGAUUCCUGCACAACCAGGCAAAG 
AACCUGCUGUGCGGAUUCUACGGAAGACACGCAGAA 
CUGAGAUUCCUGGACCUGGUCCCGAGCCUGCAGCUG 
GACCCGGCACAGAUCUACAGAGUCACAUGGUUCAUC 
AGCUGGAGCCCGUGCUUCAGCUGGGGAUGCGCAGGA 
GAAGUCAGAGCAUUUCUGCAGGAAAACACACACGUC 
AGACUGAGAAUCUUCGCAGCAAGAAUCUAC 
GACUACGACCCCCUGUACAAGGAAGCACUGCAGAUG 
CUGAGAGACGCAGGAGCACAGGUCAGCAUCAUGACA 
UACGACGAAUUCAAGCACUGCUGGGACACAUUCGUC 
GACCACCAGGGAUGCCCGUUCCAGCCGUGOGACGGA 
CUGGACGAACACAGCCAGGCACUGAGCGGAAGACUG 
AGAGCAAUCCUGCAGAACCAGGGAAACAGCGGAAGC 
GAAACACCGGGAACAAGCGAAAGCOCAACACCGGAA 
AGCGACAAGAAGUACAGCAUCGGACUGGCCAUCOGA 
ACAAACAGCGUCGGAUGGGCAGUCAUCACAGACGAA 
UACAAGGUCCCGAGCAAGAAGUUCAAGGUCCUGGGA 
AACACAGACAGACACAGCAUCAAGAAGAACCUGAUC 
GGAGCACUGCUGUUCGACAGCGGAGAAACAGCAGAA 
GCAACAAGACUGAAGAGAACAGCAAGAAGAAGAUAC 
ACAAGAAGAAAGAACAGAAUCUGCUACCUGCAGGAA 
AUCUUCAGCAACGAAAUGGCAAAGGUCGACGACAGC 
UUCUUCCACAGACUGGAAGAAAGCUUCCUGGUCGAA 
GAAGACAAGAAGCACGAAAGACACCCGAUCUUCGGA 
AACAUCGUCGACGAAGUCGCAUACCACGAAAAGUAC 
CCGACAAUCUACCACCUGAGAAAGAAGCUGGUCGAC 
AGCACAGACAAGGCAGACCUGAGACUGAUCUACCUG 
GCACUGGCACACAUGAUCAAGUUCAGAGGACACUUC 
CUGAUCGAAGGAGACCUGAACCCGGACAACAGCGAC 

AACCAGCUGUUCGAAGAAAACCCGAUCAACGCAAGC 
GGAGUCGACGCAAAGGCAAUCCUGAGCGCAAGACUG 
AGCAAGAGCAGAAGACUGGAAAACCUGAUCGCACAG 
CUGCCGGGAGAAAAGAAGAACGGACUGUUCGGAAAC 
CUGAUCGCACUGAGCCUGGGACUGACACCGAACUUC 
AAGAGCAACUUCGACCUGGCAGAAGACGCAAAGCUG 
CAGCUGAGCAAGGACACAUACGACGACGACCUGGAC 
AACCUGCUGGCACAGAUCGGAGACCAGUACGCAGAC 
CUGUUCCUGGCAGCAAAGAACCUGAGCGACGCAAUC 
CUGCUGAGCGACAUCCUGAGAGUCAACACAGAAAUC 
ACAAAGGCACCGCUGAGCGCAAGCAUGAUCAAGAGA 
UACGACGAACACCACCAGGACCUGACACUGCUGAAG 
GCACUGGUCAGACAGCAGCUGCCGGAAAAGUACAAG 
GAAAUCUUCUUCGACCAGAGCAAGAACGGAUACGCA 
GGAUACAUCGACGGAGGAGCAAGCCAGGAAGAAUUC 
UACAAGUUCAUCAAGCCGAUCCUGGAAAAGAUGGAC 

______________GGAACAGAAGAACUGCUGGUCAAGCUGAACAGAGAA 
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GUCGACAAGCUGUUCAUCCAGCUGGUCCAGACAUAC
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GACCUGCUGAGAAAGCAGAGAACAUUCGACAACOGA 
AGCAUCCCGCACCAGAUCCACCUGGGAGAACUGCAC 
GCAAUCCUGAGAAGACAGGAAGACUUCUACCCGUUC 
CUGAAGGACAACAGAGAAAAGAUCGAAAAGAUCCUG 
ACAUUCAGAAUCCCGUACUACGUCGUACCOCUGOCA 
AGAGGAAACAGCAGAUUCCCAUGGAUGACAAGAAAG 
AGCGAAGAAACAAUCACACCGUGGAACUUCGAAGAA 
GUCOUCGACAAGGGAGCAAGCGCACAGAGCUUCAUC 
GAAAGAAUGACAAACUUCGACAAGAACCUGCCGAAC 
GAAAAGGUCCUGCCGAAGCACAGCCUOCUGUACGAA 
UACUUCACAGUCUACAACGAACUGACAAAGGUCAAG 
UACGUCACAGAAGGAAUGAGAAAGCCGGCAUUCCUG 
AGCGGAGAACAGAAGAAGGCAAUCGUCGACCUGCUG 
UUCAAGACAAACAGAAAGGUCACAGUCAAGCAGCUG 
AAGGAAGACUACUUCAAGAAGAUCGAAUGCUUCGAC 
AGCGUCGAAAUCAGCGOAGUCGAAGACAGAUUCAAC 
GCAAGCCUGGGAACAUACCACGACCUGCUGAAGAUC 
AUCAAGGACAAGGACUUCCUGGACAACGAAGAAAAC 
GAAGACAUCCUGGAAGACAUCGUCCUGACACUGACA 
CUGUUCGAAGACAGAGAAAUGAUCGAAGAAAGACUG 
AAGACAUACGCACACCUGUUCGACGACAAGGUCAUG 
AAGCAGCUGAAGAGAAGAAGAUACACAGGAUGGGGA 
AGACUGAGCAGAAAGCUGAUCAACGGAAUCAGAGAC 
AAGCAGAGCGGAAAGACAAUCCUGGACUUCCUGAAG 
AGCGACGGAUUCGCAAACAGAAACUUCAUGCAGCUG 
AUCCACGACGACAGCCUGACAUUCAAGGAAGACAUC 
CAGAAGGCACAGGUCAGCGGACAGGGAGACAGCCUG 
CACGAACACAUCGCAAACCUGGCAGGAAGCCCGGCA 
AUCAAGAAGGGAAUCCUGCAGACAGUCAAGGUCGUC 
GACGAACUGGUCAAGGUCAUGGGAAGACACAAGCCG 
GAAAACAUCGUCAUCGAAAUGGCAAGAGAAAACCAG 

AUGAAGAGAAUCGAAGAAGGAAUCAAGGAACUGGG 
AAGCCAGAUCCUGAAGGAACACCCGGUCGAAAACAC 
ACAGCUGCAGAACGAAAAGCUGUACCUGUACUACCU 
GCAGAACGGAAGAGACAUGUACGUCGACCAGGAACU 
GGACAUCAACAGACUGAGCGACUACGACGUCGACCA 
CAUCGUCCCGCAGAGCUUCCUGAAGGACGACAGCAU 
C 
GACAACAAGGUCCUGACAAGAAGCGACAAGAACAGA 
GGAAAGAGCGACAACGUCCCGAGCGAAGAAGUCGUC 
AAGAAGAUGAAGAACUACUGGAGACAGCUGCUGAAC 
GCAAAGCUGAUCACACAGAGAAAGUUCGACAACCUG 
ACAAAGGCAGAGAGAGGAGGACUGAGCGAACUGGAC 
AAGGCAGGAUUCAUCAAGAGACAGCUGGUCGAAACA 
AGACAGAUCACAAAGCACGUCGCACAGAUCCUGGAC 
AGCAGAAUGAACACAAAGUACGACGAAAACGACAAG 
CUGAUCAGAGAAGUCAAGGUCAUCACACUGAAGAGC 

______________ AAGCUGGUCAGCGACUUCAGAAAGGACUUCCAGUUC 
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ACAACACAGAAGGGACAGAAGAACAGCAGAGAAAGA
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UACAAGGUCAGAGAAAUCAACAACUACCACCACOCA 
CACGACGCAUACCUGAACGCAGUCGUCGGAACAGCA 
CUGAUCAAGAAGUACCCGAAGCUGGAAAGCGAAUUC 
GUCUACGGAGACUACAAGGUCUACGACGUCAGAAAG 
AUGAUCOCAAAGAGCGAACAGGAAAUCGGAAAGGCA 
ACAGCAAAGUACUUCUUCUACAUCAACAUCAUGAAC 
UUCUUCAAGACAGAAAUCACACUGGCAAACGGAGAA 
AUCAGAAAGAGACCGCUGAUCGAAACAAACGGAGAA 
ACAGGAGAAAUCGUCUGGGACAAGGGAAGAGACUUC 
GCAACAGUCAGAAAGGUCCUGAGCAUGCCOCAGGUC 
AACAUCGUCAAGAAGACAGAAGUCCAGACAGGAGGA 
UUCAGCAAGGAAAGCAUCCUOCCGAAGAGAAACAGC 
GACAAGCUGAUCGCAAGAAAGAAGGACUGGGACCCG 
AAGAAGUACGGAGGAUUCGACAGCCCGACAGUCGCA 
UACAGCGUCCUGGUCGUCCCAAAGGUCGAAAAGGGA 
AAGAGCAAGAAGCUGAAGAGCGUCAAGGAACUGCUG 
GGAAUCACAAUCAUGGAAAGAAGCAGCUUCGAAAAG 
AACCCGAUCGACUUCCUGGAAGCAAAGGGAUACAAG 
GAAGUCAAGAAGGACCUGAUCAUCAAGCUGCCGAAG 
UACAGCCUGUUCGAACUGGAAAACGGAAGAAAGAGA 
AUGCUGOCAAGCGCAGGAGAACUGCAGAAGGGAAAC 
GAACUGGCACUGCCGAGCAAGUACGUCAACUUCCUG 
UACCUGOCAAGCCACUACGAAAAGCUGAAGGGAAGC 
CCGGAAGACAACGAACAGAAGCAGCUGUUCGUCGAA 
CAGCACAAGCACUACCUGGACGAAAUCAUCGAACAG 
AUCAGCGAAUUCAGCAAGAGAGUCAUCCUGGCAGAC 
GCAAACCUGGACAAGGUCCUGAGCGCAUACAACAAG 
CACAGAGACAAGCCGAUCAGAGAACAGGCAGAAAAC 
AUCAUCCACCUGUUCACACUGACAAACCUGGGAGCA 
CCGGCAGCAUUCAAGUACUUCGACACAACAAUCGAC 
AGAAAGAGAUACACAAGCACAAAGGAAGUCCUGGAC 

GAAACAAGAAUCGAUCUGAGCCAGCUGGGAGGAGAC 
AGCGGAGGAAGCACAAACCUGAGCGACAUCAUCGAA 
AAGGAAACAGGAAAGCAGCUGGUCAUCCAGGAAAGC 
AUCCUGAUGCUGCCGGAAGAAGUCGAAGAAGUCAUC 
GGAAACAAGCCGGAAAGCGACAUCCUGGUCCACACA 
GCAUACGACGAAAGCACAGACGAAAACGUCAUGCUG 
CUGACAAGCGACGCACCGGAAUACAAGCCGUGGGCA 
CUGGUCAUCCAGGACAGCAACGGAGAAAACAAGAUC 
AAGAUGCUGAGCGGAGGAAGCCCGAAGAAGAAGAGA 

_______________ AAGGUCUAA 
Openreading 819 AUGGGACCGAAGAAGAAGAGAAAGGUCGGAGGAGG 
frameforUGI AAGCACAAACCUGUCGGACAUCAUCGAAAAGGAAAC 

AGGAAAGCAGCUGGUCAUCCAGGAAUCGAUCCUGAU 
GCUGCCGGAAGAAGUCGAAGAAGUCAUCGGAAACAA 
GCCGGAAUCGGACAUCCUGGUCCACACAGCAUACGA 
CGAAUCGACAGACGAAAACGUCAUGCUGCUGACAUC 

______________GGACGCACCGGAAUACAAGCCGUGGGCACUGGUCAU 
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CCAGGACUCGAACGGAGAAAACAAGAUCAAGAUGCU 
______________GUGA 

820- Notused 
899, 
903

_____________971 _____________________________________________________ 

mRNA 972 GGGAAGCUCAGAAUAAACGCUCAACUUUGGCCGGAU 
encoding CUGCCACCAUGGAGGCCUCCCCCGCCUCCGGCCCCCG 
BC22n OCACCUGAUGGACCCCCACAUCUUCACCUCCAACUUC 

AACAACGGCAUCGGCCGGCACAAGACCUACCUGUOC 
UACGAGGUGGAGCGGCUGGACAACGGCACCUCCGUG 
AAGAUGGACCAGCACCGGGGCUUCCUGCACAACCAG 
GCCAAGAACCUGCUGUGCGGCUUCUACGGCCGGCAC 
GCCGAGCUGCGGUUCCUGGACCUGGUGCCCUCCCUG 
CAGCUGGACCCCGCCCAGAUCUACCGGGUGACCUGG 
UUCAUCUCCUGGUCCCCCUGCUUCUCCUGGGGCUGC 
GCCGGCGAGGUGCGGGCCUUCCUGCAGGAGAACACC 
CACGUGCGGCUGCGGAUCUUCGCCGCCCGGAUCUAC 
GACUACGACCCCCUGUACAAGGAGGCCCUGCAGAUG 
CUGCGGGACGCCGGCGCCCAGGUGUCCAUCAUGACC 
UACGACGAGUUCAAGCACUGCUGGGACACCUUCGUG 
GACCACCAGGGCUGCCCCUUCCAGCCCUGGGACGGCC 
UGGACGAGCACUCCCAGGCCCUGUCCGGCCGGCUGC 
GGGCCAUCCUGCAGAACCAGGGCAACUCCGGCUCCG 
AGACCCCCGGCACCUCCGAGUCCGCCACCCCCGAGUC 
CGACAAGAAGUACUCCAUCGGCCUGGCCAUCGGCAC 
CAACUCCGUGGGCUGGGCCGUGAUCACCGACGAGUA 
CAAGGUGCCCUCCAAGAAGUUCAAGGUGCUGGGCAA 
CACCGACCGGCACUCCAUCAAGAAGAACCUGAUCGG 
CCCCCUGCUGUUCGACUCCGGCGAGACCGCCGAGGC 
CACCCGGCUGAAGCGGACCGCCCGGCGGCGGUACAC 

CUUCUCCAACGAGAUGGCCAAGGUGGACGACUCCUU 
CUUCCACCGGCUGGAGGAGUCCUUCCUGGUGGAGGA 
GGACAAGAAGCACGAGCGGCACCCCAUCUUCGGCAA 
CAUCGUGGACGAGGUGGCCUACCACGAGAAGUACCC 
CACCAUCUACCACCUGCGGAAGAAGCUGGUGGACUC 
CACCGACAAGGCCGACCUGCGGCUGAUCUACCUGGC 
CCUGGCCCACAUGAUCAAGUUCCGGGGCCACUUCCU 
GAUCGAGGGCGACCUGAACCCCGACAACUCCGACGU 
GGACAAGCUGUUCAUCCAGCUGGUGCAGACCUACAA 
CCAGCUGUUCGAGGAGAACCCCAUCAACGCCUCCGG 
CGUGGACGCCAAGGCCAUCCUGUCCGCCCGGCUGUC 
CAAGUCCCGGCGGCUGGAGAACCUGAUCGCCCAGCU 
GCCCGGCGAGAAGAAGAACGGCCUGUUCGGCAACCU 
GAUCGCCCUGUCCCUGGGCCUGACCCCCAACUUCAA 
GUCCAACUUCGACCUGGCCGAGGACGCCAAGCUGCA 
GCUGUCCAAGGACACCUACGACGACGACCUGGACAA 
CCUGCUGGCCCAGAUCGGCGACCAGUACGCCGACCU 

______________GUUCCUGGCCGCCAAGAACCUGUCCGACGCCAUCCU 

194 

CCGGCGGAAGAACCGGAUCUGCUACCUGCAGGAGAU
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OCUGUCCGACAUCCUGCGGGUGAACACCOAGAUCAC 
CAAGGCCCCCCUGUCCGCCUCCAUGAUCAAGCGGUA 
CGACGAGCACCACCAGGACCUGACCCUGCUGAAGGC 
CCUGGUGCGGCAGCAGCUGCCCGAGAAGUACAAGGA 
GAUCUUCUUCGACCAGUCCAAGAACGGCUACGCCGO 
CUACAUCOACOOCOOCOCCUCCCAGGAGGAGUUCUA 
CAAGUUCAUCAAGCCCAUCCUGGAGAAGAUGGACGO 
CACCGAGGAGCUCCUGGUGAAGCUGAACCGOGAGGA 
CCUGCUGCGGAAGCAGCGGACCUUCGACAACGGCUC 
CAUCCCCCACCAGAUCCACCUGGGCGAGCUGCACGCC 
AUCCUGCGGCGGCAGGAGGACUUCUACCCCUUCCUG 
AAGGACAACCGGGAGAAGAUCGAGAAGAUCCUGACC 
UUCCGGAUCCCCUACUACGUGGGCCCCCUGGCCCOG 
GGCAACUCCCGOUUCGCCUOGAUGACCCGGAAGUCC 
GAGGAGACCAUCACCCCCUOGAACUUCGAGGAGGUG 
GUGGACAAGGOCGCCUCCCCCCAOUCCUUCAUCGAG 
COGAUGACCAACUUCGACAAGAACCUGCCCAACGAG 
AAGGUGCUGCCCAAGCACUCCCUOCUGUACOAGUAC 
UUCACCGUGUACAACGAGCUGACCAAGGUGAAGUAC 
GUGACCOAOOGCAUOCGGAAGCCCGCCUUCCUGUCC 
GGCGAGCAGAAGAAGGCCAUCOUGGACCUOCUGUUC 
AAGACCAACCGGAAGOUGACCGUGAAGCAOCUGAAG 
GAGGACUACUUCAAGAAGAUCOAGUGCUUCOACUCC 
GUGGAGAUCUCCGGCOUGOAGOACCOOUUCAACGCC 
UCCCUGGOCACCUACCACOACCUGCUGAAGAUCAUC 
AAGGACAAGGACUUCCUGOACAACOAGOAGAACGAG 
GACAUCCUGGAGGACAUCGUGCUGACCCUGACCCUG 
UUCGAGGACCGOGAGAUGAUCOAGOAGCGOCUGAAG 
ACCUACOCCCACCUGUUCGACGACAAGOUGAUGAAG 
CAGCUGAAGCGGCGGCGOUACACCGOCUGGOOCCOG 
CUGUCCCGGAAGCUOAUCAACGOCAUCCOGGACAAG 
CAGUCCGGCAAGACCAUCCUGGACUUCCUGAAGUCC 

CACGACGACUCCCUGACCUUCAAGGAGGACAUCCAG 
AAGGCCCAGGUGUCCOOCCAGGOCOACUCCCUGCAC 
GAGCACAUCGCCAACCUOOCCGGCUCCCCCGCCAUCA 
AGAAGGGCAUCCUOCAGACCGUGAAGGUGGUOGACO 
AGCUOGUOAAOGUOAUOOOCCGOCACAAGCCCOAGA 
ACAUCGUGAUCGAGAUGOCCCGOOAGAACCAGACCA 
CCCAGAAGGGCCAGAAGAACUCCCGGGAGCOGAUGA 
AGCGOAUCGAGGAGGGCAUCAAGGAGCUGGGCUCCC 
AGAUCCUGAAGGAGCACCCCOUGOAGAACACCCAGC 
UGCAOAACGAGAAGCUGUACCUGUACUACCUOCAGA 
ACOOCCOGGACAUGUACOUGGACCAGOAOCUGGACA 
UCAACCOOCUGUCCOACUACOACOUGOACCACAUCO 
UGCCCCAGUCCUUCCUOAAOGACGACUCCAUCOACA 
ACAAOGUOCUGACCCOGUCCOACAAGAACCOOGOCA 
AGUCCGACAACGUGCCCUCCGAGGAGGUGGUGAAGA 
AGAUGAAGAACUACUGOCGGCAGCUGCUGAACOCCA 

______________ AGCUGAUCACCCAGCGGAAGUUCGACAACCUGACCA 
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GACGOCUUCGCCAACCGGAACUUCAUGCAGCUGAUC
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AGOCCGAGCOGGOCERiCCUGUCCGAGCUGGACAAGG 
CCGGCUUCAUCAAGCGGCAGCUGGUGGAGACCCGGC 
AGAUCACCAAGCACGUGGCCCAGAUCCUGGACUCCC 
GGAUGAACACCAAGUACGACGAGAACGACAAGCUGA 
UceGGGAGGUGAAGGUGAUCACCCUGAAGUCCAAGC 
UGGUGUCCGACUUCCGGAAGGACUUCCAGUUCUACA 
AGGUGCGGGAGAUCAACAACUACCACCACCCCCACG 
ACOCCUACCUGAACGCCGUGGUGGGCACCCCCCUGA 
UCAAGAAGUACCCCAAGCUGGAGUCCGAGUUCGUGU 
ACGOCGACUACAAGGUGUACGACGUOCGGAAGAUGA 
UCOCCAAGUCCGAGCAGGAGAUCGGCAAGGCCACCG 
CCAAGUACUUCUUCUACUCCAACAUCAUGAACUUCU 
UCAAGACCGAGAUCACCCUGOCCAACGOCGAGAUCC 
GGAAGCERiCCCCUGAUCGAGACCAACERiCGAGACCO 
OCGAGAUCGUGUGGGACAAGGGCCOGGACUUCOCCA 
CCGUGCGGAAGGUGCUGUCCAUGCCCCAGGUGAACA 
UCGUGAAGAAGACCGAGGUOCAGACCOOCGGCUUCU 
CCAAGGAGUCCAUCCUGCCCAAGCGGAACUCCOACA 
AGCUGAUCGCCCGGAAGAAGGACUGGGACCCCAAGA 
AGUACOOCGGCUUCGACUCCCCCACCGUGGCCUACU 
CCGUOCUGGUGGUGOCCAAGGUGGAGAAGGGCAAGU 
CCAAGAAGCUGAAGUCCGUGAAGGAGCUGCUGGGCA 
UCACCAUCAUGGAGCGGUCCUCCUUCGAGAAGAACC 
CCAUCGACUUCCUGGAGGCCAAGGGCUACAAGGAGG 
UGAAGAAGGACCUGAUCAUCAAGCUGCCCAAGUACU 
CCCUGUUCGAGCUGGAGAACGGCCGGAAGCGGAUGC 
UGOCCUCCCCCERiCGAGCUOCAGAAGGGCAACGAGC 
UGGCCCUOCCCUCCAAGUACGUGAACUUCCUGUACC 
UGGCCUCCCACUACGAGAAGCUGAAGGGCUCCCCCG 
AGGACAACGAGCAGAAGCAGCUGUUCGUGGAGCAGC 
ACAAGCACUACCUGGACGAGAUCAUCGAGCAGAUCU 
CCGAGUUCUCCAAGCGGGUGAUCCUGOCCOACOCCA 

GGGACAAGCCCAUCCGGGAGCAGGCCGAGAACAUCA 
UCCACCUGUUCACCCUGACCAACCUGGOCOCCCCCOC 
CCCCUUCAAGUACUUCGACACCACCAUCGACCGGAA 
GCGGUACACCUCCACCAAGGAGGUGCUGGACGCCAC 
CCUGAUCCACCAGUCCAUCACCGGCCUGUACGAGAC 
CCGGAUCGACCUGUCCCAGCUGGGCGGCGACGGCGG 
CGGCUCCCCCAAGAAGAAGCGGAAGGUGUGACUAGC 
ACCAGCCUCAAGAACACCCGAAUGGAGUCUCUAAGC 
UACAUAAUACCAACUUACACUUUACAAAAUGUUGUC 
CCCCAAAAUGUAGCCAUUCGUAUCUGCUCCUAAUAA 
AAAGAAAGUUUCUUCACAUUCUCUCGAGAAAAAAAA 
AAAAUGGAAAAAAAAAAAACGGAAAAAAAAAAAAG 
GUAAAAAAAAAAAAUAUAAAAAAAAAAAACAUAAA 
AAAAAAAAACGAAAAAAAAAAAACGUAAAAAAAAA 
AAACUCAAAAAAAAAAAAGAUAAAAAAAAAAAACCU 
AAAAAAAAAAAAUGUAAAAAAAAAAAAGGGAAAAA 

__________________ AAAAAAACOCAAAAAAAAAAAACACAAAAAAAAAAA 
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ACCUGGACAAGGUGCUGUCCGCCUACAACAAGCACC
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AUOCAAAAAAAAAAAAUCGAAAAAAAAAAAAUCUA 
AAAAAAAAAAACGAAAAAAAAAAAACCCAAAAAAAA 
AAAAGACAAAAAAAAAAAAUAGAAAAAAAAAAAAG 
UUAAAAAAAAAAAACUGAAAAAAAAAAAAUUUAAA 

_______________ AAAAAAAAAUCUAG 
mRNA 973 GGGAAGCUCAGAAUAAACGCUCAACUUUGGCCGGAU 
encoding CUGCCACCAUGGAGGCCUCCCCCGCCUCCGGCCCCCG 
BC22nwith OCACCUGAUGGACCCCCACAUCUUCACCUCCAACUUC 
HiBittag AACAACGGCAUCGGCCGGCACAAGACCUACCUGUOC 

UACGAGGUGGAGCGGCUGGACAACGGCACCUCCGUG 
AAGAUGGACCAGCACCGGGGCUUCCUGCACAACCAG 
GCCAAGAACCUGCUGUGCGGCUUCUACGGCCGGCAC 
GCCGAGCUGCGGUUCCUGGACCUGGUGCCCUCCCUG 
CAGCUGGACCCCGCCCAGAUCUACCGGGUGACCUGG 
UUCAUCUCCUGGUCCCCCUGCUUCUCCUGGGGCUGC 
GCCGGCGAGGUGCGGGCCUUCCUGCAGGAGAACACC 
CACGUGCGGCUGCGGAUCUUCGCCGCCCGGAUCUAC 
GACUACGACCCCCUGUACAAGGAGGCCCUGCAGAUG 
CUGCGGGACGCCGGCGCCCAGGUGUCCAUCAUGACC 
UACGACGAGUUCAAGCACUGCUGGGACACCUUCGUG 
GACCACCAGGGCUGCCCCUUCCAGCCCUGGGACGGCC 
UGGACGAGCACUCCCAGGCCCUGUCCGGCCGGCUGC 
GGGCCAUCCUGCAGAACCAGGGCAACUCCGGCUCCG 
AGACCCCCGGCACCUCCGAGUCCGCCACCCCCGAGUC 
CGACAAGAAGUACUCCAUCGGCCUGGCCAUCGGCAC 
CAACUCCGUGGGCUGGGCCGUGAUCACCGACGAGUA 
CAAGGUGCCCUCCAAGAAGUUCAAGGUGCUGGGCAA 
CACCGACCGGCACUCCAUCAAGAAGAACCUGAUCGG 
CCCCCUGCUGUUCGACUCCGGCGAGACCGCCGAGGC 
CACCCGGCUGAAGCGGACCGCCCGGCGGCGGUACAC 
CCGGCGGAAGAACCGGAUCUGCUACCUGCAGGAGAU 
CUUCUCCAACGAGAUGGCCAAGGUGGACGACUCCUU 

GGACAAGAAGCACGAGCGGCACCCCAUCUUCGGCAA 
CAUCGUGGACGAGGUGGCCUACCACGAGAAGUACCC 
CACCAUCUACCACCUGCGGAAGAAGCUGGUGGACUC 
CACCGACAAGGCCGACCUGCGGCUGAUCUACCUGGC 
CCUGGCCCACAUGAUCAAGUUCCGGGGCCACUUCCU 
GAUCGAGGGCGACCUGAACCCCGACAACUCCGACGU 
GGACAAGCUGUUCAUCCAGCUGGUGCAGACCUACAA 
CCAGCUGUUCGAGGAGAACCCCAUCAACGCCUCCGG 
CGUGGACGCCAAGGCCAUCCUGUCCGCCCGGCUGUC 
CAAGUCCCGGCGGCUGGAGAACCUGAUCGCCCAGCU 
GCCCGGCGAGAAGAAGAACGGCCUGUUCGGCAACCU 
GAUCGCCCUGUCCCUGGGCCUGACCCCCAACUUCAA 
GUCCAACUUCGACCUGGCCGAGGACGCCAAGCUGCA 
GCUGUCCAAGGACACCUACGACGACGACCUGGACAA 
CCUGCUGGCCCAGAUCGGCGACCAGUACGCCGACCU 
GUUCCUGGCCGCCAAGAACCUGUCCGACGCCAUCCU 

______________ GCUGUCCGACAUCCUGCGGGUGAACACCGAGAUCAC 
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CUUCCACCGGCUGGAGGAGUCCUUCCUGGUGGAGGA
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CAAGGCCCCCCUGUCCGCCUCCAUGAUCAAGCGGUA 
CGACGAGCACCACCAGGACCUGACCCUGCUGAAGGC 
CCUGGUGCGGCAGCAGCUGCCCGAGAAGUACAAGGA 
GAUCUUCUUCGACCAGUCCAAGAACGGCUACGCCGO 
CUACAUCOACOOCOOCOCCUCCCAGGAGGAGUUCUA 
CAAGUUCAUCAAGCCCAUCCUGGAGAAGAUGGACGO 
CACCGAGGAGCUCCUGGUGAAGCUGAACCOGGAGGA 
CCUGCUGCGGAAGCAGCGGACCUUCGACAACGGCUC 
CAUCCCCCACCAGAUCCACCUGGGCGAGCUGCACGCC 
AUCCUGCGGCGGCAGGAGGACUUCUACCCCUUCCUG 
AAGGACAACCGGGAGAAGAUCGAGAAGAUCCUGACC 
UUCCGGAUCCCCUACUACGUGGGCCCCCUGGCCCGG 
GGCAACUCCCGGUUCGCCUGGAUGACCCGGAAGUCC 
GAGGAGACCAUCACCCCCUGGAACUUCGAGGAGGUG 
GUGGACAAGGGCGCCUCCCCCCAGUCCUUCAUCGAG 
COGAUGACCAACUUCGACAAGAACCUGCCCAACGAG 
AAGGUGCUGCCCAAGCACUCCCUOCUGUACOAGUAC 
UUCACCGUGUACAACGAGCUGACCAAGGUGAAGUAC 
GUGACCGAGGGCAUGCGGAAGCCCGCCUUCCUGUCC 
GGCGAGCAGAAGAAGGCCAUCGUGGACCUGCUGUUC 
AAGACCAACCGGAAGGUGACCGUGAAGCAGCUGAAG 
GAGGACUACUUCAAGAAGAUCGAGUGCUUCGACUCC 
GUGGAGAUCUCCGGCGUGGAGGACCGGUUCAACGCC 
UCCCUGGOCACCUACCACOACCUGCUGAAGAUCAUC 
AAGGACAAGGACUUCCUGGACAACGAGGAGAACGAG 
GACAUCCUGGAGGACAUCGUGCUGACCCUGACCCUG 
UUcGAGGACCGOGAGAUGAUCGAGGAGCGOCUGAAG 
ACCUACGeCCACCUGUUCGACGACAAGGUGAUGAAG 
CAGCUGAAGCGGCGGCGGUACACCGOCUGGOOCCOG 
CUGUCCCGGAAGCUGAUCAACGOCAUCCGGGACAAG 
CAGUCCGGCAAGACCAUCCUGGACUUCCUGAAGUCC 
GACGGCUUCGCCAACCGGAACUUCAUGCAGCUGAUC 

AAGGCCCAGGUGUCCOOCCAGGOCOACUCCCUGCAC 
GAGCACAUCGCCAACCUGGCCGGCUCCCCCGCCAUCA 
AGAAGGGCAUCCUOCAGACCGUGAAGGUGGUOGACG 
AGCUGGUGAAGGUGAUGGGCCGGCACAAGCCCOAGA 
ACAUCGUGAUCGAGAUGGCCCGGGAGAACCAGACCA 
CCCAGAAGGGCCAGAAGAACUCCCGGGAGCOGAUGA 
AGCGGAUCGAGGAGGGCAUCAAGGAGCUGGGCUCCC 
AGAUCCUGAAGGAGCACCCCGUGGAGAACACCCAGC 
UGCAGAACGAGAAGCUGUACCUGUACUACCUGCAGA 
ACGGCCOGGACAUGUACGUGGACCAGGAGCUGGACA 
UCAACCGGCUGUCCGACUACGACGUGGACCACAUCO 
UGCCCCAGUCCUUCCUGAAGGACGACUCCAUCOACA 
ACAAGGUGCUGACCCOGUCCGACAAGAACCOGGOCA 
AGUCCGACAACGUGCCCUCCGAGGAGGUGGUGAAGA 
AGAUGAAGAACUACUGOCGGCAGCUGCUGAACGCCA 
AGCUGAUCACCCAGCGGAAGUUCGAACAACCUGAACCA 

______________AGOCCGAGCOGGOCGOCCUGUCCGAGCUGGACAAGG 
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CACGACGACUCCCUGACCUUCAAGGAGGACAUCCAG
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CCGGCUUCAUCAAGCGGCAGCUGGUGGAGACCCGGC 
AGAUCACCAAGCACGUGGCCCAGAUCCUGGACUCCC 
GGAUGAACACCAAGUACGACGAGAACGACAAGCUGA 
UceGGGAGGUGAAGGUGAUCACCCUGAAGUCCAAGC 
UGGUGUccGACUUCCGGAAGGACUUCCAGUUCUACA 
AGGUGCGGGAGAUCAACAACUACCACCACtiCCCACG 
ACOCCUACCUGAACGCCGUGGUGGGCACCCCCCUGA 
UCAAGAAGUACCCCAAGCUGGAGUCCGAGUUCGUGU 
ACGOCGACUACAAGGUGUACGACGUOCGGAAGAUGA 
UCOCCAAGUCCGAGCAGGAGAUCGGCAAGGCCACCG 
CCAAGUACUUCUUCUACUCCAACAUCAUGAACUUCU 
UCAAGACCGAGAUCACCCUGOCCAACGOCGAGAUCC 
GGAAGCERiCCCCUGAUCGAGACCAACERiCGAGACCO 
OCGAGAUCGUGUGGGACAAGGGCCOGGACUUCOCCA 
CCGUGCGGAAGGUGCUGUCCAUGCCCCAGGUGAACA 
UCGUGAAGAAGACCGAGGUOCAGACCOOCGGCUUCU 
CCAAGGAGUCCAUCCUGCCCAAGCGGAACUCCOACA 
AGCUGAUCGCCCGGAAGAAGGACUGGGACCCCAAGA 
AGUACOOCGGCUUCGACUCCCCCACCGUGGCCUACU 
CCGUOCUGGUGGUGOCCAAGGUGGAGAAGGGCAAGU 
CCAAGAAGCUGAAGUCCGUGAAGGAGCUGCUGGGCA 
UCACCAUCAUGGAGCGGUCCUCCUUCGAGAAGAACC 
CCAUCGACUUCCUGGAGGCCAAGGGCUACAAGGAGG 
UGAAGAAGGACCUGAUCAUCAAGCUGCCCAAGUACU 
CCCUGUUCGAGCUGGAGAACGGCCGGAAGCGGAUGC 
UGOCCUCCCCCGOCGAGCUOCAGAAGGGCAACGAGC 
UGGCCCUOCCCUCCAAGUACGUGAACUUCCUGUACC 
UGGCCUCCCACUACGAGAAGCUGAAGGGCUCCCCCG 
AGGACAACGAGCAGAAGCAGCUGUUCGUGGAGCAGC 
ACAAGCACUACCUGGACGAGAUCAUCGAGCAGAUCU 
CCGAGUUCUCCAAGCGGGUGAUCCUGOCCOACOCCA 
ACCUGGACAAGGUGCUGUCCGCCUACAACAAGCACC 

UCCACCUGUUCACCCUGACCAACCUGGOCOCCCCCOC 
CCCCUUCAAGUACUUCGACACCACCAUCGACCGGAA 
OCGGUACACCUCCACCAAGGAGGUGCUGGACOCCAC 
CCUGAUCCACCAGUCCAUCACCGGCCUGUACGAGAC 
CCGGAUCGACCUGUCCCAGCUGGGCGGCGACGGCGG 
CGGCUCCCCCAAGAAGAAGCGGAAGGUGUCCGAGUC 
CElfCACCCCCGAGUCCGUGUCCGGCUGGCGGCUGUU 
CAAGAAGAUCUCCUGACUAGCACCAGCCUCAAGAAC 
ACCCGAAUGGAGUCUCUAAGCUACAUAAUACCAACU 
UACACUUUACAAAAUGUUGUCCCCCAAAAUGUAGCC 
AUUCGUAUCUGCUCCUAAUAAAAAGAAAGUUUCUUC 
ACAUUCUCUCGAGAAAAAAAAAAAAUGGAAAAAAAA 
AAAACGGAAAAAAAAAAAAGGUAAAAAAAAAAAAU 
AUAAAAAAAAAAAACAUAAAAAAAAAAAACGAAAA 
AAAAAAAACGUAAAAAAAAAAAACUCAAAAAAAAA 
AAAGAUAAAAAAAAAAAACCUAAAAAAAAAAAAUG 

_______________ UAAAAAAAAAAAAGGGAAAAAAAAAAAACGCAAAA 
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AAAAAAAACACAAAAAAAAAAAAUOCAAAAAAAAA 
AAAUCGAAAAAAAAAAAAUCUAAAAAAAAAAAACG 
AAAAAAAAAAAACCCAAAAAAAAAAAAGACAAAAAA 
AAAAAAUAGAAAAAAAAAAAAGUUAAAAAAAAAAA 
ACUGAAAAAAAAAAAAUUUAAAAAAAAAAAAUCUA 

______ 0 
____________ 974 Notused 

mRNA 975 GGGAGACCCAAGCUGGCUAGCUCCCOCAGUCGOCGU 
encodingUGI CCAGCGGCUCUGCUUGUUCGUGUGUGUGUCGUUGCA 

GGCCUUAUUCGGAUCCGCCACCAUGGGACCGAAGAA 
GAAGAGAAAGGUCGGAGGAGGAAGCACAAACCUGUC 
GOACAUCAUCGAAAAGGAAACAGGAAAGCAGCUGGU 
CAUCCAGGAAUCGAUCCUGAUGCUGCCGGAAGAAGU 
CGAAGAAGUCAUCGGAAACAAGCCGGAAUCGGACAU 
CCUGGUCCACACAGCAUACGACGAAUCGACAGACGA 
AAACGUCAUGCUGCUGACAUCOGACOCACCGGAAUA 
CAAGCCGUGGGCACUGGUCAUCCAGGACUCGAACGG 
AGAAAACAAGAUCAAGAUGCUGUGAUAGUCUAGACA 
UCACAUUUAAAAGCAUCUCAGCCUACCAUGAGAAUA 
AGAGAAAGAAAAUGAAGAUCAAUAGCUUAUUCAUCU 
CUUUUUCUUUUUCGUUGGUGUAAAGCCAACACCCUG 
UCUAAAAAACAUAAAUUUCUUUAAUCAUUUUGCCUC 
UUUUCUCUGUOCUUCAAUUAAUAAAAAAUGGAAAGA 

______________ ACCUCGAGUCUAG 
976- Notused 

______________999 _________________________________________________________ 
Lentiviral 1000 gcgatcgcagtaatcaaffacggggtcaffagttcatageccatatatggagttcegegifac 
genome ataacffacggtaaatggccegcctggctgacegcccaacgaccccegeccaffgacgtc 
encoding aataatgacgtatgffcccatagtaacgccaatagggactttccattgacgtcaatgggtgg 
HLA-E agtalttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgccc 
expressedby cctattgacgtcaatgacggtaaatggcccgcctggcaftatgcccagtacatgaccffatg 

promoter GGTTTTGOCAGTACATCAATGGGCGTGOATAGCGGTT 
TGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACG 
TCAATGGGAGTTTGTTTTGGCACCAAAATCAACGOGA 
CTTTCCAAAATGTCGTAACAACTCCGCCCCATTOACOC 
AAATGGGCGOTAGGCGTGTACGGTGGGAGGTCTATAT 
AAGCAGAGCTcgtttagtgaaccggggtctctctggttagaccagatctgagcct 
gggagctctctggctaactagggaacccactgcttaagcctcaataaagcttgccttgagt 
gcttcaagtagtgtgtgcccgtctgttgtgtgactctggtaactagagatccctcagacccit 
tagtcagtgtggaaaatctctagcagtggcgcccgaacagggacctgaaagcgaaaggg 
aaaccagagctctctcgacgcaggactcggcttgctgaagcgcgcacggcaagaggcg 
aggggcggcgactggtgagtacgccaaaaattttgactagcggaggctagaaggagag 
agatgggtgcgagagcgtcagtattaagcgggggagaattagatcgcgatgggaaaaaa 
ttcggttaaggccagggggaaagaaaaaatataaattaaaacatatagtatgggcaagca 
gggagctagaacgattcgcagttaatcctggcctgttagaaacatcagaaggctgtagac 
aaatactgggacagctacaaccatccclicagacaggatcagaagaacttagatcattatat 
aatacagtagcaaccctctattgtgtgcatcaaaggatagagataaaagacaccaaggaa 
gctttagacaagatagaggaagagcaaaacaaaagtaagaccaccgcacagcaagcgg 

_______________________ccgctgatcttcagacctggaggaggagatatgagggacaattggagaagtgaattatata 
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aatataaagtagtaaaaattgaaccaltaggagtagcaccCaccaaggcaaagagaaga 
gtggtgcagagagaaaaaagagcagtgggaataggagctttgffccttgggttcttggga 
gCageaggaagcactatgggcgcageetcaatgaegetgaeggtaeaggeeagaeaat 
tattgtetggtatagtgeageageagaaeaatttgetgagggetattgaggegeaaeagea 
tetgttgeaaeteaeagtetggggeateaageageteeaggeaagaateetggetgtgga 
aagataeetaaaggateaaeageteetggggatttggggttgetetggaaaaeteatttgea 
eeaetgetgtgeettggaatgetagttggagtaataaatetetggaaeagatttggaateaea 
egaeetggatggagtgggaeagagaaattaaeaattaeaeaagettaataeacteettaatt 
gaagaategeaaaaeeageaagaaaagaatgaaeaagaattattggaattagataaatgg 
geaagtttgtggaattggtttaaeataaeaaattggetgtggtatataaaattatteataatgat 
agtaggaggettggtaggtttaagaatagtttttgetgtaeWetatagtgaatagagttagg 
eagggatatteaceattategttteagaceeacetceeaaeccegaggggaeeegacagg 
eeegaaggaatagaagaagaaggtggagagagagacagagacagateeattegattag 
tgaaeggatetegaeggtateggttaaettttaaaagaaaaggggggattggggggtaea 
gtgeaggggaaagaatagtagaeataatageaaeagacatacaaaetaaagaattaeaaa 
aaeaaattaeaaaaatteaaaattttggetceegategttgegttaeacacaeaattaetget 
gategagtgtageciteeeacagteeeegagaagttggggggaggggteggeaattgaa 
eeggtgeetagagaaggtggegeggggtaaaetgggaaagtgatgtegtgtaetggete 
egeettttteeegagggtgggggagaaeegtatataagtgeagtagtegeegtgaaegtte 
tttttegeaaegggtttgeegeeagaaeacaggtaagtgeegtgtgtggtteeegegggee 
tggeetetttaegggttatggeeettgegtgeettgaattaettccaegcceetggetgeagt 
aegtgattettgateeegagettegggttggaagtgggtgggagagttegaggeettgege 
ttaaggageeeettegeetegtgettgagttgaggeetggettgggegetggggeegeeg 
egtgegaatetggtggeacettegegeetgtetegetgetttegataagtetetageeattta 
aaatttttgatgaeetgetgegaegetttttttetggeaagatagtettgtaaatgegggeeaa 
gatgtgeaeaetggtattteggtttttggggeegegggeggegaeggggeeegtgegtee 
eagegeacatgtteggegaggeggggeetgegagegeggeeacegagaateggaegg 
gggtagteteaagetggeeggeetgetetggtgeetggeetegegcegeegtgtategee 
eegeeetgggeggeaaggetggeeeggteggeaceagttgegtgageggaaagatgg 
cegetteeeggeeetgetgeagggageteaaaatggaggaegeggegetegggagage 
gggegggtgagteaceeacacaaaggaaaagggeettteegteetcageegtegetteat 
gtgaeteeaeggagtaeegggegeegteeaggeacetegattagttetegagettttggag 

tggagaetgaagttaggccagettggeaettgatgtaatteteettggaatttgeeetttttga 
gtttggatettggtteatteteaageeteagaeagtggtteaaagtttttttCTTCCATT 
TCAGOTGTCOTGAtetagaegeeaeeATGTCTCGCTCCOTOOC 
CTTAGCTGTGCTCGCGCTACTCTCTCTTTCTGGCCTAG 
AGGCTGTTATGGCTCCGCGGACTTTAATTTTAGGTGGT 
GGCGGATCCGGTGGAGGCGGTTCTGGTGGAGGCGGCT 
CCATCCAGCGTACGCCAAAGATTCAGGTTTACTCACGT 
CATCCAGCAGAGAATGGAAAGTCAAATTTCCTGAATT 
GCTATGTGTCTGGGTTTCATCCATCCGACATTGAAGTT 
GACTTACTGAAGAATGGAGAGAGAATTGAAAAAGTG 
GAGCATTCAGACTTGTCTTTCAGCAAGGACTGGTCTTT 
CTATCTCTTGTACTACACTGAATTCACCCCCACTGAAA 
AAGATGAGTATGCCTGCCGTGTGAACCATGTGACTTT 
GTCACAGCCCAAGATAGTTAAGTGGGATCGCGACATG 
GGTGGTGGCGGTTCTGGTGGTGGCGGTAGTGGCGGCG 
GAGGAAGCGGTGGTGGCGGTTCCGGATCTCACTCCTT 

_________________GAAGTATTTCCACACTTCCGTGTCCC00CCCGGCCOCO 
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GGGAGCCCCGCTTCATCTCTGTGGGCTACGTGGACGA 
CACCCAGTTCGTGCGCTTCGACAACGACGCCGCGAGT 
CCGAGGATGGTGCCOCOGOCOCCGTGGATGGAGCAGG 
AGGGGTCAGAGTATTGGGACCGOGAGACACGGAGCG 
CCAGGOACACCGCACAGATTTTCCGAGTGAACCTGCG 
GACOCTOCGCGGCTACTACAATCAGAGCGAGOCCOGO 
TCTCACACCCTOCAGTGGATGCATGGCTGCGAGCTGG 
GOCCCGACAGOCGCTTCCTCCOCGGGTATGAACAGTT 
CCCCTACGACGGCAAGGATTATCTCACCCTGAATGAG 
GACCTGCGCTCCTGGACCOCOOTOGACACOOCGGCTC 
AGATCTCCGAUCAAAAGTCAAATGATGCCTCTGAGGC 
GGAGCACCAGAGAGCCTACCTGGAAGACACATGCGTG 
GAGTGGCTCCACAAATACCTGGAGAAGGGGAAGGAG 
ACGCTGCTTCACCTGGAGCCCCCAAAGACACACGTGA 
CTCACCACCCCATCTCTGACCATGAGGCCACCCTGAG 
GTGCTGGGCTCTGGGCTTCTACCCTGCGGAGATCACAC 
TOACCTGGCAGCAGGATGGGGAGGGCCATACCCAGGA 
CACGGAGCTCGTGGAGACCAGGCCTGCTGGGGATGGA 
ACCTTCCAGAAGTGGGCAGCTGTGGTGGTGCCTTCTO 
GAGAGGAGCAGAGATACACOTOCCATGTGCAGCATGA 
GGGGCTACCCGAGCCCGTCACCCTGAGATGGAAGCCO 
GCTTCCCAGCCCACCATCCCCATCGTGGGCATCATTGC 
TOOCCTGGTTCTCCTTGGATCTGTGGTCTCTGGAGCTG 
TOOTTOCTOCTGTGATATGGAGGAAGAAGAGCTCAGO 
TOOAAAAOOAOOOAOCTACTATAAOOCTOAOTOOAO 
COACAOTOCCCAOOOOTCTOAOTCTCACAOCTTOTAAa 
agtagaagttgtctcetcctgcactgactgactgatacaategatttctggateegeaggeet 
etgetagaagttgteteeteetgeaetgaetgaetgataeaategatttetggateegeagge 
etetgetagettgaetgaetgagtegaeAATCAACCTCTOOATTACAA 
AATTTOTOAAAOATTOACTOOTATTCTTAACTATOTTO 
CTCCTTTTACOCTATOTOOATACOCTOCTTTAATOCCT 
TTOTATCATOCTATTOCTTCCCOTATOOCTTTCATTTTC 

OAOTTOTOOCCCOTTOTCAOOCAACOTOOCOTOOTOT 
OCACTOTOTTTOCTOACOCAACCCCCACTOOTTOOOOC 
ATTOCCACCACCTOTCAOCTCCTTTCCOOOACTTTCOC 
TTTCCCCCTCCCTATTOCCACOOCOOAACTCATCOCCO 
CCTOCCTTOCCCOCTOCTOOACAOOOOCTCGOCTOTTO 
GOCACTOACAATTCCOTOOTOTTOTCOOOOAAOCTOA 
COTCCTTTCCATOOCTOCTCOCCTOTOTTOCCACCTOO 
ATTCTOCOCOOOACOTCCTTCTOCTACOTCCCTTCGOC 
CCTCAATCCAOCOOACCTTCCTTCCCOCOOCCTOCTOC 
CGOCTCTOC0CCCTCTTCCCCOTCTTCOCCTTCOCCCT 
CAGACOAOTCOOATCTCCCTTTOOOCegeeteeeegeetggaatt 
egageteggtaeetttaagaeeaatgaettaeaaggeagetgtagatettageeaetttttaa 
aagaaaaggggggaetggaagggetaatteaeteeeaaegaagaeaagatetgetttttg 
ettgtaetgggtetetetggttagaeeagatetgageetgggagetetetggetaaetaggg 
aaeeeaetgettaageeteaataaagettgeettgagtgetteaagtagtgtgtgeeegtetg 
ttgtgtgaetetggtaaetagagateeeteagaeeettttagteagtgtggaaaatetetage 

________________________ agteetggeeaaegtgageaeegtgetgaeeteeaaatategttaagetggageetggga 
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gccggcctggccctccgccccccccacccccgcagcccacccctggtclttgaataaagt 
ctgagtgagtggcegacagtgcccgtggagttctcgtgacctgaggtgcagggceggeg 
ctagggacacgtccgtgcacgtgcegaggecccctgtgcagctgcaagggacaggect 
agccctgcaggcctaactcegeccateeegeeeetaaeteegeeeagifeegeeeattete 
egeeteatggetgaetaattltltttatttatgeagaggeegaggeegeeteggeetetgage 
tatteeagaagtagtgaggaegettttttggaggeegaggettttgeaaagategaaeaag 
agaeaggaeetgeaggttaattaaatttaaateatgtgageaaaaggeeageaaaaggee 
aggaaeegtaaaaaggeegegttgetggegttttteeataggeteegeeeeeetgaegag 
eateaeaaaaategaegeteaagteagaggtggegaaaeeegaeaggaetataaagata 
eeaggegttteeeeetggaageteeetegtgegeteteetgtteegaceetgeegettaeeg 
gataeetgteegeettteteeettegggaagegtggegeWeteatageteaegetgtaggt 
ateteagtteggtgtaggtegttegeteeaagetgggetgtgtgeaegaaeeeeeegttea 
geeegacegetgegeettateeggtaaetategtettgagteeaaeeeggtaagaeaega 
ettategeeaetggeageageeaetggtaaeaggattageagagegaggtatgtaggeg 
gtgetaeagagttettgaagtggtggeetaaetaeggetaeaetagaagaaeagtatttggt 
atetgegetetgetgaageeagttaeetteggaaaaagagttggtagetettgateeggeaa 
aeaaaeeaeegetggtageggtggtttttttgtttgeaageageagattaegegeagaaaa 
aaaggateteaagaagateetttgatettttetaeggggtetgaegeteagtggaaegaaaa 
eteaegttaagggattttggteatgagattateaaaaaggatetteaeetagateettttaaatt 
aaaaatgaagttttaaateaatetaaagtatatatgagtaaaettggtetgaeagttaeeaatg 
ettaateagtgaggeaeetateteagegatetgtetatttegtteateeatagttgeatttaaat 
ggeeggeetggegegeegtttaaaeetagatattgatagtetgateggteaaegtataateg 
agteetagettttgeaaaeatetateaagagacaggateageaggaggetttegeatgagt 
atteaaeattteegtgtegeeettatteeettttttgeggeattttgeeffeetgtttttgeteaeee 
agaaaegetggtgaaagtaaaagatgetgaagateagttgggtgegegagtgggttaeat 
egaaetggateteaaeageggtaagateettgagagttttegeeeegaagaaegciteea 
atgatgageaettttaaagttetgetatgtggegeggtattateeegtattgaegeegggeaa 
gageaaeteggegeegeatacactatteteagaatgaettggttgagtatteaeeagteae 
agaaaageatettaeggatggeatgaeagtaagagaattatgeagtgetgeeataaeeatg 
agtgataaeaetgeggeeaaettaettetgaeaaegattggaggaeegaaggagetaaee 
gettttttgeaeaaeatgggggateatgtaaetegeettgategttgggaaeeggagetgaa 
tgaageeataeeaaaegaegagegtgaeaeeaegatgeetgtageaatggeaaeaaeet 

atggaggeggataaagttgeaggaceaettetgegeteggeeetteeggetggetggttta 
ttgetgataaatetggageeggtgagegtgggtetegeggtateaUgeageaetggggee 
agatggtaageeeteeegtategtagttatetaeaegaeggggagteaggeaaetatggat 
gaaegaaatagaeagategetgagataggtgeeteaetgattaageattggtaaeegatte 
taggtgeattggegeagaaaaaaatgeetgatgegaegetgegegtettataeteeeaeat 
atgeeagatteageaaeggataeggetteeeeaaettgeeeaetteeataegtgteeteett 

________________________aeeagaaatttateettaagateeegaategtttaaae 
HD1TCR 1001 ttggeeaeteeetetetgegegetegetegeteaetgaggeegggegaeeaaaggtegee 
insertion egaegeeegggetttgeeegggeggeeteagtgagegagegagegegeagagaggg 
eluding agtggeeaaeteeateaetaggggfteetagatettgeeaaeataeeataaaeeteeeattet 
JTRs getaatgeeeageetaagttggggagaeeaeteeagatteeaagatgtaeagtttgetttge 

tgggeetfltteeeatgeetgeetttaetetgeeagagttataftgetggggtlttgaagaagat 
eetattaaataaaagaataageagtaffattaagtageeetgeaitteaggttteeffgagtgg 
eaggeeaggeetggeegtgaaegtteaetgaaateatggeetettggeeaagattgatag 
ettgtgeetgteeetgagteeeagteeateaegageagetggtttetaagatgetatifeeeg 
tataaageatgagaeegtgaettgeeageeeeaeagageeeegeeettgteeateaetgg 

_______________________ eatetggaeteeageetgggttggggeaaagagggaaatgagateatgteetaaeeetga 
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tectcttgtcccacagatatccagaaccctgaccctgcggctccggtgcccgtcagtgggc 
agagegcacategcccacagtcccegagaagttggggggaggggtcggcaattgaacC 
ggtgCetagagaaggtggcgcggggtaaactgggaaagtgatgtcgtgtactggctceg 
CCt1Vtt7tCCcgagggtgggggagaaccgtatataagtgcagtagtcgccgtgaacgftcfft 
ffcgcaacgggtttgccgccagaacacaggtaagtgccgtgtgtggffcccgcgggcctg 
gCctctttacgggttatggcccffgcgtgccttgaattacftccaegcccctggctgcagtac 
gtgattcttgatccegagcttcgggttggaagtgggtgggagagttcgaggecttgegcli 
aaggagcccettegcetcgtgcttgagttgaggcctggcttgggcgctggggcegeege 
gtgcgaatctggtggcacettegegectgtctcgctgctttcgataagtctctagccatttaa 
aatttttgatgacctgctgcgaegctttttttctggcaagatagtcttgtaaatgcgggccaag 
atgtgcacactggtatttcggtttttggggcegcgggcggcgacggggcccgtgcgtccc 
agegeacatgttcggcgaggcggggcctgegagegeggccaccgagaatcggacgg 
gggtagtctcaagctggceggectgctctggtgcctggcetegegcegccgtgtatcgcc 
Cegccctgggeggcaaggctggcceggteggeaccagttgcgtgagcggaaagatgg 
cegeliteeggecctgctgcagggagctcaaaatggaggacgcggcgctcgggagagc 
gggcgggtgagtcacccacacaaaggaaaagggcctttccgtcetcageegtegcUeat 
gtgaeteeaeggagtaeegggegeegteeaggeacetegattagttetegagettttggag 
taegtegteaaggttggggggaggggtmatgegatggagmecceacaetgagtggg 
tggagaetgaagttaggccagettggeaettgatgtaatteteettggaatttgeeetttttga 
gtttggatettggtteatteteaageetcagacagtggtteaaagtLtttttetteeattIcaggt 
gtegtgatgeggeegeeaceatgggatettggaeaetgtgttgegtgteeetgtgeateetg 
gtggeeaageacacagatgeeggegtgateeagtetectagaeaegaagtgacegagat 
gggCeaagaagtgaceetgegetgeaageetateageggeeaegattacetgttetggta 
Cagacagaceatgatgagaggeetggaaetgetgatetaetteaaeaaeaaegtgeeeat 
egaegaeageggeatgeeegaggatagatteagegeeaagatgeccaaegecagette 
ageaceetgaagateeageetagegagcceagagatagegeegtgtaettetgegeeag 
Cagaaagacaggeggetacageaateageeeeageaetttggagatggeaceeggetg 
ageateetggaagatetgaagaaegtgtteeeaeetgaggtggeegtgttegageettetg 
aggeegagateageeacacacagaaageeacaetegtgtgtetggeeaceggettetate 
eegateaegtggaaetgtettggtgggteaaeggeaaagaggtgeacageggegteage 
acegateetcageetetgaaagageagccegetetgaaegaeageagataetgeetgag 
eageagaetgagagtgteegccacettetggeagaaeeccagaaaeeaetteagatgee 

gtgaeacagategtgtetgeegaageetggggeagageegattgtggetttaceagegag 
agetaceageagggegtgetgtetgccacaateetgtaegagateetgetgggeaaagee 
aetetgtaegeeggetggtgtetgeeetggtgetgatggeeatggteaageggaaggata 
geaggggeggetceggtgeeacaaaetteteeetgeteaageaggeeggagatgtggaa 
gagaaeeetggeeetatggaaaeeetgetgaaggtgetgageggeaeaetgetgtggea 
getgaeatgggteegateteageageetgtgeagtetecteaggeeggattetgagagaa 
ggegaggaegeegtgateaaetgeageagetetaaggccetgtaeagegtgeaetggta 
eagacagaageaeggegaggeeeetgtgtteetgatgateetgetgaaaggeggegage 
agaagggeeaegagaagateagegeeageffeaaegagaagaageageagteeagee 
tgtaeetgaeageeageeagetgagetacageggeaectaettttgtggeacegeetggat 
eaaegaetaeaagetgtettteggageeggeaceacagtgaeagtgegggeeaatattea 
gaaeecegateetgeegtgtaeeagetgagagacageaagageagegacaagagegtg 
tgeetgtteacegaettegacageeagaceaaegtgteccagageaaggaeagegaegt 
gtaeateacegataagaetgtgetggacatgeggageatggaetteaagageaaeageg 
eegtggeetggteeaaeaagagegatttegeetgegccaaegcetteaaeaaeageattat 
eeeegaggacacattetteeeaagteetgagageagetgegaegtgaagetggtggaaa 

________________________ agagettegagacagacaceaaeetgaaetteeagaaeetgagegtgateggetteagaa 
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tectgctgctcaaggtggceggetteaacctgctgatgaccctgagactgtggtccageta 
acctCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTT 
GCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCC 
ACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGC 
ATCGCATTGTCTGAGTAGGTGTCATTCTATTCTOGGUG 
OTGUGOTGOGOCAGGACAUCAAGGGGGAGGATTGGG 
AAGACAATAGCAGGCATOCTOGGOATOCGOTGGGCTC 
TATGGcttctgaggeggaaagaaccagctggggctctagggggtatccccactagtc 
gtgtaccagctgagagactctaaatccagtgacaagtctgtctgcetatteaccgattttgaft 
etcaaaeaaatgtgteaeaaagtaaggattetgatgtgtatateaeagaeaaaaetgtgeta 
gaeatgaggtetatggaetteaagageaaeagtgetgtggeetggageaaeaaatetgae 
tttgeatgtgeaaaegeetteaaeaaeageattatteeagaagaeaeettetteeeeageee 
aggtaagggeagetttggtgeettegeaggetgttteettgetteaggaatggeeaggttet 
geeeagagetetggteaatgatgtetaaaaeteetetgattggtggteteggeettateeaft 
geeaeeaaaaeeetefttttaetaagaaaeagtgageeftgttetggeagteeagagaatga 
eaegggaaaaaageagatgaagagaaggtggeaggagagggeaegtggeeeageet 
eagtetetagatetaggaaeeeetagtgatggagttggeeaeteeetetetgegegeteget 
egeteaetgaggeegeeegggeaaageeegggegtegggegaeetttggtegeeegge 

_____________________eteagtgagegagegagegegeagagagggagtggeeaa 
Guide 1002 GUUUUAGAGCUAGAA 
Scaffold AUAGCAAGUUAAAAUAAGGCUAGUCCGUUAUCACGA 

______________AAGGGCACCGAGUCGGUGCU 
Guide 1003 GUUUUAGAmG 
scaffold mCmUmAmGmAmAmAmUmAmGmCAAGUUAAAAUAAG 

GCUAGUCCGUUAUCACGAAAGGGCACCGAGUCGGmU 
______________mGmC*mU 
______________1004 Not Used 
mRNA 1005 GGGAAGCUCAGAAUAAACGCUCAACUUUGGCCGGAU 
sequence CUGCCACCAUGACCAACCUGUCCGACAUCAUCGAGA 
eneodingUGI AGGAGACCGGCAAGCAGCUGGUGAUCCAGGAGUCCA 

UCCUGAUGCUGCCCGAGGAGGUGGAGGAGGUGAUCG 

CCUACGACGAGUCCACCGACGAGAACGUGAUGCUGC 
UGACCUCCGACGCCCCCGAGUACAAGCCCUGGGCCCU 
GGUGAUCCAGGACUCCAACGGCGAGAACAAGAUCAA 
GAUGCUGUCCGOCGGCUCCAAGCGGACCGCCGACGG 
CUCCGAGUUCGAGUCCCCCAAGAAGAAGCGGAAGGU 
GGAGUGAUAGCUAGCACCAGCCUCAAGAACACCCGA 
AUGGAGUCUCUAAGCUACAUAAUACCAACUUACACU 
UUACAAAAUGUUGUCCCCCAAAAUGUAGCCAUUCGU 
AUCUGCUCCUAAUAAAAAGAAAGUUUCUUCACAUUC 
UCUCGAGAAAAAAAAAAAAUGGAAAAAAAAAAAAC 
GGAAAAAAAAAAAAGGUAAAAAAAAAAAAUAUAAA 
AAAAAAAAACAUAAAAAAAAAAAACGAAAAAAAAA 
AAACGUAAAAAAAAAAAACUCAAAAAAAAAAAAGA 
UAAAAAAAAAAAACCUAAAAAAAAAAAAUGUAAAA 
AAAAAAAAGGGAAAAAAAAAAAACGCAAAAAAAAA 
AAACACAAAAAAAAAAAAUGCAAAAAAAAAAAAUCG 
AAAAAAAAAAAAUCUAAAAAAAAAAAACGAAAAAA 

__________________ AAAAAACCCAAAAAAAAAAAAGACAAAAAAAAAAAA 
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UAGAAAAAAAAAAAAGUUAAAAAAAAAAAACUGAA 

_______________ AAAAAAAAAAUUUAAAAAAAAAAAAUCUAG 

Guide 1006 GUUUUAGAGCUAGAAAUAGCAAGUUAAAAUAAGGC 

scaffold90- UAGUCCGUUAUCACGAAAGGGCACCOAGUCOGUOC 

mer _____________________________________________________________________________ 

Guide 1007 GUUUUAGAmGmCmUmAmGmAmAmAmUmAmGmCAA 
scaffold90- GUUAAAAUAAGGCUAGUCCGUUAUCACGAAAGGGCA 

merwith CCGAGUCGG*mU*mG*mC 

modification ___________________________________________________________________ 

Guide 1008 GUUUUAGAmGmCmUmAmGmAmAmAmUmAmGmCAA 
scaffold90- GUUAAAAUAAGGCUAGUCCGUUAUCAmCmGmAmAm 
merwith AmGmGmGmCmAmCmCmGmAmGmUmCmGmG*mU*mG 
modification _________*mC 
Guide 1009 GUUUUAGAmGmCmUmAmGmAmAmAmUmAmGmCAA 
scaffold88- GUUAAAAUAAGGCUAGUCCGUUAUCAACUUGGCACC 

merwith GAGUCGG*mU*mG*mC 
modification ___________________________________________________________________ 
Guide 1010 GUUUUAGAGCUAGAAAUAGCAAGUUAAAAUAAGGC 

scaffold88- UAGUCCGUUAUCAAAAUGGCACCGAGUCGGUGC 

mer _____________________________________________________________________________ 
Guide 1011 GUUUUAGAmGmCmUmAmGmAmAmAmUmAmGmCAA 
scaffold88- GUUAAAAUAAGGCUAGUCCGUUAUCAAAAUGGCACC 
merwith GAGUCGG*mU*mG*mC 
modification ___________________________________________________________________ 
Guide 1012 GUUUUAGAmGmCmUmAmGmAmAmAmUmAmGmCAA 
scaffold88- GUUAAAAUAAGGCUAGUCCGUUAUCAmAmAmAmUm 
merwith GmGmCmAmCmCmGmAmGmUmCmGmG*mU*mG*mC 
modification ___________________________________________________________________ 
Guide 1013 GUUUUAGAmGmCmUmAmGmAmAmAmUmAmGmCAA 
scaffold GUUAAAAUAAGGCUAGUCCGUUAUCAmAmCmUmUm 

GmAmAmAmAmAmGmUmGmGmCmAmCmCmGmAmGm 

Guide 1014 GUUUUAGAmG 
scaffold mCmUmAmGmAmAmAmUmAmGmCAAGUUAAAAUAAG 

GCUAGUCCGUUAUCAmAmCmUmUmGmAmAmAmAmA 
mGmUmGmGmCmAmCmCmGmAmGmUmCmGmGmUmG 

__________________________mCmU*mU*mU*mU 
6023523 1015 GCUGCAGCGCACGGGUACCAGUUUUAGAGCUAGAAA 

Bxemplany UAGCAAGUUAAAAUAAGGCUAGUCCGUUAUCACGAA 

91-merfull AGGGCACCGAGUCGGUGCU 

5eguence _________________________________________________________________________ 

6023523 1016 mG*mC~mU*GCAGCGCACGGGUACCAGUUUUAGAmG 
Exemplany mCmUmAmGmAmAmAmUmAmGmCAAGUUAAAAUAAG 
91-mer GCUAGUCCGUUAUCACGAAAGGGCACCGAGUCGGmU 
modified mGmC*mU 
5eguence _________________________________________________________________________ 
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* TheguidesequencedisclosedinthisTablemaybeunmodified modifiedwiththe 

exemplarymodificationpatternshownintheTableormodifiedwithadifferentmodification 

patterndisclosedhereinoravailableintheart.  

Iv. EXAMPLES 

[00381] Thefollowingexamplesareprovidedtoillustratecertaindisclosedembodiments 

andarenottobeconstruedaslimitingthescopeofthisdisclosureinanyway.  

Example1:GeneralMethods 

1.1.Next-generationsequencingQ'NGS"Jandanalysisforon-targetcleavageefficiency.  

[00382] GenomicDNAwasextractedusingQuickExtract T M DNAExtractionSolution 

(LucigenCat.No.QE09050)accordingtomanufacturersprotocol.  

[00383] Toquantitativelydeterminetheefficiencyofeditingatthetargetlocationinthe 

genomedeepsequencingwasutilizedtoidentifythepresenceofinsertionsdeletionsand 

substitutionintroducedbygeneediting.PCRprimersweredesignedaroundthetargetsite 

withinthegeneofinterest(e.g., HLA-A)andthegenomicareaofinterestwasamplified.  

Primersequencedesignwasdoneasisstandardinthefield.  

[00384] AdditionalPCRwasperformedaccordingtothemanufacturersprotocols 

(Illumina)toaddchemistiyforsequencing.TheampliconsweresequencedonanIllumina 

MiSeqinstrument.Thereadswerealignedtothehumanreferencegenome(e.g.,hg3S)after 

eliminatingthosehavinglowqualityscores.Readsthatoverlappedthetargetregionof 

numberofwildtypereadsversusthenumberofreadswhichcontainC-to-TmutationsC-to

AIGmutationsorindelswascalculated.Insertionsanddeletionswerescoredina20bp 

regioncenteredonthepredictedCas9cleavagesite.Indelpercentageisdefinedasthetotal 

numberofsequencingreadswithoneormorebaseinsertedordeletedwithinthe20bp 

scoringregiondividedbythetotalnumberofsequencingreadsincludingwildtype.C-to-T 

mutationsorC-to-MGmutationswerescoredina40bpregionincluding10bpupstreamand 

10bpdownstreamofthe20bpsgRNAtargetsequence. TheC-to-Teditingpercentageis 

definedasthetotalnumberofsequencingreadswitheitheroneormoreC-to-Tmutations 

withinthe40bpregiondividedbythetotalnumberofsequencingreadsincludingwildtype.  

ThepercentageofC-to-MGmutationsarecalculatedsimilarly.  
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1.2.Tcellculturemediapreparation.  

[00385] Tcellculturemediacompositionsusedbelowaredescribedhere."X-VJVOBase 

Media"consistsofX-VIVO T M 15Media,10oPenstrep,50gMBeta-Mercaptoethanol,10 

mMNAC.Inadditiontoabovementionedcomponentsothervariablemediacomponents 

usedwere:1.Serum(FetalBovineSerum(FBS));and2.Cytokines(IL-2,IL-7,JL-15).  

1.3.Preparationoflipidnanoparticles.  

[00386] Thelipidcomponentsweredissolvedin1000oethanolatvariousmolarratios. The 

RNAcargos(e.g., Cas9mRNAandsgRNA)weredissolvedin25mMcitratebuffer,100 

mMNaClpH5.0,resultinginaconcentrationofRNAcargoofapproximately0.45mg/mL.  

[00387] ThelipidnucleicacidassembliescontainedionizableLipidA((9Z,12Z)-3-((4,4

bis(octyloxy)butanoyl)oxy)-2-((((3- (diethylamino)propoxy)carbonyl)oxy)methyl)propyl 

octadeca-9,12-dienoate, also called 3-((4,4-bis(octyloxy)butanoyl)oxy)-2-((((3

(diethylamino)propoxy)carbonyl)oxy)methyl)propyl (9Z,12Z)-octadeca-9,12-dienoate), 

cholesterolDSPC andPEG2k-DMGina50:38:9:3molarratiorespectively.Thelipid 

nucleicacidassemblieswereformulatedwithalipidaminetoRNAphosphate(N:P)molar 

ratioofabout6,andaratioofgRNAtomRNAof1:1or1:2byweight.  

[00388] Lipidnanoparticles(LNPcompositions)werepreparedusingacross-flow 

techniqueutilizingimpingingjetmixingofthelipidinethanolwithtwovolumesofRNA 

solutionsandonevolumeofwater.Thelipidsinethanolweremixedthroughamixingcross 

withthetwovolumesofRNAsolution.Afourthstreamofwaterwasmixedwiththeoutlet 

streamofthecrossthroughaninlinetee(SeeW02016010840Figure2.).TheLNP 

(approximately1:1v/v).LNPcompositionswereconcentratedusingtangentialflowfiltration 

onaflatsheetcartridge(SartoriuslOOkDMWCO)andbufferexchangedusingPD-10 

desaltingcolumns(GB)into50mMTris,45mMNaCl,50o(w/v)sucrosepH7.5(TSS).  

AlternativelytheLNP'swereoptionallyconcentratedusing100kDaAmiconspinfilterand 

bufferexchangedusingPD-10desaltingcolumns(GB)intoTSS.Theresultingmixturewas 

thenfilteredusinga0.2jimsterilefilter.ThefinalLNPwasstoredat4 0 Cor-SOTuntil 

furtheruse.  

1.4.InvitrotranscriptionQ'IVT")ofmRNA 

[00389] Capped and polyadenylated mRNA containingNi-methyl pseudo-U was 

generatedbyinvitrotranscriptionusingalinearizedplasmidDNAtemplateandT7RNA 

polymerase.PlasmidDNAcontainingaT7promoterasequencefortranscriptionanda 
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polyadenylationsequencewaslinearizedbyincubatingat37 0 Cfor2hourswithXbaIwith 

thefollowingconditions:200ng/~Lplasmid2U/RLXbaJ(NEB),andlxreactionbuffer.  

TheXbaIwasinactivatedbyheatingthereactionat65 0 Cfor20 0 

mm.Thelinearizedplasmid 
waspurifiedfromenzymeandbuffersalts.TheJVTreactiontogeneratemodifiedmRNA 

wasperformedbyincubatingat37 0 Cfor1.5-4hoursinthefollowingconditions:50ng/gL 

linearizedplasmi&2-5mMeachofGTPATPCTPandNi-methylpseudo-UTP 9 

10-25mMARCA(Thlink);5U/gLT7RNApolymerase(NEB);1U/RLMurineRNase 

inhibitor(NEB);0.004U/gLInorganicB.colipyrophosphatase(NEB);andlxreaction 

buffer.TURBODNase(ThermoFisher)wasaddedtoafinalconcentrationof0.01U/jaLand 

thereactionwasincubatedforanadditional30minutestoremovetheDNAtemplate.The 

mRNAwaspurifiedusingaMegalearTranscriptionClean-upkit(ThermoFisher)ora 

RNeasyMaxikit(Qiagen)perthemanufacturersprotocols.AlternativelythemRNAwas 

purifiedthroughaprecipitationprotocolwhichinsomecaseswasfollowedbyHPLC-based 
9 

purification.BneflyaftertheDNasedigestionmRNAispurifiedusingLiClprecipitation 

ammoniumacetateprecipitationandsodiumacetateprecipitation. ForHPLCpurified 

mRNAaftertheLiClprecipitationandreconstitutionthemRNAwaspurifiedbyRP-JP 

HPLC(seee.g.,Karikoetal.NucleicAcidsResearch,2011,Vol.39,No.21e142). The 

fractionschosenforpoolingwerecombinedanddesaltedbysodiumacetate/ethanol 

precipitationasdescribedabove.InafurtheralternativemethodmRNAwaspurifiedwitha 

LiClprecipitationmethodfollowedbyfurtherpurificationbytangentialflowfiltration.RNA 

concentrationsweredeterminedby measunngthelightabsorbanceat260nm(Nanodrop), 
and 9 

[00390] Streptococcuspyogenes("Spy")Cas9mRNAwasgeneratedfromplasmidDNA 

encodinganopenreadingframeaccordingtoSEQIDNOs:801-803(seesequencesinTable6).  

BC22nmRNAwasgeneratedfromplasmidDNAencodinganopenreadingframeaccordingto 

SEQIDNOs:804-805.UGImRNAwasgeneratedfromplasmidDNAencodinganopenreading 

frameaccordingtoSEQIDNOs:807-808.WhenSEQIDNOs:801-808arereferredtobelow 

withrespecttoRNAs,9itisunderstoodthatTsshouldbereplacedwithUs(whichwereNi

methylpseudouridinesasdescribedabove).MessengerRNAsusedintheExamplesincludea 

5capanda3'polyadenylationregione.g.,uptoiQOntsandareidentifiedbytheSEQID 

NOs:801-808inTable6.  
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Example2:ScreeningofHLA-AGuideRNAswithCas9 

[00391] Eighty-eightsgRNAsdesignedforthedisruptionoftheHLA-Agenewere 

screenedforefficacyinTcellsbyassessinglossoftwoallelicversionsoftheMHCIsurface 

proteinHLA-A2andHLA-A3.ThedonorhadanHLA-AphenotypeofA*02:O1:010and 

03:01:01G.ThepercentageofTcellsdoublenegativeforHLA-A2andA3("00A2-/A3-") 
9 

wasdeterminedbyflowcytometryfollowingeditingattheHLA-Alocusbyelectroporation 

withCas9ribonucleoprotein(RNP)andeachtestguide.Generallyunlessotherwiseindicated 

guideRNAsusedthroughouttheExamplesidentifiedas xxxxxxreferto100-nt 
modifiedsgRNAformatunlessindicatedotherwisesuchasthoseshownintheTables 

9 

providedherein.  

2.1.RNPelectroporationofTcells 

[00392] Cas9 editing activity was assessed using electroporation of Cas9 

ribonucleoprotein(RNP). Uponthaw PanCD3+Tcells(StemCellHLA~A*02.01/ 

A*03.01)wereplatedatadensityof0.5x10%cells/mLinTcellRPMJmediacomposedof 

RPMI1640(InvitrogenCat.22400-089)containing50o(v/v)offetalbovineserumlx 

Glutamax(GibcoCat.35050-061),50itMof2-Mercaptoethanol,100itMnon-essential 

aminoacids(InvitrogenCat.11140-050),1mMsodiumpyruvate,10mMHEPESbuffer, 

1~o ofPenicillin-Streptomycin, and 100U/mLofrecombinanthumaninterleukin-2 

(Peprotech, Cat. 200-02). T cells were activated withTransAct T M (1:100 

dilutionMiltenyiBiotec).CellswereexpandedinTcellRPMJmediafor72hourspriorto 

RNPtransfection.  

for2minutesat95 0 Cbeforecoolingatroomtemperaturefor10minutes.RNPmixtureof20 

gMsgRNAand10gMCas9-NLSprotein(SEQIDNO:800)waspreparedandincubatedat 

250 Cfor10minutes.Five4ofRNPmixturewascombinedwith100,000cellsin204P3 

electroporationBuffer(Lonza).224ofRNP/cellmixwastransferredtothecorresponding 

wellsofaLonzashuffle96-wellelectroporationplate.Cellswereelectroporatedinduplicate 

withthemanufacturer'spulsecode.TcellRPMJmediawasaddedtothecellsimmediately 

postelectroporation. ElectroporatedTcellsweresubsequentlyculturedandcollectedfor 

NOSsequencingasdescribedinExample1at2dayspostedit.  

2.2.Flowcytometry 

[00394] Onday7post-editTcellswerephenotypedbyflowcytometrytodetermine 

HLA-A proteinexpressionfollowingeditingattheHLA-Alocus.BrieflyTcellswere 
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incubatedinacocktailofantibodiestargetingtwoallelicversionsoftheMHCIsurface 

proteincorrespondingthecellsdonorsgenotypeHLA-A2,(eBioscienceCat.No.17-9876

42)andHLA-A3(eBioscienceCat.No.12-5754-42).Cellsweresubsequentlywashed 

processedonaCytoflexflowcytometer(BeckmanCoulter)andanalyzedusingtheFlowJo 

softwarepackage.TcellsweregatedbasedonsizeshapeviabilityandHLA-A2andHLA

A3expression.Table7showsthemeanpercentageofcellsdoublenegativeforHLA-A2and 

HLA-A3followingeditingattheHLA-Alocus.  

[00395] Table7- MeanpercentageofTcellsHLA-Anegative(doublenegativefor 

HLA-A2andHLA-A3)followingeditingattheHLA-Alocus 

SD% 

GuideID MeanA2-/A3- A2

1A3

G018932 39.30 1.56 

G018933 68.45 4.03 

G018934 34.40 0.57 

G018935 62.25 0.92 

G018936 7.62 0.28 

G018937 18.85 1.34 

G018938 0.05 0.04 

G018939 24.30 0.14 

G018940 3.99 0.06 

G018942 1.97 0.19 

G018943 10.80 0.57 

G018944 1.78 0.16 

G018945 8.85 0.03 

G018946 8.08 0.44 

G018947 8.53 0.50 

G018948 8.57 0.59 

G018949 51.95 0.92 

G018950 1.80 0.08 

G018951 40.25 0.21 

G018952 3,40 0.30 

G018953 23.35 0.64 

211 

G018941 0.02 0.02



WO20221140586 PCTfLTS2O21/064930 

SD% 

GuideID MeanA2-/A3- A2

1A3

G018954 57.50 1.41 

GO18955 5.65 0.59 

G018956 40.45 0.21 

G018957 33.65 2.47 

G018958 1.52 0.00 

G018959 4.69 0.16 

G018960 0.13 0.00 

G018961 0.88 0.05 

G018962 0.78 0.01 

G018963 37.50 1.56 

G018964 12.75 0.64 

G018965 1.26 0.09 

G018966 0.28 0.06 

G018967 0.31 0.17 

G018968 0.34 0.07 

G018969 0.52 0.28 

G018970 0.55 0.13 

G018971 0,36 0.13 

G018972 17.15 0.78 

G018974 1,26 0.03 

G018975 7,52 1,15 

G018976 3.75 0.22 

G018977 22.45 0.64 

G018978 7.79 0.64 

G018979 45.80 0.71 

G018980 35.70 1.98 

G018981 1.74 0.16 

G018982 3.31 0.22 

G018983 0.03 0.02 

G018984 0.78 0.04 
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SD% 

GuideID MeanA2-/A3- A2

1A3

G018985 0.01 0.00 

G018986 0.01 0.00 

G018987 1.55 0.21 

G018988 1.72 0.08 

G018989 6.92 0.06 

G018990 13.70 0.99 

G018991 19.35 0.49 

G018992 21.70 2.26 

G018993 14.40 0.28 

G018994 25.35 0.64 

G018995 89.70 0.28 

G018996 92.35 0.07 

G018997 94.90 1.84 

G018998 90.50 0.42 

G018999 96.40 0.28 

G019000 94.95 0.21 

G019001 3.36 0.28 

G019002 0.02 0.00 

G019003 7.32 0.08 

G019005 1.33 0.06 

G019006 8.18 0.98 

G019007 15.05 1.77 

G019008 58.65 2.19 

G019009 26.95 5.87 

G019010 4.69 0.04 

G019011 3.88 0.07 

G019012 23.75 1.91 

G019013 40.40 0.85 

G019014 26.55 0.07 

G019015 27.40 2.40 
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SD% 

GuideID MeanA2-/A3- A2

1A3

G019016 20.20 0.00 

G019017 3,53 0,15 

G019018 18.60 0.28 

G019019 0.91 0.06 

Example3:ScreeningofHLA-AGuideswithBC22naridCas9 

[00396] HLA-AguideRNAswerescreenedforefficacyinTcellsbyassessinglossof 

HLA-Acellsurfaceexpression.ThepercentageofTcellsnegativeforHLA-Aproteininan 

HLA-A2background("00 HLA-A2-")wasassayedbyflowcytometiyfollowingHLA-A 

editingbymRNAdelivery.  

3.1.mRNAelectroporationofTcells 

[00397] Cas9andBC22neditingactivitywasassessedusingelectroporationofmRNA 

encodingCas9(SEQIDNO:802),mRNAencodingBC22n(SEQIDNO:806),ormRNA 

encodingUGI(SEQIDNO:807),asprovidedbelow. UponthawPanCD3+Tcells 

(StemCellHLA~A*O2.O1/A*0201)wereplatedatadensityoflx10A6cells/mLinTCGM 

composedofCTSOpTmizerTCellExpansionSFM(Thermofisher Cat.A3705001) 

supplementedwith50o humanAB serum(Gemini Cat. 100-512), iXGlutaMAX 

(ThermofisherCat.35050061),10mMHEPES(ThermofisherCat. 15630080),lxof 

10ng/mlJL-7(PeprotechCat.200-07),10ng/mlJL-15(PeprotechCat.200-15). Tells 

wereactivatedwithTransAct T M (1:100dilutionMiltenyiBiotec).CellswereexpandedinT 

cellRPMJmediafor72hoursat37 0 CpriortomRNAelectroporation.  

[00398] HLA-AsgRNAswereremovedfromtheirstorageplatesanddenaturedfor2 

minutesat950 Cbeforeincubatingatroomtemperaturefor5minutes.BC22nelectroporation 

mixwaspreparedwith100,000TcellsinP3buffer(Lonza),200ngofmRNAencoding 

UGI,200ngofmRNAencodingBC22nand20pmolesofsgRNA.Cas9electroporationmix 

waspreparedwith100,000TcellsinP3buffer(Lonza),200ngofmRNAencodingUGI, 

200ngofmRNAencodingCas9and20pmolesofsgRNA.Eachmixwastransferredtothe 

correspondingwellsofaLonzashuffle96-wellelectroporationplate. Cellswere 

electroporatedinduplicateusingLonzashuffle96wusingmanufacturer'spulsecode.  
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Penicillin-Streptomycinfurthersupplementedwith200U/mLJL-2(PeprotechCat.200-02),
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Immediatelypostelectroporationcellswererecoveredinpre-warmedTCGMwithout 

cytokinesandincubatedat37 0 Cfor15minutes. BlectroporatedTcellsweresubsequently 

culturedinTCGMwithfurthersupplementedwith200U/mLIL-2(PeprotechCat.200-02), 

10ng/mlIL-7(PeprotechCat.200-07),10ng/mlJL-15(PeprotechCat.200-15)and 

collectedforflowcytometry8dayspostedit.  

3.2.Flowcytometry 

[00399] Onday8post-editTcellswerephenotypedbyflowcytometrytodetermine 

HLA-Aproteinexpression.BrieflyTcellswereincubatedwithantibodiestargetingHLA

A2,(eBioscienceCat.No.17-9876-42).Cellsweresubsequentlywashedprocessedona 

Cytoflexflowcytometer(BeckmanCoulter)andanalyzedusingtheFlowJosoftware 

package.TcellsweregatedbasedonsizeshapeviabilityandHLA-A2expression.Table8 

showsthepercentageofcellsnegativeforHLA-Asurfaceproteinsfollowinggenomicediting 

ofHLA-AwithBC22norCas9.  

[00400] Table8- PercentageofcellsnegativeforHLA-Asurfaceproteinfollowing 

genomiceditingofHLA-AwithBC22norCas9.  

BC22n Cas9 

Mean SDA2
MeanA2

IntelliaID SDA2- %A2

G018932 20.15 2.76 43.30 1.70 

G018933 10.35 1.20 74.00 0.57 

G018934 0.50 0.14 15.30 1.56 

G018936 0.10 0.00 29.65 2.62 

G018937 0.15 0.07 50.50 0.71 

G018938 0.00 0.00 0.00 0.00 

G018939 0.00 0.00 44.90 1.27 

G018940 0.00 0.00 12.00 0.42 

G018941 0.00 0.00 2.65 0.35 

G018942 0.10 0.00 2.15 0.07 

G018943 0.00 0.00 16.20 0.42 

G018944 0.00 0.00 3.00 0.28 

G018945 0.05 0.07 3.20 0.42 

G018946 0.00 0.00 2.30 0.14 
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BC22n Cas9 

Mean SDA2
MeanA2

IntelliaID SDA2- %A2

G018947 0.00 0.00 1.55 0.49 

G018949 0,00 0.00 47.10 0,57 

G018950 0.00 0.00 0.30 0.00 

G018951 0.00 0.00 13.30 0.28 

G018952 0.00 0.00 0,50 0,00 

G018953 0.00 0.00 3.65 0.64 

G018955 0.20 0.14 5.20 0.28 

G018958 0.00 0.00 1.30 0.28 

G018959 0.00 0.00 3.70 0.14 

G018960 0.00 0.00 0.35 0.07 

G018961 0.00 0.00 0.40 0.00 

G018962 0.00 0.00 2.90 0.42 

G018963 0.00 0.00 12.50 0.14 

G018964 0.00 0.00 6.45 0.64 

G018965 0.00 0.00 0.90 0.00 

G018966 0.00 0.00 1.30 0.14 

G018968 0.10 0,00 0,10 0,00 

G018969 0.00 0,00 0,80 0.14 

G018970 0.00 0.00 0.95 0.07 

G018972 0.05 0.07 3.40 0.28 

G018973 0.00 0.00 1.35 0.07 

G018974 0.00 0.00 0.45 0.07 

G018976 0.05 0.07 2.45 0.07 

G018977 0,00 0,00 12.45 1.06 

G018978 0.00 0.00 1.75 0.07 

G018979 0.05 0.07 37.40 0.71 

G018980 0.05 0.07 32.40 2.40 

G018981 0.00 0.00 17.45 0.35 

G018982 0.00 0.00 26.35 0.92 

G018983 0.00 0.00 0.25 0.07 
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BC22n Cas9 

Mean SDA2
MeanA2

IntelliaID SDA2- %A2

G018984 0.00 0.00 0.65 0.07 

G018986 0.00 0.00 1.85 0.21 

G018987 0.00 0.00 2.25 0.07 

G018988 0.00 0.00 0.15 0.07 

G018989 0.00 0,00 1.85 0.07 

G018990 0,25 0,07 17.45 1.06 

G018991 0.20 0.00 23.15 0.92 

G018992 0.20 0.14 38.15 0.07 

G018993 0.15 0.07 12.15 1.34 

G018994 4.35 0.35 23.75 0.49 

G018995 0.55 0.07 94.27 0.30 

G018996 0.85 0.07 92.39 0.83 

G018997 97.80 0.08 95.03 1.87 

G018998 74.75 7.71 93.33 0.18 

G018999 98.26 0.30 96.05 2.27 

G019000 9.05 0.35 94.67 0.74 

G019001 0.05 0.07 4.05 0.64 

G019002 0.00 0.00 0.05 0.07 

G019003 0.00 0.00 11.10 0.00 

G019005 0,00 0,00 1.65 0.35 

G019006 0.00 0.00 4.75 0.49 

G019007 0.00 0.00 5.35 0.78 

G019008 0.00 0.00 55.20 3.54 

G019009 0.00 0.00 19.55 2.19 

G019010 0.05 0.07 5.40 0.14 

G019011 0.00 0.00 4.40 0.85 

G019012 0.05 0.07 22.90 2.55 

G019013 0,00 0,00 30.60 2.40 

G019014 0.05 0.07 14.65 0.49 

G019015 0.00 0.00 44.70 1.70 
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BC22n Cas9 

Mean SDA2
MeanA2

IntelliaID SDA2- %A2

G019016 0.00 0.00 13.95 0.35 

G019017 0.00 0.00 2.35 0.35 

G019018 0.00 0.00 19.90 0.00 

G019019 0.00 0.00 3.20 0.14 

G021205 0.00 0.00 0.00 0.00 

G021206 0.00 0.00 4.10 0.28 

G021207 0.00 0.00 2.80 0.28 

G021208 84.75 2.05 58.50 0.28 

G021209 97.96 0.16 83.35 1.77 

G021210 71.45 2.90 75.20 1.70 

G021211 0.10 0.00 67.80 1.70 

Example4:NKcellfunctionalkillingassays 

[00401] TcellseditedinvariouscombinationstodisruptCJITAHLA-AorB2Morto 

overexpressHLA-Bweretestedfortheirabilitytoresistnaturalkiller(NK)cellmediated 

killing.  

4.1.EngineeringTcellsandpurification 

1004021 UponthawPanCD3+Tcells(StemCellHLA~A*O2.O1/A*03.O1)wereplatedat 

Cat.22400-089)containing50o(v/v)offetalbovineserumlxGlutamax(GibcoCat.35050

061),50itMof2-Mercaptoethanol 100gMnon-essentialaminoacids(InvitrogenCat.  

11140-050),1mMsodiumpyruvate,10mMHEPESbuffer,10oofPenicillin-Streptomycin 

and100U/mLofrecombinanthumaninterleukin-2(PeprotechCat.200-02). Tcellswere 

activatedwithTransAct T M (1:100dilutionMiltenyiBiotec).  

[00403] AsdescribedinTable9,onedayfollowingactivationTcellswereeditedwithto 

disrupttheB2Mgene.BrieflyLNPcompositionscontainingCas9mRNAandsgRNA 

G000529(SEQIDNO:245)targetingB2MwereformulatedasdescribedinExample1.  

LNPcompositionswereincubatedinRPMJ-basedmediawithcytokinesasdescribedabove 

supplementedwith1ug/mlrecombinanthumanApoE3(PeprotechCat.350-02)for15 

minutesat370 C.LNPmixwasaddedtotwomillionactivatedTcellstoyieldafinal 

concentrationof2.5ugtotalLNP/mL.  
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adensityof0.5x10A6cells/mLinTcellRPMJmediacomposedofRPMI1640(Invitrogen,
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[00404] Table9- Orderofsequentialeditingandviraltransduction 

Condition Dal Da2 Da3 

Unedited _________________________________________________ 

B2M B2MLNP ____________________________ 

B2M + HLA-E B2M LNP _______________ HLA-B lentivirus 
HLA-A MHC IL ___________________ CJITA LNP HLA-A LNP 

HLA-A ______________________HLA-ALNP 

[00405] TwodayspostactivationadditionalTcellswereeditedwithLNPcompositions 

todisrupttheCIJTAgene.ThiswasperformedasdescribedforB2MeditingusingLNP 

compositionscontainingCas9mRNAandsgRNA0013675(SEQIDNO:246)targeting 

CIJTA.LNPcompositionsusedinthisstepwereformulatedwithlipidAcholesterolDSPC 

andPBG2k-DMGina50:38.5:10:1.5molarratiorespectively.Thelipidnucleicacid 

assemblieswereformulatedwithalipidaminetoRNAphosphate(N:P)molarratioofabout 

6andaratioofgRNAtomRNAof1:2byweight.  

[00406] Threedayspostactivationalleditedanduneditedcellswereresuspendedinfresh 

mediawithoutTransAct.AB2M-editedTcellsamplewastransducedbycentrifugationat 

1OQOgat37Cfor1hourwithlentivirusexpressingHLA-EfromanEF1apromoter(SEQID 

NO.1000)atanMOIof10. ACIITA-editedTcellsamplewasfurthereditedwithLNP 

compositionstodisrupttheHLA-Agene.EditingwasperformedasdescribedforB2M 

editingaboveusingLNPcompositionscontainingCas9mRNAandsgRNA0019000 

targetingHLA-AformulatedwithlipidAcholesterolDSPCandPEG2k-DMGina 

50:38.5:10:1.5molarratiorespectively.Thelipidnucleicacidassemblieswereformulated 

mRNAof1:2byweight.FourdayspostactivationallcellsweretransferredtoGREXplate 

(WilsonWolfCat.80240M)forexpansion.  

[00407] SevendayspostactivationHLA-EinfectedTcellswereselectedforHLA-E 

expression using Biotinylated Anti-HLA-E Antibody (Biolegend). and Anti-Biotin 

microbeads(MiltenyiBiotecCat#130-090-485)andamagneticLSColumn(Miltenyi 

BiotecCat#130-042-401)accordingtomanufacturersprotocols.  

[00408] SimilarlyninedayspostactivationCIITAeditedTcellswerenegativelyselected 

forlackofMHCIIexpression.usingBiotinylatedAnti-HLA-ClassIIAntibody(Miltenyl, 

Cat.130-104-823),Anti-Biotinmicrobeads(MiltenyiBiotec Cat.130-090-485)anda 

magneticLSColumn(MiltenyiBiotec Cat.130-042-401)accordingtomanufacturers 

protocols.  
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4.2Flowcytometry 

[00409] NKcellmediatedcytotoxicitytowardsengineeredTcellswasassayed.Forthis 

theTcellswereco-culturedwiththeHLA-B/CmatchedCTVlabelledNKcellsateffectorto 

targetratios(B:T)of1045:1,2.5:1,1.25:1and0.625:1for21hours.Thecellswerestained 
4 

with7AAD(BDPharmingen Cat.559925),processedonaCytoflexflowcytometer 

(BeckmanCoulter)andanalyzedusingtheFlowJosoftwarepackage.Tcellsweregated 

basedonCTVnegativitysizeandshapeandviability.Table10andFig.2showthe 

percentageofTcelllysisfollowingNKcellchallenge.  

[00410] Table10- PercentageTcelllysisfollowingNKcellchallengetoengineeredT 

cells 

HLA-A B2M+ 
Lo (E:TJ Unedited HLA-A MHCII B2M HLA-E 

____________Mean SD Mean SD Mean SD Mean SD Mean SD n 
Basal 12.0 1.9 15.5 0.2 8.2 0.4 11.1 0.1 18.1 2.5 2 

-0.20 15.1 0.0 16.0 0.5 11.2 0.8 32.6 1.6 25.0 0.9 2 
0.10 14.5 0.2 15.6 0.4 10.6 0.1 44.7 2.3 29.4 0.1 2 
0.40 12.8 0.6 13.6 0.4 9.3 0.1 66.0 1.8 39.3 0.1 2 
0.70 10.4 0.4 11.9 0.2 9.2 0.4 71.2 1.3 51.9 1.6 2 
1.00 8.4 0.1 9.4 0.6 7.6 0.1 62.8 0.6 51.7 2.8 2 

Example5:LNPDoseResponseCurvesforTopHLA-AGuides 

5.1Tcellpreparation 

[00411] CiyopreservedCDS/CD4+selectedT-cellsisolatedfromaleukopak(Hemacare) 

composedofCTSOpTmizerTCellExpansionSFM(Thermofisher Cat.A3705001) 

supplementedwith50o humanAB serum(Gemini Cat. 100-512), iXGlutaMAX 

(ThermofisherCat.35050061),10mMHEPES(ThermofisherCat.15630080),200U/mL 

JL-2(Peprotech Cat.200-02),5ng/mlIL-7(PeprotechCat.200-07),5ng/mlJL-15 

(PeprotechCat.200-15).  

1100412] TcellswereactivatedusingTcellTransAct'~'(MiltenyiCat.130-111- 160)at 

1:50dilutionandincubatedin37 0 Cincubatorfor48hours.Aftertheincubationthecells 

werecountedonVi-cellandresuspendedinTCGMasdescribedabovebutwith2.50oserum 

toafinalconcentrationof0.5x1QA6cells/ml.After24hoursthecellswerecountedonVi

cellresuspendedin5~oserumTCGMandtransferredtoa96-wellplate.MeanwhileAPOB 

(PeprotechCat.350-02)wasaddedintoserum-freeTCGMatafinalconcentrationof10 

~ag/mlandincubatedwithdifferentHLA-ALNPcompositions(seeTable11)attitratedLNP 
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werethawedandrestedovernightat1. 5x10A6cells/miinTcellgrowthmedia(TCGM)
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totalRNAconcentrations(10pg/mL,5~tg/ml2.5~tg/ml,1.25~tg/ml,0.625~tg/ml,0.3125 

gg/ml,0.15625~ig/mland0.078125gg/ml)for15minutesLNPcompositionswerecontain 

mRNAencodingaCas9(SEQIDNO:802)andguidesasspecifiedinTable11andwere 

formulatedwithlipidAcholesterolDSPCandPEG2k-DMGina50:39,5:9:1,5molarratio 

respectively.ThelipidnucleicacidassemblieswereformulatedwithalipidaminetoRNA 

phosphate(N:P)molarratioofabout6,andaratioofgRNAtomRNAof1:2byweight.  

AftertheincubationwithAPOBLNPsuspensionwasaddedtoTcellsat1:1ratioand 

incubatedat37 0 Cfor24hours.After24hoursthecellswerecountedonVi-cellandsplitat 

1:5ratioandculturedfor96hours.Afterincubationanaliquotof0.1-0.5x1OA6cellswas 

takenforflowcytometryanalysis.  

5.2Flowcytometry 

[00413] ForflowcytometricanalysiscellswerewashedinFACSbuffer(PBS+20oFBS 

+ 2mMEDTA)andincubatedwithAPC-conjugatedanti-humanHLA-A2antibody 

(Biolegend®,343308)andPC5.5-conjugatedCD3antibody(Biolegend®,Cat.317336)at 

1:200dilutionfor30minsat4 0 C.Aftertheincubationthecellswerewashedresuspendedin 

FACSbufferandprocessedbyflowcytometryforexampleusingaBeckmanCoulter 

CytoflexSandanalyzedusingtheFlowJosoftwarepackage.Table12andFIGS.lA-lB 

showthepercenteditingateachLNPdose.  

[00414] Table11MaximumindelandECSOforHLA-Atargetingguides 

sgRNA Max ECSO 
G018933 90.71 0.3043 

0018954 87.68 0.5089 
0018995 98.99 0.1665 
0018996 98.61 0.2085 
0018997 99.12 0.2196 
0018998 98.64 0.2914 
0018999 98.74 0.1724 
0019000 98.61 0.1945 
0019008 75.53 0.3322 
0013006TRAC ______________________________ 

0018091 CIJTA 1.017 0.8941 

[00415] Table12PercentageofHLA-A-cellsaftereditingwithvariousguides.  

sgRNA LNP Mean0 HLA-A- SD n 
Concentration 
(ugtotalRNA 

______ ImlJ ______________________ 
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Mean0 HLAA SD fl 
sgRNA LNP 

Concentration 

(ugtotalRNA 

______ lint) ______________________ 

0018933 5 91.45 0.35 2 
0018933 2.5 88.8 1.27 2 
0018933 1.25 86.55 0.35 2 
0018933 0.63 75 0.14 2 

0018933 0.31 47 0.00 2 

0018933 0.16 17.55 0.35 2 
0018933 0.08 5.115 0.28 2 
0018935 5 89.75 1.34 2 
0018935 2.5 86.8 0.28 2 
0018935 1.25 81.8 0.99 2 
0018935 0.63 66.8 4.81 2 
0018935 0.31 33.55 4.17 2 
0018935 0.16 11.91 2.96 2 
0018935 0.08 3.01 1.09 2 
0018954 5 86.5 86.4 2 
0018954 2.5 86 84 2 
0018954 1.25 82 75 2 
0018954 0.63 50.5 54,5 2 
0018954 0.31 24.8 23 2 
0018954 0.16 7.31 6.2 2 

0018954 0.08 2.09 1.78 2 
0018995 5 98.5 0>3 2 
0018995 2.5 98.8 0.1 2 
0018995 1.25 98.55 0.35 2 
0018995 0.63 96 0 2 
0018995 0.31 82.25 1.25 2 
0018995 0.16 49.25 0.55 2 

0018996 5 98.25 0.21 2 
0018996 2.5 97.75 0.64 2 
0018996 1.25 98.2 0.71 2 
0018996 0.63 92.75 0.49 2 
0018996 0.31 72.7 1.41 2 
0018996 0.16 36.8 3.82 2 
0018996 0.08 13.5 1.13 2 
0018997 5 98.8 0.1 2 
0018997 2.5 98.75 0.05 2 
0018997 1.25 97.8 0.3 2 
0018997 0.63 95.8 1.6 2 
0018997 0.31 73.45 0.15 2 
0018997 0.16 35.65 0.25 2 
0018997 0.08 14.65 0.15 2 
0018998 5 98.35 0.15 2 
0018998 2.5 97.65 0.15 2 
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Mean0 HLAA SD fl 
sgRNA LNP 

Concentration 

(ugtotalRNA 

______ lint) ______________________ 

0018998 1.25 97.05 0.45 2 
0018998 0.63 89.6 L4 2 
0018998 0.31 55.8 O/L 2 

0018998 0.16 22.6 0.8 2 
0018998 0.08 8.55 0.09 2 
0018999 5 98.45 0.35 2 
0018999 2.5 98.5 0.3 2 
0018999 1.25 98.05 0.55 2 
0018999 0.63 97.1 0.1 2 
0018999 0.31 84 QA 2 
0018999 0.16 51.95 0.25 2 
0018999 0.08 24.7 O/L 2 
0019000 5 97.9 0 2 
0019000 2.5 98.5 0.1 2 
0019000 1.25 97.2 0.6 2 
0019000 0.63 96.05 0.35 2 
0019000 0.31 77 0.6 2 
0019000 0.16 43.7 1.1 2 
0019000 0.08 19.1 0.2 2 
0019008 5 73.35 1.20 2 
0019008 2.5 77.35 0.78 2 
0019008 1.25 71.25 2.19 2 
0019008 0.63 60.3 1.84 2 
0019008 0.31 35.65 2.19 2 
0019008 0.16 11.6 0.71 2 
0019008 0.08 3.17 0.41 2 
0018091 5 0.99 0.29 2 

0018091 1.25 1.12 1.10 2 
0018091 0.63 0.64 0.02 2 
0018091 0.31 0.44 0.02 2 
0018091 0.16 1.22 0.52 2 
0018091 0.08 0.35 0.16 2 
0013006 5 0.51 0.28 2 
0013006 2.5 0.71 0.1 2 
0013006 1.25 1.13 0.315 2 
0013006 0.63 0.69 0.02 2 
0013006 0.31 0.36 0.015 2 
0013006 0.16 0.82 0.19 2 
0013006 0.08 0.7 0.02 2 

Example6:Multi-editingWT1TcellswithsequentialLNPdelivery 
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[00416] Tcellswereengineeredwithaseriesofgenedisruptionsandinsertions.Healthy 

donorcellsweretreatedsequentiallywithfourLNPcompositionseachLNPco-formulated 

withmRNAencodingCas9andasgRNAtargetingeitherTRAC(0013006)(SEQIDNO.  

243),TRBC(0016239)(SEQIDNO:247),CJITA(0013676)(SEQIDNO:248),orHLA

A(0018995)(sgRNAcomprisingSEQIDNO:13,asshowninTable2).LNPcompositions 

wereformulatedwithlipidAcholesterolDSPCandPEG2k-DMGina50:38.5:10:1.5 

molarratiorespectively.Thelipidnucleicacidassemblieswereformulatedwithalipid 

aminetoRNAphosphate(N:P)molar 9 

ratioofabout6andaratioofgRNAtomRNAof1:2 
byweight.AtransgenicTcellreceptortargetingWilm'stumorantigen(WT1TCR)(SEQID 

NO:1001)wasintegratedintotheTRACcutsitebydeliveringahomologydirectedrepair 

templateusingAAV.  

6.1.TcellPreparation 

[00417] TcellswereisolatedfromtheleukapheresisproductsofthreehealthyHLA-A2+ 

donors(STEMCELLTechnologies).TcellswereisolatedusingEasySepHumanTcell 

Isolationkit(STEMCELLTechnologiesCat.17951)followingmanufacturersprotocoland 

cryopreservedusingCryostorCS10(STEMCELLTechnologiesCat.07930).Thedaybefore 

initiatingTcelleditingcellswerethawedandrestedovernightinTcellactivationmedia 

(TCAM):CTSOpTmizer(ThermofisherCat.A3705001)supplementedwith2.50ohuman 

ABserum(GeminiCat.100-512),iXGlutaMAX(ThermofisherCat.35050061),10mM 

HEPES(ThermofisherCat.15630080),200U/mEJL-2(Peprotech Cat.200-02),JL-7 

6.2.LNPTreatmentandExpansionofTcells 

[00418] LNPcompositionswerepreparedeachdayinApoEcontainingmediaand 

deliveredtoTcellsasdescribedinTable13andbelow.  

[00419] Table13- OrderofeditingforTcellengineering 

Group Dayl Day2 Day3 Day4 

1 Unedited Unedited Unedited Unedited 

2 TRBC CIITA TRAC HLA-A 

3 TRBC HLA-A TRAC CIITA 

4 TRBC TRAC 

[00420] Onday1 LNPcompositionsasindicatedinTable13wereincubatedata 

concentrationof5ug/mLinTCAMcontaining5ug/mLrhApoE3(PeprotechCat.350-02).  
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(PeprotechCat.200-07),IL-iS(PeprotechCat.200-15).
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MeanwhileTcellswereharvestedwashedandresuspendedatadensityof2x1OA 6 cells/mL 
inTCAMwitha1:50dilutionofTCellTransActhumanreagent 9 

(MiltenylCat.130-111

160).TcellsandLNP-ApoEmediaweremixedata1:1ratioandTcellsplatedinculture 

flasksovernight.  

[00421] Onday1 LNPcompositionsasindicatedinTable13wereincubatedata 

concentrationof25ug/mLinTCAMcontaining20ug/mLrhApoE3(PeprotechCat.350

02).LNP-ApoBsolutionwasthenaddedtotheappropriatecultureata1:10ratio.  

[00422] Onday3,TRAC-LNPcompositionswasincubatedataconcentrationof5ug/mL 

inTCAMcontaining10ug/mLrhApoE3(PeprotechCat.350-02).Tcellswereharvested 

washedandresuspendedatadensityoflxiQA6cells/mEinTCAM.TcellsandLNP-ApoB 

mediaweremixedata1:1ratioandTcellsplatedincultureflasks.WT1AAVwasthen 

addedtoeachgroupataMOJof3x1OA 5 genomecopies/cell.  

[00423] Onday4 LNPcompositionsasindicatedinTable13wereincubatedata 

concentrationof5ug/mLinTCAMcontaining5ug/mLrhApoB3(PeprotechCat.350-02).  

LNP-ApoEsolutionwasthenaddedtotheappropriatecultureata1:1ratio.  

[00424] Ondays5-11,Tcellsweretransferredtoa24-wellGREXplate(WilsonWolf, 

Cat.80192)inTcellexpansionmedia(TCBM):CTSOpTmizer(Thermofisher Cat.  

A3705001)supplementedwith5~oCTSImmuneCellSerumReplacement(Thermofisher, 

Cat. A2596101), lx GlutaMAX (Thermofisher, Cat. 35050061), 10 mM HEPES 

(ThermofisherCat.15630080),200U/mLJL-2(PeprotechCat.200-02),JL-7(Peprotech 

Cat.200-07),andIL-15(PeprotechCat.200-15)).Cellswereexpandedpermanufacturers 

werecountedusingaVi-CELLcellcounter(BeckmanCoulter)andfoldexpansionwas 

calculatedbydividingcellyieldbythestartingmaterialasshowninTable14.  

[00425] Table14- Foldexpansionfollowingmulti-editTcellengineering 

Group DonorA DonorB DonorC Mean SD 

1 331.40 362.24 533.18 408.94 108.69 

2 61.82 72.15 116.13 83.37 28.84 

3 64.08 76.29 157.75 99.37 50.92 

4 Nodata 146.78 331.67 239.22 130.74 

6.3.QuantificationofTcelleditingbyflowcytometryandNGS 
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protocols.T-cellswereexpandedfor6-dayswithmediaexchangeseveryotherday.Cells
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[00426] PostexpansioneditedTcellswereassayedbyflowcytometrytodetermineHLA

A2expression(HLA-A+),HLA-DR-DP-DQexpression(MHC11+)followingknockdown 

CIJTAWT1-TCRexpression(CD3+VbS+),andtheexpressionofresidualendogenous 

TCRs(CD3+VbS-)ormispairedTCRs(CD3+VbSlow). Tcellswereincubatedwithan 

antibodycocktailtargetingthefollowingmolecules:CD4(BiolegendCat.300524),CDS 

(BiolegendCat.301045),VbS(BiolegendCat.348106),CD3(BiolegendCat.300327), 

HLA-A2(Biolegend Cat.343306),HLA-DRDPDQ(BiolegendCat361706),CD62L 

(BiolegendCat.304844),CD45RO(BiolegendCat.304230). Cellsweresubsequently 

washedanalyzedonaCytoflexLXinstrument(BeckmanCoulter)usingtheFlowJosoftware 

package.TcellsweregatedonsizeandCD4/CDSstatusbeforeexpressionofeditingand 

insertionmarkerswasdetermined.Thepercentageofcellsexpressingrelevantcellsurface 

proteinsfollowingsequentialTcellengineeringareshowninTable15andFigures3A-Ffor 

CDS+TcellsandTable16andFigures4A-FforCD4+Tcells.Thepercentoffullyedited 

CD4+orCDS+Tcellswasgatedas00CD3+VbS+HLA-A-MHCII-.HighlevelsofHLA

AandMHCIIknockdownaswellasWT1-TCRinsertionandendogenousTCRKOare 

observedineditedsamples.InadditiontoflowcytometryanalysisgenomicDNAwas 

preparedandNtiSanalysisperformedasdescribedinExample1todetermineeditingratesat 

eachtargetsite.Table17andFiguresSA-DshowresultsforpercenteditingattheCJITA 

HLA-AandTRBC1/2loci withpatternsacrossthegroupsconsistentwithwhatwas 
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identifiedbyflowcytometty.TRBC1/2lociwereeditedto>90~950oinallgroups.
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Example7:Off-targetanalysisofHLA-AHumanGuides 

[00430] Screeningforpotentialoff-targetgenomicsitescleavedbyCas9targetingHLA-A 

600-60&2017). Inthis 
wasperformed.(Seee.g.,Cameronetal. NatureMethods.6, 'I 

experiment,10sgRNAtargetinghumanHLA-AandthreecontrolguidestargetingEMX1 

VEOFA, andRAG1Bwithknownoff-targetprofileswerescreenedusingpurifiedgenomic 

DNAfromlymphoblastcelllineNA24385 (CoriellInstitute). Thenumberofpotentialoff

targetsitesweredetectedusingasgRNAasshowninTable18ataconcentrationof192nM 

sgRNAand64nMRNPinthebiochemicalassay. Theassayidentifiedpotentialoff-target 

sitesforthesgRNAstested.  

[00431] Table18.Off-TargetAnalysis 

gRNAID Target GuideSequence(SEQIDNO:) Off-Target 

__________________________________________________ SiteCount 
Goi~ HLA-A ACAGCGACGCCGCGAGCCAG 17 

_________________ (SEQIDNO:_13) ___________ 

G018996 HLA-A CGACGCCGCGAGCCAGAGGA 48 
_______________ (SEQIDNO:_14) __________ 

G018997 HLA-A CGAGCCAGAGGAUGGAGCCG 1299 
_________________ (SEQIDNO:_15) ___________ 

GO18998 HLA-A CGGCUCCAUCCUCUGGCUCG 250 
_________________ (SEQIDNO:_16) ___________ 

G018999 HLA-A GAGCCAGAGGAUGGAGCCGC 733 
_________________ (SEQIDNO:_17) ___________ 

G019000 HLA-A GCGCCCGCGGCUCCAUCCUC 386 
_________________ (SEQIDNO:_18) ___________ 

G018933 HLA-A GCACGGGUACCAGGGGCCAC 865 
___________________ (SEQIDNO:_41) ____________ 

___________________ (SEQIDNO:_43) ____________ 

G019008 HLA-A GCAAGGGUCUCGGGGUCCCG 324 
___________________ (SEQIDNO:_26) _____________ 

GO18954 HLA-A UUGAGAAUGGACAGGACACC 227 
___________________ (SEQIDNO:_62) _____________ 

G000644 EMX1 GAGUCCGAGCAGAAGAAGAA 253 
___________________ (SEQIDNO:_230) _____________ 

G000645 VEGFA GACCCCCUCCACCCCGCCUC 3856 

___________________ (SEQIDNO:_231) ____________ 

G000646 RAGiB GACUUGUUUUCAUUGUUCUC 62 
___________________ (SEQIDNO:_232) ____________ 

[00432] Inknownoff-targetdetectionassayssuchasthebiochemicalmethodused 

abovealargenumberofpotentialoff-targetsitesaretypicallyrecoveredbydesignsoasto 

castawidenet"forpotentialsitesthatcanbevalidatedinothercontextse.g., inaprimary 

cellofinterest.Forexamplethebiochemicalmethodtypicallyoverrepresentsthenumberof 
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4 

potentialoff-targetsitesastheassayutilizespurifiedhighmolecularweightgenomicDNA 

freeofthecellenvironmentandisdependentonthedoseofCas9RNPused.Accordingly, 

potentialoff-targetsitesidentifiedbythesemethodsmaybevalidatedusingtargeted 

sequencingoftheidentifiedpotentialoff-targetsites.  

Example8:HLA-AandCITTAPartial-MatchinginanNKCellInVivoKillingMouse 

Model 
4 

[00433] FemaleNOG-hIL-15micewereengraftedwith1. 5x1QA6 primaryNKcells 

followedbytheinjectionofengineeredTcellscontainingluciferase+1-HLA-ACJITAor 

HLA-A/CIJTAKO4weekslaterinordertodetermine1)whetherengraftedNKcellscan 

readilylysecontrolTcells(B2M%,and2)whethertheadditionofapartial-matchingedit 

(HLA-AorCIJTA)providesaprotectiveeffectforTcellsfromNKcelllysisinvivo.  

8.1.PreparationofTcellscontainingluciferase+1-HLA-ACITTAorHLA-A/CIITA 

1(0 

[00434] Tcellswereisolatedfromperipheralbloodofahealthyhumandonorwiththe 

followingMHCIphenotype:HLA~A*O2:O1:O1G,03:01:010HLA~B*O7:O2:O1GHLA

C*07:02:O10. Brieflyaleukapheresispack(StemcellTechnologies)wastreatedin 

ammoniumchlorideRBClysisbuffer(StemcellTechnologiesCat.07800)for15minutesto 

lyseredbloodcells.Peripheralbloodmononuclearcell(PBMC)countwasdeterminedpost 

lysisandTcellisolationwasperformedusingEasySepHumanTcellisolationkit(Stemcell 
'I 

TechnologiesCat.17951)accordingtomanufacturersprotocol.IsolatedCD3+Tcellswere 
re-suspendedinCryostorCS10media(StemcellTechnologiesCat.07930)andfrozendown 

[00435] FrozenTcellswerethawedatacellconcentrationoflxi0A6cells/miintoTcell 

growthmedia(TCGM)composedofOpTmizerTCGMasdescribedinExample3further 

supplementedwithwith100U/mLofrecombinanthumaninterleukin-2(PeprotechCat.200

02),5ng/mlJL-7(PeprotechCat.200-07),5ng/mlJL-15(PeprotechCat.200-15).Cells 

wereactivatedusingTcellTransActml(MiltenyiBiotecCat.130-111-160) at1:100 

dilutionat370 Cfor24hours.  

[00436] Twenty-fourhourspostactivationlxi0A6Tcellsin500glfreshTCGMwithout 

cytokinesweretransducedbycentrifugation1OOOxGfor60minutesat37 0 Cwith150~tlof 

luciferaselentivirus(ImanisLifeSciencesCat#LV05OL).Transducedcellswereexpanded 

in24-well0-Rexplate(WilsonWolfCat.80192M)inTCGMwithcytokinesat37 0 Cfor24 

hours.  
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[00437] Forty-eighthourspostactivationluciferaseLVinfectedTcellswereeditedto 

disrupttheB2MorHLA-Agenes.BrieflyLNPcompositionscontainingmRNAencoding 

cas9(SEQIDNO:802)andsgRNA0019000(SEQIDNO:18)targetingHLA-Awere 

formulatedwithlipidAcholesterolDSPCandPEG2k-DMGina50:38.5:10:1.5molar 
4 

ratiorespectively.Thelipidnucleicacidassemblieswereformulatedwithalipidamineto 

RNAphosphate(N:P)molarratioofabout6,andaratioofgRNAtomRNAof1:2by 
4 

weight.LNPcompositionscontainingtheCas9mRNAandsgRNA0000529(SEQIDNO.  
245)targetingB2MwereformulatedasdescribedinExample1. LNPcompositionswere 

incubatedinOptmizerTCGMwithoutserumorcytokinesfurthersupplementedwith1ug/ml 

minutesat370 C.Tcellswere 
recombinanthumanApoE3(PeprotechCat.350-02)for15 0 

washedandsuspendedinTCGMwithcytokines.Pre-incubatedLNPandTcellsweremixed 

toyieldfinalconcentrationsof0.5x10A 6 Tcells/miand2.5~tgtotalRNA/mLofLNPin 

TCGMwith5%humanABserum,100U/mEofrecombinanthumaninterleukin-2 

(PeprotechCat.200-02),5ng/mlJL-7(PeprotechCat.200-07),Sng/mlIL-15(Peprotech 

Cat.200-15).AnadditionalgroupofcellsweremockeditedwithmediacontainingApoE3 

butnoLNPcompositions.Allcellswereincubatedat37 0 Cfor24hours.  

[00438] Seventy-twohourspostactivationthecellswereeditedtodisruptCIJTAand 

LNPwereadministeredeitheronluciferaseandHLA-Aeditedcellsorluciferasecellsalone.  

BrieflycellsweretransducedwithLNPcompositionscontainingtheCas9mRNAand 

sgRNA0013675(SEQIDNO:246)asdescribedforHLA-Aediting.LNPcompositions 

targetingCIJTAwereformulatedwithlipidAcholesterolDSPCandPEG2k-DMGina 

withalipidaminetoRNAphosphate(N:P)molarratioofabout6,andaratioofgRNAto 

mRNAof1:2byweight.Ninety-sixhourspostactivationcellswerewashedandtransferred 

toa24-wellU-Rex.Mediawithfreshcytokineswasreplacedevery2days.Onday15post 

activationeditedTcellsweresortedonGFP~cellsusingBDFACSAriaFlowSorterto 

enrichforluciferase-expressingcells.ForB2MKOluciferasegroupcellsweresortedon 

GFP±andMHC-I SortedcellswererestedovernightinTCGMmediawithcytokinesina 

370 Cincubator.ThenextdayTcellswerere-stimulatedwithT-cellTrasnAcff'~"'at1:100 

dilutionfor24hours.Twenty-fourhoursafterrestimulationTransActwaswashedoutandT 

cellswereculturedandmaintainedin0-Rexplatefor15dayswithregularchangesinmedia 

andcytokines.  

[00439] Fifteen days after restimulation NK cell mediated cytotoxicity towards 

engineeredTcellswasassayedinvitroasinExample4withthefollowingexceptions.  
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AssayswereperformedusingOpTmizerTCGMwith100p1/miJL-2.Tcellswereco

culturedovernightwiththeHLA-B/CmatchedCTVlabelledNKcellsateffectortotarget 

ratios(E:T)of10:1,5:1, 9 1.25:1and0.625:1.ThecellswereincubatedwithBrightOlo 

Luciferasereagents(PromegaCat.E2620)andprocessedontheCellTiterGb Programin 

ClariotartodeterminelysisofTcellsbyNKcellsbasedonluciferasesignal.Table19and 

FIG.6AshowthepercentageofTcelllysisfollowingNKcellchallenge.InvitroB2M 

editedcellsshowedsensitivitytoNKkillingwhileHLA-AeditedCIJTAeditedandHLA

ACIJTAdoubleeditedcellsshowedprotectionfromNKmediatedlysis.  

[00440] Table19- PercentageoflysisofhiciferasetransducedTcellfollowingNK 

cellchallenge 

HLA-AKO, 
______ Noedit HLA-A1(0 CITTA1(0 CITTA1(0 B2M1(0 __ 

E:T Mean SD Mean SD Mean SD Mean SD Mean SD n 
10 19.22 3.16 28.55 1.02 22.96 3.59 22.22 3.15 68.09 0.11 2 
5 13.04 1.71 27.18 4.35 22.85 6.93 13.78 4.55 53.87 3.30 2 

2,5 1.56 1.35 26.56 3.75 26.59 2.44 21.32 0.72 39,46 7.05 2 
1.25 -0.26 1.94 19.78 3.24 19.91 5.38 12.86 0.54 25.79 7.96 2 

0.625 8.67 6.81 25.44 0.23 18.32 4.28 19.80 7.20 29.31 2.67 2 
0.3125 2.96 7.66 22.40 0.83 19.13 1.34 13.34 2.48 9.32 0.84 2 

8.2.HLA-AandCITTAdoubleknockoutTcellsareprotectedfromNKkilling 

[00441] FortheinvivostudyNKLcellsisolatedfromaleukopakbymethodsknowninthe 

artwerewashedwithHBSS(GibcoCat.No.14025-092)andresuspendedat10x10A 6 

weredosedbytailveininjectionwith1.5x10A 6 isolatedNKcells.Anaddition27female 

NOG-hIL-15servedNK-non-injectedcontrols.  

[00442] Twenty-eightdaysafterNKcellinjectionmicewereinjectedwithuneditedor 

engineeredTcellsasdescribedinTable19.BrieflyengineeredTcellswereinjected16days 

postsecondactivationafterwashinginPBSandresuspendinginHBSSsolutionata 

concentrationof6x1QA6cells/iSOp1.  

[00443] IVISimagingoflivemicewasperformedtoidentifyluciferase-positiveTcellsby 

IVISspectrum.IVISimagingwasdoneat6hours,24hours,48hoursSdays,13days,18 

daysand27daysafterTcellinjection.Micewerepreparedforimagingwithaninjectionof 

D-luciferinPp.at10gL/gbodyweightperthemanufacturer'srecommendationabout150 

4peranimal.AnimalswereanesthetizedandthenplacedintheIVISimagingunit.The 
visualizationwasperformedwiththeexposuretimesettoautofieldofviewDmedium 
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binningandF/stopsetto1. Table20andFIG.6Ashowsradiance(photons/s/cm2/sr)from 

luciferaseexpressingTcellspresentatthevarioustimepointsafterinjection. FIG.6B 

showsradiance(photons/s/cm2/sr)fromluciferaseexpressingTcellspresentinthevarious 

micegroupsafter27days.InvivoB2MeditedcellsshowedsensitivitytoNKkillingwhile 

HLA-AeditedCJITAeditedandHLA-ACJITAdoubleeditedcellsshowedprotectionfrom 

NKmediatedlysis. Unexpectedlyevenafterareductioninoneofthethreehighly 

polymorphicMHCclassIproteins(HLA-A)thecellsareprotectedagainstNK-mediated 

rejection.  

[00444] Table20- Radiance(photons/s/cm2/sr)fromhiciferaseexpressingTcellsin 

treatedmiceatintervalsafterTcellinjection.  

Tcellinjection Timepoint No NK cell injection NK cell injection 
_______________ (days) Mean SD n Mean SD n 

__________ 474 2 _________ 651 
0,25 5,065 ___________ 6,010 ___________ 

1_________________ 431 2_______________ 467 
__________ 5,225 __ 5,150 __ 

4 4,715 403 2 4,860 57 2 

NoTcells 6 5,145 884 2 5,110 226 2 
11 5,230 382 2 4,700 99 2 
13__________ 948 2 _________ 35 

___________ 6,920 ____________ 6,735 ____________ 
18_________ 148 2 ________ 28 

____________ 5,055 _________ ___ 5,570 _________ ___ 

______________ 27 4,740 311 2 5,185 290 2 

0.25 477,200 51,237 5 464,000 112,493 4 
1 ____________________ ____________________ 

__________ 547,600 59,315 5 517,500 95,710 4 
4 _________ _________ ___ 

___________ 285,600 43,328 5 219,750 77,298 4 

Noedit 6 249,400 58,748 5 137,000 69,190 4 

13 147,000 15,732 5 43,168 52,128 4 

18 112,100 20,768 5 55,825 47,391 4 

________________ 27 ________S ___________________ 
__________ 53,960 13,546__ 59,700 31,479 4 

0.25 662,600 193,865 5 261,850 135,636 4 

1 555,200 122,508 5 89,400 41,151 4 

4 266,200 68,845 5 25,175 11,072 4 

B2MKO 6 202,600 41,825 5 18,500 7,048 4 11 __________S_______________________ __________ 106,320 14,377__ 17,100 9,440 4 

13 57,714 45,535 5 7,048 2,735 4 

18 77,080 7,792 5 9,453 4,592 4 

_______________ 27 55,240 12,780 5 6,860 1,207 4 

0.25 160,000 30,315 5 111,500 30,533 4 

HLA-AKO 1 206,800 38,493 5 153,000 24,427 4 
4 120,200 23,488 5 91,025 69,091 4 

_______________ 6 81,100 16,903 5 91,408 106,141 4 
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Tcellinjection Timepoint No NK cell injection NK cell injection 
(days) Mean SD n Mean SD n 

11 __________5 _____________ 
___________ 55,520 6,843___ 53,367 21,985 3 

13 _________ 5 _________ ___ 

___________ 30,716 23,658___ 33,233 13,615 3 

18 21,802 10,911 5 35,667 5,601 3 

________________ 27 20,600 808 4 46,900 4,937 3 

0.25 121,400 19,680 5 116,350 82,606 4 

1 _______________ _____ _______________ _____ 

__________ 168,200 32,760 5 120,225 43,535 4 
4 _________ 5 _________ ___ 

__________ 93,600 23,187__ 76,450 31,056 4 
CJITAKO 6 71,298 40,161 5 52,500 35,590 4 

11 59,100 13,805 5 73,500 77,242 4 
13 _________ 5 _________ ___ 

__________ 43,870 22,810___ 31,760 30,831 4 
18 ________ 5 ________ ___ 

__________ 28,422 14,019__ 35,000 7,902 3 
________________ 27 ________ 5 ________ ___ 

___________ 18,780 3,505___ 69,067 31,194 

0.25 259,250 59,824 4 363,000 113,731 4 

1 456,750 69,188 4 481,500 142,778 4 

4 _________ _________ ___ 

__________ 170,500 26,665 4 200,750 70,415 4 
HLA-AKO 6 ______ 4 ______ __ 

__________ 108,950 11,046__ 98,633 27,450 3 
CJITAKO 11 97,35Q 19,982 4 93,867 32,173 3 

13 85,708 58,720 4 68,357 54,428 3 

18 20,923 22,172 4 98,633 27,450 3 

________________ 27 37,375 10,602 4 31,733 2,593 3 

Example9:HLA-AandCITTAPartial-MatchinginanNKCellInVivoKillingMouse 

Model 

[00445] FemaleNOG-hIL-15micewereengraftedwith1. Sxl0A6 primaryNKcells 

withHD1TCR4weekslaterinordertodetermine1)whetherengraftedNKcellscanreadily 

lysecontrolTcells(B2M%,and2)whethertheadditionofapartial-matchingedit(HLA-A 

&CIJTA)providesaprotectiveeffectforTcellswiththeexogenousHD1TCRfromNKcell 

lysisinvivo.  

9.1.PreparationofTcellscontainingluciferase+/-HLA-A/CIITAKOandHD1TCR 

[00446] Tcellswereisolatedfromperipheralbloodofahealthyhumandonorwiththe 

followingMHCIphenotype:HLA~A*O2:O1:O1G,03:01:010HLA~B*O7:O2:O1GHLA

C*07:02:O10. Brieflyaleukapheresispack(StemcellTechnologies)wastreatedin 

ammoniurnchlorideredbloodcelllysisbuffer(StemcellTechnologiesCat.07800)for15 

minutestolyseredbloodcells.Peripheralbloodmononuclearcell(PBMC)countwas 

determinedpostlysisandTcellisolationwasperformedusingEasySepHumanTcell 
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isolationkit(StemeellTechnologiesCat.17951)accordingtomanufacturersprotocol.  

IsolatedCD3+Tcellswerere-suspendedinCiyostorCS10media(StemcellTechnologies 

Cat.07930)andfrozendowninliquidnitrogenuntilfurtheruse.  

[00447] FrozenTcellswerethawedatacellconcentrationof1. 5x10A6cells/miintoTcell 

activationmedia(TCAM)composedofOpTmizerTCGMasdescribedinExample3and 

furthersupplementedwith100U/mLofrecombinanthumaninterleukin-2(PeprotechCat.  

200-02),5ng/mlJL-7(PeprotechCat.200-07),5ng/mlJL-15(PeprotechCat.200-15).Cells 

wererestedat37 0 Cfor24hours.  

[00448] Twenty-fourhourspostthawingTcellswerecountedandresuspendedat2x1 0 A 6 

cells/miinTCAMmediaand1:50ofTransactwasadded.Cellsweremixedandincubated 

for20-30minsat37 0 C.LNPcompositionscontainingmRNAencodingCas9(SEQID 

NO:802)andsgRNA(3013675(SEQIDNO:246),targetingCJITAwereformulatedwith 

lipidAcholesterolDSPCandPEG2k-DMGina50:38.5:10:1.5molarratiorespectively.  

ThelipidnucleicacidassemblieswereformulatedwithalipidaminetoRNAphosphate 

(N:P)molarratioofabout6,andaratioofgRNAtomRNAof1:2byweight.LNP 

compositionsat5ug/mlwereincubatedinOpTmizerTCAMandfurthersupplementedwith 

5ug/mlrecombinanthumanApoE3(PeprotechCat.350-02)for15minutesat37 0 C.Pre

incubatedLNPcompositionsandTcellswithTransactweremixedtoyieldfinal 

concentrationsoflxlOA 6 Tcells/mland2.5p~gtotalRNA/mLofLNPinTCAMmediawith 

2.50~humanABserum,100U/nIofrecombinanthumaninterleukin-2(PeprotechCat.200

02),5ng/mlJL-7(PeprotechCat.200-07),and5ng/mlJL-15(PeprotechCat.200-15).An 

compositions.Allcellswereincubatedat37 0 Cfor24hours.  

[00449] After48hourspostactivationallgroupsweretransducedwithEF1a-GFP-Luc 

lentivirus.Lentiviruswasremovedfrom-80 0 Candthawedonice.Cellswerecollectedas 

pergroupsandcentrifugedat500Xgfor5minstowashofftheLNPcompositionsand 

media.Cellswereresuspendedindividuallyaccordingtotheirgroupsat2x10A 6 cells/mlin 

TCAMmedia.500ulofthecellsuspensionwasthentransferredtoasterileEppendorftube 

(totallxi0A6cells),and1004oflentiviruswasadded.Cellswerecentrifugedat1000XGfor 

60minutesat370 C.Aftercentrifugationthecellswerecombinedaccordingtotheirgroups 

andresuspendedatlxiOA6cells/miofTCAMmediacontainingfinalconcentrationof2.50 

humanABserum,100U/mLofrecombinanthumaninterleukin-2(PeprotechCat.200-02),5 

ng/mlJL-7(PeprotechCat.200-07),and5ng/mlIL-15(PeprotechCat.200-15)followedby 

incubatingat37 0 Cfor24hours.  

236 
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[00450] Seventy-twohourspostactivationluciferase-transducedTcellsweretreatedwith 

LNPcompositionstodisruptTRACgenesandfurthertreatedwithHD1AAVtoinsertthe 

HD1TCRattheTRAClocus.Cellswerecollectedaspergroupsandcentrifugedat500Xg 

for5minstowashoffthelentivirusandmedia.ThecellswerethenresuspendedinTCAM 

mediaatlxlOA 6 cells/mlinTCAMmedia.LNPcompositionscontainingmRNAencoding 

Cas9(SEQIDNO:802)andsgRNA0013006(SEQIDNO:243),targetingTRACwere 

formulatedwithlipidAcholesterolDSPCandPEG2k-DMGina50:38.5:10:1.5molar 
4 

ratiorespectively.Thelipidnucleicacidassemblieswereformulatedwithalipidamineto 

RNAphosphate(N:P)molarratioofabout6,andaratioofgRNAtomRNAof1:2by 

weight. LNPcompositionsat5ug/mlwereincubatedinOpTmizerTCAMandfurther 

supplementedwith5ug/mlrecombinanthumanApoE3(PeprotechCat.350-02)for15 

minutesat370 C.Pre-incubatedLNPcompositionsandTcellswithTransactweremixedto 

yieldfinalconcentrationsoflxlOA 6 Tcells/mland2.5~agtotalRNA/mLofLNPinTCAM 

with2.50ohumanABserum,100U/mLofrecombinanthumaninterleukin-2(PeprotechCat.  

200-02),5ng/mlJL-7(PeprotechCat.200-07),and5ng/mlIL-iS(PeprotechCat.200-15).  

AvialofEF1a-HD1AAVwasthawedonbenchtopandaddedtotheTRACLNPtreated 

cellsat3x10A5GC/cell.Cellswerethenincubatedat37 0 Cfor24hours.  

[00451] Ninety-sixhourspostactivationcellswerethentreatedforafinalroundofediting 

eitherwithTRBCLNPaloneorincombinationwithHLA-ALNP.TheB2MKOgroupwas 

treatedwithB2MLNP.Cellswerecollectedaspergroupsandcentrifugedat500Xgfor5 

minstowashofftheLNPcompositionsandmedia. Thecellswerethenresuspendedin 

mRNAencodingCas9(SEQIDNO:802)andsgRNA0018995(sgRNAcomprisingSEQID 

NO:13,asshowninTable2)targetingHLA-AwereformulatedasdescribedinExample1.  

LNPcompositionscontainingtheCas9mRNAandsgRNA0000529(SEQIDNO:245) 

targetingB2MandLNPcompositionscontainingtheCas9mRNAandsgRNA0016239 

(SEQIDNO:247)targetingTRBCwereformulatedwithlipidAcholesterolDSPCand 

PEG2k-DMGina50:38.5:10:1.5molarratiorespectively.Thelipidnucleicacidassemblies 

wereformulatedwithalipidaminetoRNAphosphate(N:P)molarratioofabout6,anda 

ratioofgRNAtomRNAof1:2byweight.LNPcompositionsat5ug/mlwereincubatedin 

OpTmizerTCAMandfurthersupplementedwith5ug/mlrecombinanthumanApoE3 

(PeprotechCat.350-02)for15minutesat37 0 C.Pre-incubatedLNPcompositionsandT 

cellswithTransactweremixedtoyieldfinalconcentrationsoflxiQA6Tcells/miand2.5gg 

totalRNAJmLofLNPinTCAMwith2.50ohumanABserum,100U/mbofrecombinant 
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humaninterleukin-2(PeprotechCat.200-02),5ng/mlIL-7(PeprotechCat.200-07),and 

5ng/mlIL-15(PeprotechCat.200-15).ForsimultaneousTRBCandHLA-AeditingLNP 

andApoE3wereformulatedat4XthefinalconcentrationfollowedbyaddingTRBCLNP 

firsttotheTcellsandincubatingat37 0 Cfor15mins.AfterincubationpreformulatedHLA

ALNPcompositionswereaddedthecellswereincubatedfor24hours.  

[00452] Afterthefinalroundofeditingthecellswerewashedbyspinningat500X0for5 

minsandresuspendedinTCGMmediacontainingwith5~ohumanABserum,100U/mEof 

recombinanthumaninterleukin-2(PeprotechCat.200-02),5ng/mlJL-7(PeprotechCat.  

200-07),and5ng/mlIL-iS(PeprotechCat.200-15).  

[00453] Onday5postactivationeditedTcellsweresortedonGFP+cellsusingaBD 

FACSAriaFlowSortertoenrichforluciferase-expressingcells. Sortedcellswererested 

overnightinTCGMmediawithcytokinesina37 0 Cincubator.ThenextdayTcellswerere

stimulatedwithT-cellTransAcff"~'at1:100dilutionfor24hours.Twenty-fourhoursafter 

restimulationTransActTMwaswashedoutandTcellswereculturedandmaintainedin0

Rexplatefor15dayswithregularchangesinmediaandcytokines.  

[00454] Fifteendaysafterfirstrestimulation editinglevelswereconfirmedviaflow 

cytometlyandcellswerewashedandresuspendinHBSSbufferforinjections.  

9.2.HLA-AandCITTAdoubleknockoutTcellsshowprotectionfromNKkilling 

[00455] FortheinvivostudyNKcellsisolatedfromaleukopakbymethodsknowninthe 

artwerewashedwithHBSS(GibcoCat.No.14025-092)andresuspendedatlOxlOA 6 

cells/niforinjectionin1504HBSS.ThirtyfemaleNOG-hIL-15mice(Taconic)were 

hIL-iSservedasNK-non-injectedcontrols.  

[00456] Twenty-eightdaysafterNKcellinjectionmicewereinjectedwithuneditedor 

engineeredTcellsasdescribedinTable21.Briefly,0.2x10A6engineeredTcellswere 

injected16dayspostsecondactivationafterwashinginPBSandresuspendinginHBSS 

solutionataconcentrationof6.Oxi 0 A 6 cells/i50p1.  

[00457] IVISimagingoflivemicewasperformedtoidentifyluciferase-positiveTcellsby 

IVISspectrum.IVISimagingwasdoneat24hours,48hours,72hours,6days,10days,13 

days,17days,20days,24days,27days,31days,34days,38days,42days,44days,48 

days,55days,63days,72days,77days,85daysand91daysafterTcellinjection.Mice 

werepreparedforimagingwithaninjectionofD-luciferini.p.at10p~L/gbodyweightperthe 

manufacturersrecommendationabout1504peranimal.Animalswereanesthetizedand 
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thenplacedintheIVISimagingunit.Thevisualizationwasperformedwiththeexposure 

timesettoautofieldofviewDmediumbinningandF/stopsetto1. Table22and131G.7A 

showsradiance(photons/s/cm2/sr)fromluciferaseexpressingTcellspresentatthevarious 

timepointsafterinjectionoutto91days.FIG.7Bshowsradiance(photons/s/cm 2 /sr)from 

luciferaseexpressingTcellspresentinthevariousmicegroupsafter31days.InvivoB2M 

editedcellsshowedsensitivitytoNKkillingwhiletheHLA-ACJITAdoubleeditedcells 

showedprotectionfromNKmediatedlysis.  

[00458] Table21- T-CellEngineering 

Group Day Dayl Day2 Day3 Day4 Day6 Day DayS Day 
_________0 _______ ______________ ________7 _________16 
HLA-A Thaw CJITA GFP- TRAC+AAV TRBC, Flow Re- Expand Wash 
CIJTA Luc HLA-A & stim in0- & 
KO __________ LV ______ Sort _____ Rex _____ 

________ __________________________________________________________________ Inject 
B2M Thaw B2M GFP- TRAC+AAV TRBC Flow Re- Wash 

Expand 
Control Luc & stim mG- & 

______ _____ LV ______ Sort _____ Rex _____ 

_____________________________ _____________________________________________ Inject 
No Thaw - GFP- Flow Re- Wash 

Expand 
Edit Luc & stim mG- & 

________ _______ LV _________Sort _______ Rex Inject 

[00459] Table22-TotalFlux(photons/sJfromluciferaseexpressingTcellsintreated 
mice at intervals after T cell injection. ________________________________ 

Tcell Timepoin No NK cell injection ___ NK cell injection ___ 

injection t (days) Mean SD n Mean SD n 
NoTcells 1 1170000 0 1 1060000 0 1 

2 884000 0 1 728000 0 1 
3 1090000 0 1 771000 0 1 

10 741000 0 1 799000 0 1 
13 1350000 0 1 751000 0 1 
17 1210000 0 1 709000 0 1 
20 1530000 0 1 1190000 0 1 
24 1280000 0 1 823000 0 1 
27 1430000 0 1 577000 0 1 
31 1310000 0 1 970000 0 1 
34 1840000 0 1 800000 0 1 
38 937000 0 1 750000 0 1 
42 1450000 0 1 757000 0 1 
44 1770000 0 1 797000 0 1 
48 1850000 0 1 666000 0 1 
55 1170000 0 1 723000 0 1 
63 1680000 0 1 799000 0 1 
72 1400000 0 1 840000 0 1 

_____________77 1570000 0 1 801000 0 1 
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85 1220000 0 1 770000 0 1 
____________ 91 1580000 0 1 905000 0 1 
Noedit 1 37560000 34014482.9 5 27882000 27141262.31 5 

2 40698000 22307084.5 5 28640000 14568047.23 5 
3 34210000 18847559.5 5 25692000 14362636.25 5 
6 51440000 10855551.6 5 37700000 34510288.32 5 
10 29460000 5028220.36 5 34060000 24420544.63 5 
13 17350000 8731122.49 5 42864000 47552123.82 5 
17 17380000 ____________ 5 124180000 _____________ 5 

____________ 4065956.22 __ _____________ 217126534.5 ___ 

20 35860000 9912012.91 5 329720000 644006666.9 5 
24 41400000 ____________ 5 1784780000 3583692731 5 

_____________ 6393355.93 ___ ___ 

27 70500000 28116809.9 5 9112600000 1917210686 5 
______________ ___ _______________ 9 ___ 

31 124260000 57196923 5 1438300000 2725446820 5 
S___ 0 2 ___ 

34 313000000 256943574 5 1745000000 2485961282 5 
S___ 0 9 ___ 

38 667800000 614512978 5 2531600000 2611130559 5 
S___ 0 7 ___ 

42 172740000 170322599 5 2108400000 1695661169 5 
____________ 0 8 ___ 0 0 ___ 

44 210140000 221384434 5 1697500000 1372112118 4 
____________ 0 9 ___ 0 8 ___ 

48 506800000 499531385 5 1510666666 1161353233 3 
____________ 0 4 ___ 7 7 ___ 

55 638675000 535037776 4 1630333333 1191318737 3 
____________ 0 7 ___ 3 1 ___ 

63 810575000 672271663 4 
____________ 0 2 ___ _______________ ___ 

72 ____________ _____________ ___ 

77 _____________ ___ ______________ ___ 

____________ 91 ____________ __ _____________ ___ 

B2MKO 1 96334000 62882587.3 5 7192000 6901425.215 5 
138300000 _____________ 5 7296000 ______________ 

____________ 57619007.3 __ _____________ 2213194.524 ___ 

3 117980000 43943736.8 5 7342000 2837475.991 5 
6 104240000 34772230.3 5 7276000 2743998.907 5 
10 81120000 19876921.3 5 6124000 1967035.841 5 
13 45386000 ____________ 5 5748000 _____________ 5 

_______________ 24729233.3 ___ ________________ 3248448.861 ___ 

17 50600000 19718899.6 5 4390000 902607.3343 5 
20 38200000 12211470 5 2772000 _____________ S 

____________ ___ _____________ 947507.2559 ___ 

24 32180000 17561520.4 5 4566000 1182742.576 5 
27 35840000 15497354.6 5 3626000 1995903.304 5 
31 41380000 12243243 5 3344000 1295812.486 5 
34 40740000 13481394.6 5 3864000 506635.964 5 
38 33980000 15116117.2 5 3468000 1330139.09 5 
42 38840000 15452605 5 3504000 688534.676 5 

________________ 44 35280000 19116929.7 5 3266000 910291.1622 5 
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48 31600000 17624982.3 5 3196000 726691.1311 5 
55 38920000 30824779 5 2654000 ______________ 5 

____________ ___ _____________ 475794.0731 ___ 

63 29300000 22330584.4 5 2530000 274135.0032 5 
72 19070000 13309188.6 5 2522000 437344.258 5 
77 30680000 24960508.8 5 2650000 531554.3246 5 
85 24738000 22937833.8 5 1816000 410524.0553 5 

________________ 91 18234000 10913394.5 5 1736000 297707.9105 5 
HLA-AKO 1 63960000 33085918.5 5 59320000 32265414.92 5 
CJITAKO 2 55412000 _____________ 5 49560000 ______________ 5 

S31461432.3 ___ _____________ 9862707.539 ___ 

3 64686000 39918742.2 5 41264000 22521777.9 5 
6 88440000 ______________ 5 33442000 _______________ 5 

____________ 22053865.9 __ _____________ 18099663.53 ___ 

10 68320000 18250397.3 5 42040000 4585084.514 5 
13 57880000 8452041.17 5 37028000 20443236.53 5 
17 39320000 11283040.4 5 41400000 10968135.67 5 
20 40480000 12259363.8 5 37540000 8371260.359 5 
24 39900000 18287017.3 5 37740000 9070446.516 5 
27 37800000 14406422.2 5 31840000 11387185.78 5 
31 46160000 13751836.2 5 25020000 11377477.75 5 
34 39820000 8990383.75 5 28980000 5348551.206 5 
38 42620000 8249363.61 5 31000000 7146677.55 5 
42 30740000 10083798.9 5 16928000 9138868.639 5 
44 31740000 9619667.35 5 26580000 7343500.528 5 
48 30740000 9147021.37 5 28620000 3141178. 123 5 
55 27600000 5482244.07 5 21340000 3673281.911 5 
63 24820000 6599015.08 5 12428000 3646082.83 5 
72 10918000 ____________ 5 13094000 _____________ S 

____________ 3813609.84 ___ _____________ 3349355.162 ___ 

77 24840000 4728953.37 5 14200000 3801973.172 5 
85 15520000 4283923.44 5 14580000 2920102.738 5 

________________ 91 17260000 5452797.45 5 11256000 2456141.283 5 
U 

[00460] Female NOG-hIL-15 mice were engrafted with 0.2x1QA6 human acute 

lymphoblasticleukemia(ALL)cellline697-Luc2,followedbytheinjectionof1OxlOA 6 

engineeredTcellswithvariouseditsinordertodeterminewhethertheeditsprovidea 

specificanti-tumoreffect.GroupsofTcellsstudiedinclude:acontrolgroupofTcellswith 

noedits(697only);TcellswitheditsinTRACandTRBC(TCRKO);Tcellswitheditsin 

TRACandTRBCandinsertionofHD1(TCRKO/WT1insert);TcellswitheditsinTRAC 

andTRBCinsertionofHD1,anddisruptioninHLA-A(HLA-AKO);Tcellswitheditsin 

TRACandTRBCinsertionofHD1andeditsinHLA-AandinCIJTA(AlloWT1);andT 

cellswitheditsinTRACandTRBCandinsertionofHD1inthepresenceofaDNAPM 

compoundandeditsinHLA-AandinCJITA(AlloWT1+PKiCompound1).  
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10.1.TcellPreparation 

[00461] TcellsfromHLA-A2+donor(110046967)wereisolatedfromtheleuokopheresis 

productsofhealthydonor(STEMCELLTechnologies).TcellswereisolatedusingEasySep 
HumanTcellisolationkit(STBMCBLLTechnologiesCat#17951) 0 

followingmanufacturers 

protocolandcryopreservedusingCryostorCS10(STEMCELLTechnologiesCat#07930).  

ThedaybeforeinitiatingTcelleditingcellswerethawedandrestedovernightinTcell 

activationmediaTCAM:CTSOpTmizer(Thermofisher#A3705001)supplementedwith 

2,50ohumanABserum(Gemini#100-512),iXGlutaMAX(Thermofisher#35050061), 

10mMHEPES(Thermofisher#15630080),200U/mLJL-2(Peprotech#200-02),JL-7 

(Peprotech#200-07),IL-iS(Peprotech#200-15).  

10.2Multi-editingTcellswithsequentialLNPdelivery 

[00462] TcellswerepreparedbytreatinghealthydonorcellssequentiallywithfourLNP 

compositionsco-formulatedwithCas9mRNAandsgRNAtargetingeitherTRACTRBC 

CJITA andHLA-A.ThelipidportionoftheLNPcompositionsincludedLipidA 

cholesterolDSPCandPEG2k-DMGina50:38.5:10:1.5molarratiorespectively.Thelipid 

nucleicacidassemblieswereformulatedwithalipidaminetoRNAphosphate(N:P)molar 

ratioofabout6andaratioofgRNAtomRNAof1:2byweight. AtransgenicWT1

targetingTCRwassite-specificallyintegratedintotheTRACcutsitebydeliveringa 

homology-directedrepairtemplateusingAAVindicatedinTable24,incombinationwiththe 

smallmoleculeinhibitorofDNA-dependentproteinkinasetoboostthetgTCRinsertionrate.  

The inhibitor, referred to hereinafter as "DNAPKJ Compound 1" is 9-(4,4

dihydro-SH-purin-8-onealsodepictedas: 

0 

9 N 
-N N~N 

NfiN' 
N NH 

0 

[00463] DNAPKICompound1waspreparedasfollows: 

[00464] GeneralInformation 

[00465] Allreagentsandsolventswerepurchasedandusedasreceivedfromcommercial 

vendorsorsynthesizedaccordingtocitedprocedures.Allintermediatesandfinalcompounds 

werepurifiedusingflashcolumnchromatographyonsilicagel.NMRspectrawererecorded 
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onaBrukerorVarian400MHzspectrometerandNMRdatawerecollectedinCDCl3at 

ambienttemperature.Chemicalshiftsarereportedinpartspermillion(ppm)relativeto 

CDCl3(7.26).Datafor1HNMRarereportedasfollows:chemicalshiftmultiplicity(br 

broads singled doublett triplets quartetdd doubletofdoubletsdt double 

oftripletsm multiplet),couplingconstantandintegration.MSdatawererecordedona 

WatersSQD2massspectrometerwithanelectrosprayionization(ESI)source.Purityofthe 

finalcompoundswasdeterminedbyUPLC-MS-ELSusingaWatersAcquityH-Classliquid 

chromatographyinstrumentequippedwithSQD2massspectrometerwithphotodiodearray 

(PDA)andevaporativelightscattering(ELS)detectors.  

[00466] Example1- Compound1 

[00467] Intermediate la: (B)-NN-dimethy1-N'-(4-methy1-5-nitropyridin-2

yl)formimidamide 

I 
IN N~N 

02N 

[00468] Toasolutionof4-methyl-5-nitro-pyridin-2-amine(5g,1.0equiv.)intoluene(0,3 

M)wasaddedDMF-DMA(3,0equiv4Themixturewasstirredat110 0 Cfor2h.The 

reactionmixturewasconcentratedunderreducedpressuretogivearesidueandpurifiedby 

columnchromatographytoaffordproductasayellowsolid(590'4'HNMR(400MHz 

(CD3)2S0)68.82(s,1H),8.63(s,1H),6.74(s,1H),3.21(in,6H).  

[00469] Intermediate1b:(B)-N-hydroxy-N'-(4-methyl-5-nitropyridin-2-yl)formimidamide 

H 

02N 

[00470] ToasolutionofIntermediatela(4g,1.0equiv.)inMeOH(0.2M)wasadded 

NH2OH'HCl(2.0equiv.).Thereactionmixturewasstirredat80 0 Cfor1h.Thereaction 

mixturewasfilteredandthefiltratewasconcentratedunderreducedpressuretogivea 

residue.TheresiduewaspartitionedbetweenH20andEtOAcfollowedby2xextraction 

withEtOAc.Theorganicphaseswereconcentratedunderreducedpressuretogivearesidue 

andpurifiedbycolumnchromatographytoaffordproductasawhitesolid(660o).1HNMR 

(400MHz,(CD3)2S0)610.52(dJ 3.8Hz, 1H),10.08(ddJ 9.9,3.7Hz,1H),8.84(dJ 

3.8Hz,1H),7.85(ddJ 9.7,3.8Hz,1H),7.01(dJ 3.9Hz,1H),3.36(s,3H).  

[00471] Intermediate1c:7-methyl-6-nitro-[1,2,4]triazolo[1,5-a]pyridine 
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N 
N~N 

I 
02N 

[00472] ToasolutionofIntermediatelb(2.5g,1.0equiv.)inTE-IF(0.4M)wasadded 

trifluoroaceticanhydride(1.0equiv.)at0 0 C.Themixturewasstirredat25 0 Cfor18h.The 

reactionmixturewasfilteredandthefiltratewasconcentratedunderreducedpressuretogive 

aresidue.Theresiduewaspurifiedbycolumnchromatographytoaffordproductasawhite 

solid(440o)'HNMR(400MHzCDCl3)69.53(slH),8.49(slH),7.69(slH),2.78(dJ 

1.0Hz,3H).  

[00473] Intermediate1d:7-methyl-Il1,2,4]triazolo[1,5-a]pyridin-6-amine 

N 
NrN 

I 
H2N 

[00474] ToamixtureofPd/C(lOOow/w 0.2equiv.)inEtOH(0.1M)wasadded 

Intermediate1c(1. 0equiv.andammoniumformate(5. 0equiv.).Themixturewasheatedat 

1050 Cfor2h.Thereactionmixturewasfilteredandthefiltratewasconcentratedunder 

reducedpressuretogivearesidue.Theresiduewaspurifiedbycolumnchromatographyto 

affordproductasapalebrownsolid.'HNMR(400MHz,(CD3)2S0)68.41(s,2H),8.07(d, 

J 9.0Hz2H),7.43(slH),2.22(s,3H).  

[00476] Toasolutionofmethyl(triphenyl)phosphoniumbromide(1.15equiv.)inTHF(0.6 

M)wasaddedn-BuLi(1.1equiv.)at-78 0 Cdropwiseandthemixturewasstirredat0 0 Cfor 

1h.Thenl,4-dioxaspiro[4.5]decan-S-one(50g,1.0equiv.)wasaddedtothereaction 

mixture.Themixturewasstirredat25 0 Cfor12h.Thereactionmixturewaspouredintoaq.  

NH4Clat00 CdilutedwithH20,andextracted3xwithEtOAc.Thecombinedorganiclayers 

wereconcentratedunderreducedpressuretogivearesidueandpurifiedbycolumn 

chromatographytoaffordproductasacolorlessoil(5104'HNMR(400MHzCDCl3)S 

4.67(slH),3.96(s,4H),2.82(tJ 6.4Hz,4H),1.70(tJ 6.4Hz,4H).  

[00477] Intermediate1f7,10-dioxadispiro[2.2.46,23]dodecane 

0 
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[00478] ToasolutionofIntermediate4a(5g,1. 0equiv.)intoluene(3M)wasadded 
ZnEt2(2.57 0 

equiv.)dropwiseat-40 0 Candthemixturewasstirredat-40 0 Cfor1h.Then 

diiodomethane(6.0equiv.)wasaddeddropwisetothemixtureat-40 0 CunderNtThe 

mixturewasthenstirredat20 0 Cfor17hunderN2atmosphere.Thereactionmixturewas 

pouredintoaq.NH4Clat0 0 Candextracted2xwithEtOAc.Thecombinedorganicphases 

werewashedwithbrine(20mL),driedwithanhydrousNa2SO4,filteredandthefiltratewas 

concentratedinvacuum.Theresiduewaspurifiedbycolumnchromatographytoafford 

productasapaleyellowoil(730o).  

[00479] Intermediateig:spiro[2.5]octan-6-one 

[00480] ToasolutionofIntermediate4b(4g,1.0equiv.)in1:1THF/H20(1.0M)was 

addedTFA(3.0equivj.Themixturewasstirredat20 0 Cfor2hunderN2atmosphere.The 

reactionmixturewasconcentratedunderreducedpressuretoremoveTHFandtheresidue 
9 

adjustedpHto7with2MNaOH(aqj.Themixturewaspouredintowaterand3xextracted 

withEtOAc.Thecombinedorganicphasewaswashedwithbrinedriedwithanhydrous 

Na2SO4filteredandthefiltratewasconcentratedinvacuum.Theresiduewaspurifiedby 

columnchromatographytoaffordproductasapaleyellowoil(680o).'HNMR(400MHz 

CDCl3)62.35(tJ 6.6Hz, 4H),1.62(tJ 6.6Hz,4H),0.42(s,4H).  

[00481] Intermediate1WN-(4-methoxybenzyl)spiro[2.5]octan-6-amine 

[00482] To a mixture of Intermediate 4c (2 g, 1.0 equiv.) and (4
0 0 

methoxyphenyl)methanamine(1. 1equiv.)inDCM(0.3M)wasaddedAcOH(1.3equiv.).  

Themixturewasstirredat20 0 Cfor1hunderN2atmosphere.ThenNaBH(OAc)3(3.3 
0 

equiv.)wasaddedtothemixtureat0 0 Candthemixturewasstirredat20 0 Cfor17hunder 
N2atmosphere.Thereactionmixturewasconcentratedunderreducedpressuretoremove 

DCMandtheresultingresiduewasdilutedwithH20andextracted3xwithEtOAc.The 

combinedorganiclayerswerewashedwithbrinedriedoverNa2SO4,filteredandthefiltrate 

wasconcentratedunderreducedpressuretogivearesidue.Theresiduewaspurifiedby 

columnchromatographytoaffordproductasagraysolid(510o). 'HNMR(400MHz 

(CD3)2S0)67.15- 7.07(in,2H),6,77- 6,68(in,2H),3.58(s,3H),3.54(s,2H),2,30(ddtJ 
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10.1,7.3,3.7Hz,1H),1.69- 1.62(in,2H),1.37(tdJ 12.6,3.5Hz,2H),1.12- 1.02(in, 

2H),0.87- 0.78(in,2H),0.13- 0.04(in,2H).  

[00483] Interinediateii:spiro[2.5]octan-6-amine 

H2N 

[00484] ToasuspensionofPd/C(lOOow/w,1.0equiv.)inMeOH(0.25M)wasadded 

Interinediate4d(2g,1.0equiv.)andtheinixturewasstirredat80 0 Cat50Psifor24liunder 

H2atinosphere.Thereactioninixturewasfilteredandthefiltratewasconcentratedunder 

reducedpressuretogivearesiduethatwaspurifiedbycolumnchroinatographytoafford 

productasawhitesolid.'HNMR(400MHz,(CD3)2S0)62.61(ttJ 10.8,3.9Hz,1H), 

1.63(dddJ 9.6,5.1,2.2Hz, 2H),1.47(tdJ 12.8,3.5Hz,2H),1.21- 1.06(in,2H),0.82 

- 0.72(in,2H),0.14- 0.05(in,2H).  

[00485] Interinediate lj: ethyl 2-chloro-4-(spiro[2.5]octan-6-ylainino)pyriinidine-5

carboxylate 

HN 
EtO2C A N 

N 
N-<CI 

[00486] Toainixtureofethyl2,4-dichloropyrinlidine-5-carboxylate(2.7g,1.0equiv.)and 

Interinediateii(1.0equiv.)inACN(0.5- 0.6M)wasaddedK2C03(2.5equiv.)inone 

portionunderN2.Theinixturewasstirredat20 0 Cfor12h.Thereactioninixturewas 

residuewaspurifiedbycolumnchroinatographytoaffordproductasawhitesolid(540'4'H 

NMR(400MHz,(CD3)2S0)68.64(s,1H),8.41(dJ 7.9Hz, 1H),4.33(qJ 7.1Hz,2H), 

4.08(dJ 9.8Hz,1H),1.90(ddJ 12.7,4.8Hz, 2H),1.64(tJ 12.3Hz2H),1.52(qJ 

10.7,9.1Hz2H),1.33(tJ 7.1Hz,3H),1.12(dJ 13.0Hz2H),0.40- 0.21(in,4H).  

1100487] Interinediate1k:2-chloro-4-(spiro[2. 5]octan-6-ylanlino)pyriinidine-5-carboxylic 

acid 

HN 
HO2C 

N 
N-<CI 
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[00488] ToasolutionofIntermediatelj(2g,1.0equiv.)in1:1THF/H20(0.3M)was 

addedLiOH(2.0equivj.Themixturewasstirredat20 0 Cfor12h.Thereactionmixturewas 

filteredandthefiltratewasconcentratedunderreducedpressuretogivearesidue.The 

residuewasadjustedtopH2with2MHClandtheprecipitatewascollectedbyfiltration 

washedwithwaterandtriedundervacuum.Productwasuseddirectlyinthenextstep 

withoutadditionalpurification(820o).'HNMR(400MHz,(CD3)2S0)S13.54(s,1H),8.38 

(dJ 8.0Hz, 1H),8.35(s,1H),3.82(qtJ 8.2,3.7Hz,1H),1.66(dqJ 12.8,4.1Hz 

2H),1.47- 1.34(in,2H),1.33- 1.20(in,2H),0.86(dtJ 13.6,4.2Hz2H),0.08(ddJ 

8.3,4.8Hz,4H).  

[00489] Intermediate11:2-chloro-9-(spiro[2.5]octan-6-yl)-7,9-dihydro-8H-purin-8-one 

0 
-N 

HNYN 

N 

[00490] ToamixtureofIntermediate1k(1.5g,1.0equiv.)andEt3N(1.0equiv.)inDMF 

(0.3M)wasaddedDPPA(1.0equiv.).Themixturewasstirredat120 0 Cfor8hunderN2 

atmosphere.Thereactionmixturewaspouredintowater.Theprecipitatewascollectedby 

filtrationwashedwithwateranddriedundervacuumtogivearesiduethatwasuseddirectly 

inthenextstepwithoutadditionalpurification(670o). 'HNMR(400MHz,(CD3)2S0)6 

11.68(s,1H),8.18(s,1H),4.26(ddtJ 12.3,7.5,3.7Hz,1H),2.42(qdJ 12.6,3.7Hz 

11.6,8.7,4.2,3.5Hz,4H).  

[00491] Intermediate 1m~ 2-chloro-7-methyl-9-(spiro[2.5]octan-6-yl)-7,9-dihydro-8H

punn-8-one 

0 
-N 

N 

[00492] ToamixtureofIntermediate11(1.0g,1.0equiv.)andNaOH(5.0equiv.)in1:1 

THF/H20(0.3-0.5M)wasaddedMel(2.0equiv.).Themixturewasstirredat20 0 Cfor12h 

underN2atmosphere.Thereactionmixturewasconcentratedunderreducedpressureto 

affordaresiduethatwaspurifiedbycolumnchromatographytoaffordproductasapale 
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2H),1.95(tdJ 13.3,3.5Hz2H),1.82- 1.69(in,2H),1.08- 0.95(in,2H),0.39(tdqJ
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yellowsolid(670o).'HNMR(400MHzCDCl3)67.57(s,1H),4.03(ifJ 12.5,3.9Hz 

1H),3.03(s,3H),2,17(qdJ 12.6,3.8Hz,2H),1.60(tdJ 13.4,3,6Hz2H),1.47- 1,34 

(in,2H),1.07(s,1H),0,63(dpJ 14.0,2.5Hz2H),-0.05(s,4H).  

[00493] Compound1:7-methyl-2-((7-methyl-111,2,4]triazolo111,5-a]pyridin-6-yl)amino)-9

(spiro[2.5]octan-6-yl)-7,9-dihydro-8H-purin-8-one 

0 YN N 

NN 
NN~NHI 

-V 

[00494] ToamixtureofIntermediate1m(1. 0equiv.)andIntermediate1d(1. 0equiv.), 

Pd(dppf)C12(0.2equiv.),XantPhos(0.4equiv.),andCs2CO3(2.0equiv.)inDMF(0.2- 0.3 

M)wasdegassedandpurged3xwithN2andthemixturewasstirredat130 0 Cfor12hunder 

N2atmosphere.Themixturewasthenpouredintowaterandextracted3xwithDCM.The 

combinedorganicphasewaswashedwithbrinedriedoverNa2SO4filteredandthefiltrate 

wasconcentratedinvacuum.Theresiduewaspurifiedbycolumnchromatographytoafford 

productasanoff-whitesolid.'HNMR(400MHz,(CD3)2S0)69.09(s,1H),8.73(s,1H), 

8.44(s,1H),8.16(s,1H),7.78(s,1H),4.21(tJ 12.5Hz1H),3.36(s,3H),2.43(s,3H), 

2.34(dtJ 13.0,6.5Hz, 2H),1.93- 1.77(in,2H),1.77- 1.62(in,2H),0.91(dJ 13.2Hz 

2H),0.31(tJ 7,1Hz2H).MS:405.5m/z[M+H].  
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[00495] ThesequentialeditsoccurredforeachgroupasillustratedinTable23.
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[00496] Table23- Tcellengineering 

Group Name Day 1 Day2 Day3 Day4 
TCRKO TRBC __________TRAC __________ 
TCRKO/WT1 TRBC TRAC/AAV 
Insert ________________________________________________________ 
WT1/HLA-A ____________HLA-A TRAC/AAV TRBC 
AlloWT1 CIJTA HLA-A TRAC/AAV TRBC 
AlloWT1+DNA CIJTA HLA-A TRAC/AAV TRBC 
PmCompound +CompouM1 
1 _______________(O.25uM) _______________ 

10.3.LNPTreatmentandExpansionofTcells 

[00497] LNPcompositionswereformulatedinApo-containingmediaanddeliveredtoT 

cellsasfollows:onday1,LNPcompositionsasindicatedinTable24wereincubatedata 

concentrationof5ug/mLinTCAMcontaining5ug/mLrhApoB3(Peprotech350-02).  

MeanwhileTcellswereharvestedwashedandresuspendedatadensityof2x10A 6 cells/mL 

inTCAMwitha1:50dilutionofTCellTransActhumanreagent(Miltenyl,130-111- 160).T 

cellsandLNP-ApoEmediaweremixedata1:1ratioandTcellsplatedincultureflasks 

overnight.  

[00498] Onday2LNPcompositionsasindicatedinTable23wereincubatedata 

concentrationof25ug/mLinTCAMcontaining20ug/mLrhApoE3(Peprotech350-02).  

LNP-ApoEsolutionwasthenaddedtotheappropriatecultureata1:10ratio.  

[00499] Onday3,TRAC-LNPcompositions(Table23)wereincubatedataconcentration 

wereharvestedwashedandresuspendedatadensityoflxlOA 6 cells/mLinTCAM.Tcells 

andLNP-ApoBmediaweremixedata1:1ratioandTcellswereplatedincultureflasks.  

WT1AAVwasthenaddedtotherelevantgroupsatanMOJof3x10A 5 OC/cell.Compound1 

wasaddedtotherelevantgroupsatafinalconcentrationof0.25uM.  

[00500] Onday4LNPcompositionsasindicatedinTable23wereincubatedata 

concentrationof5ug/mLinTCAMcontaining5ug/mLrhApoB3(Peprotech350-02).Tcells 

werewashedbycentrifugationandresuspendedatadensityoflxi0A6cells/mELNP-ApoE 

solutionwasthenaddedtotheappropriateculturesata1:1ratio.  

[00501] Ondays5through11, TcellsweretransferredtoaGREXplate(WilsonWolf)in 

Tcellexpansionmedia(TCBM:CTSOpTmizer(Thermofisher#A3705001)supplemented 

with50oCTSImmuneCellSerumReplacement(Thermofisher#A2596101),lxGlutaMAX 

(Thermofisher#35050061),10mMHEPES(Thermofisher#15630080),200U/mLJL-2 

249 

of5ug/mLinTCAMcontaining10ug/mLrhApoE3(Peprotech350-02).MeanwhileTcells
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(Peprotech#200-02),IL-7(Peprotech#200-07),IL-15(Peprotech#200-15)andexpanded.  

BrieflyT-cellswereexpandedfor6-dayswithfreshcytokinesupplementationeveryother 

day.CellswerecountedusingaVi-CELLcellcounter(BeckmanCoulter)andfoldexpansion 

wascalculatedbydividingcellyieldbythestartingmaterial.  

10.4.QuantificationofTcelleditingbyflowcytometryaridNGS 
0 

[00502] PostexpansioneditedTcellswerestainedinanantibodycocktailtodetermine 

HLA-A2knockout(HLA-AY),HLA-DR-DP-DQknockdownviaCJITAknockout(HLA

DRDPDQ),WT1-TCRinsertion(CD3~Vb8~),andthepercentageofcellsexpressing 

residualendogenous(CD3~Vb&).CellsweresubsequentlywashedanalyzedonaCytoflex 

LXinstrument(BeckmanCoulter)usingtheFlowJosoftwarepackage.Tcellsweregatedon 

sizeandCDS+statusbeforeeditingandinsertionratesweredetermined.Editingand 

insertionratescanbefoundinTable24andFigures9A-9F.Thepercentoffullyedited 

AIloWT1-TcellsexpressingtheWT1-TCRwithknockoutofHLA-AandCJITAwasgated 

as~oCD3~Vb8~HLA-AHLA-DRDPDQ.HighlevelsofHLA-AandCJITAknockoutas 

wellasWT1-TCRinsertionandendogenousTCRKOwereobservedineditedsamples.  

NotablyTcellsreceivingDNAPKinhibitorCompound1showedimprovedediting 

efficiencies 

[00503] IVISimagingoflivemicewasperformedtoidentifyluciferase-positivetumor 

cellsbyIVISspectrum.IVISimagingwasdoneat2days,6days,9days,13days,16days, 

and18daysafterTcellinjection.MicewerepreparedforimagingwithaninjectionofD

luciferini.p.at10~tL/gbodyweightperthemanufacturersrecommendationabout150p.L 

visualizationwasperformedwiththeexposuretimesettoautofieldofviewDmedium 

binningandF/stopsetto1. Table25andFigure10showradiance(photons/s/cm2/sr)from 

luciferaseexpressingTcellspresentatthevarioustimepointsafterinjectionoutto18days.  

[00504] Table24-Tcelleditingefficiency 

Endogenous WT1 HLA- HLA
________________CD8+ TCR+ TCR+ A2- _______________________ 

______________________________________DRDPDQ- AlloWT1+ 
Unedited 26.9 95.4 4.39 0.66 35.7 0.00292 
TCRKO 31.1 5.12 0.5 0.62 30.8 0.23 
WT1 34.2 1.2 78.5 0.47 49.7 0.03 
WT1/HLA-A 24.8 0.93 63.3 99.1 56.4 40.5 
AlloWT1 28.8 0.51 69.3 98.7 96.2 66.1 
AlloWT1+ 
Compound 1 29.2 0.23 89.8 99 96.5 86 
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peranimal.AnimalswereanesthetizedandthenplacedintheIVISimagingunit.The
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[00505] Table 25 - Total Flux (photons/sJ from luciferase-expressingtarget cells in 

treatedmiceatintervalsafterTcellinjection.  

___________________________ Mean SD n 

IRControl 2 668000 0 1 

6 662000 0 1 

9 802000 0 1 
13 834000 0 1 
16 799000 0 1 

_________________ 18 727000 0 1 
697Only 2 11695000 6766940.65 8 

11756250 ________________ 
________________ 6759771.63 ___ 

9 6542375000 4097940177 8 
13 34156125000 19588932739 8 
16 56000000000 14890936841 8 

_________________ 18 _________________ ___ 

TCRKO 2 8696250 3615004.20 8 
8755000 ________________ 8 

_______________ 3659211.47 ___ 

9 1985750000 1311102671 8 
13 39295000000 18556359711 8 
16 50442857143 12082474518 7 

_________________ 18 35000000000 0 1 
ICRKO/WIl 2 1395750 651356.99 8 
Insert 6 1418625 ________________ 8 

_______________ 660585.66 ___ 

9 13293750 10040193.42 8 
13 416762500 _______________ 8 

________________ 340405656.90 ___ 

16 987625000 637380114.80 8 
_________________ 18 2523750000 1518542699 8 
HLA-AKO 2 1306375 514478.92 8 

6 1323750 ________________ 8 
9 1785000 691416.77 8 
13 9851428.57 13794971.82 7 
16 35832857.14 53937852.11 7 

____________________ 18 53608571.43 65167479.22 7 
AlloWI1 2 1085625 137185.94 8 

1100250 ________________ 8 
________________ 136031.25 ___ 

9 12085000 20455051.77 8 
13 43676250 _______________ 8 

_______________ 87426018.67 ___ 

16 146917500 310795920.60 8 
_________________ 18 31418750 

______________ 

________________ _______________ 33596200.65 ___ 

AlloWTi+ 2 1138000 429877.06 8 
DNAPki 6 1152750 ________________ 8 

________________ 420860.26 ___ 

9 1720000 654391.77 8 
13 3976250 _______________ 8 

_________________ 5828721.83 ___ 

16 39420000 97704137.36 8 
_____________________ 18 80597500 162813409.10 8 
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10.5.EngineeredTCellCytokineRelease 

[00506] EngineeredTcellspreparedasdescribedinExample10.1and10.2wereassayedfor 

theircytokinereleaseprofiles.InvitroOCJ-AML3tumorcellkillingassayswereseparately 

performed(datanotshown)usingtheengineeredTcellsThesupematantsfromthetumorcell 

killingassayswereusedtoevaluateeachengineeredTcell'scytokinereleaseprofile.  

[00507] BrieflyTCRKGTcellsAutologousWT1Tcells(TCRKG+WT1TCRinsertion), 

andAllogeneicWT1Tcells(asindicatedinTable24)werethawedandrestedovernightin 

TCGMsupplementedwithJL-2,JL-7,andIL-15. Thefollowingdayacocultureassaywasset 

upwhereeachgroupofengineeredTcellswasco-culturedwithOCJ-AML3targettumor.First, 

OCJ-AML3targettumorcellswerepulsedwithVLDpeptideatdifferentconcentrations(500,50 

5,0.5,0.05,and0.005nM)for1hr.NextTcellsfromeachgroupwerecountedandresuspended 

inTCGMmediawithoutcytokinesandco-culturedwithpulsedOCJ-AML3at1:1E:Tratio.The 

Tcellnumbersintheco-culturewerenormalizedtotheinsertionratestokeeptheE:Tconsistent 

amongdifferentgroups.After24hoursofco-culturethesupematantfromeachco-culture 

samplewasdiluted5xinDiluent2fromtheU-PLEXImmuno-OncologyGroup1(hu) 

Assayskit(MSDCatNo.K151AEL-2).50jiLofdilutedsamplesfromeachgroupwere 

loadedontothemesoscalediscovery(MSD)plateandincubatedfor1hour.  

[00508] ForeachofthecytokinesmeasuredbiotinylatedcaptureantibodyfromtheU

PLEXImmuno-OncologyGroup1(hu)Assays(MSDCatNo.K151AEL-2)wasaddedto 

theassignedlinkeraccordingtothekit'sprotocol.Theantibody-linkermixtureswere 

washedsealedandstoredovernight.  

[00509] Thefollowingdaycalibratorscontainingstandardsforeachofthecytokines(JL-2 

andJFN-y)tobeassayedwerereconstitutedasperthemanufacturer'sinstructionsand 

dilutedtocreatea4-foldstandardcurve.  

[00510] Theplateswerewashedand50RLofthedetectionantibodysolution(prepared 

accordingtokitinstructions)wasaddedtoeachwelloftheMSDplate.Theplatewas 

incubatedfor1hour.  

[00511] AfterincubationtheplatewaswashedandreadimmediatelyontheMSD 

instrument.CytokinereleaseisshowninTables26-27andFigs.hA-hR.  
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vortexedandincubatedatroomtemperaturefor30minutes.Postincubationtheplatewas
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[00512] Table26:IFN-y 

JFN-y 

Log[peptide 

(nM)] TCRKO AutoWTl AL1oWT1 

2.70 122.55 25.96 93417.51 7094.06 147620.65 9709.50 

1.70 134.20 16.97 60680.24 2770.37 104018.15 10358.48 

0.70 144,94 24,90 41863,52 1759,74 99896.25 7700,60 

-0.30 146.14 58.09 4812.67 175.51 31820.97 1331.50 

-1.30 155.20 11.49 77.72 23.65 1592.76 131.04 

-2.30 110.63 22.03 69.41 3.27 351.29 23.17 

[00513] Table27:IL-2 

JL-2 

Log[peptide 

(nM)] TCRKO AutoWT1 A11oWT1 

2.70 4.21 0.63 6031.67 373.56 7525.26 1116.85 

1.70 4.17 0.76 3419.94 97.86 4450.71 861.82 

0.70 5.28 0.25 1882.55 204.86 3780.66 381.75 

-0.30 6.62 2.96 69.51 6.86 452.94 20.13 

-1.30 5.87 1.47 4.88 1.07 10.91 2.80 

Example11:MixedLymphocyteReactionAssay 

[00514] Tcellswereisolatedfromperipheralbloodofahealthyhumandonorwiththe 

followingMHCIphenotype:HLA~A*02:01:01G,03:01:O1GHLA~B*07:02:01GHLA

C*07:02:010. Brieflyaleukapheresispack(StemcellTechnologies)wastreatedin 

ammoniumchlorideRBClysisbuffer(StemcellTechnologies'Cat.07800)for15minutesto 

lyseredbloodcells.Peripheralbloodmononuclearcell(PBMC)countwasdeterminedpost 

lysisandTcellisolationwasperformedusingBasySepHumanTcellisolationkit(Stemcell 

TechnologiesCat.17951)accordingtomanufacturersprotocol.IsolatedCD3+Tcellswere 

re-suspendedinCryostorCS10media(StemcellTechnologiesCat.07930)andfrozendown 

inliquidnitrogenuntilfurtheruse.  
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-2.30 6.55 2.18 5.19 1.32 4,94 2.17
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1100515] FrozenTcellswerethawedatacellconcentrationof1. 5x10A6cells/miintoTcell 

activationmedia(TCAM)composedofOpTmizerTCGMasdescribedinExample3further 

supplementedwith100U/mLofrecombinanthumaninterleukin-2(PeprotechCat.200-02), 

5ng/mlIL-7(PeprotechCat.200-07),5ng/mlJL-15(PeprotechCat.200-15).Cellswere 

restedat370 Cfor24hours.  

[00516] Twenty-fourhourspostthawingTcellswerecountedandresuspendedat2x10A 6 

cells/mlinTCAMmediaand1:50v/vofTransAct(MiltenyiBiotecCat.30-111-160)was 

added.  

1xlOA6 cellswereaddedtoeachwellofa24-welltissuecultureplatekeeping2wellsfor 

eachgrouptobeengineeredand2wellsasuneditedcontrols(Groupsengineered:Unedited 

orWTB2MKO(alsoindicatedasHLA-IorHLAclassI),CJITA(alsoindicatedasHLA 

classIIorHLA-JI)KOB2M+CIJTADKOHLA-AKOHLA-A+CIJTADKO).The 

platewastransferredtoa37 0 Cincubator.LNPcompositionscontainingmRNAencoding 

cas9(SEQIDNO:802)andsgRNA0013675(SEQIDNO:236),targetingCIJTAwere 

formulatedwithlipidAcholesterolDSPCandPEG2k-DMGina50:38.5:10:1.5molar 

ratiorespectively.Thelipidnucleicacidassemblieswereformulatedwithalipidamineto 

RNAphosphate(N:P)molarratioofabout6,andaratioofgRNAtomRNAof1:2by 

weight. LNP compositions at5ug/mlwereincubatedinOpTmizerTCAMfurther 

supplementedwith5ug/mlrecombinanthumanApoE3(PeprotechCat.350-02)for15 

minutesat370 C.In6outofthe12wellspre-incubatedLNPandTcellswithTransactwere 

mixedtoyieldfinalconcentrationsoflxi0A6Tcells/miand2.5jagtotalRNA/mLofLNPin 

(PeprotechCat.200-02),5ng/mlJL-7(PeprotechCat.200-07),Sng/mlIL-15(Peprotech 

Cat.200-15)(Thesewouldbe2wellsfortheCIJTAKOgroup,2wellsforHLA-A+CJITA 

DKOgroupand2wellsfortheB2M+CJITADKOgroup).Alltheadditionalwellswere 

mockeditedwithmediacontainingApoE3butnoLNPcompositions.Allcellswere 

incubatedat37 0 Cfor24hours.  

[00517] 24hourspostactivation,2previouslyuntreatedwellsand2CIJTALNP 

containingwellsweretreatedwithLNPcompositionsforB2M(forB2MKOandB2M+ 

CIJTADKOgroups);and2previouslyuntreatedwellsand2CIJTALNPcontainingwells 

weretreatedwithLNPcompositionsforHLA-A(forHLA-AKOandHLA-A+CJITADRO 

groups).LNPcompositionscontainingtheCas9mRNAandsgRNA0000529(SEQIDNO.  

245)targetingB2MandLNPcompositionscontainingmRNAencodingcas9(SEQID 

NO:802)andsgRNA0018995(sgRNAcomprisingSEQIDNO:13,asshowninTable2) 
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TCAMmediawith2,50ohumanABserum,100U/mLofrecombinanthumaninterleukin-2
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targetingHLA-AwereformulatedlipidAcholesterol1DSPC andPEG2k-DMGina 

50:38.5:10:1.5molarratiorespectively.Thelipidnucleicacidassemblieswereformulated 

withalipidaminetoRNAphosphate(N:P)molarratioofabout6,andaratioofgRNAto 

mRNAof1:2byweight.LNPcompositionsat25ug/mlwereincubatedinOpTmizerTCAM 

furthersupplementedwith2Oug/mlrecombinanthumanApoE3(PeprotechCat.350-02)for 

15minutesat37 0 C.TheB2MandHLA-ALNPcompositionswereaddedtotheappropriate 

wellsofthe24wellplateasmentionedabovetoyieldfinalconcentrationsof2.5~agtotal 

RNA/mLofLNPinTCAMmediawith2.50ohumanABserum,100U/mLofrecombinant 

humaninterleukin-2(PeprotechCat.200-02),5ng/mlJL-7(PeprotechCat.200-07),5ng/ml 

IL-iS(PeprotechCat.200-15).Anadditionalgroupofcellsweremockeditedwithmedia 

containingApoE3butnoLNPcompositionstoserveastheuneditedorWTcontrol.Allcells 

wereincubatedat37 0 Cfor24hours.  

[00518] 24hourspostthesecondroundofeditingcellswerewashedbyspinningat 

500x0forSminsandresuspendedinTCEMmediacontainingwith5'~oCTS T M ImmuneCell 

SR(GibcoCat.A2596101),100U/mLofrecombinanthumaninterleukin-2(PeprotechCat.  

200-02),5ng/mlIL-7(PeprotechCat.200-07),Sng/mlIL-i5(PeprotechCat.200-15.The 

cellswereculturedandmaintainedinG-Rexplatefor7dayswithregularchangesinmedia 

andcytokinesafterwhichtheywerere-suspendedinCryostorCS10media(Stemcell 

TechnologiesCat.07930)andfrozendowninliquidnitrogenuntilfurtheruse.  

[00519] SixgroupsofdonorTcells(wildtypeuneditedB2MKOHLA-AKOCJITA 

KOHLA-A+CJITADKOB2M+CIJTADKO)werethawedandresuspendedinTCGMat 

shownbelowinTable28).Peripheralbloodmononuclearcells(PBMCs)from3hosts 

(AutologoushostAllogeneichost(HLA-BandCmatchedhost),andPositivecontrolhost 

(HLA-A HLA-BandHLA-Cmismatched)werethawedresuspendedinTCGMat 

lxlOA6 /mL+100U/mlJL-2,0.5ng/mLIL-7&IL-iS.Donorandhostcellswererested 

overnightina37 0 Cincubator.Thefollowingdaydonorcellflaskswereirradiatedat4000 

radandspundownandeachgroupwasresuspendedatlxi0A 6 /mLinTCGMwithout 

cytokines.HostPBMCsfromthetwohostsweredepletedofCD56~cellsusingtheCD56 

MicroBeads(MiltenyiBiotecCat.No.130-050-401).AboutlxlOA 6 cellsfromeachhost 

weresavedin15mLtubesforunlabeledflowcontrols.Tolabel18x10A 6 cellsofeachhosta 

vialofCellTraceViolet(ThermoFisherCat.No.C34571)wasbroughttoroomtemperature 

andreconstitutedusing20~tLDMSOtogenerateastockof5mMCTV.Hostcellswere 

resuspendedat~1x10A 6 /mLinphosphatebufferedsaline(CorningCat.No.21-040-CV)and 
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lxi0A6 /mL+100U/mIJL-2,0.5ng/mLJL-7&IL-15(DonorandHostHLA-genotypesare
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transferredtoanother50mLconicaltube.Afteradding184CTVintothetubestostain 

hostcellsthetubesweretransferredtoa37 0 Cincubatorfor15minutes.Followingthatthe 

tubesweretoppedupto40mLwithTCGMwithoutcytokinestoabsorbanyunbounddye.  

Thelabelledhostcellswerethenspundownat500xgfor5minutesandresuspendedin 

TCGMwithoutcytokinesatlxlOA 6 /mL.50,000cellsper504perwellofhostPBMCs 

wereplatedperwellfromappropriatehosts.Inthewellsrequiring4xhostcells(control 

samplestonormalizethedata),200,000hostcellswereplatedper2004perwell.Inthe 

hostcellslabelled"host+TransAct"(proliferationpositivecontrol),50,000cellsper504 

perwellofhostPBMCswereseededfollowedbytheadditionof14ofTCellTransAct T M 

human(MiltenyiBiotecCat.No.130-111- 160),andthevolumeofthesewellswasmadeup 

to2004withcytokinefreeTCGM.Theirradiateddonorcellswereplatedaccordingtothe 

platelayoutat150,000cellsper1504perwell.Forflowcontrols,50,000cellsfromone 

donorandhosteachwereplatedtogether.Thevolumeinallwellswasfilledto2004with 

TCGMwithoutcytokines.  

[00520] Onday5postco-culturehalfthemedia(~1004)fromeachwellwasreplaced 

withfreshmedia(TCGMwithoutcytokines).  

[00521] OndaySpostco-culturetheassayplatewasstainedandanalyzedbyflow 

cytometry.Forthepurposeofstainingtheplatewasspunat600xgfor3minutesflickedto 

removemediaand1004ofa1:100v/vsolutionofFcblocker(BiolegendCat#422302) 

inFACSbufferwasaddedtoeachwell.CellswereresuspendedintheFcblockerandthe 

platewasincubatedatroomtemperaturefor5minutes.Anantibodycocktailwasprepared 

mixturewasaddedtoeachsamplewell.Theplatewasprotectedfromlightbycoveringwith 

analuminumfoilandincubatedat2-8 0 Cfor20-30minutes.Afterstainingtheplatewas 

spunat600xgfor3minutesflickedtoremovemediaandwashedwith200gLofFACS 

buffer.Theplatewaswashedagainandthecellpelletswereresuspendedin704ofa1:200 

v/vsolutionoftheviabilitydye7-AAD(BDPharmingenCat#51-6898lE).Unstainedwells 

wereresuspendedin704ofFACSbuffer.Theplatewasrunonfastmode(60secondsper 

well)onCytoflexflowcytometer.TheresultsshowninTables29Aand29BandFigures 

8Aand8B(figuresshowasubsetofdataforWildtypeB2MKOandHLA-A+CJITA 

DKO),demonstratethattheHLA-A+CIJTADROcellselicitminimalCD4andCDS 

responsesintheallogeneichost(HLA-BandCmatched),whichwerecomparabletothe 

responseelicitedbyB2M+CIJTADKOcells.Resultsforeachgrouphavebeennormalized 

tothatoftheproliferationofthe4xhostgroupfortherespectivehost.  
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suchthateachantibodywaspresentata1:100v/vdilutionand1004ofthisantibody
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[00522] Table28- GenotypesofTcelldonorandPBMCHosts 
______ HLA-A HLA-B HLA-C HLA-DR __________ HLA-DP 
____________________________________ HLA-DQ___________ 

Tcell DPA1*O1:03: 
Donor DRB1*15:O1: DQA1*O1:02: 010 
and B*07:02:0 C*07:02:0 010 02:07:010 

010, Autolog 0301010 10 10 DRB5*O1:O1: DQB1*06:02: DPB1*04:O1: 
ous 010 010 010, 
Host _____________________________________________________________ 19:01:010 

DRB1*13:01: DQB1*06:02: DPB1*02:01: 
010 

010, 020 
BC B*07:02:0 C*05:01:0 15:01:010, 

matched A*02:01:0 DRB3*01:01: 06:03:010, 04:02:010 
io 10, 10, DQA1*01:02: DPA1*01:03: 

44:02:010 07:02:010 020 
DRB5*01:01: 010, 010 01:03:010 

___________ __________ 01 __________________________ 

HLA DRB1*08:01: 
mis- A*11:01:0 B*40010 C*03040 010, DQB1*04:02: DPB1*03:O1: 13:02:010 010 matched 1Q 010, 24:02:010 06:04:010 05:01:010 Host 010 ________ 

[00523] Table29A- ProliferationofHostCD4+TCells 

Autologous Host Allogeneic Host Positive Control Host 

Group Average0 SD0 Average0 SD0 o Average0 o SD0 Normalized Normalized Normalized Normalized Normalized Normalized 
Proliferation Proliferation Proliferation Proliferation Proliferation Proliferation 

WT -13.76 3.05 5.93 1.72 39.07 3.68 
B2MKO -13.50 2.66 -3.22 5.10 42.47 3.20 

B2M + -11.98 2.76 -5.15 5.21 -14.20 4.64 
CJITAKO ________________________________________________ 

HLA-AKO -9.14 7.96 7.67 12,41 41.83 5.01 
HLA-A+ 2.03 -3.00 4.47 -3.97 6.57 
CJITAKO 11.33 

[00524] Table29B- ProliferationofHostCDS+TCells 

Autologous Host Allogeneic Host Positive Control Host 
0 0 Average0 0 

Group Average0 0 0 SD Normalized Normalized Normalized Normalized Normalized Normalized 
Proliferation Proliferation Proliferation Proliferation Proliferation Proliferation 

WT 7.53 6.95 35.71 12.28 74.00 1.42 
B2MKO -8.87 3.75 20.41 0.95 31.97 11.70 
CJITAKO 1.43 5.24 6.17 4.89 56.07 8.53 
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B2M + 
CJITAKO 9.63 14.50 -0.05 4.59 0.47 5.23 
HLA-A 22.40 23.65 25.31 16.59 71.83 2.25 
KO ______________________________________________________ 

HLA-A+ 
CJITAKO 17.57 12.00 5.14 2.88 58.13 7.02 

Example12:SequentialDeliveryofMultipleLNPCompositionsforMultipleGene 

DisruptionsandInsertions 

[00525] Tcellswereengineeredwithaseriesofgenedisruptionsandinsertions.Healthy 

donorcellsweretreatedsequentiallywithfourLNPcompositionseachLNPcompositionco

formulatedwithmRNAencodingCas9(SEQIDNO:802)andsgRNAtargetingeither 

TRAC(0013006)(SEQIDNO:243),TRBC(0016239)(SEQIDNO:247),CJITA 

(0013675)(SEQIDNO:246),orHLA-A(0018995)(sgRNAcomprisingSEQIDNO:13 

asshowninTable2).LNPcompositionswereformulatedaccordingtotheGroupsindicated 

inTable30witheitherlipidAcholesterolDSPCandPEG2k-DMGina35:47.5:15:2.5 

molarratio(Groups1and2),respectivelyorlipidAcholesterolDSPCandPEG2k-DMGin 

a50:35:10:1.5molarratio(Group3),respectivelyattheindicateddoses.Groups1and2 

differinLNPconcentration.Thelipidnucleicacidassemblieswereformulatedwithalipid 

aminetoRNAphosphate(N:P)molarratioofabout6andaratioofgRNAtomRNAof1:2 

byweight.AtransgenicWT1targetingTCRwassite-specificallyintegratedintotheTRAC 

cutsitebydelivenngahomologydirectedrepairtemplateusingAAV.LNPcompositions 

werepreparedeachdayanddeliveredtoTcellsasdescribedinTable30.  

[00526] TcellsfromthreeHLA~A*02:01+serotypeswereisolatedfromtheleukopheresis 

productsoftwohealthydonors(STEMCELLTechnologies).Tcellswereisolatedusing 

EasySepHumanTcellisolationkit(STEMCELLTechnologiesCat#17951)following 

manufacturersprotocolandciyopreservedusingCryostorCS10(STEMCELLTechnologies 

Cat#07930).ThedaybeforeinitiatingTcelleditingcellswerethawedandrestedovernight 

inTcellactivationmedia(TCAM:CTSOpTmizerThermofisher#A3705001)supplemented 

with2,SOohumanABserum(Gemini#100-512),iXGlutaMAX(Thermofisher#35050061), 

10niMHEPES(Thermofisher#15630080),200U/mLIL-2(Peprotech#200-02),JL-7 

(Peprotech#200-07),andIL-iS(Peprotech#200-15).  
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12.2LNPTreatmentandExpansionofTcells 

[00527] LNPcompositionswerethawedanddilutedoneachdayinApoBcontaining 

mediaanddeliveredtoTcellsasfollows.  

[00528] Table30- OrderofEditingforTCellEngineering 

Group Day1Edit Day2Edit Day3Edit Day4Edit 
(LNPformulation (LNP (LNP (LNP 
&final formulation& formulation& formulation& 
concentration) final final final 

_____________________________ concentration) concentration) concentration) 
Group CJITAKO HLA-AKO TRACE TRBCKO 

9 

(LipidA: (Lipid~: (LipidA. (LipidA: 
35:47.5:15:2.5, 35:47.5:15:2.5, 35:47.5:15:2.5, 35:47.5:15:2.5, 

________0.65 /mL 0.65 /mL 0.65 /mL 0.65 /mL 
________________ jig jig jig gg 
Group CJITAKO HLA-AKO TRACE TRBCKO 

9 

(LipidA: (Lipid~: (LipidA. (LipidA: 
35:47.5:15:2.5,2.5 35:47.5:15:2.5, 35:47.5:15:2.5, 35:47.5:15:2.5, 

_________gg/mL) 2.5 jig/mL) 2.5 jig/mL) 2.5 gg/mL) 
Group CJITAKO HLA-AKO TRACE TRBCKO 

9 

(LipidA: (Lipid~: (LipidA. (LipidA: 
50:35.5:10:1.5,2.5 50:35.5:10:1.5, 50:35.5:10:1.5, 50:35.5:10:1.5, 

________________ ptg/mL) 2.5 jig/mL) 2.5 jig/mL) 2.5 gg/mL) 
Unedited None None None None 

[00529] Onday1,LNPcompositionsasindicatedinTable30wereincubatedinTCAM 

containing5jig/ntrhApoE3(Peprotech350-02).MeanwhileTcellswereharvested 

washedandresuspendedatadensityof2x10A 6 cells/mLinTCAMwitha1:50dilutionofT 

CellTransActhumanreagent(Miltenyi,130-111-160).TcellsandLNP-ApoEmediawere 

[00530] Onday2 LNPcompositionsasindicatedinTable30wereincubatedata 

concentrationof25jxg/mLinTCAMcontaining20jxg/mLrhApoE3(Peprotech350-02).  

LNP-ApoEsolutionwasthenaddedtotheappropriatecultureata10:1ratio.  

[00531] Onday3, asindicatedinTable30TRAC-LNPcompositionswereincubatedin 

TCAMcontaining5 gg/mLrhApoE3(Peprotech350-02).Meanwhile Tcellswere 

harvestedwashedandresuspendedatadensityoflxiQA6cells/mLinTCAM.Tcellsand 

LNP-ApoEmediaweremixedata1:1ratioandTcellswereplatedincultureflasks.WT1 

AAVwasthenaddedtoeachgroupataMOJof3x1QA5 GC/cell.TheDNA-PKinhibitor 

"Compound1" wasaddedtoeachgroupataconcentrationof0.25gM 

[00532] Onday4,LNPcompositionsasindicatedinTable30wereincubatedinTCAM 

containing5gg/mLrhApoE3(Peprotech350-02).MeanwhileTcellswereharvested 
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washedandresuspendedatadensityoflxi0A6cells/mbinTCAM.TcellsandLNP-ApoE 

mediaweremixedata1:1ratioandTcellsplatedincultureflasks.  

[00533] Ondays5-13,Tcellsweretransferredtoa24-wellGREXplate(WilsonWolf, 

80192)inTcellexpansionmedia(TCBM:CTSOpTmizerThermofisher#A3705001) 

supplementedwith50ohumanABserum(Gemini#100-512],iXGlutaMAX(Thermofisher 

#35050061],10mMHEPES(Thermofisher#15630080),200U/mbJL-2(Peprotech#200

02),JL-7(Peprotech#200-07),IL-15(Peprotech#200-15)andexpandedpermanufacturers 

protocols.BrieflyT-cellswereexpandedfor8-dayswithmediaexchangesevery2-3days.  

[00534] PostexpansioneditedTcellswereassayedbyflowcytometrytodetermineHLA

A*02:01knockoutHLA-DR-DP-DQknockdownviaCIJTAknockoutWT1-TCRinsertion 

(CD3~Vb8~),andthepercentageofcellsexpressingresidualendogenous(CD3~Vb&).T 

Cellswereincubatedwithanantibodycocktailtargetingthefollowingmolecules:Vb8 

(BiolegendCat.348104),HLA-A2(BiolegendCat.343320),HLA-DRDPDQ(Biolegend 

Cat. 361712),CD4(Biolegend Cat. 300538),CD8(Biolegend Cat. 301046), CD3 

(Biolegend Cat.317336),CCR7(BiolegendCat.353214),CD62L(Biolegend Cat.  

304820),CD45RA(BiolegendCat.304134),CD45RO(BiolegendCat.304230),CD56 

(BiolegendCat.318328),andViakrome(BeckmanCoulterCat.C36628). Cellswere 

subsequentlywashedprocessedonaCytoflexLXinstrument(BeckmanCoulter)and 

analyzedusingtheFlowJosoftwarepackage.TcellsweregatedonsizeandCD4/CDSstatus 

beforeeditingandinsertionratesweredetermined.Thepercentageofcellsexpressing 

relevantcellsurfaceproteinsfollowingsequentialTcellengineeringareshovaiinTable31 

(insertionoftheWT1-TCRcombinedwithknockoutofHLA-AandCIJTA)wasgatedas0 

CD3~Vb8~HLA-AHLA-DRDPDQandisshowninFigure12B.HighlevelsofHLA-Aand 

CIJTAknockoutaswellasWT1-TCRinsertionwereobservedineditedsamplesfromall 

groupsyielding>750ooffullyeditedCD8+Tcells.Thelowerdosage(0.65gg/mL)used 

withLipidA35:15:47.5:2.5compositionshowedsimilarpotencyineditingTcellsacrossall 

targetsastheLipidA50:10:35.5:1.5formulationatahigherdose(2.5jig/mL).  

[00535] Table31. EditingratesinCD8+Tcells 

_________________________________ Group 1 ________Group2 ________Group3 Unedited 
Edit Mean S N Mea SDN Mea SD N Mea SD N 

___________________ D ____ n _______ n ________n ________ 
FullyEdited 79.6 4.7 3.0 80.5 4.2 3.0 76.8 1.9 3.0 0.2 0.2 3.0 
(VbS+,CD3+,HLA
DRPDPDQ-,HLA
A*02:01~) ________________ _______________ ________________ ________________ 
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_________________________________Group 1 ________ Group2 ________ Group3 Unedited _________ 

3.6 3.0 96.4 4.7 3.0 96.4 4.4 3.0 3.6 3.8 3.0 
HLA-AKO(HLA- 97.1 
A*02:01~) ________________ _______________________________________________ 
CJJTAKO(HLA- 99.3 0.4 3.0 97.7 2.1 3.0 98.7 0.9 3.0 na na na 
DRDPDQ-) _________________________________________ 

99,3 0.1 3.0 99.7 0.1 3.0 98.7 1.1 3.0 1.8 1.4 3.0 TCRKO(CD3-) _________________________________________ 
WTlTCRlnsertion 82,6 2.0 3.0 85.6 0,8 3.0 81,1 2.1 3,0 0,2 0,2 3.0 
Vb8+ ________________________________________________________ 

___ __ __ ___ __ __ ___ __ __ ___ __ __ 

Example13:CytotoxicSusceptibilityofEngineeredTCells 

[00536] EngineeredTcellswereassayedforcytotoxicsusceptibilitywhentargetedby 

naturalkiller(NK)cells.  

[00537] NKcells(StemeellTechnologies)werethawedandresuspendedatacell 

concentrationoflxlOA6cells/mlintoTcellgrowthmedia(TCGM)composedofOpTmizer 

TCGMandfurthersupplementedwith100U/mLofrecombinanthumaninterleukin-2 

(PeprotechCat.200-02),5ng/mLJL-7(PeprotechCat.200-07),5ng/mLIL-i5(Peprotech, 

Cat.200-15).Cellswereincubatedat37 0 Cfor24hours.  

[00538] Twenty-fourhourspostthawtheNKcellswerelabelledwith0.5kMCellTrace 

Violet(CTV)asfollows:avialofCTV(CellTrace T M VioletCellProliferationKitforflow 

cytometryCat.C34571)wasreconstitutedinDMSOfromthekittogivea5mMstock 

concentration.Two4ofCTVstockwasdilutedwith184Phosphate-BufferedSaline 

(PBS)(ComingCat.21-040-CV)toobtainaconcentrationof0.5mM.NKcellswere 

centrifugedat500xgfor5minutesthemediawasaspiratedandcellswereresuspendedin 

PBSataconcentrationof1x10%cells/mLsuchthatthefinalconcentrationofCTVdyewas 

UnbounddyewasquenchedbytheadditionofTCGMandincubatedfor5minutes.Thecells 

werecentrifugedat500xgfor5minutes.CellsareresuspendedinTCGMsupplemented 

with100U/mLofrecombinanthumaninterleukin-2(PeprotechCat.200-02),5ng/mLJL-7 

(PeprotechCat.200-07),5ng/mLJL-15(PeprotechCat.200-15)ataconcentrationof 

2x10A6cells/nt.Totestarangeofeffector:target(E:T)ratiosCTV-labelledNKcellswere 

aliquotedin1004ofmediaina6-point,2-foldserialdilutionwiththehighestnumberof 

cellsbeing2x 1 0 A 5 cells.Media-onlysampleswereincludedasnegativecontrols.  

[00539] TcellswereengineeredusingBC22nandUGImRNAusing0023523(SEQID 

NO:1016)targetingHLA-Aasatestsampleandwith0023519(SEQIDNO:S16)targeting 

B2MasapositivecontrolforNKkilling.  
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[00540] TcellswerepreparedfromaleukopakusingtheEasySepHumanTCellIsolation 

Kit(StemCellTechnologyCat.17951)followingthemanufacturersprotocol.Tcellswere 

cryopreservedinCryostorCS10freezingmedia(Cat.07930)forfutureuse.UponthawT 

cellswereplatedatadensityof1.0x10A6cells/mLinTcellRiOmediacomposedofRPMJ 

1640(ComingCat.1O-040-CV)containing1 ~(v/v)offetalbovineserum,2mM 

Glutamax(GibcoCat.35050-061),22jiMof2-Mercaptoethanol,100uMnon-essential 

aminoacids(ComingCat.25-025-Cl),1mMsodiumpyruvate,10mMHEPESbuffer,1~o 

ofPenicillin-Streptomycinplus100U/mLofrecombinanthumaninterleukin-2(Peprotech, 

Cat.200-02).TcellswereactivatedwithDynabeads®HumanT-ActivatorCD3/CD2S 

(GibcoCat.11141D).CellswereexpandedinTcellmediafor72hourspriortomRNA 

transfection.  

[00541] SolutionscontainingmRNAencodingBC22n(SEQIDNO:972)orUGI(SEQ 

IDNO:1005)werepreparedinsterilewater.50jiMtargetingsgRNAswereremovedfrom 

theirstorageplatesanddenaturedfor2minutesat95 0 Cbeforecoolingonice.Seventy-two 

hourspostactivationTcellswereharvestedcentrifugedandresuspendedataconcentration 

of12.5x10A6Tcells/mLinP3electroporationbuffer(Lonza).Foreachwelltobe 

electroporated,1x10A5Tcellsweremixedwith200ngofeditormRNA(BC22n),200ngof 

UGImRNAand20pmolsofsgRNAinafinalvolumeof204ofP3electroporationbuffer.  

Thismixwaselectroporatedusingthemanufacturerspulsecode.  

[00542] UneditedTcellswereassayedasanegativecontrolforNKkilling.Othercontrols 

forflowcytometiyincludedCTV-labelledNKcellswithoutTcellsaC'unstained"sample 

heatkilledNKcellsandTcellsstainedwith7AAD.Tcellswereresuspendedatadensityof 

2x1QA5cellsinTCGMcomposedofOpTmizerTCGMandfurthersupplementedwith100 

U/mEofrecombinanthumaninterleukin-2(PeprotechCat.200-02),5ng/mLJL-7 

(PeprotechCat.200-07),and5ng/mLIL-i5(PeprotechCat.200-15).TwentythousandT 

cellswereaddedtoeachwellofNKcellsandmediacontrols.Cellswereincubatedat37 0 C 

for24hours.  

[00543] At24hourshalfofthevolumeofthecellsfromtheLDheatkilledwellwereheat 

killedandtransferredbacktothesamewellintheassayplate.Cellswerecentrifugedand 

resuspendedin80gLofa1:200v/vsolutionof7-AAD(BDBiosciencesCat.559925)in 

FACSbuffer(PBS+20oFBS(GibcoCat.A31605-02)+2mMEDTA(InvitrogenCat.15

575-020)).DataforspecificlysisofTcellswereacquiredbyflowcytometryusinga 

CytoflexLXinstrument(BeckmanCoulter)andanalyzedusingtheFlowJosoftwarepackage.  
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GateswerefirstdrawnontheCTVnegativepopulationtogateouttheNKcellsfollowedby 

gatingonsingletsafterwhichagatewasdrawnonthe7-AADnegativepopulationtogatefor 

theliveTcells.ThepercentlysisofTcellswascalculatedbysubtractingthelivecell 

percentagefrom100.TcellseditedusingBC22nandHLA-Aguide0023523(SEQIDNO: 

1016)wereprotectedfromNKcellmediatedcytotoxicityasshowninTable32andFig.13.  

[00544] Table32- MeanpercentagelysisofengineeredIcellsexposedtoHLA-B 

andCmatchedNKcells 

E:T Unedited___ G023519_B2M G023523 HLA-A 
____ Mean SD n Mean SD n Mean SD n 

10 19.65 2.33 2 69.60 4.81 2 22.23 1.10 3 

5 18.80 1.59 3 61.10 0.85 2 21.35 0.49 2 

2.5 22.27 6.62 3 47,95 0.49 2 22.10 1.27 2 

1.25 18.47 1.27 3 39.20 2.98 3 21.00 0.81 3 

0.63 19.30 0.66 3 30.20 NA 1 19.75 0.35 2 
0.31 20.70 5.02 3 40.60 NA 1 20.27 1.67 3 

0 19.77 2.01 3 26.57 2.73 3 18.30 1.41 3 

Example14:EditinghumanTcellswithBC22nUGIand91-mersgRNAs 

[00545] Thebaseeditingefficacyof91-mersgRNAasassessedbyreceptorknockoutwas 

comparedtothatofa100-mersgRNAformatwiththesameguidesequence.  

[00546] Thetested91-mersgRNAincludea20-nucleotideguidesequence(asrepresented 

byN)andaguidescaffoldasfollows: 

NNGUUUUAGAmGmCmUmAmGmAmAmAmU 

GmUmGmC*mU(SEQIDNO:1003),whereAC,0,UandNareadeninecytosine, 

guanineuracilandanyribonucleotiderespectivelyunlessotherwiseindicated.Anmis 

indicativeofa2'O-methylmodificationandan~isindicativeofaphosphorothioatelinkage 

betweenthenucleotides.UnmodifiedandmodifiedversionsoftheguideisprovidedinTable 

6(SequenceTable).  

0 Example14.1.Tcellpreparation 

[00547] Healthyhumandonorapheresiswasobtainedcommercially(Hemacare),andcells 

werewashedre-suspendedinCliniMACS®PBS/EDTAbuffer(MiltenyiBiotecCat.130

070-525)andprocessedinaMu1tiMACS T M Cell24SeparatorPlusdevice(MiltenyiBiotec).  

TcellswereisolatedviapositiveselectionusingaStraightfromLeukopak®CD4/CDS 
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MicroBeadkithuman(MiltenyiBiotecCat.130-122-352).Tcellswerealiquotedand 

cryopreservedforfutureuseinCryostor®CS10(StemCellTechnologiesCat.07930).  

[00548] Healthyhumandonorapheresiswasobtainedcommercially(Hemacare),andcells 

werewashedre-suspendedinCliniMACS®PBS/EDTAbuffer(MiltenyiBiotecCat.130

070-525)andprocessedinaMu1tiMACS T M Cell24SeparatorPlusdevice(MiltenyiBiotec).  

TcellswereisolatedviapositiveselectionusingaStraightfromLeukopak®CD4/CDS 

MicroBeadkithuman(MiltenyiBiotecCat.130-122-352).Tcellswerealiquotedand 

cryopreservedforfutureuseinCryostor®CS10(StemCellTechnologiesCat.07930).  

[00549] UponthawTcellswereplatedatadensityof1. 0x10A6cells/ntinTcell 

growthmedia(TCGM)composedofCTSOpTmizerTCellExpansionSFMandTCell 

ExpansionSupplement(ThermoFisherCat.Al048501),50ohumanABserum(GeminiBio 

Cat.100-512)iXPenicillin-StreptomycinlxGlutamax,10mMHEPES,200U/mL 

recombinanthumaninterleukin-2(PeprotechCat.200-02),5ng/mlrecombinanthuman 

interleukin7(PeprotechCat.200-07),and5ng/mlrecombinanthumaninterleukin15 

(PeprotechCat.200-15).Tcellswererestedinthismediafor24hoursatwhichtimethey 

wereactivatedwithTCellTransAct T M humanreagent(MiltenyiCat.130-111- 160)addedat 

a1:100ratiobyvolume.Tcellswereactivatedfor48hourspriortoLNPtreatments.  

Example14.2.TcellLNPtreatmentandexpansion 

[00550] Forty-eighthourspost-activationTcellswereharvestedcentrifugedat500gfor 

5nunandresuspendedataconcentrationof1x10%Tcells/mLinTcellplatingmedia 

interleukin-2(PeprotechCat.200-02),10ng/mlrecombinanthumaninterleukin7 

(PeprotechCat.200-07),and10ng/mlrecombinanthumaninterleukin15(PeprotechCat.  

200-15).504ofTcellsinTCPM(5x10A4Tcells)wereaddedperwelltobetreatedin 

flat-bottom96-wellplates.  

[00551] LNPswerepreparedasdescribedinExample1ataratioof35:47.5:15:2.5(Lipid 

A!cholesterol/DSPC/PEG2k-DMG).TheLNPswereformulatedwithalipidaminetoRNA 

phosphate(N:P)molarratioofabout6.LNPsencapsulatedasingleRNAspecieseithera 

sgRNAasdescribedinTable34,BC22nmRNA(SEQIDNo:972),orUGImRNA(SEQID 

No.1005).  

264 

(TCPM):aserum-freeversionofTCGMcontaining400U/mLrecombinanthuman



WO20221140586 PCTfLTS2O21/064930 

[00552] Table33 100-merand91-mersgRNAs.  

Gene target 100-mer 91-mer 
HLA-A 0021209 0023523 

____________ (SEQ ID NO: 381) (SEQ ID NO: 1016) 

[00553] PriortoTcelltreatmentLNPsencapsulatingasgRNAweredilutedto6.64 

gg/mLinTcelltreatmentmedia(TCTM):aversionofTCGMcontaining20ug/mL 

rhApoB3intheabsenceofinterleukins2,5or7.TheseLNPswereincubatedat37 0 Cfor15 

minutesandseriallydiluted1:4usingTCTMwhichresultedinan8-pointdilutionseries 

rangingfrom6.64gg/mLtozero.Similarlysingle-cargoLNPswithBC22nmRNA(SEQID 

NO:972)orUGImRNA(SEQIDNO:1005)weredilutedinTCTMto3.32and1.67 

gg/mLrespectivelyincubatedat37 0 Cfor15minutesandmixed1:1byvolumewith 

sgRNALNPsseriallydilutedinthepreviousstep.Last,504fromtheresultingmixwas 

addedtoTcellsin96-wellplatesata1:1ratiobyvolumeTcellswereincubatedat37 0 Cfor 

24hoursatwhichtimetheywereharvestedcentrifugedat500gfor5mmresuspendedin 

2004ofTCGMandreturnedtotheincubator.  

Example14.4.Evaluationofreceptorknockoutbyflowcytometry 

[00554] ThesetofsgRNAstargetingtheHLA-Agenewereevaluatedbyflowcytometry 

insteadofNGSduetothehyperpolymorphicnatureoftheHLA-Alocus.  

[00555] SevendayspostLNPtreatmentTcellswereassayedbyflowcytometryto 

CoulterCat.C36628)andanantibodycocktailtargetingHLA-A2(BiolegendCat.343304).  

CellsweresubsequentlywashedanalyzedonaCytoflexLXinstrument(BeckmanCoulter) 

usingtheFlowJosoftwarepackage.TcellsweregatedonsizeviabilityandCD8positivity 

beforeexpressionofanymarkerswasdetermined.Theresultingdatawasplottedon 

GraphPadPrismv.9.0.2andanalyzedusingavariableslope(fourparameter)non-linear 

regression.  
[00556] AsshowninTables34and35andFig.14,the91-mersgRNAtested 

outperformedthe100-merversion.Targetswithalowerpotency(i.e.,higherBC5O)inthe 

100-merformat(HLA-A)seemtobenefitthemostfromusageof91-mersgRNAs.  

265 

evaluatereceptorknockout.Tcellswereincubatedwithafixableviabilitydye(Beckman



WO20221140586 PCTfLTS2O21/064930 

[00557] Table34- MeanpercentageofCD8+TcellsthatarenegativeforHLA-A2 

surfacereceptorsfollowingtreatmentsgRNAtargetingHLA-Ainthe100-meror91

merformats.  

HLA-A(HLA-A2-) 
100-mer 91-mer 

sgRNA (ngj Mean SD Mean SD 
166.00 98.8 0.1 99.6 0.2 
41.50 93.6 0.8 99.2 0.4 
10,38 70,2 1,0 93.8 1,4 
2.59 34.0 2.1 63.2 3.0 
0.65 12.1 1.3 28.5 1.2 
0.16 3.3 0.2 8.3 0.6 
0,04 0,9 0.3 2.6 0.5 
0.00 0.1 0.0 0.3 0.2 

[00558] Table35- Amount(pmoljofsgRNAthatleadtoa50%lossofreceptor 

expressioninthesurfaceofCD8+Tcells(ECSOsJ.Thefarrightcolumnshowsthefold

increaseinpotencyachievedby91-mersgRNAwhencomparedtothe100-merwiththe 

sameguidesequence.  

100-mer 91-mer ECSOshift 
(100-mer/91

Gene target sgRNA ID ECSO (pmolsj sgRNA ID ECSO (pmolsj mer) 
HLA-A 0021209 0.150 0023523 0.053 2.81 

0 

Example15:CorrelationbetweenHLA-AEditingbyNGSandProteinKObyFlow 

[00559] FrozenTcellsfromthreeTcelldonorsthefirstheterozygousforHLA

A*02:01:01G,03:01:010,thesecondhomozygousforHLA~A*02:01:01Gandthethird 

homozygousforHLA~A*03:01:010,werethawedatacellconcentrationof1. 5x10 A6 

cells/mLintoTcellgrowthmedia(TCGM)composedofCTSOpTmizermedia(GibcoCat, 

#A10485-01)with2.5percentGemCellPlusHumanABSerum(GeminiCat.#100-512), 

and10mLeachofGlutaMAXlOOX(GibcoCat.1435050061),HEPES(GibcoCat.#4 

15630080)andPen/Strep(GibcoCat.#415140-122),furthersupplementedwith100U/mLof 

recombinanthumaninterleukin-2(PeprotechCat.#4200-02),5ng/mLJL-7(PeprotechCat.  

#4200-07),5ng/mLIL-iS(PeprotechCat.#4200-15),andrestedovernightina37 0 C 

incubator.  
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[00560] Twenty-four(24)hourspostthawcellswereactivatedusingTcellTransActTM 

(MiltenyiBiotecCat.#130-111-160)at1:100dilutionat37 0 Cfor24hours.Cellswere 

platedat1x1OA5cellsper1004perwellandthentransfectedwithaserialdilutionofLNP

formulatedguidesstartingfrom5~g/mLasthehighestdoseanddownto0,04gg/mL.  

[00561] OnDay5posttransfectioncellsfromeachdonorwerespunandcollectedfor 

NOSassay.GenomicDNAwasextractedusingQuickExtractDNAextractionsolution.  

PCR1wasperformedtoamplifythegene-specificsequenceswhilePCR2wasperformedto 

amplifythecommonadaptorforsequencing(NEBCat.14N0494).PCRsampleswere 

cleanedusingAMPureXPBeads(BeckmanCoulterCat.HA63881)beforesequencingby 

NtiS.  

[00562] OnDay8posttransfectiontheassayplatewasstainedandanalyzedbyflow 

cytometry.Forthepurposeofstainingtheplatewasspunat500xgfor5minutesflickedto 

removemediaand1004ofa1:100v/vsolutionofFcblocker(BiolegendCat.#422302) 

inFACSbufferwasaddedtoeachwell.CellswereresuspendedintheFcblockerandthe 

platewasincubatedatroomtemperaturefor5minutes.Anantibodycocktailwasprepared 

suchthateachantibody(HLA-A2MonoclonalAntibody(BB7.2),APCeBioscienceCat.#1 

17-9876-42andHLA-A3MonoclonalAntibody(GAP.A3),PBeBioscienceCat.#12-5754

42)waspresentata1:100v/vdilutionand1004ofthisantibodymixturewasaddedto 

eachsamplewell.Theplatewasprotectedfromlightbycoveringwithanaluminumfoiland 

incubatedat2-8 0 Cfor20-30minutes.Afterstainingtheplatewasspunat600xgfor3 

minutesflickedtoremovemediaandwashedwith200p.LofFACSbuffer.Theplatewas 

runonfastmode(60secondsperwell)onaCytoflexflowcytometer.Dataanalysiswas 

conductedonFlowJo.  

[00563] Highcorrelationbetweenproteinknockoutandeditingwasobservedinallthree 

donorsandforthreeuniqueprimersetsasshowninTables36-38andFigs.1SA-1SC.  

Table36.HLA-AgeneeditingcorrelationtoproteinknockoutinDonorA 

LNP NtiS Primer 1 NtiS Primer2 NtiS Primer3 ProteinKO 

Concentration (00Edit) (00Edit) (00Edit) 

5 92.7 91.9 93.5 89.15 

2.5 93.6 94.4 92.7 88.35 

1.25 93.2 94 92.8 87.55 
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LNP NGS Primer 1 NGS Primer 2 NGS Primer 3 ProteinKO 

Concentration (00Edit) (00Edit) (00Edit) 

0.63 72.9 79.3 74.3 68.45 

0.31 41.8 41.8 46.1 27.6 

0.17 12.9 18.5 15.8 7.23 

0.08 4.7 7.8 1.9 1.44 

0.04 2 1.7 6.8 0.30 

Table37.HLA-AgeneeditingcorrelationtoproteinknockoutinDonorB 

LNP NtiS Primer 1 NtiS Primer 2 NtiS Primer 3 ProteinKO 

Concentration (00Edit) (00Edit) (00Edit) 

5 97,9 97,5 97.9 92.3 

2.5 97.2 96.9 97.2 92.6 

1.25 96.4 96.1 96.5 91.25 

0.63 82.1 81.9 82 71.35 

0.31 42.4 43.6 44.7 24.5 

0.17 20.3 20.2 21.2 5.65 

0,08 7,4 8.6 8.4 0.94 

0.04 2.1 2.7 2.3 0.15 

LNP NtiS Primer 1 NtiS Primer 2 NtiS Primer 3 ProteinKO 

Concentration (00Edit) (00Edit) (00Edit) 

5 96.6 95.3 96.6 99.295 

2.5 97.3 97.4 97.3 99.165 

1.25 95,7 95.8 97.4 98.9 

0.63 77.9 78.1 79.4 91 

0.31 37.7 38.5 37.7 54.25 

0.17 16.3 16 16.7 23.35 

0.08 7 6.8 6.5 9.22 

0.04 3.1 2.5 2.6 3.108 
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Example16.AdditionalEmbodiments 

[00564] Thefollowingnumberedembodimentsprovideadditionalsupportforand 

descriptionsoftheembodimentsherein.  

[00565] Embodiment1isanengineeredhumancellwhichhasreducedoreliminated 

surfaceexpressionofHLA-Arelativetoanunmodifiedcellcomprisingagenetic 

modificationintheHLA-Agene whereinthecellishomozygousforHLA-Band 

homozygousforHLA-C.  

[00566] Embodiment2isanengineeredhumancellwhichhasreducedoreliminated 

surfaceexpressionofHLA-Arelativetoanunmodifiedcellcomprisingagenetic 

modificationintheHLA-Agenewhereinthegeneticmodificationcomprisesatleastone 

nucleotidewithinthegenomiccoordinateschosenfrom:(a)chr6:29942854-chr6:29942913 

and(b)chr6:29943518-chr6:29943619whereinthecellishomozygousforHLA-Band 

homozygousforHLA-C.  

[00567] Embodiment3istheengineeredcellofanyoftheprecedingembodiments 

whereinthecellhasreducedoreliminatedexpressionofatleastoneHLA-Aalleleselected 

from:HLA-A1,HLA-A2,HLA-A3,HLA-A11,andHLA-A24.  

[00568] Embodiment4istheengineeredcellofanyoftheprecedingembodiments 

whereinthecellhasreducedoreliminatedexpressionofHLA-A1.  

[00569] Embodiment5istheengineeredcellofanyoftheprecedingembodiments 

whereinthecellhasreducedoreliminatedexpressionofHLA-A2.  

whereinthecellhasreducedoreliminatedexpressionofHLA-A3.  

[00571] Embodiment7istheengineeredcellofanyoftheprecedingembodiments 

whereinthecellhasreducedoreliminatedexpressionofHLA-A11.  

[00572] Embodiment8istheengineeredcellofanyoftheprecedingembodiments 

whereinthecellhasreducedoreliminatedexpressionofHLA-A24.  

[00573] Embodiment9istheengineeredcellofanyoftheprecedingembodiments 

whereinthegeneticmodificationcomprisesatleastonenucleotidewithinthegenomic 

coordinateschr6:29942864-chr6:29942903.  

[00574] Embodiment10istheengineeredcellofanyoftheprecedingembodiments 

whereinthegeneticmodificationcomprisesatleastonenucleotidewithinthegenomic 

coordinateschr6:29943528-chr6:29943609.  
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[00575] Embodiment11istheengineeredcellofanyoftheprecedingembodiments 

whereinthegeneticmodificationcomprisesatleastonenucleotidewithinthegenomic 

coordinateschr6:29942864-29942881chr6:29942868-2994288&chr6:29942876-29942896, 

chr6:29942877-29942897;andchr6:29942883-29942903.  

[00576] Embodiment12istheengineeredcellofanyoftheprecedingembodiments 

whereinthegeneticmodificationcomprisesatleastonenucleotidewithinthegenomic 

coordinateschr6:29943528-29943548,chr6:29943529-29943549,chr6:29943530-2994355tY 

chr6:29943537-29943557,chr6:29943549-29943569,andchr6:29943589-29943609.  

[00577] Embodiment13istheengineeredcellofanyoftheprecedingembodiments 

whereinthegeneticmodificationcomprisesatleastonenucleotidewithinthegenomic 

coordinateschr6:29942876-29942897.  

[00578] Embodiment14istheengineeredcellofanyoftheprecedingembodiments 

whereinthegeneticmodificationcomprisesatleastonenucleotidewithinthegenomic 

coordinateschr6:29943528-chr629943550.  

[00579] Embodiment15istheengineeredcellofanyoftheprecedingembodiments 

whereinthegeneticmodificationcomprisesatleastonenucleotidewithinthegenomic 

coordinates chosen from: chr6:29942864-29942884, chr6:29942868-29942888, 

chr6:29942876-29942896,andchr6:29942877-29942897.  

[00580] Embodiment16istheengineeredcellofanyoftheprecedingembodiments 

whereinthegeneticmodificationcomprisesatleastonenucleotidewithinthegenomic 

coordinates chosen from: chr6:29943528-29943548, chr6:29943529-29943549, and 

[00581] Embodiment17isanengineeredhumancellwhichhasreducedoreliminated 

surfaceexpressionofHLA-Arelativetoanunmodifiedcellcomprisingagenetic 

modificationintheHLA-Agenewhereinthegeneticmodificationcomprisesatleastone 

nucleotide within the genomic coordinates chosen from: chr6:29942864-29942881 

chr6:29942868-29942888; chr6:29942876-2994289& chr6:29942877-29942897* 

chr6:29942883-29942903; chr6:29943126-2994314& chr6:29943528-2994354& 

chr6:29943529-29943549; chr6:29943530-29943550, chr6:29943537-29943557* 

chr6:29943549-29943569;chr6:29943589-29943609,andchr6:29944026-29944046.  

[00582] Embodiment18isanengineeredhumancellwhichhasreducedoreliminated 

surfaceexpressionofHLA-Arelativetoanunmodifiedcellcomprisingagenetic 

modificationinanHLA-AgenewhereinthegeneticmodificationcomprisesanindelaCto 
from.  

Substitution oranAto0substitutionwithinthegenomiccoordinateschosen 9 
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chr6:29942864-29942884; chr6:29942868-2994288& chr6:29942876-29942896, 

chr6:29942877-29942897; chr6:29942883-29942903, chr6:29943126-29943146, 

chr6:29943528-29943548; chr6:29943529-29943549, chr6:29943530-2994355tY 

chr6:29943537-2994355T chr6:29943549-29943569, chr6:29943589-29943609, and 

chr6:29944026-29944046.  

[00583] Embodiment19istheengineeredcellofanyoneofembodiments17-18,wherein 

thecellishomozygousforHLA-BandhomozygousforHLA-C.  

[00584] Embodiment20istheengineeredcellofanyoneofembodiments17-19,wherein 

thegeneticmodificationcomprisesatleast2,atleast3,atleast4,atleast5,atleast6,atleast 

7,atleast8,atleast9,oratleast10contiguousnucleotideswithinthegenomiccoordinates 

orwhereinthegeneticmodificationcomprisesatleast5contiguousnucleotideswithinthe 

genomiccoordinates.  

[00585] Embodiment21istheengineeredcellofanyoneofembodiments17-20,wherein 

thegeneticmodification compnsesatleast6,7,8,9,or10contiguousnucleotideswithinthe 

genomiccoordinates.  

[00586] Embodiment22istheengineeredcellofanyoneofembodiments17-21, wherein 

thegeneticmodificationcomprisesatleastoneCtoTsubstitutionoratleastoneAtoG 

substitutionwithinthegenomiccoordinates.  

[00587] Embodiment23istheengineeredcellofanyoneoftheprecedingembodiments 

whereintheHLA-Aexpressionisreducedoreliminatedbyageneeditingsystemthatbinds 

toanHLA-Agenomictargetsequencecomprisingatleast5contiguousnucleotideswithin 

29942888,chr6:29942876-2994289&chr6:29942877-29942897,chr6:29942883-29942903* 

chr6:29943126-29943146; chr6:29943528-2994354& chr6:29943529-29943549, 

chr6:29943530-29943550, chr6:29943537-29943557, chr6:29943549-29943569, 

chr6:29943589-29943609; and chr6:29944026-29944046, chr6:29934330-29934350 

chr6:29943115-29943135, chr6:29943135-29943155 chr6:29943140-29943160, 

chr6:29943590-29943610, chr6:29943824-29943844 chr6:29943858-29943878, 

chr6:29944478-29944498, and chr6:29944850-29944870 (b) chr6:29942864-2994288t 

chr6:29942868-29942888; chr6:29942876-2994289& chr6:29942877-29942897~ 

chr6:29942883-29942903; chr6:29943126-2994314& chr6:29943528-2994354& 

chr6:29943529-29943549; chr6:29943530-29943550, chr6:29943537-29943557~ 

chr6:29943549-29943569; chr6:29943589-29943609, and chr6:29944026-29944046, (c) 

chr6:29942864-29942884; chr6:29942868-2994288& chr6:29942876-29942896, 
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chr6:29942877-29942897; chr6:29942883-29942903, chr6:29943528-29943548~ 

chr6:29943529-29943549; chr6:29943530-29943550, chr6:29943537-29943557* 

chr6:29943549-29943569; and chr6:29943589-29943609* (d) chr6:29942864-29942881 

chr6:29942868-29942888; chr6:29942876-2994289& chr6:29942877-2994289T and 

chr6:29942883-29942903; (e) chr6:29943528-2994354& chr6:29943529-29943549 

chr6:29943530-29943550, chr6:29943537-2994355T chr6:29943549-29943569, and 

chr6:29943589-29943609; (f) chr6:29942864-29942884 chr6:29942868-29942888 

chr6:29942876-29942896, and chr6:29942877-29942897, (g) chr6:29943528-29943548 

chr6:29943529-29943549, and chr6:29943530-2994355tY (h) chr6:29945290-29945310 

chr6:29945296-29945316, and chr6:29945297-29945317, chr6:29945300-29945320, (i) 

chr6:29890117-29890137, chr6:29927058-29927078 chr6:29934330-29934350, 

chr6:29942541-29942561, chr6:29942542-29942562 chr6:29942543-29942563, 

chr6:29942543-29942563, chr6:29942550-29942570 chr6:29942864-29942884, 

chr6:29942868-29942888, chr6:29942876-29942896 chr6:29942876-29942896, 

chr6:29942877-29942897, chr6:29942883-29942903 chr6:29943062-29943082, 

chr6:29943063-29943083, chr6:29943092-29943112 chr6:29943115-29943135, 

chr6:29943118-29943138, chr6:29943119-29943139 chr6:29943120-29943140, 

chr6:29943126-29943146, chr6:29943128-29943148 chr6:29943129-29943149, 

chr6:29943134-29943154, chr6:29943134-29943154 chr6:29943135-29943155, 

chr6:29943136-29943156, chr6:29943140-29943160 chr6:29943142-29943162, 

chr6:29943143-29943163, chr6:29943188-29943208 chr6:29943528-29943548, 

chr6:29943537-29943557, chr6:29943538-29943558 chr6:29943549-29943569, 

chr6:29943556-29943576, chr6:29943589-29943609 chr6:29943590-29943610, 

chr6:29943590-29943610, chr6:29943599-29943619 chr6:29943600-29943620, 

chr6:29943601-29943621, chr6:29943602-29943622 chr6:29943603-29943623, 

chr6:29943774-29943794, chr6:29943779-29943799 chr6:29943780-29943800, 

chr6:29943822-29943842, chr6:29943824-29943844 chr6:29943857-29943877, 

chr6:29943858-29943878, chr6:29943859-29943879 chr6:29943860-29943880, 

chr6:29944026-29944046, chr6:29944077-29944097 chr6:29944078-29944098, 

chr6:29944458-29944478, chr6:29944478-29944498 chr6:29944597-29944617, 

chr6:29944642-29944662, chr6:29944643-29944663 chr6:29944772-29944792, 

chr6:29944782-29944802, chr6:29944850-29944870 chr6:29944907-29944927, 

chr6:29945024-29945044, chr6:29945097-29945117 chr6:29945104-29945124, 
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chr6:29945105-29945125, chr6:29945116-29945136 chr6:29945118-29945138, 

chr6:29945119-29945139, chr6:29945124-29945144 chr6:29945176-29945196, 

chr6:29945177-29945197, chr6:29945177-29945197 chr6:29945180-29945200, 

chr6:29945187-29945207, chr6:29945188-29945208 chr6:29945228-29945248, 

chr6:29945230-29945250, chr6:29945231-29945251 chr6:29945232-29945252, 

chr6:29945308-29945328, chr6:29945361-29945381, chr6:29945362-29945382, and 

chr6:31382543-31382563; (j) chr6:29942815-29942835 chr6:29942816-29942836 

chr6:29942817-29942837, chr6:29942817-29942837 chr6:29942828-29942848, 

chr6:29942837-29942857, chr6:29942885-29942905 chr6:29942895-29942915, 

chr6:29942896-29942916, chr6:29942898-29942918 chr6:29942899-29942919, 

chr6:29942900-29942920, chr6:29942904-29942924 chr6:29942905-29942925, 

chr6:29942912-29942932, chr6:29942913-29942933 chr6:29943490-29943510, 

chr6:29943497-29943517, chr6:29943498-29943518 chr6:29943502-29943522, 

chr6:29943502-29943522, chr6:29943511-29943531 chr6:29943520-29943540, 

chr6:29943521-29943541, chr6:29943566-29943586 chr6:29943569-29943589, 

chr6:29943569-29943589, chr6:29943570-29943590 chr6:29943573-29943593, 

chr6:29943578-29943598, chr6:29943585-29943605 chr6:29943589-29943609, 

chr6:29943568-29943588, and chr6:29942815-29942835. (k) chr6:29942884-29942904 

chr6:29943519-29943539, chr6:29942863-29942883, (1) chr6:29943517-29943537 and 

chr6:29943523-29943543; (in) chr6:29942845-29942869, chr6:29942852-29942876 

chr6:29942865-29942889, chr6:29942891-29942915 chr6:29942895-29942919, 

chr6:29943525-29943549, chr6:29943535-29943559 chr6:29943538-29943562, 

chr6:29943539-29943563, chr6:29943547-29943571 chr6:29943547-29943571 

chr6:29943548-29943572, chr6:29943555-29943579 chr6:29943556-29943580, 

chr6:29943557-29943581, chr6:29943558-29943582 chr6:29943559-29943583, 

chr6:29943563-29943587, chr6:29943564-29943588 chr6:29943565-29943589, 

chr6:29943568-29943592, chr6:29943571-29943595 chr6:29943572-29943596, 

chr6:29943595-29943619, chr6:29943596-29943620, and chr6:29943600-29943621 

chr6:29942885-29942905, chr6:29942895-29942915 chr6:29942896-29942916, 

chr6:29942898-29942918, chr6:29942899-29942919 chr6:29942900-29942920, 

chr6:29942904-29942924, chr6:29943511-29943531 chr6:29943520-29943540, 

chr6:29943521-29943541, chr6:29943529-29943549 chr6:29943566-29943586, 

chr6:29943568-29943588, chr6:29943569-29943589 chr6:29943569-29943589, 
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chr6:29943570-29943590, chr6:29943573-29943593 chr6:29943578-29943598, 

chr6:29943585-29943605,andchr6:29943589-29943609or(o)chr6:29942469-29942489 

chr6:29943058-29943078, chr6:29943063-29943083 chr6:29943080-29943100, 

chr6:29943187-29943207, chr6:29943192-29943212 chr6:29943197-29943217, 

chr6:29943812-29943832, chr6:29944349-29944369 chr6:29944996-29945016, 

chr6:29945018-29945038,andchr6:29945341-29945361, chr6:29945526-29945546.  

[00588] Embodiment24istheengineeredcellofanyoneoftheprecedingembodiments 

whereintheHLA-Aexpressionisreducedoreliminatedbyageneeditingsystemthatbinds 
9 

toanHLA-Agenomictargetsequencecomprisingatleast5contiguousnucleotideswithin 

genomiccoordinateschosenfromchr6:29942854-chr6:29942913andchr6:29943518

chr6:29943619.  

[00589] Embodiment25istheengineeredcellofanyoneoftheprecedingembodiments 

whereintheHLA-Aexpressionisreducedoreliminatedbyageneeditingsystemthatbinds 
9 

toanHLA-Agenomictargetsequencecomprisingatleast5contiguousnucleotideswithin 

thegenomiccoordinateschr6:29942876-29942897.  

[00590] Embodiment26istheengineeredcellofanyoneoftheprecedingembodiments 

whereintheHLA-Aexpressionisreducedoreliminatedbyageneeditingsystemthatbinds 
9 

toanHLA-Agenomictargetsequencecomprisingatleast5contiguousnucleotideswithin 

thegenomiccoordinateschr6:29943528-chr629943550.  

[00591] Embodiment27istheengineeredcellofanyoneoftheprecedingembodiments 

whereintheHLA-Aexpressionisreducedoreliminatedbyageneeditingsystemthatbinds 
9 

thegenomiccoordinateschr6:29942864-29942884.  

[00592] Embodiment28istheengineeredcellofanyoneoftheprecedingembodiments 

whereintheHLA-Aexpressionisreducedoreliminatedbyageneeditingsystemthatbinds 
9 

toanHLA-Agenomictargetsequencecomprisingatleast5contiguousnucleotideswithin 

thegenomiccoordinateschr6:29942868-299428889 

[00593] Embodiment29istheengineeredcellofanyoneoftheprecedingembodiments 

whereintheHLA-Aexpressionisreducedoreliminatedbyageneeditingsystemthatbinds 
9 

toanHLA-Agenomictargetsequencecomprisingatleast5contiguousnucleotideswithin 

thegenomiccoordinateschr6:29942876-299428969 

[00594] Embodiment30istheengineeredcellofanyoneoftheprecedingembodiments 

whereintheHLA-Aexpressionisreducedoreliminatedbyageneeditingsystemthatbinds 
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9 

toanHLA-Agenomictargetsequencecomprisingatleast5contiguousnucleotideswithin 

thegenomiccoordinateschr6:29942877-29942897.  

[00595] Embodiment31istheengineeredcellofanyoneoftheprecedingembodiments 

whereintheHLA-Aexpressionisreducedoreliminatedbyageneeditingsystemthatbinds 
9 

toanHLA-Agenomictargetsequencecomprisingatleast5contiguousnucleotideswithin 

thegenomiccoordinateschr6:29942883-29942903.  

[00596] Embodiment32istheengineeredcellofanyoneoftheprecedingembodiments 

whereintheHLA-Aexpressionisreducedoreliminatedbyageneeditingsystemthatbinds 
9 

toanHLA-Agenomictargetsequencecomprisingatleast5contiguousnucleotideswithin 

thegenomiccoordinateschr6:29943126-29943146.  

[00597] Embodiment33istheengineeredcellofanyoneoftheprecedingembodiments 

whereintheHLA-Aexpressionisreducedoreliminatedbyageneeditingsystemthatbinds 
9 

toanHLA-Agenomictargetsequencecomprisingatleast5contiguousnucleotideswithin 

thegenomiccoordinateschr6:29943528-29943548.  

[00598] Embodiment34istheengineeredcellofanyoneoftheprecedingembodiments 

whereintheHLA-Aexpressionisreducedoreliminatedbyageneeditingsystemthatbinds 
9 

toanHLA-Agenomictargetsequencecomprisingatleast5contiguousnucleotideswithin 

thegenomiccoordinateschr6:29943529-299435499 

[00599] Embodiment35istheengineeredcellofanyoneoftheprecedingembodiments 

whereintheHLA-Aexpressionisreducedoreliminatedbyageneeditingsystemthatbinds 
9 

toanHLA-Agenomictargetsequencecomprisingatleast5contiguousnucleotideswithin 

[00600] Embodiment36istheengineeredcellofanyoneoftheprecedingembodiments 

whereintheHLA-Aexpressionisreducedoreliminatedbyageneeditingsystemthatbinds 
9 

toanHLA-Agenomictargetsequencecomprisingatleast5contiguousnucleotideswithin 

thegenomiccoordinateschr6:29943537-29943557.  

[00601] Embodiment37istheengineeredcellofanyoneoftheprecedingembodiments 

whereintheHLA-Aexpressionisreducedoreliminatedbyageneeditingsystemthatbinds 
9 

toanHLA-Agenomictargetsequencecomprisingatleast5contiguousnucleotideswithin 

thegenomiccoordinateschr6:29943549-29943569.  

[00602] Embodiment38istheengineeredcellofanyoneoftheprecedingembodiments 

whereintheHLA-Aexpressionisreducedoreliminatedbyageneeditingsystemthatbinds 
9 

toanHLA-Agenomictargetsequencecomprisingatleast5contiguousnucleotideswithin 

thegenomiccoordinateschr6:29943589-29943609.  
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[00603] Embodiment39istheengineeredcellofanyoneoftheprecedingembodiments 

whereintheHLA-Aexpressionisreducedoreliminatedbyageneeditingsystemthatbinds 
9 

toanHLA-Agenomictargetsequencecomprisingatleast5contiguousnucleotideswithin 

thegenomiccoordinatesandchr6:29944026-29944046.  

[00604] Embodiment40istheengineeredcellofanyoneofembodiments23-39,wherein 

theHLA-A genomictargetsequencecomprisesatleast10contiguousnucleotideswithinthe 

genomiccoordinates.  

[00605] Embodiment41istheengineeredcellofanyoneofembodiments23-40,wherein 

theHLA-A genomictargetsequencecomprisesatleast15contiguousnucleotideswithinthe 

genomiccoordinates.  

[00606] Embodiment42istheengineeredcellofanyoneofembodiments23-41, wherein 

theHLA-Agenomictargetsequencecomprisesatleast17,19,18,or20contiguous 

nucleotideswithinthegenomiccoordinates.  

[00607] Embodiment43istheengineeredcellofanyoneofembodiments23-41, wherein 

thegeneeditingsystemcomprisesatranscriptionactivator-likeeffectornuclease(TALEN).  

[00608] Embodiment44istheengineeredcellofanyoneofembodiments23-41, wherein 

thegeneeditingsystemcomprisesazincfingernuclease.  

[00609] Embodiment45istheengineeredcellofanyoneofembodiments23-41, wherein 

thegeneeditingsystemcomprisesanRNA-guidedDNA-bindingagentoranucleicacid 

encodinganRNA-guidedDNAbindingagent.  

[00610] Embodiment46istheengineeredcellofembodiment45 whereintheRNA

acidcomprisesaCas9protein.  

[00611] Embodiment47istheengineeredcellofembodiment45 whereintheRNA

guidedDNA-bindingagentortheRNA-guidedDNA-bindingagentencodedbythenucleic 

acidisS.pyogenesCas9.  

[00612] Embodiment48istheengineeredcellofembodiment45 whereintheRNA

guidedDNA-bindingagentortheRNA-guidedDNA-bindingagentencodedbythenucleic 

acidisN.meningitidisCas9,optionallyNme2Cas9.  

[00613] Embodiment49istheengineeredcellofembodiment45 whereintheRNA

guidedDNA-bindingagentortheRNA-guidedDNA-bindingagentencodedbythenucleic 

acidisS.thermophilusCas9.  
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[00614] Embodiment50istheengineeredcellofembodiment45 whereintheRNA

guidedDNA-bindingagentortheRNA-guidedDNA-bindingagentencodedbythenucleic 

acidisS.aureusCas9.  

[00615] Embodiment51istheengineeredcellofembodiment45 whereintheRNA

guidedDNA-bindingagentortheRNA-guidedDNA-bindingagentencodedbythenucleic 

acidisCpflfromF.novicida.  

[00616] Embodiment52istheengineeredcellofembodiment45 whereintheRNA

guidedDNA-bindingagentortheRNA-guidedDNA-bindingagentencodedbythenucleic 

acidisCpflfromAcidaminococcussp.  

[00617] Embodiment53istheengineeredcellofembodiment45 whereintheRNA

guidedDNA-bindingagentortheRNA-guidedDNA-bindingagentencodedbythenucleic 
bactenumND2006.  

acidisCpflfromLachnospiraceae 9 

[00618] Embodiment54istheengineeredcellofembodiment45 whereintheRNA

guidedDNA-bindingagentortheRNA-guidedDNA-bindingagentencodedbythenucleic 

acidisaCtoTbaseeditor.  

[00619] Embodiment55istheengineeredcellofembodiment45 whereintheRNA

guidedDNA-bindingagentortheRNA-guidedDNA-bindingagentencodedbythenucleic 

acidisanAto0baseeditor.  

[00620] Embodiment56istheengineeredcellofembodiment45 whereintheRNA

guidedDNA-bindingagentortheRNA-guidedDNA-bindingagentencodedbythenucleic 

acidcomprisesaAPOBEC3Adeaminase(A3A)andanRNA-guidednickase.  

guidedDNA-bindingagentortheRNA-guidedDNA-bindingagentencodedbythenucleic 

acidisCasl2a.  

[00622] Embodiment58istheengineeredcellofembodiment45 whereintheRNA

guidedDNA-bindingagentortheRNA-guidedDNA-bindingagentencodedbythenucleic 

acidisCasX.  

[00623] Embodiment59istheengineeredcellofembodiment45 whereintheRNA

guidedDNA-bindingagentortheRNA-guidedDNA-bindingagentencodedbythenucleic 

acidisNme2Cas9.  

[00624] Embodiment60istheengineeredcellofembodiment45 whereintheRNA

guidedDNA-bindingagentortheRNA-guidedDNA-bindingagentencodedbythenucleic 

acidisMad7nuclease.  
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[00625] Embodiment61istheengineeredcellofembodiment45 whereintheRNA

guidedDNA-bindingagentortheRNA-guidedDNA-bindingagentencodedbythenucleic 

acidisanARCUSnucleases.  

[00626] Embodiment62istheengineeredcellofanyoneofembodiments17-61, wherein 

thecellishomozygousforHLA-BandhomozygousforHLA-C.  

[00627] Embodiment63istheengineeredcellofanyoneoftheprecedingembodiments 

whereintheHLA-BalleleisselectedfromanyoneofthefollowingHLA-Balleles:HLA

B*07:OZHLA~B*OS:OLHLA~B*44:OZHLA~B*35:O1.HLA~B*4O:O1.HLA~B*57:O1 

HLA~B*14:O2. HLA~B*15:O1. HLA~B*13:O2. HLA~B*44:O3. HLA~.B*38:O19 HLA

B*1S:O1 HLA~B*44:O3,HLA~B*51:OLHLA~B*49:O1.HLA~B*15:O1.HLA~B*1S:O1 

HLA~B*27:O5. HLA~B*35:O3. HLA~B*18:O1 HLA~B*52:O1. HLA~B*51:O1 HLA

B*37:O1.HLA~B*53:O1.HLA~B*55:O1.HLA~B*44:O2.HLA~B*44:O3.HLA~B*35:O2.  

HLA~B*15:O1.andHLA~B*4O:O2.  

[00628] Embodiment64istheengineeredcellofanyoneoftheprecedingembodiments 

whereintheHLA-CalleleisselectedfromanyoneofthefollowingHLA-Calleles:HLA

C*07:02. HLA~C*O7:O1. HLA~C*O5:O1. HLA~C*O4:O1 HLA~C*O3:O4. HLA~C*O6:O2.  

HLA~C*OS:O2. HLA~C*O3:O3. HLA~C*O6:OZ HLA~C*16:O1. HLA~C*12:O3. HLA

C*07:O1.HLA~C*O4:O1.HLA~C*15:O2~HLA~C*07:01.HLA~C*03:04.HLA~C*12:039 

HLA~C*02:02. HLA~.C*04:019 HLA~.C*05:01 HLA~.C*12:02w HLA~C*14:02w HLA

C*06:02.HLA~C*04:01.HLA~C*03:03.HLA~C*07:04.HLA~C*07:01.HLA~.C*04:019 

HLA~C*04:01.andHLA~C*02:02.  

whereintheHLA-BalleleisselectedfromanyoneofthefollowingHLA-Balleles:HLA

B*07:02.HLA~B*08:01 HLA~B*44:02.HLA~B*35:01 HLA~.B*40:019 HLA~B*57:019 

HLA~B*14:02. HLA~B*15:01. HLA~B*13:02, HLA~B*44:03. HLA~B*3S:019 HLA

B*18:01.HLA~B*44:03.HLA~B*51:01.HLA~B*49:01.HLA~B*15:01.HLA~B*18:019 

HLA~B*27:05. HLA~B*35:03. HLA~B*18:019 HLA~B*52:01. HLA~B*51:019 HLA

B*37:01. 9 

HLA~B*15:01.andHLA~B*40:02.andtheHLA-Calleleisselectedfromanyoneofthe 

followingHLA-Calleles:HLA~C*07:OZHLA~C*07:01 HLA~C*05:01;HLA~C*04:01 

HLA~C*03:04, HLA~C*06:02. HLA~C*08:02, HLA~C*03:03. HLA~C*06:02. HLA

C*16:01.HLA~C*12:03.HLA~C*07:01.HLA~C*04:01.HLA~C*15:02,HLA~C*07:019 

HLA~.C*03:04, HLA~.C*12:03, HLA~.C*02:OZ HLA~.C*04:01, HLA~.C*05:01, HLA
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C*12:02.HLA~C*14:02,HLA~C*06:02.HLA~C*04:01.HLA~C*03:03.HLA~C*07:049 

HLA~C*07:01.HLA~C*04:01.HLA~C*04:01;andHLA~C*02:02.  

[00630] Embodiment66istheengineeredcellofanyoneoftheprecedingembodiments 

whereintheHLA-BandHLA-CallelesareselectedfromanyoneofthefollowingHLA-B 

andHLA-Calleles:HLA~B*07:02andHLA~C*07:02;HLA~B*08:01andHLA~C*07:019 

HLA~B*44:02andHLA~C*05:01.HLA~B*35:01andHLA~C*04:01.HLA~B*40:01and 

HLA~C*03:04.HLA~B*57:01andHLA~C*06:02.HLA~B*14:02andHLA~C*08:02.HLA

B*15:01andHLA~C*03:03,HLA~B*13:02andHLA~C*06:02.HLA~B*44:03andHLA

C*16:01.HLA~B*38:01 andHLA~C*12:03.HLA~B*18:01 andHLA~C*07:01.HLA

B*44:03andHLA~C*04:0LHLA~B*51:01andHLA~C*15:02.HLA~B*49:01andHLA

C*07:01.HLA~B*15:01 andHLA~C*03:04.HLA~B*18:01 andHLA~C*12:03.HLA

B*27:05andHLA~C*02:02.HLA~B*35:03andHLA~C*04:01.HLA~B*18:01andHLA

C*05:01.HLA~B*52:01 andHLA~C*12:02.HLA~B*51:01 andHLA~C*14:02.HLA

B*37:01andHLA~C*06:02.HLA~B*53:01andHLA~C*04:01.HLA~B*55:01andHLA

C*03:03.HLA~B*44:02andHLA~C*07:04.HLA~B*44:03andHLA~C*07:01.HLA

B*35:02andHLA~C*04:01.HLA~B*15:01andHLA~C*04:01.andHLA~B*40:02and 

HLA~C*02:02.  

[00631] Embodiment67istheengineeredcellofanyoneoftheprecedingembodiments 

whereintheHLA-BandHLA-CallelesareHLA~B*07:02andHLA~C*07:02.  

[00632] Embodiment68istheengineeredcellofanyoneoftheprecedingembodiments 

whereintheHLA-BandHLA-CallelesareHLA~B*0S:01andHLA~C*07:01.  

whereintheHLA-BandHLA-CallelesareHLA~B*44:02andHLA~C*05:01.  

[00634] Embodiment70istheengineeredcellofanyoneoftheprecedingembodiments 

whereintheHLA-BandHLA-CallelesareHLA~B*35:01andHLA~C*04:01.  

[00635] Embodiment71istheengineeredcellofanyoneoftheprecedingembodiments 

whereinthecellhasreducedexpressionofMI-ICclassIIproteinonthesurfaceofthecell.  

[00636] Embodiment72istheengineeredcellofanyoneoftheprecedingembodiments 

whereinthecellhasageneticmodificationofageneselectedfromCJITAHLA-DRHLA

DQHLA-DPRFX5,RFXB/ANKRFXAPCREBNF-YANF-YBandNF-YC.  

[00637] Embodiment73istheengineeredcellofanyoneoftheprecedingembodiments 

whereinthecellhasageneticmodificationintheCIJTAgene.  

[00638] Embodiment74istheengineeredcellofanyoneoftheprecedingembodiments 

whereinthecellhasreducedexpressionofTRACproteinonthesurfaceofthecell.  
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[00639] Embodiment75istheengineeredcellofanyoneoftheprecedingembodiments 

whereinthecellhasreducedexpressionofTRBCproteinonthesurfaceofthecell.  

[00640] Embodiment76istheengineeredcellofanyoneoftheprecedingembodiments 

whereintheengineeredcellfurthercomprisesanexogenousnucleicacid.  

[00641] Embodiment77istheengineeredcellofanyoneoftheprecedingembodiments 

whereintheengineeredcellcomprisesanexogenousnucleicacidencodingatargeting 

receptorthatisexpressedonthesurfaceoftheengineeredcelloraligandforthereceptor.  

[00642] Embodiment78istheengineeredcellofembodiment77whereinthetargeting 

receptorisaCAR.  

[00643] Embodiment79istheengineeredcellofembodiment77whereinthetargeting 

receptorisaTCR.  

[00644] Embodiment80istheengineeredcellofembodiment77whereinthetargeting 

receptorisaWT1TCR.  

[00645] Embodiment81istheengineeredcellofembodiment77,whereintheengineered 

cellcomprisesaligandforthereceptor.  

[00646] Embodiment82istheengineeredcellofanyoneoftheprecedingembodiments 

whereintheengineeredcellfurthercomprisesanexogenousnucleicacidencodinga 

polypeptidethatissecretedbytheengineeredcell.  

[00647] Embodiment83istheengineeredcellofanyoneoftheprecedingembodiments 

whereintheengineeredcellisanimmunecell.  

[00648] Embodiment84istheengineeredcellpopulationofcellspharmaceutical 

primarycell.  

[00649] Embodiment85istheengineeredcellofanyoneoftheprecedingembodiments 

whereintheengineeredcellisamonocytemacrophagemastcelldendriticcellor 

granulocyte.  

[00650] Embodiment86istheengineeredcellofanyoneoftheprecedingembodiments 

whereintheengineeredcellisalymphocyte.  

[00651] Embodiment87istheengineeredcellofanyoneoftheprecedingembodiments 

whereinthecellisaTcell.  

[00652] Embodiment88istheengineeredcellofanyoneoftheprecedingembodiments 

whereinthecellisaCDS+Tcell.  

[00653] Embodiment89istheengineeredcellofanyoneoftheprecedingembodiments 

whereinthecellisaCD4+Tcell.  
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[00654] Embodiment90istheengineeredcellofanyoneoftheprecedingembodiments 

whereinthecellisaBcell.  

[00655] Embodiment91istheengineeredcellofanyoneoftheprecedingembodiments 

whereinthecellisanaturalkiller(NK)cell.  

[00656] Embodiment92istheengineeredcellofanyoneoftheprecedingembodiments 

whereinthecellisamacrophage.  

[00657] Embodiment93istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellisaB 

cell.  

[00658] Embodiment94istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellisa 

plasmaBcell.  

[00659] Embodiment95istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellis 

memoryBcell.  

[00660] Embodiment96istheengineeredcellofanyoneoftheprecedingembodiments 

whereinthecellisastemorprogenitorcell.  

[00661] Embodiment97istheengineeredcellofanyoneoftheprecedingembodiments 

whereinthestemorprogenitorcellisanHSCoraniPSC.  

[00662] Embodiment98istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellisan 

[00663] Embodiment99istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellisanon

activatedcell.  

[00664] Embodiment100istheengineeredcellofanyoneoftheprecedingembodiments 

whereinthegeneticmodificationcomprisesatleast2,atleast3,atleast4,atleast5,atleast 

6,atleast7,atleast8,atleast9,oratleast10contiguousnucleotideswithinthegenomic 

coordinatesorwhereinthegeneticmodificationcomprisesatleast5contiguousnucleotides 

withinthegenomiccoordinates.  

[00665] Embodiment101istheengineeredcellofanyoneoftheprecedingembodiments 

whereinthegeneticmodificationcomprisesatleast6,7,8,9,or10contiguousnucleotides 

withinthegenomiccoordinates.  
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[00666] Embodiment102istheengineeredcellofanyoneoftheprecedingembodiments 

whereinthegeneticmodificationcomprisesanindel.  

[00667] Embodiment103istheengineeredcellofanyoftheprecedingembodiments 

whereinthegeneticmodificationcomprisesatleastoneCtoTsubstitutionoratleastoneA 

to0substitutionwithinthegenomiccoordinates.  

[00668] Embodiment104isapharmaceuticalcompositioncomprisingtheengineeredcell 

ofanyoneoftheprecedingembodiments.  

[00669] Embodiment105isapopulationofcellscomprisingtheengineeredcellofany 

oneoftheprecedingembodiments.  

[00670] Embodiment106isapharmaceuticalcompositioncomprisingthepopulationof 

cellsofembodiment105.  

[00671] Embodiment107isthepopulationofembodiment105orpharmaceutical 

compositionofembodiment106,whereinthepopulationofcellsisatleast650oHLA-A 

negativeasmeasuredbyflowcytometty.  

[00672] Embodiment107.1isthepopulationofembodiment105orpharmaceutical 

compositionofembodiment106,whereinatleast650oofthepopulationofcellscompnses 

thegeneticmodificationintheHLA-Ageneasmeasuredbynext-generationsequencing 

(NOS).  

[00673] Embodiment108isthepopulationofembodiment105orpharmaceutical 

compositionofembodiment106,whereinthepopulationofcellsisatleast700oHLA-A 

negativeasmeasuredbyflowcytometty.  

compositionofembodiment106,whereinatleast700oofthepopulationofcellscompnses 

thegeneticmodificationintheHLA-Ageneasmeasuredbynext-generationsequencing 

(NOS).  

[00675] Embodiment109isthepopulationofembodiment105orpharmaceutical 

compositionofembodiment106,whereinthepopulationofcellsisatleast oHLA-A 

negativeasmeasuredbyflowcytometty.  

[00676] Embodiment109.1isthepopulationofembodiment105orpharmaceutical 

compositionofembodiment106,whereinatleast80~oofthepopulationofcellscompnses 

thegeneticmodificationintheHLA-Ageneasmeasuredbynext-generationsequencing 

(NOS).  
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[00677] Embodiment110isthepopulationofembodiment105orpharmaceutical 

compositionofembodiment106,whereinthepopulationofcellsisatleast900oHLA-A 

negativeasmeasuredbyflowcytometty.  

[00678] Embodiment110.1isthepopulationofembodiment105orpharmaceutical 

compositionofembodiment106,whereinatleast 0ofthepopulationofcellscompnses 

thegeneticmodificationintheHLA-Ageneasmeasuredbynext-generationsequencing 

(NOS).  

[00679] Embodiment 111 isthepopulationofembodiment 1O5orpharmaceutical 

compositionofembodiment106,whereinthepopulationofcellsisatleast920oHLA-A 

negativeasmeasuredbyflowcytometty.  

[00680] Embodiment111. 1isthepopulationofembodiment105orpharmaceutical 

compositionofembodiment106,whereinatleast920oofthepopulationofcellscompnses 

thegeneticmodificationintheHLA-Ageneasmeasuredbynext-generationsequencing 

(NOS).  

[00681] Embodiment112isthepopulationofembodiment105orpharmaceutical 

compositionofembodiment106,whereinthepopulationofcellsisatleast930oHLA-A 

negativeasmeasuredbyflowcytometty.  

[00682] Embodiment112.1isthepopulationofembodiment105orpharmaceutical 

compositionofembodiment106,whereinatleast930oofthepopulationofcellscompnses 

thegeneticmodificationintheHLA-Ageneasmeasuredbynext-generationsequencing 

(NGS).  

compositionofembodiment106,whereinthepopulationofcellsisatleast940oHLA-A 

negativeasmeasuredbyflowcytometty.  

[00684] Embodiment113.1isthepopulationofembodiment105orpharmaceutical 

compositionofembodiment106,whereinatleast940oofthepopulationofcellscompnses 

thegeneticmodificationintheHLA-Ageneasmeasuredbynext-generationsequencing 

(NOS).  

[00685] Embodiment114isthepopulationofembodiment105orpharmaceutical 

compositionofembodiment106,whereinthepopulationofcellsisatleast950oHLA-A 

negativeasmeasuredbyflowcytometty.  

[00686] Embodiment114.1isthepopulationofembodiment105orpharmaceutical 

compositionofembodiment106,whereinatleast950oofthepopulationofcellscompnses 
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thegeneticmodificationintheHLA-Ageneasmeasuredbynext-generationsequencing 

(NOS).  

[00687] Embodiment115isthepopulationofembodiment105orpharmaceutical 

compositionofembodiment106,whereinthepopulationofcellsisatleast960oHLA-A 

negativeasmeasuredbyflowcytometty.  

[00688] Embodiment115.1isthepopulationofembodiment105orpharmaceutical 

compositionofembodiment106,whereinatleast960oofthepopulationofcellscompnses 

thegeneticmodificationintheHLA-Ageneasmeasuredbynext-generationsequencing 

(NOS).  

[00689] Embodiment116isthepopulationofembodiment105orpharmaceutical 

compositionofembodiment106,whereinthepopulationofcellsisatleast970oHLA-A 

negativeasmeasuredbyflowcytometty.  

[00690] Embodiment116.1isthepopulationofembodiment105orpharmaceutical 

compositionofembodiment106,whereinatleast970oofthepopulationofcellscompnses 

thegeneticmodificationintheHLA-Ageneasmeasuredbynext-generationsequencing 

(NOS).  

[00691] Embodiment117isthepopulationofembodiment105orpharmaceutical 

compositionofembodiment106,whereinthepopulationofcellsisatleast9~OoHLA-A 

negativeasmeasuredbyflowcytometty.  

[00692] Embodiment117.1isthepopulationofembodiment105orpharmaceutical 

compositionofembodiment106,whereinatleast930oofthepopulationofcellscompnses 

(NGS).  

[00693] Embodiment118isthepopulationofembodiment105orpharmaceutical 

compositionofembodiment106,whereinthepopulationofcellsisatleast990oHLA-A 

negativeasmeasuredbyflowcytometty.  

[00694] Embodiment118.1isthepopulationofembodiment105orpharmaceutical 

compositionofembodiment106,whereinatleast990oofthepopulationofcellscompnses 

thegeneticmodificationintheHLA-Ageneasmeasuredbynext-generationsequencing 

(NOS).  

[00695] Embodiment119isthepopulationorpharmaceuticalcompositionofanyoneof 

embodiments105-118,whereinthepopulationofcellsisatleast940oCIJTAnegativeas 

measuredbyflowcytometty.  
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[00696] Embodiment120isthepopulationorpharmaceuticalcompositionofanyoneof 

embodiments105-118,whereinthepopulationofcellsisatleast950oCIJTAnegativeas 

measuredbyflowcytometty.  

[00697] Embodiment121isthepopulationorpharmaceuticalcompositionofanyoneof 

embodiments105-118,whereinthepopulationofcellsisatleast960oCIJTAnegativeas 

measuredbyflowcytometty.  

[00698] Embodiment122isthepopulationorpharmaceuticalcompositionofanyoneof 

embodiments105-118,whereinthepopulationofcellsisatleast970oCIJTAnegativeas 

measuredbyflowcytometty.  

[00699] Embodiment123isthepopulationorpharmaceuticalcompositionofanyoneof 

embodiments105-118,whereinthepopulationofcellsisatleast930oCIJTAnegativeas 

measuredbyflowcytometty.  

[00700] Embodiment124isthepopulationorpharmaceuticalcompositionofanyoneof 

embodiments105-118,whereinthepopulationofcellsisatleast990oCIJTAnegativeas 

measuredbyflowcytometty.  

[00701] Embodiment125isthepopulationorpharmaceuticalcompositionofanyoneof 

embodiments105-124,whereinthepopulationofcellsisatleast950oendogenousTCR 

proteinnegativeasmeasuredbyflowcytometry.  

[00702] Embodiment126isthepopulationorpharmaceuticalcompositionofanyoneof 

embodiments105-124,whereinthepopulationofcellsisatleast970oendogenousTCR 

proteinnegativeasmeasuredbyflowcytometry.  

embodiments105-124,whereinthepopulationofcellsisatleast930oendogenousTCR 

proteinnegativeasmeasuredbyflowcytometry.  

[00704] Embodiment128isthepopulationorpharmaceuticalcompositionofanyoneof 

embodiments105-124,whereinthepopulationofcellsisatleast990oendogenousTCR 

proteinnegativeasmeasuredbyflowcytometry.  

[00705] Embodiment129isthepopulationorpharmaceuticalcompositionofanyoneof 

embodiments105-124,whereinthepopulationofcellsisatleast99~50oendogenousTCR 

proteinnegativeasmeasuredbyflowcytometry.  

[00706] Embodiment130isamethodofadministeringtheengineeredcellpopulationof 

cellspharmaceuticalcompositionofanyoneoftheprecedingembodimentstoasubjectin 

needthereof 
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[00707] Embodiment131isamethodofadministeringtheengineeredcellpopulationof 

cellsorpharmaceuticalcompositionofanyoneoftheprecedingembodimentstoasubjectas 

anadoptivecelltransfer(ACT)therapy.  

[00708] Embodiment132isamethodoftreatingadiseaseordisordercomprising 

administeringtheengineeredcellpopulationofcellsorpharmaceuticalcompositionofany 

oneoftheprecedingembodimentstoasubjectinneedthereof 

[00709] Embodiment133isamethodofmakinganengineeredhumancellwhichhas 

reducedoreliminatedsurfaceexpressionofHLA-Aproteinrelativetoanunmodifiedcell, 

whereinthecellishomozygousforHLA-BandhomozygousforHLA-C comprising 

contactingacellwithcompositioncomprising:(a)anHLA-AguideRNAcomprising(i)a 

guidesequenceselectedfromSEQIDNOs:1-211or(ii)atleast17,18,19,or20contiguous 

nucleotidesofasequenceselectedfromSEQIDNOs:1-211or(iii)aguidesequenceatleast 

950o900oor850oidenticaltoasequenceselectedfromSEQIDNOs:1-211or(iv)aguide 
, 

sequencethatbindsatargetsitecomprisingagenomicregionlistedinTables2-tor(v)a 

guidesequencethatiscomplementarytoatleast17,18,19,or20contiguousnucleotidesofa 

genomicregionlistedinTables1-2and5,oraguidesequencethatiscomplementarytoat 

least17,18,19,20,21,22,23,or24contiguousnucleotidesofagenomicregionlistedin 

Tabletor(vi)aguidesequencethatisatleast 9 5 0 o, 9 O0 oor8 5 0 oidenticaltoasequence 

selectedfrom(v);andoptionally(b)anRNA-guidedDNAbindingagentoranucleicacid 

encodinganRNA-guidedDNAbindingagent.  

[00710] Embodiment134isamethodofreducingsurfaceexpressionofHLA-Aproteinin 

comprising:(a)anHLA-AguideRNAcomprising(i)aguidesequenceselectedfromSEQ 

IDNOs:1-211or(ii)atleast17,18,19,or20contiguousnucleotidesofasequenceselected 

fromSEQIDNOs:1-211;or(iii)aguidesequenceatleast950o,900oor850oidenticaltoa 

sequenceselectedfromSEQIDNOs:1-211or(iv)aguidesequencethatbindsatargetsite 

comprisingagenomicregionlistedinTables2-tor(v)aguidesequencethatis 

complementarytoatleast17,18,19,or20contiguousnucleotidesofagenomicregionlisted 

inTables1-2and5,oraguidesequencethatiscomplementarytoatleast17,18,19,20,21 

22,23,or24contiguousnucleotidesofagenomicregionlistedinTable , or(vi)aguide 

sequencethatisatleast950o,900o or850oidenticaltoasequenceselectedfrom(v);and 

optionally(b)anRNA-guidedDNAbindingagentoranucleicacidencodinganRNA-guided 

DNAbindingagent.  
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[00711] Embodiment135isthemethodofembodiment133or134,whereintheRNA
0 

guidedDNAbindingagentcompnsesaCas9protein.  

[00712] Embodiment136isthemethodofembodiment133or134,whereintheRNA

guidedDNA-bindingagentornucleicacidencodingtheRNA-guidedDNAbindingagentis 

S.pyogenesCas9.  

[00713] Embodiment137isthemethodofembodiment133or134,whereintheRNA

guidedDNA-bindingagentornucleicacidencodingtheRNA-guidedDNAbindingagentis 

N.meningitidisCas9.  

[00714] Embodiment138isthemethodofembodiment133or134,whereintheRNA

guidedDNA-bindingagentornucleicacidencodingtheRNA-guidedDNAbindingagentis 

S.thermophilusCas9.  

[00715] Embodiment139isthemethodofembodiment133or134,whereintheRNA

guidedDNA-bindingagentornucleicacidencodingtheRNA-guidedDNAbindingagentis 

S.aureusCas9.  

1100716] Embodiment140isthemethodofembodiment133or134,whereintheRNA

guidedDNA-bindingagentornucleicacidencodingtheRNA-guidedDNAbindingagentis 

CpflfromF.novicida.  

[00717] Embodiment141isthemethodofembodiment133or134,whereintheRNA

guidedDNA-bindingagentornucleicacidencodingtheRNA-guidedDNAbindingagentis 

CpflfromAcidaminococcussp.  

[00718] Embodiment142isthemethodofembodiment133or134,whereintheRNA

CpflfromLachnospiraceaebacteriumND2006.  

1100719] Embodiment143isthemethodofembodiment133or134,whereintheRNA

guidedDNA-bindingagentornucleicacidencodingtheRNA-guidedDNAbindingagentis 

aCtoTbaseeditor.  

[00720] Embodiment144isthemethodofembodiment133or134,whereintheRNA

guidedDNA-bindingagentornucleicacidencodingtheRNA-guidedDNAbindingagentis 

aAto0baseeditor.  

[00721] Embodiment145isthemethodofembodiment133or134,whereintheRNA

guidedDNA-bindingagentornucleicacidencodingtheRNA-guidedDNAbindingagent 

comprisesaAPOBEC3Adeaminase(A3A)andanRNA-guidednickase.  
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[00722] Embodiment146isthemethodofembodiment133or134,whereintheRNA

guidedDNA-bindingagentornucleicacidencodingtheRNA-guidedDNAbindingagentis 

Casl2a.  

[00723] Embodiment147isthemethodofembodiment133or134,whereintheRNA

guidedDNA-bindingagentornucleicacidencodingtheRNA-guidedDNAbindingagentis 

CasX.  

[00724] Embodiment148isthemethodofembodiment133or134,whereintheRNA

guidedDNA-bindingagentornucleicacidencodingtheRNA-guidedDNAbindingagentis 

Nme2Cas9.  

[00725] Embodiment149isthemethodofanyoneofembodiments133-148,further 

comprisingreducingoreliminatingthesurfaceexpressionofMHCclassIIproteininthecell 

relativetoanunmodifiedcellforexamplebycontactingthecellwithageneeditingsystem 

targetingageneselectedfromCJITAHLA-DRHLA-DQHLA-DPRFX5,RFXB/ANKL 

RFXAPCREBNF-YANF-YBandNF-YC.  

[00726] Embodiment150isthemethodofanyoneofembodiments133-149,further 

comprisingcontactingthecellwithaCIJTAguideRNA.  

[00727] Embodiment151isthemethodofanyoneofembodiments133-150,further 

comprisingreducingoreliminatingthesurfaceexpressionofaTCRproteininthecell 

relativetoanunmodifiedcell.  

[00728] Embodiment152isthemethodofanyoneofembodiments133-151,further 

comprisingcontactingthecellwithanexogenousnucleicacid.  

thecellwithanexogenousnucleicacidencodingatargetingreceptor.  

[00730] Embodiment154isthemethodofembodiment152,furthercomprisingcontacting 

thecellwithanexogenousnucleicacidencodingapolypeptidethatissecretedbythecell.  

[00731] Embodiment155isthemethodofembodiment152,furthercomprisingcontacting 

thecellwithaDNA-dependentproteinkinaseinhibitor(DNAPKi).  

[00732] Embodiment156isthemethodofembodiment155,whereintheDNAPKiis 

Compound.  

[00733] Embodiment157istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellisan 

allogeneiccell.  
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[00734] Embodiment158istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellisa 

primarycell.  

[00735] Embodiment159istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellisaCD4+ 

Tcell.  

[00736] Embodiment160istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellisaCDS+ 

Tcell.  

[00737] Embodiment161istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellisa 

memoryTcell.  

[00738] Embodiment162istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellisaB 

cell.  

[00739] Embodiment163istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellisa 

plasmaBcell.  

[00740] Embodiment164istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellisa 

memoryBcell.  

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellisa 

naturalkiller(NK)cell.  

[00742] Embodiment166istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellisa 

macrophage.  

[00743] Embodiment167istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellisstem 

cell.  

[00744] Embodiment168istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellisa 

pluripotentstemcell(PSC).  
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[00745] Embodiment169istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellisa 

hematopoieticstemcell(HSC).  

[00746] Embodiment170istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellisan 

inducedpluripotentstemcell(iPSC).  

[00747] Embodiment171istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellisa 

mesenchymalstemcell(MSC).  

[00748] Embodiment172 Theengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellisa 

neuralstemcell(NSC).  

[00749] Embodiment173istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellisa 

limbalstemcell(LSC).  

[00750] Embodiment174istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellisa 

progenitorcelle.g.anendothelialprogenitorcelloraneuralprogenitorcell.  

[00751] Embodiment175istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellisa 

tissue-specificprimarycell.  

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellisa 

chosenfrom:chondrocytemyocyteandkeratinocyte.  

[00753] Embodiment177istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellisan 

activatedcell.  

[00754] Embodiment178istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellisanon

activatedcell.  

[00755] Embodiment179istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentscomprisinganexogenous 

nucleicacidencodingapolypeptidethatissecretedbythecellorcontactingthecellwithsaid 
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exogenousnucleicacidwhereinthesecretedpolypeptideisanantibodyorantibody 

fragment.  

[00756] Embodiment180istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentscomprisinganexogenous 

nucleicacidencodingapolypeptidethatissecretedbythecellorcontactingthecellwithsaid 

exogenousnucleicacidwhereinthesecretedpolypeptideisafull-lengthIgOantibody.  

[00757] Embodiment181istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentscomprisinganexogenous 

nucleicacidencodingapolypeptidethatissecretedbythecellorcontactingthecellwithsaid 

exogenousnucleicacidwhereinthesecretedpolypeptideisasinglechainantibody.  

[00758] Embodiment182istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentscomprisinganexogenous 

nucleicacidencodingapolypeptidethatissecretedbythecellorcontactingthecellwithsaid 

exogenousnucleicacidwhereinthesecretedpolypeptideisaneutralizingantibody.  

[00759] Embodiment183istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentscomprisinganexogenous 

nucleicacidencodingapolypeptidethatissecretedbythecellorcontactingthecellwithsaid 

exogenousnucleicacidwhereinthesecretedpolypeptideisanenzyme.  

[00760] Embodiment184istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentscomprisinganexogenous 

nucleicacidencodingapolypeptidethatissecretedbythecellorcontactingthecellwithsaid 

[00761] Embodiment185istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentscomprisinganexogenous 

nucleicacidencodingapolypeptidethatissecretedbythecellorcontactingthecellwithsaid 

exogenousnucleicacidwhereinthesecretedpolypeptideisafusionprotein.  

[00762] Embodiment186istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentscomprisinganexogenous 

nucleicacidencodingapolypeptidethatissecretedbythecellorcontactingthecellwithsaid 

exogenousnucleicacidwhereinthesecretedpolypeptidecomprisesasolublereceptor.  

[00763] Embodiment187istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentscomprisinganexogenous 

nucleicacidencodingatargetingreceptororcontactingthecellwithanexogenousnucleic 

acidencodingatargetingreceptorwhereinthetargetingreceptorisaTcellreceptor(TCR).  
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[00764] Embodiment188istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentscomprisinganexogenous 

nucleicacidencodingatargetingreceptororcontactingthecellwithanexogenousnucleic 

acidencodingatargetingreceptorwhereinthetargetingreceptorisageneticallymodified 

TCR.  

[00765] Embodiment189istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentscomprisinganexogenous 

nucleicacidencodingatargetingreceptororcontactingthecellwithanexogenousnucleic 

acidencodingatargetingreceptorwhereinthetargetingreceptorisaWT1TCR 

[00766] Embodiment190istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentscomprisinganexogenous 

nucleicacidencodingatargetingreceptororcontactingthecellwithanexogenousnucleic 

acidencodingatargetingreceptorwhereinthetargetingreceptorisaCAR.  

[00767] Embodiment191istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentscomprisinganexogenous 

nucleicacidencodingatargetingreceptororcontactingthecellwithanexogenousnucleic 

acidencodingatargetingreceptorwhereinthetargetingreceptorisauniversalCAR.  

[00768] Embodiment192istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentscomprisinganexogenous 

nucleicacidencodingatargetingreceptororcontactingthecellwithanexogenousnucleic 

acidencodingatargetingreceptorwhereinthetargetingreceptorisaproliferation-inducing 

[00769] Embodiment193istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellsare 

engineeredwithageneeditingsystem.  

[00770] Embodiment194istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofembodiment193,whereinthegeneeditingsystemcomprisesa 

transcriptionactivator-likeeffectornuclease(TALEN).  

[00771] Embodiment195istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofembodiment193,whereinthegeneeditingsystemcomprisesa 

zincfingernuclease.  

[00772] Embodiment196istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofembodiment193,whereinthegeneeditingsystemcomprisesan 
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RNA-guidedDNAbindingagentoranucleicacidencodinganRNA-guidedDNAbinding 

agentoptionallywhereintheRNA-guidedDNAbindingagentisCas9.  

[00773] Embodiment197istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheHLA-Aguide 

RNAisprovidedtothecellinavector.  

[00774] Embodiment198istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheRNA-guided 

DNAbindingagentisprovidedtothecellinavectoroptionallyinthesamevectorasthe 

HLA-AguideRNA.  

[00775] Embodiment199istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheexogenous 

nucleicacidisprovidedtothecellinavector.  

[00776] Embodiment200istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthevectorisa 

viralvector.  

[00777] Embodiment201istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthevectorisa 

non-viralvector.  

[00778] Embodiment202istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthevectorisa 

lentiviralvector.  

compositionormethodofanyoneoftheprecedingembodimentswhereinthevectorisa 

retroviralvector.  

[00780] Embodiment204istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthevectorisan 

AAV.  

[00781] Embodiment205istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheguideRNAis 

providedtothecellinalipidnucleicacidassemblycompositionoptionallyinthesamelipid 

nucleicacidassemblycompositionasanRNA-guidedDNAbindingagent.  

[00782] Embodiment206istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheexogenous 

nucleicacidisprovidedtothecellinalipidnucleicacidassemblycomposition.  
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[00783] Embodiment207istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthelipidnucleic 

acidassemblycompositionisalipidnanoparticle(LNP).  

[00784] Embodiment208istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheexogenous 

nucleicacidisintegratedintothegenomeofthecell.  

[00785] Embodiment209istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheexogenous 

nucleicacidisintegratedintothegenomeofthecellbyhomologousrecombination(HR).  

[00786] Embodiment210istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheexogenous 

nucleicacidisintegratedintoasafeharborlocusinthegenomeofthecell.  

[00787] Embodiment211istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheHLA-Aguide 
NO.  

RNAcomprisesSEQIDNO:13orwhereintheHLA-AguideRNAcomprisesSEQID 9 

14.  

[00788] Embodiment212istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheHLA-Aguide 

RNAcomprisesSEQIDNO:15.  

[00789] Embodiment213istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheHLA-Aguide 

[00790] Embodiment214istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheHLA-Aguide 

RNAcomprisesSEQIDNO:17.  

[00791] Embodiment215istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheHLA-Aguide 

RNAcomprisesSEQIDNO:18.  

[00792] Embodiment216istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheHLA-Aguide 

RNAcomprisesSEQIDNO:26.  

[00793] Embodiment217istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheHLA-Aguide 

RNAcomprisesSEQIDNO:37.  
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[00794] Embodiment218istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheHLA-Aguide 

RNAcomprisesSEQIDNO:38.  

[00795] Embodiment219istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheHLA-Aguide 

RNAcomprisesSEQIDNO:39.  

[00796] Embodiment220istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheHLA-Aguide 

RNAcomprisesSEQIDNO:41.  

[00797] Embodiment221istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheHLA-Aguide 

RNAcomprisesSEQIDNO:43.  

[00798] Embodiment222istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheHLA-Aguide 

RNAcomprisesSEQIDNO:45.  

[00799] Embodiment223istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheHLA-Aguide 

RNAcomprisesSEQIDNO:62.  

[00800] Embodiment224istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheHLA-Aguide 

RNAcomprisesatleastonemodification.  

compositionormethodofanyoneoftheprecedingembodimentswhereintheHLA-Aguide 

RNAcomprisesatleastonemodificationwhereintheatleastonemodificationincludesa2'

0-methyl(2'-0-Me)modifiednucleotide.  

[00802] Embodiment226istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheHLA-Aguide 

RNAcomprisesatleastonemodificationcomprisingaphosphorothioate(PS)bondbetween 

nucleotides.  

[00803] Embodiment227istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheHLA-Aguide 

RNAcomprisesatleastonemodificationcomprisinga2'-fluoro(2'-F)modifiednucleotide.  

[00804] Embodiment228istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheHLA-Aguide 
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RNAcomprisesatleastonemodificationcomprisingamodificationatoneormoreofthe 

firstfivenucleotidesatthe5'endoftheguideRNA.  

[00805] Embodiment229istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheHLA-Aguide 

RNAcomprisesatleastonemodificationcomprisingamodificationatoneormoreofthe 

lastfivenucleotidesatthe3'endoftheguideRNA.  

[00806] Embodiment230istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheHLA-Aguide 

RNAcomprisesatleastonemodificationcomprisingaPSbondbetweenthefirstfour 

nucleotidesoftheguideRNA.  

[00807] Embodiment231istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheHLA-Aguide 

RNAcomprisesatleastonemodificationcomprisingaPSbondbetweenthelastfour 

nucleotidesoftheguideRNA.  

[00808] Embodiment232istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheHLA-Aguide 

RNAcomprisesatleastonemodificationcomprisinga2'-O-Memodifiednucleotideatthe 

firstthreenucleotidesatthe5endoftheguideRNA.  

[00809] Embodiment233istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheHLA-Aguide 

RNAcomprisesatleastonemodificationcomprisinga2'-O-Memodifiednucleotideatthe 

[00810] Embodiment234istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentsforusetoexpressaTCR 

withspecificityforapolypeptideexpressedbycancercells.  

[00811] Embodiment235istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentsforuseinadministeringto 

asubjectasanadoptivecelltransfer(ACT)therapy.  

[00812] Embodiment236istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentsforuseintreatinga 

subjectwithcancer.  

[00813] Embodiment237istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentsforuseintreatinga 

subjectwithaninfectiousdisease.  
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[00814] Embodiment238istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentsforuseintreatinga 

subjectwithanautoimmunedisease 

[00815] Embodiment239isacellbankcomprising:(a)theengineeredcellsofanyoneof 

theprecedingembodimentsortheengineeredcellsproducedbythemethodofanyoneofthe 

precedingembodimentwand(b)acataloguecomprisinginformationdocumentingtheHLA

BandHLA-Callelesofthedonorcellsinthecellbank.  

[00816] Embodiment240isthecellbankofembodiment239,whereinthecellbank 

comprisesatleast3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,25,30,35,or40 

donorcellsthathaveauniquecombinationofHLA-BandHLA-Callelesascomparedto 

otherdonorcellsinthecellbank.  

[00817] Embodiment241isamethodofadministeringanengineeredcelltoarecipient 

subjectinneedthereofthemethodcomprising:(a)determiningtheHLA-BandHLA-C 

allelesoftherecipientsubject;(b)selectinganengineeredcellorcellpopulationofanyone 

oftheprecedingembodimentsorengineeredcellorcellpopulationproducedbythemethod 

ofanyoneoftheprecedingembodimentswhereintheengineeredcellcomprisesatleastone 

ofthesameHLA-BorHLA-Callelesastherecipientsubject;(c)administeringtheselected 

engineeredcelltotherecipientsubject.  

[00818] Embodiment242isthemethodofembodiment241, whereinthesubjecthasthe 

HLA-BandHLA-Callelesoftheengineeredcell.  

[00819] Embodiment 243 is the engineered cell composition, pharmaceutical 

apartiallymatchedsubjectforanadoptivecelltransfer(ACT)therapywhereinthepartially 

matchedsubjecthastheHLA-BandHLA-Callelesoftheengineeredcellorcellpopulation.  

[00820] Embodiment 244 is the engineered cell composition, pharmaceutical 

compositionormethodofanyoneofembodiments130-132,235-238,241-243whereinthe 

engineeredcellorcellpopulationcomprisesHLA-BandHLA-Callelessharedwiththe 

subject.  

[00821] Embodiment 245 is the engineered cell composition, pharmaceutical 

compositionormethodofanyoneoftheprecedingembodiments130-132,235-238,241

243,whereintheHLA-BandHLA-Callelesoftheengineeredcellorcellpopulationconsist 

ofallelesthatmatchoneormoreHLA-BandHLA-Callelesofthesubject.  

[00822] Embodiment 246 is the engineered cell composition, pharmaceutical 

compositionormethodofanyoneoftheprecedingembodiments130-132,235-238,241
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243,whereintheHLA-BandHLA-Callelesoftheengineeredcellorcellpopulationconsist 
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Weclaim: 

1. Anengineeredhumancellwhichhasreducedoreliminatedsurfaceexpressionof 

HLA-ArelativetoanunmodifiedcellcomprisingageneticmodificationintheHLA-Agene 

whereinthecellishomozygousforHLA-BandhomozygousforHLA-C.  

2. Anengineeredhumancellwhichhasreducedoreliminatedsurfaceexpressionof 

HLA-ArelativetoanunmodifiedcellcomprisingageneticmodificationintheHLA-Agene 

whereinthegeneticmodificationcomprisesatleastonenucleotidewithinthegenomic 

coordinateschosenfrom.  

a. chr6:29942854-chr6:29942913and 

b. chr6:29943518-chr6:29943619~ 

whereinthecellishomozygousforHLA-BandhomozygousforHLA-C.  

39 Theengineeredcellofclaim1or2,whereinthecellhasreducedoreliminated 

expressionofatleastoneHLA-Aalleleselectedfrom:HLA-A1,HLA-A2,HLA-A3,HLA

AllandHLA-A24.  

4, Theengineeredcellofanyoneofclaims1-3 whereinthegeneticmodification 

comprisesatleastonenucleotidewithinthegenomiccoordinateschr6:29942864-chr6 
9 

29942903.  

5. Theengineeredcellofanyoneofclaims1-4 whereinthegeneticmodification 

comprises atleast onenucleotide withinthe genomic coordinates chr6:29943528

chr6:29943609.  

6. Theengineeredcellofanyoneofclaims1-5 whereinthegeneticmodification 

comprises at least one nucleotide within the genomic coordinates chosen from.  
chr6:29942864-29942884; chr6:29942868-2994288& chr6:29942876-29942896, 

chr6:29942877-29942897;andchr6:29942883-29942903.  

7. Theengineeredcellofanyoneofclaims1-6 whereinthegeneticmodification 
9 

comprises at least one nucleotide within the genomic coordinates chosen from.  
chr6:29943528-29943548; chr6:29943529-29943549, chr6:29943530-2994355ct 

chr6:29943537-29943557,chr6:29943549-29943569,andchr6:29943589-29943609.  

8. Theengineeredcellofanyoneofclaims1-7 whereinthegeneticmodification 

comprisesatleastonenucleotidewithinthegenomiccoordinateschr6:29942876-29942897.  

9. Theengineeredcellofanyoneofclaims1-8 whereinthegeneticmodification 

comprisesatleastonenucleotidewithinthegenomiccoordinateschr6:29943528-29943550.  
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10. Theengineeredcellofanyoneofclaims1-9 whereinthegeneticmodification 

comprises at least one nucleotide within the genomic coordinates chosen from.  

chr6:29942864-29942884, chr6:29942868-29942888, chr6:29942876-29942896, and 

chr6:29942877-29942897.  

11. Theengineeredcellofanyoneofclaims1- 10whereinthegeneticmodification 

comprises at least one nucleotide within the genomic coordinates chosen from.  

chr6:29943528-29943548,chr6:29943529-29943549,andchr6:29943530-29943550.  

12. Anengineeredhumancellwhichhasreducedoreliminatedsurfaceexpressionof 

HLA-ArelativetoanunmodifiedcellcomprisingageneticmodificationintheHLA-Agene 

whereinthegeneticmodificationcomprisesatleastonenucleotidewithinthegenomic 

coordinates chosen from: chr6:29942864-29942884~ chr6:29942868-29942888~ 

chr6:29942876-29942896; chr6:29942877-29942897~ chr6:29942883-29942903~ 

chr6:29943126-29943146; chr6:29943528-29943548~ chr6:29943529-29943549~ 

chr6:2994353O-2994355O~ chr6:29943537-29943557' chr6:29943549-29943569~ 

chr6:29943589-29943609;andchr6:29944026-29944046.  

13. Anengineeredhumancellwhichhasreducedoreliminatedsurfaceexpressionof 

HLA-ArelativetoanunmodifiedcellcomprisingageneticmodificationinanHLA-Agene 

whereinthegeneticmodificationcomprisesanindelaCtoTsubstitutionoranAto0 

substitutionwithinthegenomic coordinates chosenfrom: chr6:29942864-29942884~ 

chr6:29942868-29942888; chr6:29942876-29942896~ chr6:29942877-29942897~ 

chr6:29942883-29942903; chr6:29943126-2994314& chr6:29943528-29943548~ 

chr6:29943549-29943569;chr6:29943589-299436O9~andchr6:29944026-29944046.  

14. Theengineeredcellofclaim12or13whereinthecellishomozygousforHLA-Band 

homozygousforHLA-C.  

15. Theengineeredcellofanyoneofclaims12-14,whereinthegeneticmodification 

comprisesatleast5,6,7,8,9,or10contiguousnucleotideswithinthegenomiccoordinates.  

16. Theengineeredcellofanyoneofclaims12-15,whereinthegeneticmodification 

comprisesatleastoneCtoTsubstitutionoratleastoneAto0substitutionwithinthe 

genomiccoordinates.  

17. Theengineeredcellofanyoneofclaims1- 16,whereintheHLA-Aexpressionis 

reducedoreliminatedbyageneeditingsystemthatbindstoanHLA-Agenomictarget 

sequencecomprisingatleast5contiguousnucleotideswithinthegenomiccoordinateschosen 

from: 
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a. chr6:29942864-2994288t chr6:29942868-299428889 chr6:29942876-2994289& 

chr6:29942877-2994289T chr6:29942883-2994290t chr6:29943126-2994314& 

chr6:29943528-2994354& chr6:29943529-29943549, chr6:29943530-29943550, 

chr6:29943537-2994355Tchr6:29943549-29943569,chr6:29943589-29943609,and 

chr6:29944026-29944046, chr6:29934330-29934350, chr6:29943115-29943135 

chr6:29943135-29943155, chr6:29943140-29943160, chr6:29943590-29943610 

chr6:29943824-29943844,chr6:29943858-29943878,chr6:29944478-29944498,and 

chr6:2994485O-29944870, 

b. chr6:29942864-29942881 chr6:29942868-299428889 chr6:29942876-2994289& 

chr6:29942877-29942897, chr6:29942883-29942903, chr6:29943126-2994314& 

chr6:29943528-29943548, chr6:29943529-29943549, chr6:29943530-29943550, 

chr6:29943537-29943557,chr6:29943549-29943569,chr6:29943589-29943609,and 

chr6:29944026-29944046, 

C. chr6:29942864-29942884, chr6:29942868-29942888, chr6:29942876-29942896, 

chr6:29942877-29942897, chr6:29942883-29942903, chr6:29943528-29943548, 

chr6:29943529-29943549, chr6:29943530-29943550, chr6:29943537-29943557, 

chr6:29943549-29943569,andchr6:29943589-29943609; 

d. chr6:29942864-29942881 chr6:29942868-299428889 chr6:29942876-2994289& 

chr6:29942877-2994289Tandchr6:29942883-29942903; 

e. chr6:29943528-299435489 chr6:29943529-29943549, chr6:29943530-29943550, 

chr6:29943537-2994355Tchr6:29943549-29943569,andchr6:29943589-29943609, 

chr6:29942877-29942897* 

g. chr6:29943528-29943548,chr6:29943529-29943549andchr6:29943530-29943550 

h. chr6:29945290-29945310,chr6:29945296-29945316,andchr6:29945297-29945317 

chr6:29945300-29945320, 

p chr6:29890117-29890137, chr6:29927058-29927078, chr6:29934330-29934350 

chr6:29942541-29942561, chr6:29942542-29942562, chr6:29942543-29942563 

chr6:29942543-29942563, chr6:29942550-29942570, chr6:29942864-29942884 

chr6:29942868-29942888, chr6:29942876-29942896, chr6:29942876-29942896 

chr6:29942877-29942897, chr6:29942883-29942903, chr6:29943062-29943082 

chr6:29943063-29943083, chr6:29943092-29943112, chr6:29943115-29943135 

chr6:29943118-29943138, chr6:29943119-29943139, chr6:29943120-29943140 

chr6:29943126-29943146, chr6:29943128-29943148, chr6:29943129-29943149 
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chr6:29943134-29943154, chr6:29943134-29943154, chr6:29943135-29943155 

chr6:29943136-29943156, chr6:29943140-29943160, chr6:29943142-29943162 

chr6:29943143-29943163, chr6:29943188-29943208, chr6:29943528-29943548 

chr6:29943529-29943549, chr6:29943530-29943550, chr6:29943536-29943556 

chr6:29943537-29943557, chr6:29943538-29943558, chr6:29943549-29943569 

chr6:29943556-29943576, chr6:29943589-29943609, chr6:29943590-29943610 

chr6:29943590-29943610, chr6:29943599-29943619, chr6:29943600-29943620 

chr6:29943601-29943621, chr6:29943602-29943622, chr6:29943603-29943623 

chr6:29943774-29943794, chr6:29943779-29943799, chr6:29943780-29943800 

chr6:29943822-29943842, chr6:29943824-29943844, chr6:29943857-29943877 

chr6:29943858-29943878, chr6:29943859-29943879, chr6:29943860-29943880 

chr6:29944026-29944046, chr6:29944077-29944097, chr6:29944078-29944098 

chr6:29944458-29944478, chr6:29944478-29944498, chr6:29944597-29944617 

chr6:29944642-29944662, chr6:29944643-29944663, chr6:29944772-29944792 

chr6:29944782-29944802, chr6:29944850-29944870, chr6:29944907-29944927 

chr6:29945024-29945044, chr6:29945097-29945117, chr6:29945104-29945124 

chr6:29945105-29945125, chr6:29945116-29945136, chr6:29945118-29945138 

chr6:29945119-29945139, chr6:29945124-29945144, chr6:29945176-29945196 

chr6:29945177-29945197, chr6:29945177-29945197, chr6:29945180-29945200 

chr6:29945187-29945207, chr6:29945188-29945208, chr6:29945228-29945248 

chr6:29945230-29945250, chr6:29945231-29945251, chr6:29945232-29945252 

chr6:31382543-31382563, 

j, chr6:29942815-29942835, chr6:29942816-29942836, chr6:29942817-29942837 

chr6:29942817-29942837, chr6:29942828-29942848, chr6:29942837-29942857 

chr6:29942885-29942905, chr6:29942895-29942915, chr6:29942896-29942916 

chr6:29942898-29942918, chr6:29942899-29942919, chr6:29942900-29942920 

chr6:29942904-29942924, chr6:29942905-29942925, chr6:29942912-29942932 

chr6:29942913-29942933, chr6:29943490-29943510, chr6:29943497-29943517 

chr6:29943498-29943518, chr6:29943502-29943522, chr6:29943502-29943522 

chr6:29943511-29943531, chr6:29943520-29943540, chr6:29943521-29943541 

chr6:29943566-29943586, chr6:29943569-29943589, chr6:29943569-29943589 

chr6:29943570-29943590, chr6:29943573-29943593, chr6:29943578-29943598 
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chr6:29943585-29943605,chr6:29943589-29943609,chr6:29943568-29943588,and 

chr6:29942815-29942835.  

k. chr6:29942884-29942904,chr6:29943519-29943539,chr6:29942863-29942883; 

1. chr6:29943517-29943537,andchr6:29943523-29943543* 

m.chr6:29942845-29942869, chr6:29942852-29942876, chr6:29942865-29942889 

chr6:29942891-29942915, chr6:29942895-29942919, chr6:29942903-29942927 

chr6:29942904-29942928, chr6:29943518-29943542, chr6:29943525-29943549 

chr6:29943535-29943559, chr6:29943538-29943562, chr6:29943539-29943563 

chr6:29943547-29943571, chr6:29943547-29943571, chr6:29943548-29943572 

chr6:29943555-29943579, chr6:29943556-29943580, chr6:29943557-29943581 

chr6:29943558-29943582, chr6:29943559-29943583, chr6:29943563-29943587 

chr6:29943564-29943588, chr6:29943565-29943589, chr6:29943568-29943592 

chr6:29943571-29943595, chr6:29943572-29943596, chr6:29943595-29943619 

chr6:29943596-29943620,andchr6:29943600-29943624w 

ne chr6:29942885-29942905, chr6:29942895-29942915, chr6:29942896-29942916 

chr6:29942898-29942918, chr6:29942899-29942919, chr6:29942900-29942920 

chr6:29942904-29942924, chr6:29943511-29943531, chr6:29943520-29943540 

chr6:29943521-29943541, chr6:29943529-29943549, chr6:29943566-29943586 

chr6:29943568-29943588, chr6:29943569-29943589, chr6:29943569-29943589 

chr6:29943570-29943590, chr6:29943573-29943593, chr6:29943578-29943598 

chr6:29943585-29943605,andchr6:29943589-29943609,or 

chr6:29943080-29943100, chr6:29943187-29943207, chr6:29943192-29943212 

chr6:29943197-29943217, chr6:29943812-29943832, chr6:29944349-29944369 

chr6:29944996-29945016,chr6:29945018-29945038,andchr6:29945341-29945361 

chr6:29945526-29945546.  

18. Theengineeredcellofanyoneofclaims1- 17,whereintheHLA-Aexpressionis 

reducedoreliminatedbyageneeditingsystemthatbindstoanHLA-Agenomictarget 

sequencecomprisingatleast5contiguousnucleotideswithinthegenomiccoordinateschosen 

fromchr6:29942854-chr6:29942913andchr6:29943518-chr6:29943619.  

19. Theengineeredcellofanyoneofclaims1- 18,whereintheHLA-Aexpressionis 

reducedoreliminatedbyageneeditingsystemthatbindstoanHLA-Agenomictarget 

sequencecomprisingatleast5contiguousnucleotideswithinthegenomiccoordinates 

chr6:29942876-29942897.  
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20. Theengineeredcellofanyoneofclaims1- 19,whereintheHLA-Aexpressionis 

reducedoreliminatedbyageneeditingsystemthatbindstoanHLA-Agenomictarget 

sequencecomprisingatleast5contiguousnucleotideswithinthegenomiccoordinates 

chr6:29943528-29943550.  

21. Theengineeredcellofanyoneofclaims1-20,whereintheHLA-Aexpressionis 

reducedoreliminatedbyageneeditingsystemthatbindstoanHLA-Agenomictarget 

sequencecomprisingatleast5contiguousnucleotideswithinthegenomiccoordinateschosen 

from: chr6:29942864-29942881 chr6:29942868-2994288& chr6:29942876-29942896, 

chr6:29942877-29942897; chr6:29942883-29942903, chr6:29943126-29943146, 

chr6:29943528-29943548; chr6:29943529-29943549, chr6:29943530-2994355tY 

chr6:29943537-29943557, chr6:29943549-29943569, chr6:29943589-29943609, and 

chr6:29944026-29944046.  

22. Theengineeredcellofanyoneofclaims17-21, whereintheHLA-Agenomictarget 

sequencecomprisesatleast10,atleast15,atleast16,atleast17,atleast18,atleast19,orat 

least20contiguousnucleotideswithinthegenomiccoordinates.  

23. Theengineeredcellofanyoneofclaims12-22,whereinthecellishomozygousfor 

HLA-BandhomozygousforHLA-C.  

24. Theengineeredcellofanyoneofclaims1-23,whereintheHLA-Balleleisselected 

fromanyoneofthefollowingHLA-Balleles:HLA~B*O7:02HLA~B*OS:01HLA~B*44:02 

HLA~B*35:O1. HLA~B*4O:O1. HLA~B*57:O1, HLA~B*14:02. HLA~B*15:019 HLA

B*13:OZHLA~B*44:O3,HLA~B*38:OLHLA~B*18:01.HLA~B*44:03.HLA~B*51:O1 

B*1S:O1, HLA~B*52:OLHLA~B*51:OLHLA~B*37:01.HLA~B*53:01.HLA~B*55:O1 

HLA~B*44:O2.HLA~B*44:03.HLA~B*35:02;HLA~B*15:01, andHLA~B*40:02.  

25. Theengineeredcellofanyoneofclaims1-24,whereintheHLA-Calleleisselected 

fromanyoneofthefollowingHLA-Calleles:HLA~C*O7:O2.HLA~C*07:O1* HLA~C*05:019 

HLA~C*O4:O1 HLA~C*O3:01 HLA~C*O6:O2. HLA~C*08:02, HLA~C*O3:03; HLA

C*06:02.HLA~C*16:O1.HLA~C*12:03wHLA~C*07:01.HLA~C*04:01.HLA~C*15:029 

HLA~C*07:019 HLA~C*03:04. HLA~C*12:03, HLA~C*02:02. HLA~C*04:019 HLA

C*05:01.HLA~C*12:02wHLA~C*1442wHLA~C*06:02.HLA~C*04:01.HLA~C*03:039 

HLA~C*07:04.HLA~C*07:01~HLA~C*04:01;HLA~C*04:01~andHLA~C*02:02, 

26. Theengineeredcellofanyoneofclaims1-25,whereintheHLA-Balleleisselected 

fromanyoneofthefollowingHLA-Balleles:HLA~B*07:02.HLA~B*08:01~HLA~B*44:02.  

HLA~B*35:01. HLA~B*40:01. HLA~B*57:01~ HLA~B*14:02. HLA~B*15:01~ HLA
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B*13:02.HLA~B*44:O3.HLA~B*38:O1.HLA~B*18:O1.HLA~B*44:O3.HLA~B*51:019 

HLA~B*49:01. HLA~B*15:01. HLA~B*1S:019 HLA~B*27:05. HLA~B*35:03. HLA

B*18:01.HLA~B*52:01.HLA~B*51:0kHLA~B*37:01.HLA~B*53:01.HLA~B*55:019 

HLA~B*44:02.HLA~B*44:03,HLA~B*35:0ZHLA~B*15:01.andHLA~B*40:0Zandthe 
HLA-Calleleisselectedfromanyoneofthe 9 

followingHLA-Calleles:HLA~C*07:02.HLA

C*07:01. HLA~C*05:01. HLA~C*04:01 HLA~C*03:04;HLA~C*06:0Z HLA~C*08:029 

HLA~C*03:03. HLA~C*06:02. HLA~C*16:019 HLA~C*12:03. HLA~C*07:01 HLA

C*04:0LHLA~C*15:0ZHLA~C*07:0kHLA~C*03:04.HLA~C*12:03,HLA~C*02:029 

HLA~C*04:01. HLA~C*05:01. HLA~C*12:02. HLA~C*14:02. HLA~C*06:02. HLA

C*04:0LHLA~C*03:03.HLA~C*07:04.HLA~C*07:01;HLA~C*04:01.HLA~C*04:01.and 

HLA~C*02:02.  

27. Theengineeredcellofanyoneofclaims1-26whereintheHLA-BandHLA-C 

allelesareselectedfromanyoneofthefollowingHLA-BandHLA-Calleles:HLA~B*07:02 

andHLA~C*07:02.HLA~B*08:01andHLA~C*07:01.HLA~B*44:02andHLA~C*05:01.  

HLA~B*35:01andHLA~C*04:01.HLA~B*40:01andHLA~C*03:04.HLA~B*57:01and 

HLA~C*06:02.HLA~B*14:02andHLA~C*08:02.HLA~B*15:01andHLA~C*03:03.HLA

B*13:02andHLA~C*06:0ZHLA~B*44:03andHLA~C*16:01.HLA~B*38:01andHLA

C*12:03.HLA~B*18:01 andHLA~C*07:01.HLA~B*44:03andHLA~C*04:01.HLA

B*51:01andHLA~C*15:0ZHLA~B*49:01andHLA~C*07:01.HLA~B*15:01andHLA

C*03:04.HLA~B*18:01 andHLA~C*12:03.HLA~B*27:05andHLA~C*02:02.HLA

B*35:03andHLA~C*04:0LHLA~B*18:01andHLA~C*05:01.HLA~B*52:01andHLA

B*53:01andHLA~C*04:0LHLA~B*55:01andHLA~C*03:03.HLA~B*44:02andHLA

C*07:04.HLA~B*44:03 andHLA~C*07:01.HLA~B*35:02andHLA~C*04:01.HLA

B*15:01andHLA~C*04:0LandHLA~B*40:02andHLA~C*02:02, 

28. Theengineeredcellofanyoneofclaims1-27whereintheHLA-BandHLA-C 

allelesareHLA~B*07:02andHLA~C*07:02.  

29. Theengineeredcellofanyoneofclaims1-28whereintheHLA-BandHLA-C 

allelesareHLA~B*08:01andHLA~C*07:01.  

309 Theengineeredcellofanyoneofclaims1-29whereintheHLA-BandHLA-C 

allelesareHLA~B*44:02andHLA~C*05:01.  

31. Theengineeredcellofanyoneofclaims1-30whereintheHLA-BandHLA-C 

allelesareHLA~B*35:01andHLA~C*04:01.  
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32. Theengineeredcellofanyoneofclaims1-31 whereinthecellhasreduced 

expressionofMI-ICclassIIproteinonthesurfaceofthecell.  

33, Theengineeredcellofanyoneofclaims1-32,whereinthecellhasagenetic 

modificationofageneselectedfromCIJTA HLA-DRHLA-DQHLA-DP RFX5 

RFXB/ANKRFXAPCREBNF-YANF-YBandNF-YC.  

34, Theengineeredcellofanyoneofclaims1-33,whereinthecellhasagenetic 

modificationintheCIJTAgene.  

35, Theengineeredcellofanyoneofclaims1-34 whereinthecellhasreduced 

expressionofTRACproteinorTRBCproteinonthesurfaceofthecell.  

36. Theengineeredcellofanyoneofclaims1-35,whereintheengineeredcellcomprises 

anexogenousnucleicacidencodingatargetingreceptorthatisexpressedonthesurfaceof 

theengineeredcelloraligandforthereceptor.  

37. Theengineeredcellofclaim36,whereinthetargetingreceptorisaCARoraTCR.  

38. Theengineeredcellofanyoneofclaims1-37,whereintheengineeredcellfurther 

comprisesanexogenousnucleicacidencodingapolypeptidethatissecretedbythe 

engineeredcell.  

39. Theengineeredcellofanyoneofclaims1-38whereintheengineeredcellisan 

immunecell.  

40. Theengineeredcellofanyoneofclaims1-39,whereintheengineeredcellisa 

primarycell.  

41. Theengineeredcellofanyoneofclaims1-40,whereintheengineeredcellisa 

42. Theengineeredcellofanyoneofclaims1-41, whereintheengineeredcellisa 

lymphocyte.  

43, Theengineeredcellofanyoneofclaims1-42,whereinthecellisaTcell.  

44, Theengineeredcellofanyoneofclaims1-43whereinthegeneticmodification 

comprisesatleast5,atleast6atleast7,atleast8atleast9,oratleast10contiguous 

nucleotideswithinthegenomiccoordinates.  

45, Theengineeredcellofanyoneofclaims1-44whereinthegeneticmodification 

comprisesanindel.  

46. Theengineeredcellofanyoneofclaims1-45whereinthegeneticmodification 

comprisesatleastoneCtoTsubstitutionoratleastoneAtoGsubstitutionwithinthe 

genomiccoordinates.  
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47. Apharmaceuticalcompositioncomprisingtheengineeredcellofanyoneofclaims1

46.  

48. Apopulationofcellscomprisingtheengineeredcellofanyoneofclaims1-47.  

49, Apharmaceuticalcompositioncomprisingthepopulationofcellsofclaim48.  

50. Thepopulationofclaim48orpharmaceuticalcompositionofclaim49whereinthe 

populationofcellsisatleast650o atleast700oatleast8O~oatleast900oatleast920oat 

least9 3 0 oatleast9 4 0 oatleast950oatleast 9 6 0 oatleast9 7 0 oatleast980ooratleast990o 

HLA-Anegativeasmeasuredbyflowcytometiy.  

51. Thepopulationorpharmaceuticalcompositionofanyoneofclaims48-50,wherein 

thepopulationofcellsisatleast940o atleast950oatleast960o atleast970o atleast980o 

oratleast990oCJITAnegativeasmeasuredbyflowcytometry.  

52. Thepopulationorpharmaceuticalcompositionofanyoneofclaims48-51,wherein 

thepopulationofcellsisatleast950o atleast970o atleast980o atleast990o oratleast 

99500endogenousTCRproteinnegativeasmeasuredbyflowcytometry.  

53. Amethodofadministeringtheengineeredcellpopulationofcellsorpharmaceutical 

compositionofanyoneofclaims1-53toasubjectinneedthereof 

54. Amethodofadministeringtheengineeredcellpopulationofcellsorpharmaceutical 

compositionofanyoneofclaims1-53toasubjectasanadoptivecelltransfer(ACT) 

therapy.  

55. Amethodoftreatingadiseaseordisordercomprisingadministeringtheengineered 

cellpopulationofcellsorpharmaceuticalcompositionofanyoneofclaims1-53toasubject 

56. Amethodofmakinganengineeredhumancellwhichhasreducedoreliminated 

surfaceexpressionofHLA-Aproteinrelativetoanunmodifiedcellwhereinthecellis 

homozygousforHLA-BandhomozygousforHLA-Ccomprisingcontactingacellwith 

compositioncomprising: 

a. anHLA-AguideRNAcomprising 

1. aguidesequenceselectedfromSEQIDNOs:1-211;or 

ii, atleast17,18,19,or20contiguousnucleotidesofasequenceselected 

fromSEQIDNOs:1-21kor 

iii, aguidesequenceatleast950o,900o or850oidenticaltoasequence 

selectedfromSEQIDNOs:1-211~or 

iv. aguidesequencethatbindsatargetsitecomprisingagenomicregion 

listedinTables2-5,or 
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V. aguidesequencethatiscomplementarytoatleast17,18,19,or20 

contiguousnucleotidesofagenomicregionlistedinTables1-2and5 

oraguidesequencethatiscomplementarytoatleast17,18,19,20 

21,22,23,or24contiguousnucleotidesofagenomicregionlistedin 

TableIor 

vi, aguidesequencethatisatleast950o, 900o orS5~oidenticaltoa 

sequenceselectedfrom(v);andoptionally 

b. anRNA-guidedDNAbindingagentoranucleicacidencodinganRNA

guidedDNAbindingagent.  

57, AmethodofreducingsurfaceexpressionofHLA-Aproteininahumancellrelative 

toanunmodifiedcellcomprisingcontactingacellwithcompositioncomprising.  

a. anHLA-AguideRNAcomprising 

1. aguidesequenceselectedfromSEQIDNOs:1-211;or 

ii. atleast17,18,19,or20contiguousnucleotidesofasequenceselected 

fromSBQIDNOs:1-211'or 

iii. aguidesequenceatleast950o,900o or85'~oidenticaltoasequence 

selectedfromSEQIDNOs:1-211' or 

iv. aguidesequencethatbindsatargetsitecomprisingagenomicregion 

listedinTables2-5'or 

v. aguidesequencethatiscomplementarytoatleast17,18,19,or20 

contiguousnucleotidesofagenomicregionlistedinTables1-2and5 

21,22,23,or24contiguousnucleotidesofagenomicregionlistedin 

Table4'or 

vi. aguidesequencethatisatleast950o, 900o orS5~oidenticaltoa 

sequenceselectedfrom(v);andoptionally 

b. anRNA-guidedDNAbindingagentoranucleicacidencodinganRNA

guidedDNAbindingagent.  

58. Themethodofclaim56or57 whereintheRNA-guidedDNAbindingagent 

comprisesaCas9protein.  

59, Themethodofclaim56or57,whereintheRNA-guidedDNA-bindingagentor 

nucleicacidencodingtheRNA-guidedDNAbindingagentisS.pyogenesCas9,N.  

meningitidisCas9,S.thermophilusCas9,S.aureusCas9,CpflfromF.novicidaCpflfrom 

Acidaminococcussp,, orCpflfromLachnospiraceaebacteriumND2006.  
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oraguidesequencethatiscomplementarytoatleast17,18,19,20



WO20221140586 PCTfLTS2O21/064930 

60. Themethodofclaim56or57,whereintheRNA-guidedDNA-bindingagentor 

nucleicacidencodingtheRNA-guidedDNAbindingagentisaCtoTbaseeditoranAto0 

baseeditororaAPOBEC3Adeaminase(A3A)andanRNA-guidednickase.  

61. Themethodofanyoneofclaims56-60,furthercomprisingreducingoreliminating 

thesurfaceexpressionofMHCclassIIproteininthecellrelativetoanunmodifiedcellby 

contactingthecellwithageneeditingsystemtargetingageneselectedfromCIJTAHLA

DRHLA-DQHLA-DPRFX5,RFXB/ANKRFXAPCRIBNF-YANF-YBandNF

Ye 

62. Themethodofanyoneofclaims56-61, furthercomprisingcontactingthecellwitha 

CJITAguideRNA.  

63. Themethodofanyoneofclaims56-62,furthercomprisingreducingoreliminating 

thesurfaceexpressionofaTCRproteininthecellrelativetoanunmodifiedcell.  

64. Themethodofanyoneofclaims56-63,furthercomprisingcontactingthecellwithan 

exogenousnucleicacid.  

65. Themethodofclaim64,whereintheexogenousnucleicacidencodesatargeting 

receptororapolypeptidethatissecretedbythecell.  

66. Themethodofclaim64 furthercomprisingcontactingthecellwithaDNA

dependentproteinkinaseinhibitor(DNAPKi),optionallywhereintheDNAPKiisCompound 

1.  

67. Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodof 

anyoneofclaims1-66,whereinthecellisanallogeneiccell.  

anyoneofclaims1-67,whereinthecellisapnmarycell.  

69. Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodof 

anyoneofclaims1-68,whereinthecellisaTcelloptionallywhereintheTcellisaCD4+T 

cellaCDS+TcelloramemoryTcell.  

70. Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodof 

anyoneofclaims1-68,whereinthecellisaBcelloptionallywhereintheBcellisaplasma 

BcelloramemoryBcell.  

71. Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodof 

anyoneofclaims1-68,whereinthecellisastemcelloptionallywhereinthestemcellisa 

pluripotentstemcell(PSC),ahematopoieticstemcell(HSC),aninducedpluripotentstem 

cell(iPSC),amesenchymalstemcell(MSC),aneuralstemcell(NSC),oralimbalstemcell 

(LSC)..  
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72. Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodof 

anyoneofclaims1-71, comprisinganexogenousnucleicacidencodingapolypeptidethatis 

secretedbythecellorcontactingthecellwithsaidexogenousnucleicacidwhereinthe 

secretedpolypeptideisanantibodyorantibodyfragment.  

73, Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodof 

anyoneofclaims1-72,comprisinganexogenousnucleicacidencodingapolypeptidethatis 

secretedbythecellorcontactingthecellwithsaidexogenousnucleicacidwhereinthe 

secretedpolypeptideisafull-lengthIgOantibodyasinglechainantibodyoraneutralizing 

antibody.  

74, Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodof 

anyoneofclaims1-73,comprisinganexogenousnucleicacidencodingapolypeptidethatis 

secretedbythecellorcontactingthecellwithsaidexogenousnucleicacidwhereinthe 

secretedpolypeptideisacytokine.  

75. Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodof 

anyoneofclaims1-74,comprisinganexogenousnucleicacidencodingatargetingreceptor 

orcontactingthecellwithanexogenousnucleicacidencodingatargetingreceptorwherein 

thetargetingreceptorisaTcellreceptor(TCR),aCARoraproliferation-inducingligand 

(APRIL).  

76. Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodof 

anyoneofclaims1-75,whereinthecellisengineeredwithageneeditingsystem.  

77. Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodof 

nuclease(TALEN)orazincfingernuclease.  

78. Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodof 

claim76,whereinthegeneeditingsystemcomprisesanRNA-guidedDNAbindingagentor 

anucleicacidencodinganRNA-guidedDNAbindingagentoptionallywhereintheRNA

guidedDNAbindingagentisCas9.  

79, Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodof 

anyoneofclaims56-78,whereintheHLA-AguideRNAtheRNA-guidedDNAbinding 

agentand/ortheexogenousnucleicacidisprovidedtothecellinavectoroptionally 

whereintheHLA-AguideRNAandtheRNA-guidedDNAbindingagentareprovidedinthe 

samevector.  

80. Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodof 

anyoneofclaims56-79,whereintheguideRNAortheexogenousnucleicacidisprovidedto 
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thecellinalipidnucleicacidassemblycompositionoptionallyinthesamelipidnucleicacid 

assemblycompositionasanRNA-guidedDNAbindingagent.  

81. Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodof 

claim80,whereinthelipidnucleicacidassemblycompositionisalipidnanoparticle(LNP).  

82. Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodof 

anyoneofclaims56-81, whereintheHLA-AguideRNAcomprisesasingleguideRNA 

comprisinganyoneofthesequencesofSEQIDNOs:344-438,472-504,533-560and1016 

orasequencethatisatleast990o 980o,970o 960o 950o 940o 930o,920o,910o or900o 

identicaltoanyoneofthesequencesofSEQIDNOs:344-438,472-504,and533-560,and 

1016.  

83. Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodof 

anyoneofclaims56-82whereintheHLA-AguideRNAcomprisesaguidesequence 

comprisinganyoneofSEQIDNOs:13-18,26,37-39,41,43,45,and62orwhereinthe 

HLA-AguideRNAcomprisesasingleguideRNAcomprisinganyoneofthesequencesof 

SEQIDNOs:356-361,369,380-382,384,386,388,and405,orasequencethatisatleast 

990o 980o 970o 960o 950o 940o 930o 920o 910o or900oidenticaltoanyoneofthe 
, , , , , , , , 

sequencesofSEQIDNOs:356-361,369,380-382,384,386,388,and405.  

84. Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodof 

anyoneofclaims56-83,whereintheHLA-AguideRNAcomprisesatleastone 

modification.  

85. Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodof 

modifiednucleotide,(ii)aphosphorothioate(PS)bondbetweennucleotides,(iii)a2'-fluoro 

(2'-F)modifiednucleotide,(iv)amodificationatoneormoreofthefirstfivenucleotidesat 

the5' endoftheguideRNA,(v)amodificationatoneormoreofthelastfivenucleotidesat 

the3' endoftheguideRNA,(vi)aPSbondbetweenthefirstfournucleotidesoftheguide 

RNA,(vii)aPSbondbetweenthelastfournucleotidesoftheguideRNA,(viii)a2'-O-Me 

modifiednucleotideatthefirstthreenucleotidesatthe5endoftheguideRNA,(ix)a2'-O

Memodifiednucleotideatthelastthreenucleotidesatthe3'endoftheguideRNAor 

combinationsofoneormoreof(i)-(ix).  

86. Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodof 

anyoneofclaims1-85,forusetoexpressaTCRwithspecificityforapolypeptideexpressed 

bycancercells.  
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87. Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodof 

anyoneofclaims1-85foruseinadministeringtoasubjectasanadoptivecelltransfer 

(ACT)therapy.  

88. Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodof 

anyoneofclaims1-85,foruseintreatingasubjectwithcanceraninfectiousdiseaseoran 

autoimmunedisease.  

89. Acellbankcomprising: 

a. theengineeredcellofanyoneofclaims1-46and67-88,ortheengineeredcell 

producedbythemethodofanyoneofclaims56and58-8&and 

b. acataloguecomprisinginformationdocumentingtheHLA-BandHLA-C 

allelesofthedonorcellsinthecellbank.  

90. Thecellbankofclaim89,whereinthecellbankcomprisesatleast3,4,5,6,7,8,9, 

10,11,12,13,14,15,16,17,18,19,20,25,30,35,or40donorcellsthathaveaunique 

combinationofHLA-BandHLA-Callelesascomparedtootherdonorcellsinthecellbank.  

91. Amethodofadministeringanengineeredcelltoarecipientsubjectinneedthereof, 

themethodcomprising: 

a. determiningtheHLA-BandHLA-Callelesoftherecipientsubject; 

b. selectingtheengineeredcellorpopulationofcellsofanyoneof1-46,48,50

52,and67-88,ortheengineeredcellproducedbythemethodofanyoneof 

claims56and58-88,whereintheengineeredcellcomprisesatleastoneofthe 

sameHLA-BorHLA-Callelesastherecipientsubject 

92. Themethodofclaim91, whereinthesubjecthastheHLA-BandHLA-Callelesofthe 

engineeredcell.  

93, Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodof 

anyoneofclaims1-92,foruseinadministeringtoapartiallymatchedsubjectforanadoptive 

celltransfer(ACT)therapywhereinthepartiallymatchedsubjecthastheHLA-BandHLA

Callelesoftheengineeredcellorpopulationofcells.  

94, Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodof 

anyoneofclaims53-55,87-88,and91-93,whereintheengineeredcellorpopulationofcells 

composesHLA-BandHLA-Callelessharedwiththesubject.  

95, Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodof 

anyoneofclaims53-55,87-88,and91-93whereintheHLA-BandHLA-Callelesofthe 
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engineeredcellorpopulationofcellscompriseoneormoreHLA-BandHLA-Callelesofthe 

subject.  

96. Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodof 

anyoneofclaims53-55,87-88,and91-93whereintheHLA-BandHLA-Callelesofthe 
4 

engineeredcellorpopulationofcellscompnseoneorbothHLA-Ballelesand/oroneorboth 
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                         SEQUENCE LISTING

<110>  INTELLIA THERAPEUTICS, INC.
 
<120>  COMPOSITIONS AND METHODS FOR REDUCING HLA‐A IN A CELL

<130>  01155‐0036‐00PCT

<150>  US 63/130,095
<151>  2020‐12‐23

<150>  US 63/250,996
<151>  2021‐09‐30

<150>  US 63/254,970
<151>  2021‐10‐12

<150>  US 63/288,492
<151>  2021‐12‐10

<160>  1016  

<170>  PatentIn version 3.5

<210>  1
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  1
uggagggccu gauguguguu                                                   20

<210>  2
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2
gccugaugug uguugggugu                                                   20

<210>  3
<211>  20



<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  3
ccugaugugu guuggguguu                                                   20

<210>  4
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  4
cccaacaccc aacacacauc                                                   20

<210>  5
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  5
ucaggaaaca ugaagaaagc                                                   20

<210>  6
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  6
aggcgccugg gccucucccg                                                   20

<210>  7
<211>  20
<212>  RNA
<213>  Artificial Sequence



<220>
<223>  Synthetic

<400>  7
cgggcuggcc ucccacaagg                                                   20

<210>  8
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  8
acggccaucc ucggcgucug                                                   20

<210>  9
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  9
gacggccauc cucggcgucu                                                   20

<210>  10
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  10
gacgccgagg auggccguca                                                   20

<210>  11
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>



<223>  Synthetic

<400>  11
ugacggccau ccucggcguc                                                   20

<210>  12
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  12
ggcgccauga cggccauccu                                                   20

<210>  13
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  13
acagcgacgc cgcgagccag                                                   20

<210>  14
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  14
cgacgccgcg agccagagga                                                   20

<210>  15
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic



<400>  15
cgagccagag gauggagccg                                                   20

<210>  16
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  16
cggcuccauc cucuggcucg                                                   20

<210>  17
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  17
gagccagagg auggagccgc                                                   20

<210>  18
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  18
gcgcccgcgg cuccauccuc                                                   20

<210>  19
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  19
gcccguccgu gggggaugag                                                   20



<210>  20
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  20
ucauccccca cggacgggcc                                                   20

<210>  21
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  21
aucucggacc cggagacugu                                                   20

<210>  22
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  22
ggggucccgc ggcuucgggg                                                   20

<210>  23
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  23
cucggggucc cgcggcuucg                                                   20



<210>  24
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  24
ucucgggguc ccgcggcuuc                                                   20

<210>  25
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  25
gucucggggu cccgcggcuu                                                   20

<210>  26
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  26
gcaagggucu cggggucccg                                                   20

<210>  27
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  27
ggaccccgag acccuugccc                                                   20

<210>  28
<211>  20



<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  28
gaccccgaga cccuugcccc                                                   20

<210>  29
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  29
cgagacccuu gccccgggag                                                   20

<210>  30
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  30
cucccggggc aagggucucg                                                   20

<210>  31
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  31
ucucccgggg caagggucuc                                                   20

<210>  32
<211>  20
<212>  RNA
<213>  Artificial Sequence



<220>
<223>  Synthetic

<400>  32
cucucccggg gcaagggucu                                                   20

<210>  33
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  33
ccuugccccg ggagaggccc                                                   20

<210>  34
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  34
cugggccucu cccggggcaa                                                   20

<210>  35
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  35
ccugggccuc ucccggggca                                                   20

<210>  36
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>



<223>  Synthetic

<400>  36
uuuaggccaa aaaucccccc                                                   20

<210>  37
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  37
cgcugcagcg cacggguacc                                                   20

<210>  38
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  38
gcugcagcgc acggguacca                                                   20

<210>  39
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  39
cugcagcgca cggguaccag                                                   20

<210>  40
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic



<400>  40
cgcacgggua ccaggggcca                                                   20

<210>  41
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  41
gcacggguac caggggccac                                                   20

<210>  42
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  42
cacggguacc aggggccacg                                                   20

<210>  43
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  43
gggaggcgcc ccguggcccc                                                   20

<210>  44
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  44
gcgaucaggg aggcgccccg                                                   20



<210>  45
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  45
uccuuguggg aggccagccc                                                   20

<210>  46
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  46
cuccuugugg gaggccagcc                                                   20

<210>  47
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  47
ggcuggccuc ccacaaggag                                                   20

<210>  48
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  48
uugucucccc uccuuguggg                                                   20



<210>  49
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  49
ccacaaggag gggagacaau                                                   20

<210>  50
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  50
cacaaggagg ggagacaauu                                                   20

<210>  51
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  51
caauugucuc cccuccuugu                                                   20

<210>  52
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  52
ccaauugucu ccccuccuug                                                   20

<210>  53
<211>  20



<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  53
aucccucgaa uacugaugag                                                   20

<210>  54
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  54
aaccacucau caguauucga                                                   20

<210>  55
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  55
gaaccacuca ucaguauucg                                                   20

<210>  56
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  56
gaggaaaagu cacgggccca                                                   20

<210>  57
<211>  20
<212>  RNA
<213>  Artificial Sequence



<220>
<223>  Synthetic

<400>  57
ggcccgugac uuuuccucuc                                                   20

<210>  58
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  58
ugcuucacac ucaaugugug                                                   20

<210>  59
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  59
gcuucacacu caaugugugu                                                   20

<210>  60
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  60
cuucacacuc aaugugugug                                                   20

<210>  61
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>



<223>  Synthetic

<400>  61
uucacacuca augugugugg                                                   20

<210>  62
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  62
uugagaaugg acaggacacc                                                   20

<210>  63
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  63
aggcauuuug caucugucau                                                   20

<210>  64
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  64
caggcauuuu gcaucuguca                                                   20

<210>  65
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic



<400>  65
aggggcccug acccugcuaa                                                   20

<210>  66
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  66
ugggaaaaga ggggaaggug                                                   20

<210>  67
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  67
uggaggagga agagcucagg                                                   20

<210>  68
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  68
ugagauuucu ugucucacug                                                   20

<210>  69
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  69
gagauuucuu gucucacuga                                                   20



<210>  70
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  70
uaaagcaccu guuaaaauga                                                   20

<210>  71
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  71
aaucuguccu ucauuuuaac                                                   20

<210>  72
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  72
gucacagggg aaggucccug                                                   20

<210>  73
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  73
aaacaugaag aaagcaggug                                                   20



<210>  74
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  74
uguccuguga gauaccagaa                                                   20

<210>  75
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  75
augaaggagg cugaugccug                                                   20

<210>  76
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  76
aggcugaugc cugagguccu                                                   20

<210>  77
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  77
ggcugaugcc ugagguccuu                                                   20

<210>  78
<211>  20



<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  78
cacaauaucc caaggaccuc                                                   20

<210>  79
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  79
gguccuuggg auauuguguu                                                   20

<210>  80
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  80
guccuuggga uauuguguuu                                                   20

<210>  81
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  81
cucccaaaca caauauccca                                                   20

<210>  82
<211>  20
<212>  RNA
<213>  Artificial Sequence



<220>
<223>  Synthetic

<400>  82
uccucuagcc acaucuucug                                                   20

<210>  83
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  83
acagaagaug uggcuagagg                                                   20

<210>  84
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  84
ccucuagcca caucuucugu                                                   20

<210>  85
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  85
cccacagaag auguggcuag                                                   20

<210>  86
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>



<223>  Synthetic

<400>  86
gucagauccc acagaagaug                                                   20

<210>  87
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  87
aucuucugug ggaucugacc                                                   20

<210>  88
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  88
cccaggcagu gacagugccc                                                   20

<210>  89
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  89
cugggcacug ucacugccug                                                   20

<210>  90
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic



<400>  90
ccugggcacu gucacugccu                                                   20

<210>  91
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  91
cccugggcac ugucacugcc                                                   20

<210>  92
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  92
uuggguguug ggcggaacag                                                   20

<210>  93
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  93
uggauguauu gagcaugcga                                                   20

<210>  94
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  94
ggauguauug agcaugcgau                                                   20



<210>  95
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  95
aacaugaaga aagcaggugu                                                   20

<210>  96
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  96
uagcccacgg cgaugaagcg                                                   20

<210>  97
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  97
guagcccacg gcgaugaagc                                                   20

<210>  98
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  98
cguagcccac ggcgaugaag                                                   20



<210>  99
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  99
cuucaucgcc gugggcuacg                                                   20

<210>  100
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  100
cgugucgucc acguagccca                                                   20

<210>  101
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  101
uggacgacac gcaguucgug                                                   20

<210>  102
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  102
ggauggagcc gcgggcgccg                                                   20

<210>  103
<211>  20



<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  103
gcgggcgccg uggauagagc                                                   20

<210>  104
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  104
ugcucuaucc acggcgcccg                                                   20

<210>  105
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  105
ggcgccgugg auagagcagg                                                   20

<210>  106
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  106
gcgccgugga uagagcagga                                                   20

<210>  107
<211>  20
<212>  RNA
<213>  Artificial Sequence



<220>
<223>  Synthetic

<400>  107
cgccguggau agagcaggag                                                   20

<210>  108
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  108
guggauagag caggaggggc                                                   20

<210>  109
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  109
ggccccuccu gcucuaucca                                                   20

<210>  110
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  110
agcaggaggg gccggaguau                                                   20

<210>  111
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>



<223>  Synthetic

<400>  111
gcaggagggg ccggaguauu                                                   20

<210>  112
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  112
ggaguggcuc cgcagauacc                                                   20

<210>  113
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  113
cuccgcagau accuggagaa                                                   20

<210>  114
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  114
uccgcagaua ccuggagaac                                                   20

<210>  115
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic



<400>  115
cagauaccug gagaacggga                                                   20

<210>  116
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  116
ucccguucuc cagguaucug                                                   20

<210>  117
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  117
gcgucuccuu cccguucucc                                                   20

<210>  118
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  118
gaaggagacg cugcagcgca                                                   20

<210>  119
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  119
aaggagacgc ugcagcgcac                                                   20



<210>  120
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  120
agaucuacag gcgaucaggg                                                   20

<210>  121
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  121
ugaucgccug uagaucuccc                                                   20

<210>  122
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  122
gggagaucua caggcgauca                                                   20

<210>  123
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  123
cgggagaucu acaggcgauc                                                   20



<210>  124
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  124
cgccuguaga ucucccgggc                                                   20

<210>  125
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  125
ggccagcccg ggagaucuac                                                   20

<210>  126
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  126
ucccgggcug gccucccaca                                                   20

<210>  127
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  127
gggcuggccu cccacaagga                                                   20

<210>  128
<211>  20



<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  128
cugaucgccu guagaucucc                                                   20

<210>  129
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  129
aggauggagc cgcgggcgcc                                                   20

<210>  130
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  130
ggaaggagac gcugcagcgc                                                   20

<210>  131
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  131
gacagcgacg ccgcgagcca                                                   20

<210>  132
<211>  20
<212>  RNA
<213>  Artificial Sequence



<220>
<223>  Synthetic

<400>  132
cgggaaggag acgcugcagc                                                   20

<210>  133
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  133
ccgugcgcug cagcgucucc                                                   20

<210>  134
<211>  24
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  134
acgcaguucg ugcgguucga cagc                                              24

<210>  135
<211>  24
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  135
ucgugcgguu cgacagcgac gccg                                              24

<210>  136
<211>  24
<212>  RNA
<213>  Artificial Sequence

<220>



<223>  Synthetic

<400>  136
cagcgacgcc gcgagccaga ggau                                              24

<210>  137
<211>  24
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  137
gcucuaucca cggcgcccgc ggcu                                              24

<210>  138
<211>  24
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  138
uccugcucua uccacggcgc ccgc                                              24

<210>  139
<211>  24
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  139
ccggccccuc cugcucuauc cacg                                              24

<210>  140
<211>  24
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic



<400>  140
uccggccccu ccugcucuau ccac                                              24

<210>  141
<211>  24
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  141
gggaaggaga cgcugcagcg cacg                                              24

<210>  142
<211>  24
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  142
agacgcugca gcgcacgggu acca                                              24

<210>  143
<211>  24
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  143
gcgcacgggu accaggggcc acgg                                              24

<210>  144
<211>  24
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  144
cacggguacc aggggccacg gggc                                              24



<210>  145
<211>  24
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  145
acggguacca ggggccacgg ggcg                                              24

<210>  146
<211>  24
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  146
caggggccac ggggcgccuc ccug                                              24

<210>  147
<211>  24
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  147
cagggaggcg ccccguggcc ccug                                              24

<210>  148
<211>  24
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  148
ucagggaggc gccccguggc cccu                                              24



<210>  149
<211>  24
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  149
caggcgauca gggaggcgcc ccgu                                              24

<210>  150
<211>  24
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  150
acaggcgauc agggaggcgc cccg                                              24

<210>  151
<211>  24
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  151
uacaggcgau cagggaggcg cccc                                              24

<210>  152
<211>  24
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  152
gggcgccucc cugaucgccu guag                                              24

<210>  153
<211>  24



<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  153
ggcgccuccc ugaucgccug uaga                                              24

<210>  154
<211>  24
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  154
gagaucuaca ggcgaucagg gagg                                              24

<210>  155
<211>  24
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  155
ggagaucuac aggcgaucag ggag                                              24

<210>  156
<211>  24
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  156
gggagaucua caggcgauca ggga                                              24

<210>  157
<211>  24
<212>  RNA
<213>  Artificial Sequence



<220>
<223>  Synthetic

<400>  157
cugaucgccu guagaucucc cggg                                              24

<210>  158
<211>  24
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  158
aucgccugua gaucucccgg gcug                                              24

<210>  159
<211>  24
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  159
ucgccuguag aucucccggg cugg                                              24

<210>  160
<211>  24
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  160
uugucucccc uccuuguggg aggc                                              24

<210>  161
<211>  24
<212>  RNA
<213>  Artificial Sequence

<220>



<223>  Synthetic

<400>  161
auugucuccc cuccuugugg gagg                                              24

<210>  162
<211>  24
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  162
cccaauuguc uccccuccuu gugg                                              24

<210>  163
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  163
ggauggagcc gcgggcgccg                                                   20

<210>  164
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  164
gcgggcgccg uggauagagc                                                   20

<210>  165
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic



<400>  165
ugcucuaucc acggcgcccg                                                   20

<210>  166
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  166
ggcgccgugg auagagcagg                                                   20

<210>  167
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  167
gcgccgugga uagagcagga                                                   20

<210>  168
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  168
cgccguggau agagcaggag                                                   20

<210>  169
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  169
guggauagag caggaggggc                                                   20



<210>  170
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  170
gcgucuccuu cccguucucc                                                   20

<210>  171
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  171
gaaggagacg cugcagcgca                                                   20

<210>  172
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  172
aaggagacgc ugcagcgcac                                                   20

<210>  173
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  173
gcugcagcgc acggguacca                                                   20



<210>  174
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  174
agaucuacag gcgaucaggg                                                   20

<210>  175
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  175
cugaucgccu guagaucucc                                                   20

<210>  176
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  176
ugaucgccug uagaucuccc                                                   20

<210>  177
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  177
gggagaucua caggcgauca                                                   20

<210>  178
<211>  20



<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  178
cgggagaucu acaggcgauc                                                   20

<210>  179
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  179
cgccuguaga ucucccgggc                                                   20

<210>  180
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  180
ggccagcccg ggagaucuac                                                   20

<210>  181
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  181
ucccgggcug gccucccaca                                                   20

<210>  182
<211>  20
<212>  RNA
<213>  Artificial Sequence



<220>
<223>  Synthetic

<400>  182
gggcuggccu cccacaagga                                                   20

<210>  183
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  183
acgacacuga uuggcuucuc                                                   20

<210>  184
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  184
accccucauc ccccacggac                                                   20

<210>  185
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  185
ggcccguccg ugggggauga                                                   20

<210>  186
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>



<223>  Synthetic

<400>  186
gccaggucgc ccacagucuc                                                   20

<210>  187
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  187
guuuaggcca aaaauccccc                                                   20

<210>  188
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  188
ggccaaaaau ccccccgggu                                                   20

<210>  189
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  189
gaccaacccg gggggauuuu                                                   20

<210>  190
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic



<400>  190
cacgggccca aggcugcugc                                                   20

<210>  191
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  191
acccucaugc ugcacauggc                                                   20

<210>  192
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  192
ccucuaggac cuuaaggccc                                                   20

<210>  193
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  193
gcuccuuucu gguaucucac                                                   20

<210>  194
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  194
gcuauggggu uucuuugcau                                                   20



<210>  195
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  195
gccuuugcag aaacaaaguc                                                   20

<210>  196
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  196
uggaccaacc gcccuccuga                                                   20

<210>  197
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  197
agccucucug accuuuagca                                                   20

<210>  198
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  198
cgcccuccug aagguccuca                                                   20



<210>  199

<400>  199
000

<210>  200
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  200
ccgcccuccu gaagguccuc                                                   20

<210>  201
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  201
ugguucccuu ugacacacac                                                   20

<210>  202
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  202
gacccugcua aaggucagag                                                   20

<210>  203
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  203



aggaccuuca ggagggcggu                                                   20

<210>  204
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  204
gcacacuucu accugggucu                                                   20

<210>  205
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  205
gagccucucu gaccuuuagc                                                   20

<210>  206
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  206
acacuccucc agcacacaug                                                   20

<210>  207
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  207
cucugaccuu uagcaggguc                                                   20



<210>  208
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  208
caagauagcc acaugugugc                                                   20

<210>  209
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  209
ucugaccuuu agcaggguca                                                   20

<210>  210
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  210
uguaaaggug agagccugga                                                   20

<210>  211
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  211
gaaggucccu gaggaccuuc                                                   20

<210>  212



<400>  212
000

<210>  213
<211>  22
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  213
guuuuagagc uaugcuguuu ug                                                22

<210>  214
<211>  80
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  214
guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc cguuaucaac uugaaaaagu       60

ggcaccgagu cggugcuuuu                                                   80

<210>  215
<211>  76
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  215
guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc cguuaucaac uugaaaaagu       60

ggcaccgagu cggugc                                                       76

<210>  216
<211>  68
<212>  RNA
<213>  Artificial Sequence

<220>



<223>  Synthetic

<400>  216
guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc cguuaucaac uuggcaccga       60

gucggugc                                                                68

<210>  217

<400>  217
000

<210>  218

<400>  218
000

<210>  219

<400>  219
000

<210>  220

<400>  220
000

<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

<400>  227
000

<210>  228

<400>  228
000

<210>  229

<400>  229
000

<210>  230
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  230
gaguccgagc agaagaagaa                                                   20

<210>  231
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  231
gacccccucc accccgccuc                                                   20

<210>  232
<211>  20
<212>  RNA



<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  232
gacuuguuuu cauuguucuc                                                   20

<210>  233
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  233
cucucagcug guacacggca                                                   20

<210>  234
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  234
ugugcagacu cagaggugag                                                   20

<210>  235
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  235
ggccacggag cgagacaucu                                                   20

<210>  236
<211>  20
<212>  RNA
<213>  Artificial Sequence



<220>
<223>  Synthetic

<400>  236
cccccggacg guucaagcaa                                                   20

<210>  237

<400>  237
000

<210>  238

<400>  238
000

<210>  239

<400>  239
000

<210>  240
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  240
gaguccgagc agaagaagaa guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  241
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic



<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  241
gacccccucc accccgccuc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  242
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  242
gacuuguuuu cauuguucuc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  243
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments



<400>  243
cucucagcug guacacggca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  244
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  244
ugugcagacu cagaggugag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  245
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  245
ggccacggag cgagacaucu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  246
<211>  100



<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  246
cccccggacg guucaagcaa guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  247
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  247
ggccucggcg cugacgaucu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  248
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>



<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  248
uggucagggc aagagcuauu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  249
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  249
uggagggccu gauguguguu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  250
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  250
gccugaugug uguugggugu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  251
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  251
ccugaugugu guuggguguu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60



cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  252
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  252
cccaacaccc aacacacauc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  253
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  253
ucaggaaaca ugaagaaagc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  254
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  254
aggcgccugg gccucucccg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  255
<211>  100
<212>  RNA
<213>  Artificial Sequence



<220>
<223>  Synthetic

<400>  255
cgggcuggcc ucccacaagg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  256
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  256
acggccaucc ucggcgucug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  257
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  257
gacggccauc cucggcgucu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  258
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  258
gacgccgagg auggccguca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100



<210>  259
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  259
ugacggccau ccucggcguc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  260
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  260
ggcgccauga cggccauccu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  261
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  261
acagcgacgc cgcgagccag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  262
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic



<400>  262
cgacgccgcg agccagagga guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  263
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  263
cgagccagag gauggagccg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  264
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  264
cggcuccauc cucuggcucg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  265
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  265
gagccagagg auggagccgc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  266



<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  266
gcgcccgcgg cuccauccuc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  267
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  267
gcccguccgu gggggaugag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  268
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  268
ucauccccca cggacgggcc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  269
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  269



aucucggacc cggagacugu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  270
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  270
ggggucccgc ggcuucgggg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  271
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  271
cucggggucc cgcggcuucg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  272
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  272
ucucgggguc ccgcggcuuc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  273
<211>  100
<212>  RNA



<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  273
gucucggggu cccgcggcuu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  274
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  274
gcaagggucu cggggucccg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  275
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  275
ggaccccgag acccuugccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  276
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  276
gaccccgaga cccuugcccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60



cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  277
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  277
cgagacccuu gccccgggag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  278
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  278
cucccggggc aagggucucg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  279
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  279
ucucccgggg caagggucuc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  280
<211>  100
<212>  RNA
<213>  Artificial Sequence



<220>
<223>  Synthetic

<400>  280
cucucccggg gcaagggucu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  281
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  281
ccuugccccg ggagaggccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  282
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  282
cugggccucu cccggggcaa guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  283
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  283
ccugggccuc ucccggggca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100



<210>  284
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  284
uuuaggccaa aaaucccccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  285
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  285
cgcugcagcg cacggguacc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  286
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  286
gcugcagcgc acggguacca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  287
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic



<400>  287
cugcagcgca cggguaccag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  288
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  288
cgcacgggua ccaggggcca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  289
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  289
gcacggguac caggggccac guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  290
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  290
cacggguacc aggggccacg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  291



<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  291
gggaggcgcc ccguggcccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  292
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  292
gcgaucaggg aggcgccccg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  293
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  293
uccuuguggg aggccagccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  294
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  294



cuccuugugg gaggccagcc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  295
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  295
ggcuggccuc ccacaaggag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  296
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  296
uugucucccc uccuuguggg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  297
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  297
ccacaaggag gggagacaau guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  298
<211>  100
<212>  RNA



<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  298
cacaaggagg ggagacaauu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  299
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  299
caauugucuc cccuccuugu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  300
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  300
ccaauugucu ccccuccuug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  301
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  301
aucccucgaa uacugaugag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60



cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  302
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  302
aaccacucau caguauucga guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  303
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  303
gaaccacuca ucaguauucg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  304
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  304
gaggaaaagu cacgggccca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  305
<211>  100
<212>  RNA
<213>  Artificial Sequence



<220>
<223>  Synthetic

<400>  305
ggcccgugac uuuuccucuc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  306
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  306
ugcuucacac ucaaugugug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  307
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  307
gcuucacacu caaugugugu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  308
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  308
cuucacacuc aaugugugug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100



<210>  309
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  309
uucacacuca augugugugg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  310
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  310
uugagaaugg acaggacacc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  311
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  311
aggcauuuug caucugucau guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  312
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic



<400>  312
caggcauuuu gcaucuguca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  313
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  313
aggggcccug acccugcuaa guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  314
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  314
ugggaaaaga ggggaaggug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  315
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  315
uggaggagga agagcucagg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  316



<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  316
ugagauuucu ugucucacug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  317
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  317
gagauuucuu gucucacuga guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  318
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  318
uaaagcaccu guuaaaauga guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  319
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  319



aaucuguccu ucauuuuaac guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  320
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  320
gucacagggg aaggucccug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  321
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  321
aaacaugaag aaagcaggug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  322
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  322
uguccuguga gauaccagaa guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  323
<211>  100
<212>  RNA



<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  323
augaaggagg cugaugccug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  324
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  324
aggcugaugc cugagguccu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  325
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  325
ggcugaugcc ugagguccuu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  326
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  326
cacaauaucc caaggaccuc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60



cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  327
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  327
gguccuuggg auauuguguu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  328
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  328
guccuuggga uauuguguuu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  329
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  329
cucccaaaca caauauccca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  330
<211>  100
<212>  RNA
<213>  Artificial Sequence



<220>
<223>  Synthetic

<400>  330
uccucuagcc acaucuucug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  331
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  331
acagaagaug uggcuagagg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  332
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  332
ccucuagcca caucuucugu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  333
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  333
cccacagaag auguggcuag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100



<210>  334
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  334
gucagauccc acagaagaug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  335
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  335
aucuucugug ggaucugacc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  336
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  336
cccaggcagu gacagugccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  337
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic



<400>  337
cugggcacug ucacugccug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  338
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  338
ccugggcacu gucacugccu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  339
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  339
cccugggcac ugucacugcc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  340
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  340
uuggguguug ggcggaacag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  341



<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  341
uggauguauu gagcaugcga guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  342
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  342
ggauguauug agcaugcgau guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  343
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  343
aacaugaaga aagcaggugu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  344
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic



<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  344
uggagggccu gauguguguu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  345
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  345
gccugaugug uguugggugu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  346
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  346
ccugaugugu guuggguguu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60



cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  347
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  347
cccaacaccc aacacacauc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  348
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  348
ucaggaaaca ugaagaaagc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  349
<211>  100
<212>  RNA
<213>  Artificial Sequence



<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  349
aggcgccugg gccucucccg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  350
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  350
cgggcuggcc ucccacaagg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  351
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed



       for detailed description of substitutions and preferred 
       embodiments

<400>  351
acggccaucc ucggcgucug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  352
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  352
gacggccauc cucggcgucu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  353
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  353
gacgccgagg auggccguca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100



<210>  354
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  354
ugacggccau ccucggcguc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  355
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  355
ggcgccauga cggccauccu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  356
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic



<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  356
acagcgacgc cgcgagccag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  357
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  357
cgacgccgcg agccagagga guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  358
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments



<400>  358
cgagccagag gauggagccg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  359
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  359
cggcuccauc cucuggcucg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  360
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  360
gagccagagg auggagccgc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  361
<211>  100



<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  361
gcgcccgcgg cuccauccuc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  362
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  362
gcccguccgu gggggaugag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  363
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>



<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  363
ucauccccca cggacgggcc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  364
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  364
aucucggacc cggagacugu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  365
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  365
ggggucccgc ggcuucgggg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60



cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  366
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  366
cucggggucc cgcggcuucg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  367
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  367
ucucgggguc ccgcggcuuc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  368
<211>  100
<212>  RNA
<213>  Artificial Sequence



<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  368
gucucggggu cccgcggcuu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  369
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  369
gcaagggucu cggggucccg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  370
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 



       embodiments

<400>  370
ggaccccgag acccuugccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  371
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  371
gaccccgaga cccuugcccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  372
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  372
cgagacccuu gccccgggag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100



<210>  373
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  373
cucccggggc aagggucucg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  374
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  374
ucucccgggg caagggucuc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  375
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic



<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  375
cucucccggg gcaagggucu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  376
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  376
ccuugccccg ggagaggccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  377
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  377



cugggccucu cccggggcaa guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  378
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  378
ccugggccuc ucccggggca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  379
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  379
uuuaggccaa aaaucccccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  380
<211>  100
<212>  RNA



<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  380
cgcugcagcg cacggguacc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  381
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  381
gcugcagcgc acggguacca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  382
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature



<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  382
cugcagcgca cggguaccag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  383
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  383
cgcacgggua ccaggggcca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  384
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  384
gcacggguac caggggccac guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100



<210>  385
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  385
cacggguacc aggggccacg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  386
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  386
gggaggcgcc ccguggcccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  387
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>



<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  387
gcgaucaggg aggcgccccg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  388
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  388
uccuuguggg aggccagccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  389
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments



<400>  389
cuccuugugg gaggccagcc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  390
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  390
ggcuggccuc ccacaaggag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  391
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  391
uugucucccc uccuuguggg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  392



<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  392
ccacaaggag gggagacaau guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  393
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  393
cacaaggagg ggagacaauu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  394
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic



<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  394
caauugucuc cccuccuugu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  395
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  395
ccaauugucu ccccuccuug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  396
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  396
aucccucgaa uacugaugag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60



cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  397
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  397
aaccacucau caguauucga guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  398
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  398
gaaccacuca ucaguauucg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  399
<211>  100
<212>  RNA
<213>  Artificial Sequence



<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  399
gaggaaaagu cacgggccca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  400
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  400
ggcccgugac uuuuccucuc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  401
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed



       for detailed description of substitutions and preferred 
       embodiments

<400>  401
ugcuucacac ucaaugugug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  402
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  402
gcuucacacu caaugugugu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  403
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  403
cuucacacuc aaugugugug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100



<210>  404
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  404
uucacacuca augugugugg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  405
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  405
uugagaaugg acaggacacc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  406
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic



<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  406
aggcauuuug caucugucau guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  407
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  407
caggcauuuu gcaucuguca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  408
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments



<400>  408
aggggcccug acccugcuaa guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  409
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  409
ugggaaaaga ggggaaggug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  410
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  410
uggaggagga agagcucagg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  411
<211>  100



<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  411
ugagauuucu ugucucacug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  412
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  412
gagauuucuu gucucacuga guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  413
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>



<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  413
uaaagcaccu guuaaaauga guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  414
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  414
aaucuguccu ucauuuuaac guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  415
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  415
gucacagggg aaggucccug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60



cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  416
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  416
aaacaugaag aaagcaggug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  417
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  417
uguccuguga gauaccagaa guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  418
<211>  100
<212>  RNA
<213>  Artificial Sequence



<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  418
augaaggagg cugaugccug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  419
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  419
aggcugaugc cugagguccu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  420
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 



       embodiments

<400>  420
ggcugaugcc ugagguccuu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  421
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  421
cacaauaucc caaggaccuc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  422
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  422
gguccuuggg auauuguguu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100



<210>  423
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  423
guccuuggga uauuguguuu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  424
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  424
cucccaaaca caauauccca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  425
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic



<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  425
uccucuagcc acaucuucug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  426
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  426
acagaagaug uggcuagagg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  427
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  427



ccucuagcca caucuucugu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  428
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  428
cccacagaag auguggcuag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  429
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  429
gucagauccc acagaagaug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  430
<211>  100
<212>  RNA



<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  430
aucuucugug ggaucugacc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  431
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  431
cccaggcagu gacagugccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  432
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature



<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  432
cugggcacug ucacugccug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  433
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  433
ccugggcacu gucacugccu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  434
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  434
cccugggcac ugucacugcc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100



<210>  435
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  435
uuggguguug ggcggaacag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  436
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  436
uggauguauu gagcaugcga guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  437
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>



<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  437
ggauguauug agcaugcgau guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  438
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  438
aacaugaaga aagcaggugu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  439
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  439
uagcccacgg cgaugaagcg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100



<210>  440
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  440
guagcccacg gcgaugaagc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  441
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  441
cguagcccac ggcgaugaag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  442
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  442
cuucaucgcc gugggcuacg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  443
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic



<400>  443
cgugucgucc acguagccca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  444
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  444
uggacgacac gcaguucgug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  445
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  445
ggauggagcc gcgggcgccg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  446
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  446
gcgggcgccg uggauagagc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  447
<211>  100



<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  447
ugcucuaucc acggcgcccg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  448
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  448
ggcgccgugg auagagcagg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  449
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  449
gcgccgugga uagagcagga guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  450
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  450
cgccguggau agagcaggag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60



cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  451
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  451
guggauagag caggaggggc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  452
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  452
ggccccuccu gcucuaucca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  453
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  453
agcaggaggg gccggaguau guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  454
<211>  100
<212>  RNA
<213>  Artificial Sequence



<220>
<223>  Synthetic

<400>  454
gcaggagggg ccggaguauu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  455
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  455
ggaguggcuc cgcagauacc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  456
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  456
cuccgcagau accuggagaa guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  457
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  457
uccgcagaua ccuggagaac guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100



<210>  458
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  458
cagauaccug gagaacggga guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  459
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  459
ucccguucuc cagguaucug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  460
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  460
gcgucuccuu cccguucucc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  461
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>



<223>  Synthetic

<400>  461
gaaggagacg cugcagcgca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  462
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  462
aaggagacgc ugcagcgcac guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  463
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  463
agaucuacag gcgaucaggg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  464
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  464
ugaucgccug uagaucuccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100



<210>  465
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  465
gggagaucua caggcgauca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  466
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  466
cgggagaucu acaggcgauc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  467
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  467
cgccuguaga ucucccgggc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  468
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic



<400>  468
ggccagcccg ggagaucuac guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  469
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  469
ucccgggcug gccucccaca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  470
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  470
gggcuggccu cccacaagga guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  471
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  471
cugaucgccu guagaucucc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  472
<211>  100



<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  472
uagcccacgg cgaugaagcg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  473
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  473
guagcccacg gcgaugaagc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  474
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>



<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  474
cguagcccac ggcgaugaag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  475
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  475
cuucaucgcc gugggcuacg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  476
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  476
cgugucgucc acguagccca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60



cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  477
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  477
uggacgacac gcaguucgug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  478
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  478
ggauggagcc gcgggcgccg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  479
<211>  100
<212>  RNA
<213>  Artificial Sequence



<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  479
gcgggcgccg uggauagagc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  480
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  480
ugcucuaucc acggcgcccg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  481
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 



       embodiments

<400>  481
ggcgccgugg auagagcagg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  482
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  482
gcgccgugga uagagcagga guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  483
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  483
cgccguggau agagcaggag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100



<210>  484
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  484
guggauagag caggaggggc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  485
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  485
ggccccuccu gcucuaucca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  486
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic



<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  486
agcaggaggg gccggaguau guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  487
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  487
gcaggagggg ccggaguauu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  488
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  488



ggaguggcuc cgcagauacc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  489
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  489
cuccgcagau accuggagaa guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  490
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  490
uccgcagaua ccuggagaac guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  491
<211>  100
<212>  RNA



<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  491
cagauaccug gagaacggga guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  492
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  492
ucccguucuc cagguaucug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  493
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature



<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  493
gcgucuccuu cccguucucc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  494
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  494
gaaggagacg cugcagcgca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  495
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  495
aaggagacgc ugcagcgcac guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100



<210>  496
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  496
agaucuacag gcgaucaggg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  497
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  497
ugaucgccug uagaucuccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  498
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>



<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  498
gggagaucua caggcgauca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  499
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  499
cgggagaucu acaggcgauc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  500
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments



<400>  500
cgccuguaga ucucccgggc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  501
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  501
ggccagcccg ggagaucuac guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  502
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  502
ucccgggcug gccucccaca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  503



<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  503
gggcuggccu cccacaagga guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  504
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  504
cugaucgccu guagaucucc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  505
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  505



acgacacuga uuggcuucuc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  506
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  506
accccucauc ccccacggac guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  507
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  507
ggcccguccg ugggggauga guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  508
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  508
gccaggucgc ccacagucuc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  509
<211>  100
<212>  RNA



<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  509
guuuaggcca aaaauccccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  510
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  510
ggccaaaaau ccccccgggu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  511
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  511
gaccaacccg gggggauuuu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  512
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  512
cacgggccca aggcugcugc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60



cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  513
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  513
acccucaugc ugcacauggc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  514
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  514
ccucuaggac cuuaaggccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  515
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  515
gcuccuuucu gguaucucac guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  516
<211>  100
<212>  RNA
<213>  Artificial Sequence



<220>
<223>  Synthetic

<400>  516
gcuauggggu uucuuugcau guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  517
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  517
gccuuugcag aaacaaaguc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  518
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  518
uggaccaacc gcccuccuga guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  519
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  519
agccucucug accuuuagca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100



<210>  520
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  520
cgcccuccug aagguccuca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  521
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  521
ccgcccuccu gaagguccuc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  522
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  522
ugguucccuu ugacacacac guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  523
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic



<400>  523
gacccugcua aaggucagag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  524
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  524
aggaccuuca ggagggcggu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  525
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  525
gcacacuucu accugggucu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  526
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  526
gagccucucu gaccuuuagc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  527



<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  527
acacuccucc agcacacaug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  528
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  528
cucugaccuu uagcaggguc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  529
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  529
caagauagcc acaugugugc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  530
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  530



ucugaccuuu agcaggguca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  531
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  531
uguaaaggug agagccugga guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  532
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  532
gaaggucccu gaggaccuuc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  533
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  533
acgacacuga uuggcuucuc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60



cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  534
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  534
accccucauc ccccacggac guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  535
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  535
ggcccguccg ugggggauga guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  536
<211>  100
<212>  RNA
<213>  Artificial Sequence



<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  536
gccaggucgc ccacagucuc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  537
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  537
guuuaggcca aaaauccccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  538
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed



       for detailed description of substitutions and preferred 
       embodiments

<400>  538
ggccaaaaau ccccccgggu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  539
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  539
gaccaacccg gggggauuuu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  540
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  540
cacgggccca aggcugcugc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100



<210>  541
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  541
acccucaugc ugcacauggc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  542
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  542
ccucuaggac cuuaaggccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  543
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic



<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  543
gcuccuuucu gguaucucac guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  544
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  544
gcuauggggu uucuuugcau guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  545
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments



<400>  545
gccuuugcag aaacaaaguc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  546
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  546
uggaccaacc gcccuccuga guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  547
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  547
agccucucug accuuuagca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  548
<211>  100



<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  548
cgcccuccug aagguccuca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  549
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  549
ccgcccuccu gaagguccuc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  550
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>



<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  550
ugguucccuu ugacacacac guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  551
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  551
gacccugcua aaggucagag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  552
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  552
aggaccuuca ggagggcggu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60



cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  553
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  553
gcacacuucu accugggucu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  554
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  554
gagccucucu gaccuuuagc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  555
<211>  100
<212>  RNA
<213>  Artificial Sequence



<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  555
acacuccucc agcacacaug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  556
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  556
cucugaccuu uagcaggguc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  557
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 



       embodiments

<400>  557
caagauagcc acaugugugc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  558
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  558
ucugaccuuu agcaggguca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  559
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  559
uguaaaggug agagccugga guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100



<210>  560
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  560
gaaggucccu gaggaccuuc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  561

<400>  561
000

<210>  562

<400>  562
000

<210>  563

<400>  563
000

<210>  564

<400>  564
000

<210>  565

<400>  565
000

<210>  566

<400>  566
000



<210>  567

<400>  567
000

<210>  568

<400>  568
000

<210>  569

<400>  569
000

<210>  570

<400>  570
000

<210>  571

<400>  571
000

<210>  572

<400>  572
000

<210>  573

<400>  573
000

<210>  574

<400>  574
000

<210>  575

<400>  575
000

<210>  576

<400>  576
000



<210>  577

<400>  577
000

<210>  578

<400>  578
000

<210>  579

<400>  579
000

<210>  580

<400>  580
000

<210>  581

<400>  581
000

<210>  582

<400>  582
000

<210>  583

<400>  583
000

<210>  584

<400>  584
000

<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

<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
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  600

Pro Lys Lys Lys Arg Lys Val 
1               5           

<210>  601
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  601

Pro Lys Lys Lys Arg Arg Val 
1               5           

<210>  602
<211>  16
<212>  PRT
<213>  Artificial Sequence

<220>



<223>  Synthetic

<400>  602

Lys Arg Pro Ala Ala Thr Lys Lys Ala Gly Gln Ala Lys Lys Lys Lys 
1               5                   10                  15      

<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

<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

<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
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

<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

<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
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

<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

<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
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

<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

<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
<211>  1379
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic



<400>  800

Met Asp Lys Lys Tyr Ser Ile Gly Leu Asp Ile Gly Thr Asn Ser Val 
1               5                   10                  15      

Gly Trp Ala Val Ile Thr Asp Glu Tyr Lys Val Pro Ser Lys Lys Phe 
            20                  25                  30          

Lys Val Leu Gly Asn Thr Asp Arg His Ser Ile Lys Lys Asn Leu Ile 
        35                  40                  45              

Gly Ala Leu Leu Phe Asp Ser Gly Glu Thr Ala Glu Ala Thr Arg Leu 
    50                  55                  60                  

Lys Arg Thr Ala Arg Arg Arg Tyr Thr Arg Arg Lys Asn Arg Ile Cys 
65                  70                  75                  80  

Tyr Leu Gln Glu Ile Phe Ser Asn Glu Met Ala Lys Val Asp Asp Ser 
                85                  90                  95      

Phe Phe His Arg Leu Glu Glu Ser Phe Leu Val Glu Glu Asp Lys Lys 
            100                 105                 110         

His Glu Arg His Pro Ile Phe Gly Asn Ile Val Asp Glu Val Ala Tyr 
        115                 120                 125             

His Glu Lys Tyr Pro Thr Ile Tyr His Leu Arg Lys Lys Leu Val Asp 
    130                 135                 140                 

Ser Thr Asp Lys Ala Asp Leu Arg Leu Ile Tyr Leu Ala Leu Ala His 
145                 150                 155                 160 

Met Ile Lys Phe Arg Gly His Phe Leu Ile Glu Gly Asp Leu Asn Pro 
                165                 170                 175     

Asp Asn Ser Asp Val Asp Lys Leu Phe Ile Gln Leu Val Gln Thr Tyr 
            180                 185                 190         



Asn Gln Leu Phe Glu Glu Asn Pro Ile Asn Ala Ser Gly Val Asp Ala 
        195                 200                 205             

Lys Ala Ile Leu Ser Ala Arg Leu Ser Lys Ser Arg Arg Leu Glu Asn 
    210                 215                 220                 

Leu Ile Ala Gln Leu Pro Gly Glu Lys Lys Asn Gly Leu Phe Gly Asn 
225                 230                 235                 240 

Leu Ile Ala Leu Ser Leu Gly Leu Thr Pro Asn Phe Lys Ser Asn Phe 
                245                 250                 255     

Asp Leu Ala Glu Asp Ala Lys Leu Gln Leu Ser Lys Asp Thr Tyr Asp 
            260                 265                 270         

Asp Asp Leu Asp Asn Leu Leu Ala Gln Ile Gly Asp Gln Tyr Ala Asp 
        275                 280                 285             

Leu Phe Leu Ala Ala Lys Asn Leu Ser Asp Ala Ile Leu Leu Ser Asp 
    290                 295                 300                 

Ile Leu Arg Val Asn Thr Glu Ile Thr Lys Ala Pro Leu Ser Ala Ser 
305                 310                 315                 320 

Met Ile Lys Arg Tyr Asp Glu His His Gln Asp Leu Thr Leu Leu Lys 
                325                 330                 335     

Ala Leu Val Arg Gln Gln Leu Pro Glu Lys Tyr Lys Glu Ile Phe Phe 
            340                 345                 350         

Asp Gln Ser Lys Asn Gly Tyr Ala Gly Tyr Ile Asp Gly Gly Ala Ser 
        355                 360                 365             

Gln Glu Glu Phe Tyr Lys Phe Ile Lys Pro Ile Leu Glu Lys Met Asp 
    370                 375                 380                 

Gly Thr Glu Glu Leu Leu Val Lys Leu Asn Arg Glu Asp Leu Leu Arg 



385                 390                 395                 400 

Lys Gln Arg Thr Phe Asp Asn Gly Ser Ile Pro His Gln Ile His Leu 
                405                 410                 415     

Gly Glu Leu His Ala Ile Leu Arg Arg Gln Glu Asp Phe Tyr Pro Phe 
            420                 425                 430         

Leu Lys Asp Asn Arg Glu Lys Ile Glu Lys Ile Leu Thr Phe Arg Ile 
        435                 440                 445             

Pro Tyr Tyr Val Gly Pro Leu Ala Arg Gly Asn Ser Arg Phe Ala Trp 
    450                 455                 460                 

Met Thr Arg Lys Ser Glu Glu Thr Ile Thr Pro Trp Asn Phe Glu Glu 
465                 470                 475                 480 

Val Val Asp Lys Gly Ala Ser Ala Gln Ser Phe Ile Glu Arg Met Thr 
                485                 490                 495     

Asn Phe Asp Lys Asn Leu Pro Asn Glu Lys Val Leu Pro Lys His Ser 
            500                 505                 510         

Leu Leu Tyr Glu Tyr Phe Thr Val Tyr Asn Glu Leu Thr Lys Val Lys 
        515                 520                 525             

Tyr Val Thr Glu Gly Met Arg Lys Pro Ala Phe Leu Ser Gly Glu Gln 
    530                 535                 540                 

Lys Lys Ala Ile Val Asp Leu Leu Phe Lys Thr Asn Arg Lys Val Thr 
545                 550                 555                 560 

Val Lys Gln Leu Lys Glu Asp Tyr Phe Lys Lys Ile Glu Cys Phe Asp 
                565                 570                 575     

Ser Val Glu Ile Ser Gly Val Glu Asp Arg Phe Asn Ala Ser Leu Gly 
            580                 585                 590         



Thr Tyr His Asp Leu Leu Lys Ile Ile Lys Asp Lys Asp Phe Leu Asp 
        595                 600                 605             

Asn Glu Glu Asn Glu Asp Ile Leu Glu Asp Ile Val Leu Thr Leu Thr 
    610                 615                 620                 

Leu Phe Glu Asp Arg Glu Met Ile Glu Glu Arg Leu Lys Thr Tyr Ala 
625                 630                 635                 640 

His Leu Phe Asp Asp Lys Val Met Lys Gln Leu Lys Arg Arg Arg Tyr 
                645                 650                 655     

Thr Gly Trp Gly Arg Leu Ser Arg Lys Leu Ile Asn Gly Ile Arg Asp 
            660                 665                 670         

Lys Gln Ser Gly Lys Thr Ile Leu Asp Phe Leu Lys Ser Asp Gly Phe 
        675                 680                 685             

Ala Asn Arg Asn Phe Met Gln Leu Ile His Asp Asp Ser Leu Thr Phe 
    690                 695                 700                 

Lys Glu Asp Ile Gln Lys Ala Gln Val Ser Gly Gln Gly Asp Ser Leu 
705                 710                 715                 720 

His Glu His Ile Ala Asn Leu Ala Gly Ser Pro Ala Ile Lys Lys Gly 
                725                 730                 735     

Ile Leu Gln Thr Val Lys Val Val Asp Glu Leu Val Lys Val Met Gly 
            740                 745                 750         

Arg His Lys Pro Glu Asn Ile Val Ile Glu Met Ala Arg Glu Asn Gln 
        755                 760                 765             

Thr Thr Gln Lys Gly Gln Lys Asn Ser Arg Glu Arg Met Lys Arg Ile 
    770                 775                 780                 

Glu Glu Gly Ile Lys Glu Leu Gly Ser Gln Ile Leu Lys Glu His Pro 



785                 790                 795                 800 

Val Glu Asn Thr Gln Leu Gln Asn Glu Lys Leu Tyr Leu Tyr Tyr Leu 
                805                 810                 815     

Gln Asn Gly Arg Asp Met Tyr Val Asp Gln Glu Leu Asp Ile Asn Arg 
            820                 825                 830         

Leu Ser Asp Tyr Asp Val Asp His Ile Val Pro Gln Ser Phe Leu Lys 
        835                 840                 845             

Asp Asp Ser Ile Asp Asn Lys Val Leu Thr Arg Ser Asp Lys Asn Arg 
    850                 855                 860                 

Gly Lys Ser Asp Asn Val Pro Ser Glu Glu Val Val Lys Lys Met Lys 
865                 870                 875                 880 

Asn Tyr Trp Arg Gln Leu Leu Asn Ala Lys Leu Ile Thr Gln Arg Lys 
                885                 890                 895     

Phe Asp Asn Leu Thr Lys Ala Glu Arg Gly Gly Leu Ser Glu Leu Asp 
            900                 905                 910         

Lys Ala Gly Phe Ile Lys Arg Gln Leu Val Glu Thr Arg Gln Ile Thr 
        915                 920                 925             

Lys His Val Ala Gln Ile Leu Asp Ser Arg Met Asn Thr Lys Tyr Asp 
    930                 935                 940                 

Glu Asn Asp Lys Leu Ile Arg Glu Val Lys Val Ile Thr Leu Lys Ser 
945                 950                 955                 960 

Lys Leu Val Ser Asp Phe Arg Lys Asp Phe Gln Phe Tyr Lys Val Arg 
                965                 970                 975     

Glu Ile Asn Asn Tyr His His Ala His Asp Ala Tyr Leu Asn Ala Val 
            980                 985                 990         



Val Gly Thr Ala Leu Ile Lys Lys  Tyr Pro Lys Leu Glu  Ser Glu Phe 
        995                 1000                 1005             

Val Tyr  Gly Asp Tyr Lys Val  Tyr Asp Val Arg Lys  Met Ile Ala 
    1010                 1015                 1020             

Lys Ser  Glu Gln Glu Ile Gly  Lys Ala Thr Ala Lys  Tyr Phe Phe 
    1025                 1030                 1035             

Tyr Ser  Asn Ile Met Asn Phe  Phe Lys Thr Glu Ile  Thr Leu Ala 
    1040                 1045                 1050             

Asn Gly  Glu Ile Arg Lys Arg  Pro Leu Ile Glu Thr  Asn Gly Glu 
    1055                 1060                 1065             

Thr Gly  Glu Ile Val Trp Asp  Lys Gly Arg Asp Phe  Ala Thr Val 
    1070                 1075                 1080             

Arg Lys  Val Leu Ser Met Pro  Gln Val Asn Ile Val  Lys Lys Thr 
    1085                 1090                 1095             

Glu Val  Gln Thr Gly Gly Phe  Ser Lys Glu Ser Ile  Leu Pro Lys 
    1100                 1105                 1110             

Arg Asn  Ser Asp Lys Leu Ile  Ala Arg Lys Lys Asp  Trp Asp Pro 
    1115                 1120                 1125             

Lys Lys  Tyr Gly Gly Phe Asp  Ser Pro Thr Val Ala  Tyr Ser Val 
    1130                 1135                 1140             

Leu Val  Val Ala Lys Val Glu  Lys Gly Lys Ser Lys  Lys Leu Lys 
    1145                 1150                 1155             

Ser Val  Lys Glu Leu Leu Gly  Ile Thr Ile Met Glu  Arg Ser Ser 
    1160                 1165                 1170             

Phe Glu  Lys Asn Pro Ile Asp  Phe Leu Glu Ala Lys  Gly Tyr Lys 



    1175                 1180                 1185             

Glu Val  Lys Lys Asp Leu Ile  Ile Lys Leu Pro Lys  Tyr Ser Leu 
    1190                 1195                 1200             

Phe Glu  Leu Glu Asn Gly Arg  Lys Arg Met Leu Ala  Ser Ala Gly 
    1205                 1210                 1215             

Glu Leu  Gln Lys Gly Asn Glu  Leu Ala Leu Pro Ser  Lys Tyr Val 
    1220                 1225                 1230             

Asn Phe  Leu Tyr Leu Ala Ser  His Tyr Glu Lys Leu  Lys Gly Ser 
    1235                 1240                 1245             

Pro Glu  Asp Asn Glu Gln Lys  Gln Leu Phe Val Glu  Gln His Lys 
    1250                 1255                 1260             

His Tyr  Leu Asp Glu Ile Ile  Glu Gln Ile Ser Glu  Phe Ser Lys 
    1265                 1270                 1275             

Arg Val  Ile Leu Ala Asp Ala  Asn Leu Asp Lys Val  Leu Ser Ala 
    1280                 1285                 1290             

Tyr Asn  Lys His Arg Asp Lys  Pro Ile Arg Glu Gln  Ala Glu Asn 
    1295                 1300                 1305             

Ile Ile  His Leu Phe Thr Leu  Thr Asn Leu Gly Ala  Pro Ala Ala 
    1310                 1315                 1320             

Phe Lys  Tyr Phe Asp Thr Thr  Ile Asp Arg Lys Arg  Tyr Thr Ser 
    1325                 1330                 1335             

Thr Lys  Glu Val Leu Asp Ala  Thr Leu Ile His Gln  Ser Ile Thr 
    1340                 1345                 1350             

Gly Leu  Tyr Glu Thr Arg Ile  Asp Leu Ser Gln Leu  Gly Gly Asp 
    1355                 1360                 1365             



Gly Gly  Gly Ser Pro Lys Lys  Lys Arg Lys Val 
    1370                 1375                 

<210>  801
<211>  4140
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  801
atggacaaga agtacagcat cggactggac atcggaacaa acagcgtcgg atgggcagtc       60

atcacagacg aatacaaggt cccgagcaag aagttcaagg tcctgggaaa cacagacaga      120

cacagcatca agaagaacct gatcggagca ctgctgttcg acagcggaga aacagcagaa      180

gcaacaagac tgaagagaac agcaagaaga agatacacaa gaagaaagaa cagaatctgc      240

tacctgcagg aaatcttcag caacgaaatg gcaaaggtcg acgacagctt cttccacaga      300

ctggaagaaa gcttcctggt cgaagaagac aagaagcacg aaagacaccc gatcttcgga      360

aacatcgtcg acgaagtcgc ataccacgaa aagtacccga caatctacca cctgagaaag      420

aagctggtcg acagcacaga caaggcagac ctgagactga tctacctggc actggcacac      480

atgatcaagt tcagaggaca cttcctgatc gaaggagacc tgaacccgga caacagcgac      540

gtcgacaagc tgttcatcca gctggtccag acatacaacc agctgttcga agaaaacccg      600

atcaacgcaa gcggagtcga cgcaaaggca atcctgagcg caagactgag caagagcaga      660

agactggaaa acctgatcgc acagctgccg ggagaaaaga agaacggact gttcggaaac      720

ctgatcgcac tgagcctggg actgacaccg aacttcaaga gcaacttcga cctggcagaa      780

gacgcaaagc tgcagctgag caaggacaca tacgacgacg acctggacaa cctgctggca      840

cagatcggag accagtacgc agacctgttc ctggcagcaa agaacctgag cgacgcaatc      900

ctgctgagcg acatcctgag agtcaacaca gaaatcacaa aggcaccgct gagcgcaagc      960

atgatcaaga gatacgacga acaccaccag gacctgacac tgctgaaggc actggtcaga     1020

cagcagctgc cggaaaagta caaggaaatc ttcttcgacc agagcaagaa cggatacgca     1080



ggatacatcg acggaggagc aagccaggaa gaattctaca agttcatcaa gccgatcctg     1140

gaaaagatgg acggaacaga agaactgctg gtcaagctga acagagaaga cctgctgaga     1200

aagcagagaa cattcgacaa cggaagcatc ccgcaccaga tccacctggg agaactgcac     1260

gcaatcctga gaagacagga agacttctac ccgttcctga aggacaacag agaaaagatc     1320

gaaaagatcc tgacattcag aatcccgtac tacgtcggac cgctggcaag aggaaacagc     1380

agattcgcat ggatgacaag aaagagcgaa gaaacaatca caccgtggaa cttcgaagaa     1440

gtcgtcgaca agggagcaag cgcacagagc ttcatcgaaa gaatgacaaa cttcgacaag     1500

aacctgccga acgaaaaggt cctgccgaag cacagcctgc tgtacgaata cttcacagtc     1560

tacaacgaac tgacaaaggt caagtacgtc acagaaggaa tgagaaagcc ggcattcctg     1620

agcggagaac agaagaaggc aatcgtcgac ctgctgttca agacaaacag aaaggtcaca     1680

gtcaagcagc tgaaggaaga ctacttcaag aagatcgaat gcttcgacag cgtcgaaatc     1740

agcggagtcg aagacagatt caacgcaagc ctgggaacat accacgacct gctgaagatc     1800

atcaaggaca aggacttcct ggacaacgaa gaaaacgaag acatcctgga agacatcgtc     1860

ctgacactga cactgttcga agacagagaa atgatcgaag aaagactgaa gacatacgca     1920

cacctgttcg acgacaaggt catgaagcag ctgaagagaa gaagatacac aggatgggga     1980

agactgagca gaaagctgat caacggaatc agagacaagc agagcggaaa gacaatcctg     2040

gacttcctga agagcgacgg attcgcaaac agaaacttca tgcagctgat ccacgacgac     2100

agcctgacat tcaaggaaga catccagaag gcacaggtca gcggacaggg agacagcctg     2160

cacgaacaca tcgcaaacct ggcaggaagc ccggcaatca agaagggaat cctgcagaca     2220

gtcaaggtcg tcgacgaact ggtcaaggtc atgggaagac acaagccgga aaacatcgtc     2280

atcgaaatgg caagagaaaa ccagacaaca cagaagggac agaagaacag cagagaaaga     2340

atgaagagaa tcgaagaagg aatcaaggaa ctgggaagcc agatcctgaa ggaacacccg     2400

gtcgaaaaca cacagctgca gaacgaaaag ctgtacctgt actacctgca gaacggaaga     2460

gacatgtacg tcgaccagga actggacatc aacagactga gcgactacga cgtcgaccac     2520

atcgtcccgc agagcttcct gaaggacgac agcatcgaca acaaggtcct gacaagaagc     2580



gacaagaaca gaggaaagag cgacaacgtc ccgagcgaag aagtcgtcaa gaagatgaag     2640

aactactgga gacagctgct gaacgcaaag ctgatcacac agagaaagtt cgacaacctg     2700

acaaaggcag agagaggagg actgagcgaa ctggacaagg caggattcat caagagacag     2760

ctggtcgaaa caagacagat cacaaagcac gtcgcacaga tcctggacag cagaatgaac     2820

acaaagtacg acgaaaacga caagctgatc agagaagtca aggtcatcac actgaagagc     2880

aagctggtca gcgacttcag aaaggacttc cagttctaca aggtcagaga aatcaacaac     2940

taccaccacg cacacgacgc atacctgaac gcagtcgtcg gaacagcact gatcaagaag     3000

tacccgaagc tggaaagcga attcgtctac ggagactaca aggtctacga cgtcagaaag     3060

atgatcgcaa agagcgaaca ggaaatcgga aaggcaacag caaagtactt cttctacagc     3120

aacatcatga acttcttcaa gacagaaatc acactggcaa acggagaaat cagaaagaga     3180

ccgctgatcg aaacaaacgg agaaacagga gaaatcgtct gggacaaggg aagagacttc     3240

gcaacagtca gaaaggtcct gagcatgccg caggtcaaca tcgtcaagaa gacagaagtc     3300

cagacaggag gattcagcaa ggaaagcatc ctgccgaaga gaaacagcga caagctgatc     3360

gcaagaaaga aggactggga cccgaagaag tacggaggat tcgacagccc gacagtcgca     3420

tacagcgtcc tggtcgtcgc aaaggtcgaa aagggaaaga gcaagaagct gaagagcgtc     3480

aaggaactgc tgggaatcac aatcatggaa agaagcagct tcgaaaagaa cccgatcgac     3540

ttcctggaag caaagggata caaggaagtc aagaaggacc tgatcatcaa gctgccgaag     3600

tacagcctgt tcgaactgga aaacggaaga aagagaatgc tggcaagcgc aggagaactg     3660

cagaagggaa acgaactggc actgccgagc aagtacgtca acttcctgta cctggcaagc     3720

cactacgaaa agctgaaggg aagcccggaa gacaacgaac agaagcagct gttcgtcgaa     3780

cagcacaagc actacctgga cgaaatcatc gaacagatca gcgaattcag caagagagtc     3840

atcctggcag acgcaaacct ggacaaggtc ctgagcgcat acaacaagca cagagacaag     3900

ccgatcagag aacaggcaga aaacatcatc cacctgttca cactgacaaa cctgggagca     3960

ccggcagcat tcaagtactt cgacacaaca atcgacagaa agagatacac aagcacaaag     4020

gaagtcctgg acgcaacact gatccaccag agcatcacag gactgtacga aacaagaatc     4080



gacctgagcc agctgggagg agacggagga ggaagcccga agaagaagag aaaggtctag     4140

<210>  802
<211>  4140
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  802
atggacaaga agtactccat cggcctggac atcggcacca actccgtggg ctgggccgtg       60

atcaccgacg agtacaaggt gccctccaag aagttcaagg tgctgggcaa caccgaccgg      120

cactccatca agaagaacct gatcggcgcc ctgctgttcg actccggcga gaccgccgag      180

gccacccggc tgaagcggac cgcccggcgg cggtacaccc ggcggaagaa ccggatctgc      240

tacctgcagg agatcttctc caacgagatg gccaaggtgg acgactcctt cttccaccgg      300

ctggaggagt ccttcctggt ggaggaggac aagaagcacg agcggcaccc catcttcggc      360

aacatcgtgg acgaggtggc ctaccacgag aagtacccca ccatctacca cctgcggaag      420

aagctggtgg actccaccga caaggccgac ctgcggctga tctacctggc cctggcccac      480

atgatcaagt tccggggcca cttcctgatc gagggcgacc tgaaccccga caactccgac      540

gtggacaagc tgttcatcca gctggtgcag acctacaacc agctgttcga ggagaacccc      600

atcaacgcct ccggcgtgga cgccaaggcc atcctgtccg cccggctgtc caagtcccgg      660

cggctggaga acctgatcgc ccagctgccc ggcgagaaga agaacggcct gttcggcaac      720

ctgatcgccc tgtccctggg cctgaccccc aacttcaagt ccaacttcga cctggccgag      780

gacgccaagc tgcagctgtc caaggacacc tacgacgacg acctggacaa cctgctggcc      840

cagatcggcg accagtacgc cgacctgttc ctggccgcca agaacctgtc cgacgccatc      900

ctgctgtccg acatcctgcg ggtgaacacc gagatcacca aggcccccct gtccgcctcc      960

atgatcaagc ggtacgacga gcaccaccag gacctgaccc tgctgaaggc cctggtgcgg     1020

cagcagctgc ccgagaagta caaggagatc ttcttcgacc agtccaagaa cggctacgcc     1080

ggctacatcg acggcggcgc ctcccaggag gagttctaca agttcatcaa gcccatcctg     1140



gagaagatgg acggcaccga ggagctgctg gtgaagctga accgggagga cctgctgcgg     1200

aagcagcgga ccttcgacaa cggctccatc ccccaccaga tccacctggg cgagctgcac     1260

gccatcctgc ggcggcagga ggacttctac cccttcctga aggacaaccg ggagaagatc     1320

gagaagatcc tgaccttccg gatcccctac tacgtgggcc ccctggcccg gggcaactcc     1380

cggttcgcct ggatgacccg gaagtccgag gagaccatca ccccctggaa cttcgaggag     1440

gtggtggaca agggcgcctc cgcccagtcc ttcatcgagc ggatgaccaa cttcgacaag     1500

aacctgccca acgagaaggt gctgcccaag cactccctgc tgtacgagta cttcaccgtg     1560

tacaacgagc tgaccaaggt gaagtacgtg accgagggca tgcggaagcc cgccttcctg     1620

tccggcgagc agaagaaggc catcgtggac ctgctgttca agaccaaccg gaaggtgacc     1680

gtgaagcagc tgaaggagga ctacttcaag aagatcgagt gcttcgactc cgtggagatc     1740

tccggcgtgg aggaccggtt caacgcctcc ctgggcacct accacgacct gctgaagatc     1800

atcaaggaca aggacttcct ggacaacgag gagaacgagg acatcctgga ggacatcgtg     1860

ctgaccctga ccctgttcga ggaccgggag atgatcgagg agcggctgaa gacctacgcc     1920

cacctgttcg acgacaaggt gatgaagcag ctgaagcggc ggcggtacac cggctggggc     1980

cggctgtccc ggaagctgat caacggcatc cgggacaagc agtccggcaa gaccatcctg     2040

gacttcctga agtccgacgg cttcgccaac cggaacttca tgcagctgat ccacgacgac     2100

tccctgacct tcaaggagga catccagaag gcccaggtgt ccggccaggg cgactccctg     2160

cacgagcaca tcgccaacct ggccggctcc cccgccatca agaagggcat cctgcagacc     2220

gtgaaggtgg tggacgagct ggtgaaggtg atgggccggc acaagcccga gaacatcgtg     2280

atcgagatgg cccgggagaa ccagaccacc cagaagggcc agaagaactc ccgggagcgg     2340

atgaagcgga tcgaggaggg catcaaggag ctgggctccc agatcctgaa ggagcacccc     2400

gtggagaaca cccagctgca gaacgagaag ctgtacctgt actacctgca gaacggccgg     2460

gacatgtacg tggaccagga gctggacatc aaccggctgt ccgactacga cgtggaccac     2520

atcgtgcccc agtccttcct gaaggacgac tccatcgaca acaaggtgct gacccggtcc     2580

gacaagaacc ggggcaagtc cgacaacgtg ccctccgagg aggtggtgaa gaagatgaag     2640



aactactggc ggcagctgct gaacgccaag ctgatcaccc agcggaagtt cgacaacctg     2700

accaaggccg agcggggcgg cctgtccgag ctggacaagg ccggcttcat caagcggcag     2760

ctggtggaga cccggcagat caccaagcac gtggcccaga tcctggactc ccggatgaac     2820

accaagtacg acgagaacga caagctgatc cgggaggtga aggtgatcac cctgaagtcc     2880

aagctggtgt ccgacttccg gaaggacttc cagttctaca aggtgcggga gatcaacaac     2940

taccaccacg cccacgacgc ctacctgaac gccgtggtgg gcaccgccct gatcaagaag     3000

taccccaagc tggagtccga gttcgtgtac ggcgactaca aggtgtacga cgtgcggaag     3060

atgatcgcca agtccgagca ggagatcggc aaggccaccg ccaagtactt cttctactcc     3120

aacatcatga acttcttcaa gaccgagatc accctggcca acggcgagat ccggaagcgg     3180

cccctgatcg agaccaacgg cgagaccggc gagatcgtgt gggacaaggg ccgggacttc     3240

gccaccgtgc ggaaggtgct gtccatgccc caggtgaaca tcgtgaagaa gaccgaggtg     3300

cagaccggcg gcttctccaa ggagtccatc ctgcccaagc ggaactccga caagctgatc     3360

gcccggaaga aggactggga ccccaagaag tacggcggct tcgactcccc caccgtggcc     3420

tactccgtgc tggtggtggc caaggtggag aagggcaagt ccaagaagct gaagtccgtg     3480

aaggagctgc tgggcatcac catcatggag cggtcctcct tcgagaagaa ccccatcgac     3540

ttcctggagg ccaagggcta caaggaggtg aagaaggacc tgatcatcaa gctgcccaag     3600

tactccctgt tcgagctgga gaacggccgg aagcggatgc tggcctccgc cggcgagctg     3660

cagaagggca acgagctggc cctgccctcc aagtacgtga acttcctgta cctggcctcc     3720

cactacgaga agctgaaggg ctcccccgag gacaacgagc agaagcagct gttcgtggag     3780

cagcacaagc actacctgga cgagatcatc gagcagatct ccgagttctc caagcgggtg     3840

atcctggccg acgccaacct ggacaaggtg ctgtccgcct acaacaagca ccgggacaag     3900

cccatccggg agcaggccga gaacatcatc cacctgttca ccctgaccaa cctgggcgcc     3960

cccgccgcct tcaagtactt cgacaccacc atcgaccgga agcggtacac ctccaccaag     4020

gaggtgctgg acgccaccct gatccaccag tccatcaccg gcctgtacga gacccggatc     4080

gacctgtccc agctgggcgg cgacggcggc ggctccccca agaagaagcg gaaggtgtga     4140



<210>  803
<211>  4197
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  803
auggacaaga aguacuccau cggccuggac aucggcacca acuccguggg cugggccgug       60

aucaccgacg aguacaaggu gcccuccaag aaguucaagg ugcugggcaa caccgaccgg      120

cacuccauca agaagaaccu gaucggcgcc cugcuguucg acuccggcga gaccgccgag      180

gccacccggc ugaagcggac cgcccggcgg cgguacaccc ggcggaagaa ccggaucugc      240

uaccugcagg agaucuucuc caacgagaug gccaaggugg acgacuccuu cuuccaccgg      300

cuggaggagu ccuuccuggu ggaggaggac aagaagcacg agcggcaccc caucuucggc      360

aacaucgugg acgagguggc cuaccacgag aaguacccca ccaucuacca ccugcggaag      420

aagcuggugg acuccaccga caaggccgac cugcggcuga ucuaccuggc ccuggcccac      480

augaucaagu uccggggcca cuuccugauc gagggcgacc ugaaccccga caacuccgac      540

guggacaagc uguucaucca gcuggugcag accuacaacc agcuguucga ggagaacccc      600

aucaacgccu ccggcgugga cgccaaggcc auccuguccg cccggcuguc caagucccgg      660

cggcuggaga accugaucgc ccagcugccc ggcgagaaga agaacggccu guucggcaac      720

cugaucgccc ugucccuggg ccugaccccc aacuucaagu ccaacuucga ccuggccgag      780

gacgccaagc ugcagcuguc caaggacacc uacgacgacg accuggacaa ccugcuggcc      840

cagaucggcg accaguacgc cgaccuguuc cuggccgcca agaaccuguc cgacgccauc      900

cugcuguccg acauccugcg ggugaacacc gagaucacca aggccccccu guccgccucc      960

augaucaagc gguacgacga gcaccaccag gaccugaccc ugcugaaggc ccuggugcgg     1020

cagcagcugc ccgagaagua caaggagauc uucuucgacc aguccaagaa cggcuacgcc     1080

ggcuacaucg acggcggcgc cucccaggag gaguucuaca aguucaucaa gcccauccug     1140

gagaagaugg acggcaccga ggagcugcug gugaagcuga accgggagga ccugcugcgg     1200



aagcagcgga ccuucgacaa cggcuccauc ccccaccaga uccaccuggg cgagcugcac     1260

gccauccugc ggcggcagga ggacuucuac cccuuccuga aggacaaccg ggagaagauc     1320

gagaagaucc ugaccuuccg gauccccuac uacgugggcc cccuggcccg gggcaacucc     1380

cgguucgccu ggaugacccg gaaguccgag gagaccauca cccccuggaa cuucgaggag     1440

gugguggaca agggcgccuc cgcccagucc uucaucgagc ggaugaccaa cuucgacaag     1500

aaccugccca acgagaaggu gcugcccaag cacucccugc uguacgagua cuucaccgug     1560

uacaacgagc ugaccaaggu gaaguacgug accgagggca ugcggaagcc cgccuuccug     1620

uccggcgagc agaagaaggc caucguggac cugcuguuca agaccaaccg gaaggugacc     1680

gugaagcagc ugaaggagga cuacuucaag aagaucgagu gcuucgacuc cguggagauc     1740

uccggcgugg aggaccgguu caacgccucc cugggcaccu accacgaccu gcugaagauc     1800

aucaaggaca aggacuuccu ggacaacgag gagaacgagg acauccugga ggacaucgug     1860

cugacccuga cccuguucga ggaccgggag augaucgagg agcggcugaa gaccuacgcc     1920

caccuguucg acgacaaggu gaugaagcag cugaagcggc ggcgguacac cggcuggggc     1980

cggcuguccc ggaagcugau caacggcauc cgggacaagc aguccggcaa gaccauccug     2040

gacuuccuga aguccgacgg cuucgccaac cggaacuuca ugcagcugau ccacgacgac     2100

ucccugaccu ucaaggagga cauccagaag gcccaggugu ccggccaggg cgacucccug     2160

cacgagcaca ucgccaaccu ggccggcucc cccgccauca agaagggcau ccugcagacc     2220

gugaaggugg uggacgagcu ggugaaggug augggccggc acaagcccga gaacaucgug     2280

aucgagaugg cccgggagaa ccagaccacc cagaagggcc agaagaacuc ccgggagcgg     2340

augaagcgga ucgaggaggg caucaaggag cugggcuccc agauccugaa ggagcacccc     2400

guggagaaca cccagcugca gaacgagaag cuguaccugu acuaccugca gaacggccgg     2460

gacauguacg uggaccagga gcuggacauc aaccggcugu ccgacuacga cguggaccac     2520

aucgugcccc aguccuuccu gaaggacgac uccaucgaca acaaggugcu gacccggucc     2580

gacaagaacc ggggcaaguc cgacaacgug cccuccgagg agguggugaa gaagaugaag     2640

aacuacuggc ggcagcugcu gaacgccaag cugaucaccc agcggaaguu cgacaaccug     2700



accaaggccg agcggggcgg ccuguccgag cuggacaagg ccggcuucau caagcggcag     2760

cugguggaga cccggcagau caccaagcac guggcccaga uccuggacuc ccggaugaac     2820

accaaguacg acgagaacga caagcugauc cgggagguga aggugaucac ccugaagucc     2880

aagcuggugu ccgacuuccg gaaggacuuc caguucuaca aggugcggga gaucaacaac     2940

uaccaccacg cccacgacgc cuaccugaac gccguggugg gcaccgcccu gaucaagaag     3000

uaccccaagc uggaguccga guucguguac ggcgacuaca agguguacga cgugcggaag     3060

augaucgcca aguccgagca ggagaucggc aaggccaccg ccaaguacuu cuucuacucc     3120

aacaucauga acuucuucaa gaccgagauc acccuggcca acggcgagau ccggaagcgg     3180

ccccugaucg agaccaacgg cgagaccggc gagaucgugu gggacaaggg ccgggacuuc     3240

gccaccgugc ggaaggugcu guccaugccc caggugaaca ucgugaagaa gaccgaggug     3300

cagaccggcg gcuucuccaa ggaguccauc cugcccaagc ggaacuccga caagcugauc     3360

gcccggaaga aggacuggga ccccaagaag uacggcggcu ucgacucccc caccguggcc     3420

uacuccgugc uggugguggc caagguggag aagggcaagu ccaagaagcu gaaguccgug     3480

aaggagcugc ugggcaucac caucauggag cgguccuccu ucgagaagaa ccccaucgac     3540

uuccuggagg ccaagggcua caaggaggug aagaaggacc ugaucaucaa gcugcccaag     3600

uacucccugu ucgagcugga gaacggccgg aagcggaugc uggccuccgc cggcgagcug     3660

cagaagggca acgagcuggc ccugcccucc aaguacguga acuuccugua ccuggccucc     3720

cacuacgaga agcugaaggg cucccccgag gacaacgagc agaagcagcu guucguggag     3780

cagcacaagc acuaccugga cgagaucauc gagcagaucu ccgaguucuc caagcgggug     3840

auccuggccg acgccaaccu ggacaaggug cuguccgccu acaacaagca ccgggacaag     3900

cccauccggg agcaggccga gaacaucauc caccuguuca cccugaccaa ccugggcgcc     3960

cccgccgccu ucaaguacuu cgacaccacc aucgaccgga agcgguacac cuccaccaag     4020

gaggugcugg acgccacccu gauccaccag uccaucaccg gccuguacga gacccggauc     4080

gaccuguccc agcugggcgg cgacggcggc ggcuccccca agaagaagcg gaaggugucc     4140

gaguccgcca cccccgaguc cguguccggc uggcggcugu ucaagaagau cuccuga        4197



<210>  804
<211>  4782
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  804
auggaggccu cccccgccuc cggcccccgg caccugaugg acccccacau cuucaccucc       60

aacuucaaca acggcaucgg ccggcacaag accuaccugu gcuacgaggu ggagcggcug      120

gacaacggca ccuccgugaa gauggaccag caccggggcu uccugcacaa ccaggccaag      180

aaccugcugu gcggcuucua cggccggcac gccgagcugc gguuccugga ccuggugccc      240

ucccugcagc uggaccccgc ccagaucuac cgggugaccu gguucaucuc cugguccccc      300

ugcuucuccu ggggcugcgc cggcgaggug cgggccuucc ugcaggagaa cacccacgug      360

cggcugcgga ucuucgccgc ccggaucuac gacuacgacc cccuguacaa ggaggcccug      420

cagaugcugc gggacgccgg cgcccaggug uccaucauga ccuacgacga guucaagcac      480

ugcugggaca ccuucgugga ccaccagggc ugccccuucc agcccuggga cggccuggac      540

gagcacuccc aggcccuguc cggccggcug cgggccaucc ugcagaacca gggcaacucc      600

ggcuccgaga cccccggcac cuccgagucc gccacccccg aguccgacaa gaaguacucc      660

aucggccugg ccaucggcac caacuccgug ggcugggccg ugaucaccga cgaguacaag      720

gugcccucca agaaguucaa ggugcugggc aacaccgacc ggcacuccau caagaagaac      780

cugaucggcg cccugcuguu cgacuccggc gagaccgccg aggccacccg gcugaagcgg      840

accgcccggc ggcgguacac ccggcggaag aaccggaucu gcuaccugca ggagaucuuc      900

uccaacgaga uggccaaggu ggacgacucc uucuuccacc ggcuggagga guccuuccug      960

guggaggagg acaagaagca cgagcggcac cccaucuucg gcaacaucgu ggacgaggug     1020

gccuaccacg agaaguaccc caccaucuac caccugcgga agaagcuggu ggacuccacc     1080

gacaaggccg accugcggcu gaucuaccug gcccuggccc acaugaucaa guuccggggc     1140

cacuuccuga ucgagggcga ccugaacccc gacaacuccg acguggacaa gcuguucauc     1200



cagcuggugc agaccuacaa ccagcuguuc gaggagaacc ccaucaacgc cuccggcgug     1260

gacgccaagg ccauccuguc cgcccggcug uccaaguccc ggcggcugga gaaccugauc     1320

gcccagcugc ccggcgagaa gaagaacggc cuguucggca accugaucgc ccugucccug     1380

ggccugaccc ccaacuucaa guccaacuuc gaccuggccg aggacgccaa gcugcagcug     1440

uccaaggaca ccuacgacga cgaccuggac aaccugcugg cccagaucgg cgaccaguac     1500

gccgaccugu uccuggccgc caagaaccug uccgacgcca uccugcuguc cgacauccug     1560

cgggugaaca ccgagaucac caaggccccc cuguccgccu ccaugaucaa gcgguacgac     1620

gagcaccacc aggaccugac ccugcugaag gcccuggugc ggcagcagcu gcccgagaag     1680

uacaaggaga ucuucuucga ccaguccaag aacggcuacg ccggcuacau cgacggcggc     1740

gccucccagg aggaguucua caaguucauc aagcccaucc uggagaagau ggacggcacc     1800

gaggagcugc uggugaagcu gaaccgggag gaccugcugc ggaagcagcg gaccuucgac     1860

aacggcucca ucccccacca gauccaccug ggcgagcugc acgccauccu gcggcggcag     1920

gaggacuucu accccuuccu gaaggacaac cgggagaaga ucgagaagau ccugaccuuc     1980

cggauccccu acuacguggg cccccuggcc cggggcaacu cccgguucgc cuggaugacc     2040

cggaaguccg aggagaccau cacccccugg aacuucgagg agguggugga caagggcgcc     2100

uccgcccagu ccuucaucga gcggaugacc aacuucgaca agaaccugcc caacgagaag     2160

gugcugccca agcacucccu gcuguacgag uacuucaccg uguacaacga gcugaccaag     2220

gugaaguacg ugaccgaggg caugcggaag cccgccuucc uguccggcga gcagaagaag     2280

gccaucgugg accugcuguu caagaccaac cggaagguga ccgugaagca gcugaaggag     2340

gacuacuuca agaagaucga gugcuucgac uccguggaga ucuccggcgu ggaggaccgg     2400

uucaacgccu cccugggcac cuaccacgac cugcugaaga ucaucaagga caaggacuuc     2460

cuggacaacg aggagaacga ggacauccug gaggacaucg ugcugacccu gacccuguuc     2520

gaggaccggg agaugaucga ggagcggcug aagaccuacg cccaccuguu cgacgacaag     2580

gugaugaagc agcugaagcg gcggcgguac accggcuggg gccggcuguc ccggaagcug     2640

aucaacggca uccgggacaa gcaguccggc aagaccaucc uggacuuccu gaaguccgac     2700



ggcuucgcca accggaacuu caugcagcug auccacgacg acucccugac cuucaaggag     2760

gacauccaga aggcccaggu guccggccag ggcgacuccc ugcacgagca caucgccaac     2820

cuggccggcu cccccgccau caagaagggc auccugcaga ccgugaaggu gguggacgag     2880

cuggugaagg ugaugggccg gcacaagccc gagaacaucg ugaucgagau ggcccgggag     2940

aaccagacca cccagaaggg ccagaagaac ucccgggagc ggaugaagcg gaucgaggag     3000

ggcaucaagg agcugggcuc ccagauccug aaggagcacc ccguggagaa cacccagcug     3060

cagaacgaga agcuguaccu guacuaccug cagaacggcc gggacaugua cguggaccag     3120

gagcuggaca ucaaccggcu guccgacuac gacguggacc acaucgugcc ccaguccuuc     3180

cugaaggacg acuccaucga caacaaggug cugacccggu ccgacaagaa ccggggcaag     3240

uccgacaacg ugcccuccga ggagguggug aagaagauga agaacuacug gcggcagcug     3300

cugaacgcca agcugaucac ccagcggaag uucgacaacc ugaccaaggc cgagcggggc     3360

ggccuguccg agcuggacaa ggccggcuuc aucaagcggc agcuggugga gacccggcag     3420

aucaccaagc acguggccca gauccuggac ucccggauga acaccaagua cgacgagaac     3480

gacaagcuga uccgggaggu gaaggugauc acccugaagu ccaagcuggu guccgacuuc     3540

cggaaggacu uccaguucua caaggugcgg gagaucaaca acuaccacca cgcccacgac     3600

gccuaccuga acgccguggu gggcaccgcc cugaucaaga aguaccccaa gcuggagucc     3660

gaguucgugu acggcgacua caagguguac gacgugcgga agaugaucgc caaguccgag     3720

caggagaucg gcaaggccac cgccaaguac uucuucuacu ccaacaucau gaacuucuuc     3780

aagaccgaga ucacccuggc caacggcgag auccggaagc ggccccugau cgagaccaac     3840

ggcgagaccg gcgagaucgu gugggacaag ggccgggacu ucgccaccgu gcggaaggug     3900

cuguccaugc cccaggugaa caucgugaag aagaccgagg ugcagaccgg cggcuucucc     3960

aaggagucca uccugcccaa gcggaacucc gacaagcuga ucgcccggaa gaaggacugg     4020

gaccccaaga aguacggcgg cuucgacucc cccaccgugg ccuacuccgu gcugguggug     4080

gccaaggugg agaagggcaa guccaagaag cugaaguccg ugaaggagcu gcugggcauc     4140

accaucaugg agcgguccuc cuucgagaag aaccccaucg acuuccugga ggccaagggc     4200



uacaaggagg ugaagaagga ccugaucauc aagcugccca aguacucccu guucgagcug     4260

gagaacggcc ggaagcggau gcuggccucc gccggcgagc ugcagaaggg caacgagcug     4320

gcccugcccu ccaaguacgu gaacuuccug uaccuggccu cccacuacga gaagcugaag     4380

ggcucccccg aggacaacga gcagaagcag cuguucgugg agcagcacaa gcacuaccug     4440

gacgagauca ucgagcagau cuccgaguuc uccaagcggg ugauccuggc cgacgccaac     4500

cuggacaagg ugcuguccgc cuacaacaag caccgggaca agcccauccg ggagcaggcc     4560

gagaacauca uccaccuguu cacccugacc aaccugggcg cccccgccgc cuucaaguac     4620

uucgacacca ccaucgaccg gaagcgguac accuccacca aggaggugcu ggacgccacc     4680

cugauccacc aguccaucac cggccuguac gagacccgga ucgaccuguc ccagcugggc     4740

ggcgacggcg gcggcucccc caagaagaag cggaaggugu ga                        4782

<210>  805
<211>  4839
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  805
auggaggccu cccccgccuc cggcccccgg caccugaugg acccccacau cuucaccucc       60

aacuucaaca acggcaucgg ccggcacaag accuaccugu gcuacgaggu ggagcggcug      120

gacaacggca ccuccgugaa gauggaccag caccggggcu uccugcacaa ccaggccaag      180

aaccugcugu gcggcuucua cggccggcac gccgagcugc gguuccugga ccuggugccc      240

ucccugcagc uggaccccgc ccagaucuac cgggugaccu gguucaucuc cugguccccc      300

ugcuucuccu ggggcugcgc cggcgaggug cgggccuucc ugcaggagaa cacccacgug      360

cggcugcgga ucuucgccgc ccggaucuac gacuacgacc cccuguacaa ggaggcccug      420

cagaugcugc gggacgccgg cgcccaggug uccaucauga ccuacgacga guucaagcac      480

ugcugggaca ccuucgugga ccaccagggc ugccccuucc agcccuggga cggccuggac      540

gagcacuccc aggcccuguc cggccggcug cgggccaucc ugcagaacca gggcaacucc      600



ggcuccgaga cccccggcac cuccgagucc gccacccccg aguccgacaa gaaguacucc      660

aucggccugg ccaucggcac caacuccgug ggcugggccg ugaucaccga cgaguacaag      720

gugcccucca agaaguucaa ggugcugggc aacaccgacc ggcacuccau caagaagaac      780

cugaucggcg cccugcuguu cgacuccggc gagaccgccg aggccacccg gcugaagcgg      840

accgcccggc ggcgguacac ccggcggaag aaccggaucu gcuaccugca ggagaucuuc      900

uccaacgaga uggccaaggu ggacgacucc uucuuccacc ggcuggagga guccuuccug      960

guggaggagg acaagaagca cgagcggcac cccaucuucg gcaacaucgu ggacgaggug     1020

gccuaccacg agaaguaccc caccaucuac caccugcgga agaagcuggu ggacuccacc     1080

gacaaggccg accugcggcu gaucuaccug gcccuggccc acaugaucaa guuccggggc     1140

cacuuccuga ucgagggcga ccugaacccc gacaacuccg acguggacaa gcuguucauc     1200

cagcuggugc agaccuacaa ccagcuguuc gaggagaacc ccaucaacgc cuccggcgug     1260

gacgccaagg ccauccuguc cgcccggcug uccaaguccc ggcggcugga gaaccugauc     1320

gcccagcugc ccggcgagaa gaagaacggc cuguucggca accugaucgc ccugucccug     1380

ggccugaccc ccaacuucaa guccaacuuc gaccuggccg aggacgccaa gcugcagcug     1440

uccaaggaca ccuacgacga cgaccuggac aaccugcugg cccagaucgg cgaccaguac     1500

gccgaccugu uccuggccgc caagaaccug uccgacgcca uccugcuguc cgacauccug     1560

cgggugaaca ccgagaucac caaggccccc cuguccgccu ccaugaucaa gcgguacgac     1620

gagcaccacc aggaccugac ccugcugaag gcccuggugc ggcagcagcu gcccgagaag     1680

uacaaggaga ucuucuucga ccaguccaag aacggcuacg ccggcuacau cgacggcggc     1740

gccucccagg aggaguucua caaguucauc aagcccaucc uggagaagau ggacggcacc     1800

gaggagcugc uggugaagcu gaaccgggag gaccugcugc ggaagcagcg gaccuucgac     1860

aacggcucca ucccccacca gauccaccug ggcgagcugc acgccauccu gcggcggcag     1920

gaggacuucu accccuuccu gaaggacaac cgggagaaga ucgagaagau ccugaccuuc     1980

cggauccccu acuacguggg cccccuggcc cggggcaacu cccgguucgc cuggaugacc     2040

cggaaguccg aggagaccau cacccccugg aacuucgagg agguggugga caagggcgcc     2100



uccgcccagu ccuucaucga gcggaugacc aacuucgaca agaaccugcc caacgagaag     2160

gugcugccca agcacucccu gcuguacgag uacuucaccg uguacaacga gcugaccaag     2220

gugaaguacg ugaccgaggg caugcggaag cccgccuucc uguccggcga gcagaagaag     2280

gccaucgugg accugcuguu caagaccaac cggaagguga ccgugaagca gcugaaggag     2340

gacuacuuca agaagaucga gugcuucgac uccguggaga ucuccggcgu ggaggaccgg     2400

uucaacgccu cccugggcac cuaccacgac cugcugaaga ucaucaagga caaggacuuc     2460

cuggacaacg aggagaacga ggacauccug gaggacaucg ugcugacccu gacccuguuc     2520

gaggaccggg agaugaucga ggagcggcug aagaccuacg cccaccuguu cgacgacaag     2580

gugaugaagc agcugaagcg gcggcgguac accggcuggg gccggcuguc ccggaagcug     2640

aucaacggca uccgggacaa gcaguccggc aagaccaucc uggacuuccu gaaguccgac     2700

ggcuucgcca accggaacuu caugcagcug auccacgacg acucccugac cuucaaggag     2760

gacauccaga aggcccaggu guccggccag ggcgacuccc ugcacgagca caucgccaac     2820

cuggccggcu cccccgccau caagaagggc auccugcaga ccgugaaggu gguggacgag     2880

cuggugaagg ugaugggccg gcacaagccc gagaacaucg ugaucgagau ggcccgggag     2940

aaccagacca cccagaaggg ccagaagaac ucccgggagc ggaugaagcg gaucgaggag     3000

ggcaucaagg agcugggcuc ccagauccug aaggagcacc ccguggagaa cacccagcug     3060

cagaacgaga agcuguaccu guacuaccug cagaacggcc gggacaugua cguggaccag     3120

gagcuggaca ucaaccggcu guccgacuac gacguggacc acaucgugcc ccaguccuuc     3180

cugaaggacg acuccaucga caacaaggug cugacccggu ccgacaagaa ccggggcaag     3240

uccgacaacg ugcccuccga ggagguggug aagaagauga agaacuacug gcggcagcug     3300

cugaacgcca agcugaucac ccagcggaag uucgacaacc ugaccaaggc cgagcggggc     3360

ggccuguccg agcuggacaa ggccggcuuc aucaagcggc agcuggugga gacccggcag     3420

aucaccaagc acguggccca gauccuggac ucccggauga acaccaagua cgacgagaac     3480

gacaagcuga uccgggaggu gaaggugauc acccugaagu ccaagcuggu guccgacuuc     3540

cggaaggacu uccaguucua caaggugcgg gagaucaaca acuaccacca cgcccacgac     3600



gccuaccuga acgccguggu gggcaccgcc cugaucaaga aguaccccaa gcuggagucc     3660

gaguucgugu acggcgacua caagguguac gacgugcgga agaugaucgc caaguccgag     3720

caggagaucg gcaaggccac cgccaaguac uucuucuacu ccaacaucau gaacuucuuc     3780

aagaccgaga ucacccuggc caacggcgag auccggaagc ggccccugau cgagaccaac     3840

ggcgagaccg gcgagaucgu gugggacaag ggccgggacu ucgccaccgu gcggaaggug     3900

cuguccaugc cccaggugaa caucgugaag aagaccgagg ugcagaccgg cggcuucucc     3960

aaggagucca uccugcccaa gcggaacucc gacaagcuga ucgcccggaa gaaggacugg     4020

gaccccaaga aguacggcgg cuucgacucc cccaccgugg ccuacuccgu gcugguggug     4080

gccaaggugg agaagggcaa guccaagaag cugaaguccg ugaaggagcu gcugggcauc     4140

accaucaugg agcgguccuc cuucgagaag aaccccaucg acuuccugga ggccaagggc     4200

uacaaggagg ugaagaagga ccugaucauc aagcugccca aguacucccu guucgagcug     4260

gagaacggcc ggaagcggau gcuggccucc gccggcgagc ugcagaaggg caacgagcug     4320

gcccugcccu ccaaguacgu gaacuuccug uaccuggccu cccacuacga gaagcugaag     4380

ggcucccccg aggacaacga gcagaagcag cuguucgugg agcagcacaa gcacuaccug     4440

gacgagauca ucgagcagau cuccgaguuc uccaagcggg ugauccuggc cgacgccaac     4500

cuggacaagg ugcuguccgc cuacaacaag caccgggaca agcccauccg ggagcaggcc     4560

gagaacauca uccaccuguu cacccugacc aaccugggcg cccccgccgc cuucaaguac     4620

uucgacacca ccaucgaccg gaagcgguac accuccacca aggaggugcu ggacgccacc     4680

cugauccacc aguccaucac cggccuguac gagacccgga ucgaccuguc ccagcugggc     4740

ggcgacggcg gcggcucccc caagaagaag cggaaggugu ccgaguccgc cacccccgag     4800

uccguguccg gcuggcggcu guucaagaag aucuccuga                            4839

<210>  806

<400>  806
000

<210>  807
<211>  291



<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  807
augggaccga agaagaagag aaaggucgga ggaggaagca caaaccuguc ggacaucauc       60

gaaaaggaaa caggaaagca gcuggucauc caggaaucga uccugaugcu gccggaagaa      120

gucgaagaag ucaucggaaa caagccggaa ucggacaucc ugguccacac agcauacgac      180

gaaucgacag acgaaaacgu caugcugcug acaucggacg caccggaaua caagccgugg      240

gcacugguca uccaggacuc gaacggagaa aacaagauca agaugcugug a               291

<210>  808
<211>  324
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  808
augaccaacc uguccgacau caucgagaag gagaccggca agcagcuggu gauccaggag       60

uccauccuga ugcugcccga ggagguggag gaggugaucg gcaacaagcc cgaguccgac      120

auccuggugc acaccgccua cgacgagucc accgacgaga acgugaugcu gcugaccucc      180

gacgcccccg aguacaagcc cugggcccug gugauccagg acuccaacgg cgagaacaag      240

aucaagaugc uguccggcgg cuccaagcgg accgccgacg gcuccgaguu cgaguccccc      300

aagaagaagc ggaaggugga guga                                             324

<210>  809
<211>  1379
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  809



Met Asp Lys Lys Tyr Ser Ile Gly Leu Asp Ile Gly Thr Asn Ser Val 
1               5                   10                  15      

Gly Trp Ala Val Ile Thr Asp Glu Tyr Lys Val Pro Ser Lys Lys Phe 
            20                  25                  30          

Lys Val Leu Gly Asn Thr Asp Arg His Ser Ile Lys Lys Asn Leu Ile 
        35                  40                  45              

Gly Ala Leu Leu Phe Asp Ser Gly Glu Thr Ala Glu Ala Thr Arg Leu 
    50                  55                  60                  

Lys Arg Thr Ala Arg Arg Arg Tyr Thr Arg Arg Lys Asn Arg Ile Cys 
65                  70                  75                  80  

Tyr Leu Gln Glu Ile Phe Ser Asn Glu Met Ala Lys Val Asp Asp Ser 
                85                  90                  95      

Phe Phe His Arg Leu Glu Glu Ser Phe Leu Val Glu Glu Asp Lys Lys 
            100                 105                 110         

His Glu Arg His Pro Ile Phe Gly Asn Ile Val Asp Glu Val Ala Tyr 
        115                 120                 125             

His Glu Lys Tyr Pro Thr Ile Tyr His Leu Arg Lys Lys Leu Val Asp 
    130                 135                 140                 

Ser Thr Asp Lys Ala Asp Leu Arg Leu Ile Tyr Leu Ala Leu Ala His 
145                 150                 155                 160 

Met Ile Lys Phe Arg Gly His Phe Leu Ile Glu Gly Asp Leu Asn Pro 
                165                 170                 175     

Asp Asn Ser Asp Val Asp Lys Leu Phe Ile Gln Leu Val Gln Thr Tyr 
            180                 185                 190         

Asn Gln Leu Phe Glu Glu Asn Pro Ile Asn Ala Ser Gly Val Asp Ala 
        195                 200                 205             



Lys Ala Ile Leu Ser Ala Arg Leu Ser Lys Ser Arg Arg Leu Glu Asn 
    210                 215                 220                 

Leu Ile Ala Gln Leu Pro Gly Glu Lys Lys Asn Gly Leu Phe Gly Asn 
225                 230                 235                 240 

Leu Ile Ala Leu Ser Leu Gly Leu Thr Pro Asn Phe Lys Ser Asn Phe 
                245                 250                 255     

Asp Leu Ala Glu Asp Ala Lys Leu Gln Leu Ser Lys Asp Thr Tyr Asp 
            260                 265                 270         

Asp Asp Leu Asp Asn Leu Leu Ala Gln Ile Gly Asp Gln Tyr Ala Asp 
        275                 280                 285             

Leu Phe Leu Ala Ala Lys Asn Leu Ser Asp Ala Ile Leu Leu Ser Asp 
    290                 295                 300                 

Ile Leu Arg Val Asn Thr Glu Ile Thr Lys Ala Pro Leu Ser Ala Ser 
305                 310                 315                 320 

Met Ile Lys Arg Tyr Asp Glu His His Gln Asp Leu Thr Leu Leu Lys 
                325                 330                 335     

Ala Leu Val Arg Gln Gln Leu Pro Glu Lys Tyr Lys Glu Ile Phe Phe 
            340                 345                 350         

Asp Gln Ser Lys Asn Gly Tyr Ala Gly Tyr Ile Asp Gly Gly Ala Ser 
        355                 360                 365             

Gln Glu Glu Phe Tyr Lys Phe Ile Lys Pro Ile Leu Glu Lys Met Asp 
    370                 375                 380                 

Gly Thr Glu Glu Leu Leu Val Lys Leu Asn Arg Glu Asp Leu Leu Arg 
385                 390                 395                 400 



Lys Gln Arg Thr Phe Asp Asn Gly Ser Ile Pro His Gln Ile His Leu 
                405                 410                 415     

Gly Glu Leu His Ala Ile Leu Arg Arg Gln Glu Asp Phe Tyr Pro Phe 
            420                 425                 430         

Leu Lys Asp Asn Arg Glu Lys Ile Glu Lys Ile Leu Thr Phe Arg Ile 
        435                 440                 445             

Pro Tyr Tyr Val Gly Pro Leu Ala Arg Gly Asn Ser Arg Phe Ala Trp 
    450                 455                 460                 

Met Thr Arg Lys Ser Glu Glu Thr Ile Thr Pro Trp Asn Phe Glu Glu 
465                 470                 475                 480 

Val Val Asp Lys Gly Ala Ser Ala Gln Ser Phe Ile Glu Arg Met Thr 
                485                 490                 495     

Asn Phe Asp Lys Asn Leu Pro Asn Glu Lys Val Leu Pro Lys His Ser 
            500                 505                 510         

Leu Leu Tyr Glu Tyr Phe Thr Val Tyr Asn Glu Leu Thr Lys Val Lys 
        515                 520                 525             

Tyr Val Thr Glu Gly Met Arg Lys Pro Ala Phe Leu Ser Gly Glu Gln 
    530                 535                 540                 

Lys Lys Ala Ile Val Asp Leu Leu Phe Lys Thr Asn Arg Lys Val Thr 
545                 550                 555                 560 

Val Lys Gln Leu Lys Glu Asp Tyr Phe Lys Lys Ile Glu Cys Phe Asp 
                565                 570                 575     

Ser Val Glu Ile Ser Gly Val Glu Asp Arg Phe Asn Ala Ser Leu Gly 
            580                 585                 590         

Thr Tyr His Asp Leu Leu Lys Ile Ile Lys Asp Lys Asp Phe Leu Asp 
        595                 600                 605             



Asn Glu Glu Asn Glu Asp Ile Leu Glu Asp Ile Val Leu Thr Leu Thr 
    610                 615                 620                 

Leu Phe Glu Asp Arg Glu Met Ile Glu Glu Arg Leu Lys Thr Tyr Ala 
625                 630                 635                 640 

His Leu Phe Asp Asp Lys Val Met Lys Gln Leu Lys Arg Arg Arg Tyr 
                645                 650                 655     

Thr Gly Trp Gly Arg Leu Ser Arg Lys Leu Ile Asn Gly Ile Arg Asp 
            660                 665                 670         

Lys Gln Ser Gly Lys Thr Ile Leu Asp Phe Leu Lys Ser Asp Gly Phe 
        675                 680                 685             

Ala Asn Arg Asn Phe Met Gln Leu Ile His Asp Asp Ser Leu Thr Phe 
    690                 695                 700                 

Lys Glu Asp Ile Gln Lys Ala Gln Val Ser Gly Gln Gly Asp Ser Leu 
705                 710                 715                 720 

His Glu His Ile Ala Asn Leu Ala Gly Ser Pro Ala Ile Lys Lys Gly 
                725                 730                 735     

Ile Leu Gln Thr Val Lys Val Val Asp Glu Leu Val Lys Val Met Gly 
            740                 745                 750         

Arg His Lys Pro Glu Asn Ile Val Ile Glu Met Ala Arg Glu Asn Gln 
        755                 760                 765             

Thr Thr Gln Lys Gly Gln Lys Asn Ser Arg Glu Arg Met Lys Arg Ile 
    770                 775                 780                 

Glu Glu Gly Ile Lys Glu Leu Gly Ser Gln Ile Leu Lys Glu His Pro 
785                 790                 795                 800 



Val Glu Asn Thr Gln Leu Gln Asn Glu Lys Leu Tyr Leu Tyr Tyr Leu 
                805                 810                 815     

Gln Asn Gly Arg Asp Met Tyr Val Asp Gln Glu Leu Asp Ile Asn Arg 
            820                 825                 830         

Leu Ser Asp Tyr Asp Val Asp His Ile Val Pro Gln Ser Phe Leu Lys 
        835                 840                 845             

Asp Asp Ser Ile Asp Asn Lys Val Leu Thr Arg Ser Asp Lys Asn Arg 
    850                 855                 860                 

Gly Lys Ser Asp Asn Val Pro Ser Glu Glu Val Val Lys Lys Met Lys 
865                 870                 875                 880 

Asn Tyr Trp Arg Gln Leu Leu Asn Ala Lys Leu Ile Thr Gln Arg Lys 
                885                 890                 895     

Phe Asp Asn Leu Thr Lys Ala Glu Arg Gly Gly Leu Ser Glu Leu Asp 
            900                 905                 910         

Lys Ala Gly Phe Ile Lys Arg Gln Leu Val Glu Thr Arg Gln Ile Thr 
        915                 920                 925             

Lys His Val Ala Gln Ile Leu Asp Ser Arg Met Asn Thr Lys Tyr Asp 
    930                 935                 940                 

Glu Asn Asp Lys Leu Ile Arg Glu Val Lys Val Ile Thr Leu Lys Ser 
945                 950                 955                 960 

Lys Leu Val Ser Asp Phe Arg Lys Asp Phe Gln Phe Tyr Lys Val Arg 
                965                 970                 975     

Glu Ile Asn Asn Tyr His His Ala His Asp Ala Tyr Leu Asn Ala Val 
            980                 985                 990         

Val Gly Thr Ala Leu Ile Lys Lys  Tyr Pro Lys Leu Glu  Ser Glu Phe 
        995                 1000                 1005             



Val Tyr  Gly Asp Tyr Lys Val  Tyr Asp Val Arg Lys  Met Ile Ala 
    1010                 1015                 1020             

Lys Ser  Glu Gln Glu Ile Gly  Lys Ala Thr Ala Lys  Tyr Phe Phe 
    1025                 1030                 1035             

Tyr Ser  Asn Ile Met Asn Phe  Phe Lys Thr Glu Ile  Thr Leu Ala 
    1040                 1045                 1050             

Asn Gly  Glu Ile Arg Lys Arg  Pro Leu Ile Glu Thr  Asn Gly Glu 
    1055                 1060                 1065             

Thr Gly  Glu Ile Val Trp Asp  Lys Gly Arg Asp Phe  Ala Thr Val 
    1070                 1075                 1080             

Arg Lys  Val Leu Ser Met Pro  Gln Val Asn Ile Val  Lys Lys Thr 
    1085                 1090                 1095             

Glu Val  Gln Thr Gly Gly Phe  Ser Lys Glu Ser Ile  Leu Pro Lys 
    1100                 1105                 1110             

Arg Asn  Ser Asp Lys Leu Ile  Ala Arg Lys Lys Asp  Trp Asp Pro 
    1115                 1120                 1125             

Lys Lys  Tyr Gly Gly Phe Asp  Ser Pro Thr Val Ala  Tyr Ser Val 
    1130                 1135                 1140             

Leu Val  Val Ala Lys Val Glu  Lys Gly Lys Ser Lys  Lys Leu Lys 
    1145                 1150                 1155             

Ser Val  Lys Glu Leu Leu Gly  Ile Thr Ile Met Glu  Arg Ser Ser 
    1160                 1165                 1170             

Phe Glu  Lys Asn Pro Ile Asp  Phe Leu Glu Ala Lys  Gly Tyr Lys 
    1175                 1180                 1185             



Glu Val  Lys Lys Asp Leu Ile  Ile Lys Leu Pro Lys  Tyr Ser Leu 
    1190                 1195                 1200             

Phe Glu  Leu Glu Asn Gly Arg  Lys Arg Met Leu Ala  Ser Ala Gly 
    1205                 1210                 1215             

Glu Leu  Gln Lys Gly Asn Glu  Leu Ala Leu Pro Ser  Lys Tyr Val 
    1220                 1225                 1230             

Asn Phe  Leu Tyr Leu Ala Ser  His Tyr Glu Lys Leu  Lys Gly Ser 
    1235                 1240                 1245             

Pro Glu  Asp Asn Glu Gln Lys  Gln Leu Phe Val Glu  Gln His Lys 
    1250                 1255                 1260             

His Tyr  Leu Asp Glu Ile Ile  Glu Gln Ile Ser Glu  Phe Ser Lys 
    1265                 1270                 1275             

Arg Val  Ile Leu Ala Asp Ala  Asn Leu Asp Lys Val  Leu Ser Ala 
    1280                 1285                 1290             

Tyr Asn  Lys His Arg Asp Lys  Pro Ile Arg Glu Gln  Ala Glu Asn 
    1295                 1300                 1305             

Ile Ile  His Leu Phe Thr Leu  Thr Asn Leu Gly Ala  Pro Ala Ala 
    1310                 1315                 1320             

Phe Lys  Tyr Phe Asp Thr Thr  Ile Asp Arg Lys Arg  Tyr Thr Ser 
    1325                 1330                 1335             

Thr Lys  Glu Val Leu Asp Ala  Thr Leu Ile His Gln  Ser Ile Thr 
    1340                 1345                 1350             

Gly Leu  Tyr Glu Thr Arg Ile  Asp Leu Ser Gln Leu  Gly Gly Asp 
    1355                 1360                 1365             

Gly Gly  Gly Ser Pro Lys Lys  Lys Arg Lys Val 
    1370                 1375                 



<210>  810
<211>  1398
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  810

Met Asp Lys Lys Tyr Ser Ile Gly Leu Asp Ile Gly Thr Asn Ser Val 
1               5                   10                  15      

Gly Trp Ala Val Ile Thr Asp Glu Tyr Lys Val Pro Ser Lys Lys Phe 
            20                  25                  30          

Lys Val Leu Gly Asn Thr Asp Arg His Ser Ile Lys Lys Asn Leu Ile 
        35                  40                  45              

Gly Ala Leu Leu Phe Asp Ser Gly Glu Thr Ala Glu Ala Thr Arg Leu 
    50                  55                  60                  

Lys Arg Thr Ala Arg Arg Arg Tyr Thr Arg Arg Lys Asn Arg Ile Cys 
65                  70                  75                  80  

Tyr Leu Gln Glu Ile Phe Ser Asn Glu Met Ala Lys Val Asp Asp Ser 
                85                  90                  95      

Phe Phe His Arg Leu Glu Glu Ser Phe Leu Val Glu Glu Asp Lys Lys 
            100                 105                 110         

His Glu Arg His Pro Ile Phe Gly Asn Ile Val Asp Glu Val Ala Tyr 
        115                 120                 125             

His Glu Lys Tyr Pro Thr Ile Tyr His Leu Arg Lys Lys Leu Val Asp 
    130                 135                 140                 

Ser Thr Asp Lys Ala Asp Leu Arg Leu Ile Tyr Leu Ala Leu Ala His 
145                 150                 155                 160 



Met Ile Lys Phe Arg Gly His Phe Leu Ile Glu Gly Asp Leu Asn Pro 
                165                 170                 175     

Asp Asn Ser Asp Val Asp Lys Leu Phe Ile Gln Leu Val Gln Thr Tyr 
            180                 185                 190         

Asn Gln Leu Phe Glu Glu Asn Pro Ile Asn Ala Ser Gly Val Asp Ala 
        195                 200                 205             

Lys Ala Ile Leu Ser Ala Arg Leu Ser Lys Ser Arg Arg Leu Glu Asn 
    210                 215                 220                 

Leu Ile Ala Gln Leu Pro Gly Glu Lys Lys Asn Gly Leu Phe Gly Asn 
225                 230                 235                 240 

Leu Ile Ala Leu Ser Leu Gly Leu Thr Pro Asn Phe Lys Ser Asn Phe 
                245                 250                 255     

Asp Leu Ala Glu Asp Ala Lys Leu Gln Leu Ser Lys Asp Thr Tyr Asp 
            260                 265                 270         

Asp Asp Leu Asp Asn Leu Leu Ala Gln Ile Gly Asp Gln Tyr Ala Asp 
        275                 280                 285             

Leu Phe Leu Ala Ala Lys Asn Leu Ser Asp Ala Ile Leu Leu Ser Asp 
    290                 295                 300                 

Ile Leu Arg Val Asn Thr Glu Ile Thr Lys Ala Pro Leu Ser Ala Ser 
305                 310                 315                 320 

Met Ile Lys Arg Tyr Asp Glu His His Gln Asp Leu Thr Leu Leu Lys 
                325                 330                 335     

Ala Leu Val Arg Gln Gln Leu Pro Glu Lys Tyr Lys Glu Ile Phe Phe 
            340                 345                 350         



Asp Gln Ser Lys Asn Gly Tyr Ala Gly Tyr Ile Asp Gly Gly Ala Ser 
        355                 360                 365             

Gln Glu Glu Phe Tyr Lys Phe Ile Lys Pro Ile Leu Glu Lys Met Asp 
    370                 375                 380                 

Gly Thr Glu Glu Leu Leu Val Lys Leu Asn Arg Glu Asp Leu Leu Arg 
385                 390                 395                 400 

Lys Gln Arg Thr Phe Asp Asn Gly Ser Ile Pro His Gln Ile His Leu 
                405                 410                 415     

Gly Glu Leu His Ala Ile Leu Arg Arg Gln Glu Asp Phe Tyr Pro Phe 
            420                 425                 430         

Leu Lys Asp Asn Arg Glu Lys Ile Glu Lys Ile Leu Thr Phe Arg Ile 
        435                 440                 445             

Pro Tyr Tyr Val Gly Pro Leu Ala Arg Gly Asn Ser Arg Phe Ala Trp 
    450                 455                 460                 

Met Thr Arg Lys Ser Glu Glu Thr Ile Thr Pro Trp Asn Phe Glu Glu 
465                 470                 475                 480 

Val Val Asp Lys Gly Ala Ser Ala Gln Ser Phe Ile Glu Arg Met Thr 
                485                 490                 495     

Asn Phe Asp Lys Asn Leu Pro Asn Glu Lys Val Leu Pro Lys His Ser 
            500                 505                 510         

Leu Leu Tyr Glu Tyr Phe Thr Val Tyr Asn Glu Leu Thr Lys Val Lys 
        515                 520                 525             

Tyr Val Thr Glu Gly Met Arg Lys Pro Ala Phe Leu Ser Gly Glu Gln 
    530                 535                 540                 

Lys Lys Ala Ile Val Asp Leu Leu Phe Lys Thr Asn Arg Lys Val Thr 
545                 550                 555                 560 



Val Lys Gln Leu Lys Glu Asp Tyr Phe Lys Lys Ile Glu Cys Phe Asp 
                565                 570                 575     

Ser Val Glu Ile Ser Gly Val Glu Asp Arg Phe Asn Ala Ser Leu Gly 
            580                 585                 590         

Thr Tyr His Asp Leu Leu Lys Ile Ile Lys Asp Lys Asp Phe Leu Asp 
        595                 600                 605             

Asn Glu Glu Asn Glu Asp Ile Leu Glu Asp Ile Val Leu Thr Leu Thr 
    610                 615                 620                 

Leu Phe Glu Asp Arg Glu Met Ile Glu Glu Arg Leu Lys Thr Tyr Ala 
625                 630                 635                 640 

His Leu Phe Asp Asp Lys Val Met Lys Gln Leu Lys Arg Arg Arg Tyr 
                645                 650                 655     

Thr Gly Trp Gly Arg Leu Ser Arg Lys Leu Ile Asn Gly Ile Arg Asp 
            660                 665                 670         

Lys Gln Ser Gly Lys Thr Ile Leu Asp Phe Leu Lys Ser Asp Gly Phe 
        675                 680                 685             

Ala Asn Arg Asn Phe Met Gln Leu Ile His Asp Asp Ser Leu Thr Phe 
    690                 695                 700                 

Lys Glu Asp Ile Gln Lys Ala Gln Val Ser Gly Gln Gly Asp Ser Leu 
705                 710                 715                 720 

His Glu His Ile Ala Asn Leu Ala Gly Ser Pro Ala Ile Lys Lys Gly 
                725                 730                 735     

Ile Leu Gln Thr Val Lys Val Val Asp Glu Leu Val Lys Val Met Gly 
            740                 745                 750         



Arg His Lys Pro Glu Asn Ile Val Ile Glu Met Ala Arg Glu Asn Gln 
        755                 760                 765             

Thr Thr Gln Lys Gly Gln Lys Asn Ser Arg Glu Arg Met Lys Arg Ile 
    770                 775                 780                 

Glu Glu Gly Ile Lys Glu Leu Gly Ser Gln Ile Leu Lys Glu His Pro 
785                 790                 795                 800 

Val Glu Asn Thr Gln Leu Gln Asn Glu Lys Leu Tyr Leu Tyr Tyr Leu 
                805                 810                 815     

Gln Asn Gly Arg Asp Met Tyr Val Asp Gln Glu Leu Asp Ile Asn Arg 
            820                 825                 830         

Leu Ser Asp Tyr Asp Val Asp His Ile Val Pro Gln Ser Phe Leu Lys 
        835                 840                 845             

Asp Asp Ser Ile Asp Asn Lys Val Leu Thr Arg Ser Asp Lys Asn Arg 
    850                 855                 860                 

Gly Lys Ser Asp Asn Val Pro Ser Glu Glu Val Val Lys Lys Met Lys 
865                 870                 875                 880 

Asn Tyr Trp Arg Gln Leu Leu Asn Ala Lys Leu Ile Thr Gln Arg Lys 
                885                 890                 895     

Phe Asp Asn Leu Thr Lys Ala Glu Arg Gly Gly Leu Ser Glu Leu Asp 
            900                 905                 910         

Lys Ala Gly Phe Ile Lys Arg Gln Leu Val Glu Thr Arg Gln Ile Thr 
        915                 920                 925             

Lys His Val Ala Gln Ile Leu Asp Ser Arg Met Asn Thr Lys Tyr Asp 
    930                 935                 940                 

Glu Asn Asp Lys Leu Ile Arg Glu Val Lys Val Ile Thr Leu Lys Ser 
945                 950                 955                 960 



Lys Leu Val Ser Asp Phe Arg Lys Asp Phe Gln Phe Tyr Lys Val Arg 
                965                 970                 975     

Glu Ile Asn Asn Tyr His His Ala His Asp Ala Tyr Leu Asn Ala Val 
            980                 985                 990         

Val Gly Thr Ala Leu Ile Lys Lys  Tyr Pro Lys Leu Glu  Ser Glu Phe 
        995                 1000                 1005             

Val Tyr  Gly Asp Tyr Lys Val  Tyr Asp Val Arg Lys  Met Ile Ala 
    1010                 1015                 1020             

Lys Ser  Glu Gln Glu Ile Gly  Lys Ala Thr Ala Lys  Tyr Phe Phe 
    1025                 1030                 1035             

Tyr Ser  Asn Ile Met Asn Phe  Phe Lys Thr Glu Ile  Thr Leu Ala 
    1040                 1045                 1050             

Asn Gly  Glu Ile Arg Lys Arg  Pro Leu Ile Glu Thr  Asn Gly Glu 
    1055                 1060                 1065             

Thr Gly  Glu Ile Val Trp Asp  Lys Gly Arg Asp Phe  Ala Thr Val 
    1070                 1075                 1080             

Arg Lys  Val Leu Ser Met Pro  Gln Val Asn Ile Val  Lys Lys Thr 
    1085                 1090                 1095             

Glu Val  Gln Thr Gly Gly Phe  Ser Lys Glu Ser Ile  Leu Pro Lys 
    1100                 1105                 1110             

Arg Asn  Ser Asp Lys Leu Ile  Ala Arg Lys Lys Asp  Trp Asp Pro 
    1115                 1120                 1125             

Lys Lys  Tyr Gly Gly Phe Asp  Ser Pro Thr Val Ala  Tyr Ser Val 
    1130                 1135                 1140             



Leu Val  Val Ala Lys Val Glu  Lys Gly Lys Ser Lys  Lys Leu Lys 
    1145                 1150                 1155             

Ser Val  Lys Glu Leu Leu Gly  Ile Thr Ile Met Glu  Arg Ser Ser 
    1160                 1165                 1170             

Phe Glu  Lys Asn Pro Ile Asp  Phe Leu Glu Ala Lys  Gly Tyr Lys 
    1175                 1180                 1185             

Glu Val  Lys Lys Asp Leu Ile  Ile Lys Leu Pro Lys  Tyr Ser Leu 
    1190                 1195                 1200             

Phe Glu  Leu Glu Asn Gly Arg  Lys Arg Met Leu Ala  Ser Ala Gly 
    1205                 1210                 1215             

Glu Leu  Gln Lys Gly Asn Glu  Leu Ala Leu Pro Ser  Lys Tyr Val 
    1220                 1225                 1230             

Asn Phe  Leu Tyr Leu Ala Ser  His Tyr Glu Lys Leu  Lys Gly Ser 
    1235                 1240                 1245             

Pro Glu  Asp Asn Glu Gln Lys  Gln Leu Phe Val Glu  Gln His Lys 
    1250                 1255                 1260             

His Tyr  Leu Asp Glu Ile Ile  Glu Gln Ile Ser Glu  Phe Ser Lys 
    1265                 1270                 1275             

Arg Val  Ile Leu Ala Asp Ala  Asn Leu Asp Lys Val  Leu Ser Ala 
    1280                 1285                 1290             

Tyr Asn  Lys His Arg Asp Lys  Pro Ile Arg Glu Gln  Ala Glu Asn 
    1295                 1300                 1305             

Ile Ile  His Leu Phe Thr Leu  Thr Asn Leu Gly Ala  Pro Ala Ala 
    1310                 1315                 1320             

Phe Lys  Tyr Phe Asp Thr Thr  Ile Asp Arg Lys Arg  Tyr Thr Ser 
    1325                 1330                 1335             



Thr Lys  Glu Val Leu Asp Ala  Thr Leu Ile His Gln  Ser Ile Thr 
    1340                 1345                 1350             

Gly Leu  Tyr Glu Thr Arg Ile  Asp Leu Ser Gln Leu  Gly Gly Asp 
    1355                 1360                 1365             

Gly Gly  Gly Ser Pro Lys Lys  Lys Arg Lys Val Ser  Glu Ser Ala 
    1370                 1375                 1380             

Thr Pro  Glu Ser Val Ser Gly  Trp Arg Leu Phe Lys  Lys Ile Ser 
    1385                 1390                 1395             

<210>  811
<211>  1593
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  811

Met Glu Ala Ser Pro Ala Ser Gly Pro Arg His Leu Met Asp Pro His 
1               5                   10                  15      

Ile Phe Thr Ser Asn Phe Asn Asn Gly Ile Gly Arg His Lys Thr Tyr 
            20                  25                  30          

Leu Cys Tyr Glu Val Glu Arg Leu Asp Asn Gly Thr Ser Val Lys Met 
        35                  40                  45              

Asp Gln His Arg Gly Phe Leu His Asn Gln Ala Lys Asn Leu Leu Cys 
    50                  55                  60                  

Gly Phe Tyr Gly Arg His Ala Glu Leu Arg Phe Leu Asp Leu Val Pro 
65                  70                  75                  80  

Ser Leu Gln Leu Asp Pro Ala Gln Ile Tyr Arg Val Thr Trp Phe Ile 
                85                  90                  95      



Ser Trp Ser Pro Cys Phe Ser Trp Gly Cys Ala Gly Glu Val Arg Ala 
            100                 105                 110         

Phe Leu Gln Glu Asn Thr His Val Arg Leu Arg Ile Phe Ala Ala Arg 
        115                 120                 125             

Ile Tyr Asp Tyr Asp Pro Leu Tyr Lys Glu Ala Leu Gln Met Leu Arg 
    130                 135                 140                 

Asp Ala Gly Ala Gln Val Ser Ile Met Thr Tyr Asp Glu Phe Lys His 
145                 150                 155                 160 

Cys Trp Asp Thr Phe Val Asp His Gln Gly Cys Pro Phe Gln Pro Trp 
                165                 170                 175     

Asp Gly Leu Asp Glu His Ser Gln Ala Leu Ser Gly Arg Leu Arg Ala 
            180                 185                 190         

Ile Leu Gln Asn Gln Gly Asn Ser Gly Ser Glu Thr Pro Gly Thr Ser 
        195                 200                 205             

Glu Ser Ala Thr Pro Glu Ser Asp Lys Lys Tyr Ser Ile Gly Leu Ala 
    210                 215                 220                 

Ile Gly Thr Asn Ser Val Gly Trp Ala Val Ile Thr Asp Glu Tyr Lys 
225                 230                 235                 240 

Val Pro Ser Lys Lys Phe Lys Val Leu Gly Asn Thr Asp Arg His Ser 
                245                 250                 255     

Ile Lys Lys Asn Leu Ile Gly Ala Leu Leu Phe Asp Ser Gly Glu Thr 
            260                 265                 270         

Ala Glu Ala Thr Arg Leu Lys Arg Thr Ala Arg Arg Arg Tyr Thr Arg 
        275                 280                 285             



Arg Lys Asn Arg Ile Cys Tyr Leu Gln Glu Ile Phe Ser Asn Glu Met 
    290                 295                 300                 

Ala Lys Val Asp Asp Ser Phe Phe His Arg Leu Glu Glu Ser Phe Leu 
305                 310                 315                 320 

Val Glu Glu Asp Lys Lys His Glu Arg His Pro Ile Phe Gly Asn Ile 
                325                 330                 335     

Val Asp Glu Val Ala Tyr His Glu Lys Tyr Pro Thr Ile Tyr His Leu 
            340                 345                 350         

Arg Lys Lys Leu Val Asp Ser Thr Asp Lys Ala Asp Leu Arg Leu Ile 
        355                 360                 365             

Tyr Leu Ala Leu Ala His Met Ile Lys Phe Arg Gly His Phe Leu Ile 
    370                 375                 380                 

Glu Gly Asp Leu Asn Pro Asp Asn Ser Asp Val Asp Lys Leu Phe Ile 
385                 390                 395                 400 

Gln Leu Val Gln Thr Tyr Asn Gln Leu Phe Glu Glu Asn Pro Ile Asn 
                405                 410                 415     

Ala Ser Gly Val Asp Ala Lys Ala Ile Leu Ser Ala Arg Leu Ser Lys 
            420                 425                 430         

Ser Arg Arg Leu Glu Asn Leu Ile Ala Gln Leu Pro Gly Glu Lys Lys 
        435                 440                 445             

Asn Gly Leu Phe Gly Asn Leu Ile Ala Leu Ser Leu Gly Leu Thr Pro 
    450                 455                 460                 

Asn Phe Lys Ser Asn Phe Asp Leu Ala Glu Asp Ala Lys Leu Gln Leu 
465                 470                 475                 480 

Ser Lys Asp Thr Tyr Asp Asp Asp Leu Asp Asn Leu Leu Ala Gln Ile 
                485                 490                 495     



Gly Asp Gln Tyr Ala Asp Leu Phe Leu Ala Ala Lys Asn Leu Ser Asp 
            500                 505                 510         

Ala Ile Leu Leu Ser Asp Ile Leu Arg Val Asn Thr Glu Ile Thr Lys 
        515                 520                 525             

Ala Pro Leu Ser Ala Ser Met Ile Lys Arg Tyr Asp Glu His His Gln 
    530                 535                 540                 

Asp Leu Thr Leu Leu Lys Ala Leu Val Arg Gln Gln Leu Pro Glu Lys 
545                 550                 555                 560 

Tyr Lys Glu Ile Phe Phe Asp Gln Ser Lys Asn Gly Tyr Ala Gly Tyr 
                565                 570                 575     

Ile Asp Gly Gly Ala Ser Gln Glu Glu Phe Tyr Lys Phe Ile Lys Pro 
            580                 585                 590         

Ile Leu Glu Lys Met Asp Gly Thr Glu Glu Leu Leu Val Lys Leu Asn 
        595                 600                 605             

Arg Glu Asp Leu Leu Arg Lys Gln Arg Thr Phe Asp Asn Gly Ser Ile 
    610                 615                 620                 

Pro His Gln Ile His Leu Gly Glu Leu His Ala Ile Leu Arg Arg Gln 
625                 630                 635                 640 

Glu Asp Phe Tyr Pro Phe Leu Lys Asp Asn Arg Glu Lys Ile Glu Lys 
                645                 650                 655     

Ile Leu Thr Phe Arg Ile Pro Tyr Tyr Val Gly Pro Leu Ala Arg Gly 
            660                 665                 670         

Asn Ser Arg Phe Ala Trp Met Thr Arg Lys Ser Glu Glu Thr Ile Thr 
        675                 680                 685             



Pro Trp Asn Phe Glu Glu Val Val Asp Lys Gly Ala Ser Ala Gln Ser 
    690                 695                 700                 

Phe Ile Glu Arg Met Thr Asn Phe Asp Lys Asn Leu Pro Asn Glu Lys 
705                 710                 715                 720 

Val Leu Pro Lys His Ser Leu Leu Tyr Glu Tyr Phe Thr Val Tyr Asn 
                725                 730                 735     

Glu Leu Thr Lys Val Lys Tyr Val Thr Glu Gly Met Arg Lys Pro Ala 
            740                 745                 750         

Phe Leu Ser Gly Glu Gln Lys Lys Ala Ile Val Asp Leu Leu Phe Lys 
        755                 760                 765             

Thr Asn Arg Lys Val Thr Val Lys Gln Leu Lys Glu Asp Tyr Phe Lys 
    770                 775                 780                 

Lys Ile Glu Cys Phe Asp Ser Val Glu Ile Ser Gly Val Glu Asp Arg 
785                 790                 795                 800 

Phe Asn Ala Ser Leu Gly Thr Tyr His Asp Leu Leu Lys Ile Ile Lys 
                805                 810                 815     

Asp Lys Asp Phe Leu Asp Asn Glu Glu Asn Glu Asp Ile Leu Glu Asp 
            820                 825                 830         

Ile Val Leu Thr Leu Thr Leu Phe Glu Asp Arg Glu Met Ile Glu Glu 
        835                 840                 845             

Arg Leu Lys Thr Tyr Ala His Leu Phe Asp Asp Lys Val Met Lys Gln 
    850                 855                 860                 

Leu Lys Arg Arg Arg Tyr Thr Gly Trp Gly Arg Leu Ser Arg Lys Leu 
865                 870                 875                 880 

Ile Asn Gly Ile Arg Asp Lys Gln Ser Gly Lys Thr Ile Leu Asp Phe 
                885                 890                 895     



Leu Lys Ser Asp Gly Phe Ala Asn Arg Asn Phe Met Gln Leu Ile His 
            900                 905                 910         

Asp Asp Ser Leu Thr Phe Lys Glu Asp Ile Gln Lys Ala Gln Val Ser 
        915                 920                 925             

Gly Gln Gly Asp Ser Leu His Glu His Ile Ala Asn Leu Ala Gly Ser 
    930                 935                 940                 

Pro Ala Ile Lys Lys Gly Ile Leu Gln Thr Val Lys Val Val Asp Glu 
945                 950                 955                 960 

Leu Val Lys Val Met Gly Arg His Lys Pro Glu Asn Ile Val Ile Glu 
                965                 970                 975     

Met Ala Arg Glu Asn Gln Thr Thr Gln Lys Gly Gln Lys Asn Ser Arg 
            980                 985                 990         

Glu Arg Met Lys Arg Ile Glu Glu  Gly Ile Lys Glu Leu  Gly Ser Gln 
        995                 1000                 1005             

Ile Leu  Lys Glu His Pro Val  Glu Asn Thr Gln Leu  Gln Asn Glu 
    1010                 1015                 1020             

Lys Leu  Tyr Leu Tyr Tyr Leu  Gln Asn Gly Arg Asp  Met Tyr Val 
    1025                 1030                 1035             

Asp Gln  Glu Leu Asp Ile Asn  Arg Leu Ser Asp Tyr  Asp Val Asp 
    1040                 1045                 1050             

His Ile  Val Pro Gln Ser Phe  Leu Lys Asp Asp Ser  Ile Asp Asn 
    1055                 1060                 1065             

Lys Val  Leu Thr Arg Ser Asp  Lys Asn Arg Gly Lys  Ser Asp Asn 
    1070                 1075                 1080             



Val Pro  Ser Glu Glu Val Val  Lys Lys Met Lys Asn  Tyr Trp Arg 
    1085                 1090                 1095             

Gln Leu  Leu Asn Ala Lys Leu  Ile Thr Gln Arg Lys  Phe Asp Asn 
    1100                 1105                 1110             

Leu Thr  Lys Ala Glu Arg Gly  Gly Leu Ser Glu Leu  Asp Lys Ala 
    1115                 1120                 1125             

Gly Phe  Ile Lys Arg Gln Leu  Val Glu Thr Arg Gln  Ile Thr Lys 
    1130                 1135                 1140             

His Val  Ala Gln Ile Leu Asp  Ser Arg Met Asn Thr  Lys Tyr Asp 
    1145                 1150                 1155             

Glu Asn  Asp Lys Leu Ile Arg  Glu Val Lys Val Ile  Thr Leu Lys 
    1160                 1165                 1170             

Ser Lys  Leu Val Ser Asp Phe  Arg Lys Asp Phe Gln  Phe Tyr Lys 
    1175                 1180                 1185             

Val Arg  Glu Ile Asn Asn Tyr  His His Ala His Asp  Ala Tyr Leu 
    1190                 1195                 1200             

Asn Ala  Val Val Gly Thr Ala  Leu Ile Lys Lys Tyr  Pro Lys Leu 
    1205                 1210                 1215             

Glu Ser  Glu Phe Val Tyr Gly  Asp Tyr Lys Val Tyr  Asp Val Arg 
    1220                 1225                 1230             

Lys Met  Ile Ala Lys Ser Glu  Gln Glu Ile Gly Lys  Ala Thr Ala 
    1235                 1240                 1245             

Lys Tyr  Phe Phe Tyr Ser Asn  Ile Met Asn Phe Phe  Lys Thr Glu 
    1250                 1255                 1260             

Ile Thr  Leu Ala Asn Gly Glu  Ile Arg Lys Arg Pro  Leu Ile Glu 
    1265                 1270                 1275             



Thr Asn  Gly Glu Thr Gly Glu  Ile Val Trp Asp Lys  Gly Arg Asp 
    1280                 1285                 1290             

Phe Ala  Thr Val Arg Lys Val  Leu Ser Met Pro Gln  Val Asn Ile 
    1295                 1300                 1305             

Val Lys  Lys Thr Glu Val Gln  Thr Gly Gly Phe Ser  Lys Glu Ser 
    1310                 1315                 1320             

Ile Leu  Pro Lys Arg Asn Ser  Asp Lys Leu Ile Ala  Arg Lys Lys 
    1325                 1330                 1335             

Asp Trp  Asp Pro Lys Lys Tyr  Gly Gly Phe Asp Ser  Pro Thr Val 
    1340                 1345                 1350             

Ala Tyr  Ser Val Leu Val Val  Ala Lys Val Glu Lys  Gly Lys Ser 
    1355                 1360                 1365             

Lys Lys  Leu Lys Ser Val Lys  Glu Leu Leu Gly Ile  Thr Ile Met 
    1370                 1375                 1380             

Glu Arg  Ser Ser Phe Glu Lys  Asn Pro Ile Asp Phe  Leu Glu Ala 
    1385                 1390                 1395             

Lys Gly  Tyr Lys Glu Val Lys  Lys Asp Leu Ile Ile  Lys Leu Pro 
    1400                 1405                 1410             

Lys Tyr  Ser Leu Phe Glu Leu  Glu Asn Gly Arg Lys  Arg Met Leu 
    1415                 1420                 1425             

Ala Ser  Ala Gly Glu Leu Gln  Lys Gly Asn Glu Leu  Ala Leu Pro 
    1430                 1435                 1440             

Ser Lys  Tyr Val Asn Phe Leu  Tyr Leu Ala Ser His  Tyr Glu Lys 
    1445                 1450                 1455             



Leu Lys  Gly Ser Pro Glu Asp  Asn Glu Gln Lys Gln  Leu Phe Val 
    1460                 1465                 1470             

Glu Gln  His Lys His Tyr Leu  Asp Glu Ile Ile Glu  Gln Ile Ser 
    1475                 1480                 1485             

Glu Phe  Ser Lys Arg Val Ile  Leu Ala Asp Ala Asn  Leu Asp Lys 
    1490                 1495                 1500             

Val Leu  Ser Ala Tyr Asn Lys  His Arg Asp Lys Pro  Ile Arg Glu 
    1505                 1510                 1515             

Gln Ala  Glu Asn Ile Ile His  Leu Phe Thr Leu Thr  Asn Leu Gly 
    1520                 1525                 1530             

Ala Pro  Ala Ala Phe Lys Tyr  Phe Asp Thr Thr Ile  Asp Arg Lys 
    1535                 1540                 1545             

Arg Tyr  Thr Ser Thr Lys Glu  Val Leu Asp Ala Thr  Leu Ile His 
    1550                 1555                 1560             

Gln Ser  Ile Thr Gly Leu Tyr  Glu Thr Arg Ile Asp  Leu Ser Gln 
    1565                 1570                 1575             

Leu Gly  Gly Asp Gly Gly Gly  Ser Pro Lys Lys Lys  Arg Lys Val 
    1580                 1585                 1590             

<210>  812
<211>  1612
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  812

Met Glu Ala Ser Pro Ala Ser Gly Pro Arg His Leu Met Asp Pro His 
1               5                   10                  15      



Ile Phe Thr Ser Asn Phe Asn Asn Gly Ile Gly Arg His Lys Thr Tyr 
            20                  25                  30          

Leu Cys Tyr Glu Val Glu Arg Leu Asp Asn Gly Thr Ser Val Lys Met 
        35                  40                  45              

Asp Gln His Arg Gly Phe Leu His Asn Gln Ala Lys Asn Leu Leu Cys 
    50                  55                  60                  

Gly Phe Tyr Gly Arg His Ala Glu Leu Arg Phe Leu Asp Leu Val Pro 
65                  70                  75                  80  

Ser Leu Gln Leu Asp Pro Ala Gln Ile Tyr Arg Val Thr Trp Phe Ile 
                85                  90                  95      

Ser Trp Ser Pro Cys Phe Ser Trp Gly Cys Ala Gly Glu Val Arg Ala 
            100                 105                 110         

Phe Leu Gln Glu Asn Thr His Val Arg Leu Arg Ile Phe Ala Ala Arg 
        115                 120                 125             

Ile Tyr Asp Tyr Asp Pro Leu Tyr Lys Glu Ala Leu Gln Met Leu Arg 
    130                 135                 140                 

Asp Ala Gly Ala Gln Val Ser Ile Met Thr Tyr Asp Glu Phe Lys His 
145                 150                 155                 160 

Cys Trp Asp Thr Phe Val Asp His Gln Gly Cys Pro Phe Gln Pro Trp 
                165                 170                 175     

Asp Gly Leu Asp Glu His Ser Gln Ala Leu Ser Gly Arg Leu Arg Ala 
            180                 185                 190         

Ile Leu Gln Asn Gln Gly Asn Ser Gly Ser Glu Thr Pro Gly Thr Ser 
        195                 200                 205             

Glu Ser Ala Thr Pro Glu Ser Asp Lys Lys Tyr Ser Ile Gly Leu Ala 
    210                 215                 220                 



Ile Gly Thr Asn Ser Val Gly Trp Ala Val Ile Thr Asp Glu Tyr Lys 
225                 230                 235                 240 

Val Pro Ser Lys Lys Phe Lys Val Leu Gly Asn Thr Asp Arg His Ser 
                245                 250                 255     

Ile Lys Lys Asn Leu Ile Gly Ala Leu Leu Phe Asp Ser Gly Glu Thr 
            260                 265                 270         

Ala Glu Ala Thr Arg Leu Lys Arg Thr Ala Arg Arg Arg Tyr Thr Arg 
        275                 280                 285             

Arg Lys Asn Arg Ile Cys Tyr Leu Gln Glu Ile Phe Ser Asn Glu Met 
    290                 295                 300                 

Ala Lys Val Asp Asp Ser Phe Phe His Arg Leu Glu Glu Ser Phe Leu 
305                 310                 315                 320 

Val Glu Glu Asp Lys Lys His Glu Arg His Pro Ile Phe Gly Asn Ile 
                325                 330                 335     

Val Asp Glu Val Ala Tyr His Glu Lys Tyr Pro Thr Ile Tyr His Leu 
            340                 345                 350         

Arg Lys Lys Leu Val Asp Ser Thr Asp Lys Ala Asp Leu Arg Leu Ile 
        355                 360                 365             

Tyr Leu Ala Leu Ala His Met Ile Lys Phe Arg Gly His Phe Leu Ile 
    370                 375                 380                 

Glu Gly Asp Leu Asn Pro Asp Asn Ser Asp Val Asp Lys Leu Phe Ile 
385                 390                 395                 400 

Gln Leu Val Gln Thr Tyr Asn Gln Leu Phe Glu Glu Asn Pro Ile Asn 
                405                 410                 415     



Ala Ser Gly Val Asp Ala Lys Ala Ile Leu Ser Ala Arg Leu Ser Lys 
            420                 425                 430         

Ser Arg Arg Leu Glu Asn Leu Ile Ala Gln Leu Pro Gly Glu Lys Lys 
        435                 440                 445             

Asn Gly Leu Phe Gly Asn Leu Ile Ala Leu Ser Leu Gly Leu Thr Pro 
    450                 455                 460                 

Asn Phe Lys Ser Asn Phe Asp Leu Ala Glu Asp Ala Lys Leu Gln Leu 
465                 470                 475                 480 

Ser Lys Asp Thr Tyr Asp Asp Asp Leu Asp Asn Leu Leu Ala Gln Ile 
                485                 490                 495     

Gly Asp Gln Tyr Ala Asp Leu Phe Leu Ala Ala Lys Asn Leu Ser Asp 
            500                 505                 510         

Ala Ile Leu Leu Ser Asp Ile Leu Arg Val Asn Thr Glu Ile Thr Lys 
        515                 520                 525             

Ala Pro Leu Ser Ala Ser Met Ile Lys Arg Tyr Asp Glu His His Gln 
    530                 535                 540                 

Asp Leu Thr Leu Leu Lys Ala Leu Val Arg Gln Gln Leu Pro Glu Lys 
545                 550                 555                 560 

Tyr Lys Glu Ile Phe Phe Asp Gln Ser Lys Asn Gly Tyr Ala Gly Tyr 
                565                 570                 575     

Ile Asp Gly Gly Ala Ser Gln Glu Glu Phe Tyr Lys Phe Ile Lys Pro 
            580                 585                 590         

Ile Leu Glu Lys Met Asp Gly Thr Glu Glu Leu Leu Val Lys Leu Asn 
        595                 600                 605             

Arg Glu Asp Leu Leu Arg Lys Gln Arg Thr Phe Asp Asn Gly Ser Ile 
    610                 615                 620                 



Pro His Gln Ile His Leu Gly Glu Leu His Ala Ile Leu Arg Arg Gln 
625                 630                 635                 640 

Glu Asp Phe Tyr Pro Phe Leu Lys Asp Asn Arg Glu Lys Ile Glu Lys 
                645                 650                 655     

Ile Leu Thr Phe Arg Ile Pro Tyr Tyr Val Gly Pro Leu Ala Arg Gly 
            660                 665                 670         

Asn Ser Arg Phe Ala Trp Met Thr Arg Lys Ser Glu Glu Thr Ile Thr 
        675                 680                 685             

Pro Trp Asn Phe Glu Glu Val Val Asp Lys Gly Ala Ser Ala Gln Ser 
    690                 695                 700                 

Phe Ile Glu Arg Met Thr Asn Phe Asp Lys Asn Leu Pro Asn Glu Lys 
705                 710                 715                 720 

Val Leu Pro Lys His Ser Leu Leu Tyr Glu Tyr Phe Thr Val Tyr Asn 
                725                 730                 735     

Glu Leu Thr Lys Val Lys Tyr Val Thr Glu Gly Met Arg Lys Pro Ala 
            740                 745                 750         

Phe Leu Ser Gly Glu Gln Lys Lys Ala Ile Val Asp Leu Leu Phe Lys 
        755                 760                 765             

Thr Asn Arg Lys Val Thr Val Lys Gln Leu Lys Glu Asp Tyr Phe Lys 
    770                 775                 780                 

Lys Ile Glu Cys Phe Asp Ser Val Glu Ile Ser Gly Val Glu Asp Arg 
785                 790                 795                 800 

Phe Asn Ala Ser Leu Gly Thr Tyr His Asp Leu Leu Lys Ile Ile Lys 
                805                 810                 815     



Asp Lys Asp Phe Leu Asp Asn Glu Glu Asn Glu Asp Ile Leu Glu Asp 
            820                 825                 830         

Ile Val Leu Thr Leu Thr Leu Phe Glu Asp Arg Glu Met Ile Glu Glu 
        835                 840                 845             

Arg Leu Lys Thr Tyr Ala His Leu Phe Asp Asp Lys Val Met Lys Gln 
    850                 855                 860                 

Leu Lys Arg Arg Arg Tyr Thr Gly Trp Gly Arg Leu Ser Arg Lys Leu 
865                 870                 875                 880 

Ile Asn Gly Ile Arg Asp Lys Gln Ser Gly Lys Thr Ile Leu Asp Phe 
                885                 890                 895     

Leu Lys Ser Asp Gly Phe Ala Asn Arg Asn Phe Met Gln Leu Ile His 
            900                 905                 910         

Asp Asp Ser Leu Thr Phe Lys Glu Asp Ile Gln Lys Ala Gln Val Ser 
        915                 920                 925             

Gly Gln Gly Asp Ser Leu His Glu His Ile Ala Asn Leu Ala Gly Ser 
    930                 935                 940                 

Pro Ala Ile Lys Lys Gly Ile Leu Gln Thr Val Lys Val Val Asp Glu 
945                 950                 955                 960 

Leu Val Lys Val Met Gly Arg His Lys Pro Glu Asn Ile Val Ile Glu 
                965                 970                 975     

Met Ala Arg Glu Asn Gln Thr Thr Gln Lys Gly Gln Lys Asn Ser Arg 
            980                 985                 990         

Glu Arg Met Lys Arg Ile Glu Glu  Gly Ile Lys Glu Leu  Gly Ser Gln 
        995                 1000                 1005             

Ile Leu  Lys Glu His Pro Val  Glu Asn Thr Gln Leu  Gln Asn Glu 
    1010                 1015                 1020             



Lys Leu  Tyr Leu Tyr Tyr Leu  Gln Asn Gly Arg Asp  Met Tyr Val 
    1025                 1030                 1035             

Asp Gln  Glu Leu Asp Ile Asn  Arg Leu Ser Asp Tyr  Asp Val Asp 
    1040                 1045                 1050             

His Ile  Val Pro Gln Ser Phe  Leu Lys Asp Asp Ser  Ile Asp Asn 
    1055                 1060                 1065             

Lys Val  Leu Thr Arg Ser Asp  Lys Asn Arg Gly Lys  Ser Asp Asn 
    1070                 1075                 1080             

Val Pro  Ser Glu Glu Val Val  Lys Lys Met Lys Asn  Tyr Trp Arg 
    1085                 1090                 1095             

Gln Leu  Leu Asn Ala Lys Leu  Ile Thr Gln Arg Lys  Phe Asp Asn 
    1100                 1105                 1110             

Leu Thr  Lys Ala Glu Arg Gly  Gly Leu Ser Glu Leu  Asp Lys Ala 
    1115                 1120                 1125             

Gly Phe  Ile Lys Arg Gln Leu  Val Glu Thr Arg Gln  Ile Thr Lys 
    1130                 1135                 1140             

His Val  Ala Gln Ile Leu Asp  Ser Arg Met Asn Thr  Lys Tyr Asp 
    1145                 1150                 1155             

Glu Asn  Asp Lys Leu Ile Arg  Glu Val Lys Val Ile  Thr Leu Lys 
    1160                 1165                 1170             

Ser Lys  Leu Val Ser Asp Phe  Arg Lys Asp Phe Gln  Phe Tyr Lys 
    1175                 1180                 1185             

Val Arg  Glu Ile Asn Asn Tyr  His His Ala His Asp  Ala Tyr Leu 
    1190                 1195                 1200             



Asn Ala  Val Val Gly Thr Ala  Leu Ile Lys Lys Tyr  Pro Lys Leu 
    1205                 1210                 1215             

Glu Ser  Glu Phe Val Tyr Gly  Asp Tyr Lys Val Tyr  Asp Val Arg 
    1220                 1225                 1230             

Lys Met  Ile Ala Lys Ser Glu  Gln Glu Ile Gly Lys  Ala Thr Ala 
    1235                 1240                 1245             

Lys Tyr  Phe Phe Tyr Ser Asn  Ile Met Asn Phe Phe  Lys Thr Glu 
    1250                 1255                 1260             

Ile Thr  Leu Ala Asn Gly Glu  Ile Arg Lys Arg Pro  Leu Ile Glu 
    1265                 1270                 1275             

Thr Asn  Gly Glu Thr Gly Glu  Ile Val Trp Asp Lys  Gly Arg Asp 
    1280                 1285                 1290             

Phe Ala  Thr Val Arg Lys Val  Leu Ser Met Pro Gln  Val Asn Ile 
    1295                 1300                 1305             

Val Lys  Lys Thr Glu Val Gln  Thr Gly Gly Phe Ser  Lys Glu Ser 
    1310                 1315                 1320             

Ile Leu  Pro Lys Arg Asn Ser  Asp Lys Leu Ile Ala  Arg Lys Lys 
    1325                 1330                 1335             

Asp Trp  Asp Pro Lys Lys Tyr  Gly Gly Phe Asp Ser  Pro Thr Val 
    1340                 1345                 1350             

Ala Tyr  Ser Val Leu Val Val  Ala Lys Val Glu Lys  Gly Lys Ser 
    1355                 1360                 1365             

Lys Lys  Leu Lys Ser Val Lys  Glu Leu Leu Gly Ile  Thr Ile Met 
    1370                 1375                 1380             

Glu Arg  Ser Ser Phe Glu Lys  Asn Pro Ile Asp Phe  Leu Glu Ala 
    1385                 1390                 1395             



Lys Gly  Tyr Lys Glu Val Lys  Lys Asp Leu Ile Ile  Lys Leu Pro 
    1400                 1405                 1410             

Lys Tyr  Ser Leu Phe Glu Leu  Glu Asn Gly Arg Lys  Arg Met Leu 
    1415                 1420                 1425             

Ala Ser  Ala Gly Glu Leu Gln  Lys Gly Asn Glu Leu  Ala Leu Pro 
    1430                 1435                 1440             

Ser Lys  Tyr Val Asn Phe Leu  Tyr Leu Ala Ser His  Tyr Glu Lys 
    1445                 1450                 1455             

Leu Lys  Gly Ser Pro Glu Asp  Asn Glu Gln Lys Gln  Leu Phe Val 
    1460                 1465                 1470             

Glu Gln  His Lys His Tyr Leu  Asp Glu Ile Ile Glu  Gln Ile Ser 
    1475                 1480                 1485             

Glu Phe  Ser Lys Arg Val Ile  Leu Ala Asp Ala Asn  Leu Asp Lys 
    1490                 1495                 1500             

Val Leu  Ser Ala Tyr Asn Lys  His Arg Asp Lys Pro  Ile Arg Glu 
    1505                 1510                 1515             

Gln Ala  Glu Asn Ile Ile His  Leu Phe Thr Leu Thr  Asn Leu Gly 
    1520                 1525                 1530             

Ala Pro  Ala Ala Phe Lys Tyr  Phe Asp Thr Thr Ile  Asp Arg Lys 
    1535                 1540                 1545             

Arg Tyr  Thr Ser Thr Lys Glu  Val Leu Asp Ala Thr  Leu Ile His 
    1550                 1555                 1560             

Gln Ser  Ile Thr Gly Leu Tyr  Glu Thr Arg Ile Asp  Leu Ser Gln 
    1565                 1570                 1575             



Leu Gly  Gly Asp Gly Gly Gly  Ser Pro Lys Lys Lys  Arg Lys Val 
    1580                 1585                 1590             

Ser Glu  Ser Ala Thr Pro Glu  Ser Val Ser Gly Trp  Arg Leu Phe 
    1595                 1600                 1605             

Lys Lys  Ile Ser 
    1610         

<210>  813

<400>  813
000

<210>  814
<211>  107
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  814

Met Thr Asn Leu Ser Asp Ile Ile Glu Lys Glu Thr Gly Lys Gln Leu 
1               5                   10                  15      

Val Ile Gln Glu Ser Ile Leu Met Leu Pro Glu Glu Val Glu Glu Val 
            20                  25                  30          

Ile Gly Asn Lys Pro Glu Ser Asp Ile Leu Val His Thr Ala Tyr Asp 
        35                  40                  45              

Glu Ser Thr Asp Glu Asn Val Met Leu Leu Thr Ser Asp Ala Pro Glu 
    50                  55                  60                  

Tyr Lys Pro Trp Ala Leu Val Ile Gln Asp Ser Asn Gly Glu Asn Lys 
65                  70                  75                  80  

Ile Lys Met Leu Ser Gly Gly Ser Lys Arg Thr Ala Asp Gly Ser Glu 
                85                  90                  95      



Phe Glu Ser Pro Lys Lys Lys Arg Lys Val Glu 
            100                 105         

<210>  815

<400>  815
000

<210>  816
<211>  91
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  816
acucacgcug gauagccucc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucacg aaagggcacc gagucggugc u                                      91

<210>  817
<211>  4140
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  817
auggacaaga aguacagcau cggacuggac aucggaacaa acagcgucgg augggcaguc       60

aucacagacg aauacaaggu cccgagcaag aaguucaagg uccugggaaa cacagacaga      120

cacagcauca agaagaaccu gaucggagca cugcuguucg acagcggaga aacagcagaa      180

gcaacaagac ugaagagaac agcaagaaga agauacacaa gaagaaagaa cagaaucugc      240

uaccugcagg aaaucuucag caacgaaaug gcaaaggucg acgacagcuu cuuccacaga      300



cuggaagaaa gcuuccuggu cgaagaagac aagaagcacg aaagacaccc gaucuucgga      360

aacaucgucg acgaagucgc auaccacgaa aaguacccga caaucuacca ccugagaaag      420

aagcuggucg acagcacaga caaggcagac cugagacuga ucuaccuggc acuggcacac      480

augaucaagu ucagaggaca cuuccugauc gaaggagacc ugaacccgga caacagcgac      540

gucgacaagc uguucaucca gcugguccag acauacaacc agcuguucga agaaaacccg      600

aucaacgcaa gcggagucga cgcaaaggca auccugagcg caagacugag caagagcaga      660

agacuggaaa accugaucgc acagcugccg ggagaaaaga agaacggacu guucggaaac      720

cugaucgcac ugagccuggg acugacaccg aacuucaaga gcaacuucga ccuggcagaa      780

gacgcaaagc ugcagcugag caaggacaca uacgacgacg accuggacaa ccugcuggca      840

cagaucggag accaguacgc agaccuguuc cuggcagcaa agaaccugag cgacgcaauc      900

cugcugagcg acauccugag agucaacaca gaaaucacaa aggcaccgcu gagcgcaagc      960

augaucaaga gauacgacga acaccaccag gaccugacac ugcugaaggc acuggucaga     1020

cagcagcugc cggaaaagua caaggaaauc uucuucgacc agagcaagaa cggauacgca     1080

ggauacaucg acggaggagc aagccaggaa gaauucuaca aguucaucaa gccgauccug     1140

gaaaagaugg acggaacaga agaacugcug gucaagcuga acagagaaga ccugcugaga     1200

aagcagagaa cauucgacaa cggaagcauc ccgcaccaga uccaccuggg agaacugcac     1260

gcaauccuga gaagacagga agacuucuac ccguuccuga aggacaacag agaaaagauc     1320

gaaaagaucc ugacauucag aaucccguac uacgucggac cgcuggcaag aggaaacagc     1380

agauucgcau ggaugacaag aaagagcgaa gaaacaauca caccguggaa cuucgaagaa     1440

gucgucgaca agggagcaag cgcacagagc uucaucgaaa gaaugacaaa cuucgacaag     1500

aaccugccga acgaaaaggu ccugccgaag cacagccugc uguacgaaua cuucacaguc     1560

uacaacgaac ugacaaaggu caaguacguc acagaaggaa ugagaaagcc ggcauuccug     1620

agcggagaac agaagaaggc aaucgucgac cugcuguuca agacaaacag aaaggucaca     1680

gucaagcagc ugaaggaaga cuacuucaag aagaucgaau gcuucgacag cgucgaaauc     1740

agcggagucg aagacagauu caacgcaagc cugggaacau accacgaccu gcugaagauc     1800



aucaaggaca aggacuuccu ggacaacgaa gaaaacgaag acauccugga agacaucguc     1860

cugacacuga cacuguucga agacagagaa augaucgaag aaagacugaa gacauacgca     1920

caccuguucg acgacaaggu caugaagcag cugaagagaa gaagauacac aggaugggga     1980

agacugagca gaaagcugau caacggaauc agagacaagc agagcggaaa gacaauccug     2040

gacuuccuga agagcgacgg auucgcaaac agaaacuuca ugcagcugau ccacgacgac     2100

agccugacau ucaaggaaga cauccagaag gcacagguca gcggacaggg agacagccug     2160

cacgaacaca ucgcaaaccu ggcaggaagc ccggcaauca agaagggaau ccugcagaca     2220

gucaaggucg ucgacgaacu ggucaagguc augggaagac acaagccgga aaacaucguc     2280

aucgaaaugg caagagaaaa ccagacaaca cagaagggac agaagaacag cagagaaaga     2340

augaagagaa ucgaagaagg aaucaaggaa cugggaagcc agauccugaa ggaacacccg     2400

gucgaaaaca cacagcugca gaacgaaaag cuguaccugu acuaccugca gaacggaaga     2460

gacauguacg ucgaccagga acuggacauc aacagacuga gcgacuacga cgucgaccac     2520

aucgucccgc agagcuuccu gaaggacgac agcaucgaca acaagguccu gacaagaagc     2580

gacaagaaca gaggaaagag cgacaacguc ccgagcgaag aagucgucaa gaagaugaag     2640

aacuacugga gacagcugcu gaacgcaaag cugaucacac agagaaaguu cgacaaccug     2700

acaaaggcag agagaggagg acugagcgaa cuggacaagg caggauucau caagagacag     2760

cuggucgaaa caagacagau cacaaagcac gucgcacaga uccuggacag cagaaugaac     2820

acaaaguacg acgaaaacga caagcugauc agagaaguca aggucaucac acugaagagc     2880

aagcugguca gcgacuucag aaaggacuuc caguucuaca aggucagaga aaucaacaac     2940

uaccaccacg cacacgacgc auaccugaac gcagucgucg gaacagcacu gaucaagaag     3000

uacccgaagc uggaaagcga auucgucuac ggagacuaca aggucuacga cgucagaaag     3060

augaucgcaa agagcgaaca ggaaaucgga aaggcaacag caaaguacuu cuucuacagc     3120

aacaucauga acuucuucaa gacagaaauc acacuggcaa acggagaaau cagaaagaga     3180

ccgcugaucg aaacaaacgg agaaacagga gaaaucgucu gggacaaggg aagagacuuc     3240

gcaacaguca gaaagguccu gagcaugccg caggucaaca ucgucaagaa gacagaaguc     3300



cagacaggag gauucagcaa ggaaagcauc cugccgaaga gaaacagcga caagcugauc     3360

gcaagaaaga aggacuggga cccgaagaag uacggaggau ucgacagccc gacagucgca     3420

uacagcgucc uggucgucgc aaaggucgaa aagggaaaga gcaagaagcu gaagagcguc     3480

aaggaacugc ugggaaucac aaucauggaa agaagcagcu ucgaaaagaa cccgaucgac     3540

uuccuggaag caaagggaua caaggaaguc aagaaggacc ugaucaucaa gcugccgaag     3600

uacagccugu ucgaacugga aaacggaaga aagagaaugc uggcaagcgc aggagaacug     3660

cagaagggaa acgaacuggc acugccgagc aaguacguca acuuccugua ccuggcaagc     3720

cacuacgaaa agcugaaggg aagcccggaa gacaacgaac agaagcagcu guucgucgaa     3780

cagcacaagc acuaccugga cgaaaucauc gaacagauca gcgaauucag caagagaguc     3840

auccuggcag acgcaaaccu ggacaagguc cugagcgcau acaacaagca cagagacaag     3900

ccgaucagag aacaggcaga aaacaucauc caccuguuca cacugacaaa ccugggagca     3960

ccggcagcau ucaaguacuu cgacacaaca aucgacagaa agagauacac aagcacaaag     4020

gaaguccugg acgcaacacu gauccaccag agcaucacag gacuguacga aacaagaauc     4080

gaccugagcc agcugggagg agacggagga ggaagcccga agaagaagag aaaggucuag     4140

<210>  818
<211>  5043
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  818
auggaagcaa gcccggcaag cggaccgaga caccugaugg acccgcacau cuucacaagc       60

aacuucaaca acggaaucgg aagacacaag acauaccugu gcuacgaagu cgaaagacug      120

gacaacggaa caagcgucaa gauggaccag cacagaggau uccugcacaa ccaggcaaag      180

aaccugcugu gcggauucua cggaagacac gcagaacuga gauuccugga ccuggucccg      240

agccugcagc uggacccggc acagaucuac agagucacau gguucaucag cuggagcccg      300

ugcuucagcu ggggaugcgc aggagaaguc agagcauuuc ugcaggaaaa cacacacguc      360



agacugagaa ucuucgcagc aagaaucuac gacuacgacc cgcuguacaa ggaagcacug      420

cagaugcuga gagacgcagg agcacagguc agcaucauga cauacgacga auucaagcac      480

ugcugggaca cauucgucga ccaccaggga ugcccguucc agccguggga cggacuggac      540

gaacacagcc aggcacugag cggaagacug agagcaaucc ugcagaacca gggaaacagc      600

ggaagcgaaa caccgggaac aagcgaaagc gcaacaccgg aaagcgacaa gaaguacagc      660

aucggacugg ccaucggaac aaacagcguc ggaugggcag ucaucacaga cgaauacaag      720

gucccgagca agaaguucaa gguccuggga aacacagaca gacacagcau caagaagaac      780

cugaucggag cacugcuguu cgacagcgga gaaacagcag aagcaacaag acugaagaga      840

acagcaagaa gaagauacac aagaagaaag aacagaaucu gcuaccugca ggaaaucuuc      900

agcaacgaaa uggcaaaggu cgacgacagc uucuuccaca gacuggaaga aagcuuccug      960

gucgaagaag acaagaagca cgaaagacac ccgaucuucg gaaacaucgu cgacgaaguc     1020

gcauaccacg aaaaguaccc gacaaucuac caccugagaa agaagcuggu cgacagcaca     1080

gacaaggcag accugagacu gaucuaccug gcacuggcac acaugaucaa guucagagga     1140

cacuuccuga ucgaaggaga ccugaacccg gacaacagcg acgucgacaa gcuguucauc     1200

cagcuggucc agacauacaa ccagcuguuc gaagaaaacc cgaucaacgc aagcggaguc     1260

gacgcaaagg caauccugag cgcaagacug agcaagagca gaagacugga aaaccugauc     1320

gcacagcugc cgggagaaaa gaagaacgga cuguucggaa accugaucgc acugagccug     1380

ggacugacac cgaacuucaa gagcaacuuc gaccuggcag aagacgcaaa gcugcagcug     1440

agcaaggaca cauacgacga cgaccuggac aaccugcugg cacagaucgg agaccaguac     1500

gcagaccugu uccuggcagc aaagaaccug agcgacgcaa uccugcugag cgacauccug     1560

agagucaaca cagaaaucac aaaggcaccg cugagcgcaa gcaugaucaa gagauacgac     1620

gaacaccacc aggaccugac acugcugaag gcacugguca gacagcagcu gccggaaaag     1680

uacaaggaaa ucuucuucga ccagagcaag aacggauacg caggauacau cgacggagga     1740

gcaagccagg aagaauucua caaguucauc aagccgaucc uggaaaagau ggacggaaca     1800

gaagaacugc uggucaagcu gaacagagaa gaccugcuga gaaagcagag aacauucgac     1860



aacggaagca ucccgcacca gauccaccug ggagaacugc acgcaauccu gagaagacag     1920

gaagacuucu acccguuccu gaaggacaac agagaaaaga ucgaaaagau ccugacauuc     1980

agaaucccgu acuacgucgg accgcuggca agaggaaaca gcagauucgc auggaugaca     2040

agaaagagcg aagaaacaau cacaccgugg aacuucgaag aagucgucga caagggagca     2100

agcgcacaga gcuucaucga aagaaugaca aacuucgaca agaaccugcc gaacgaaaag     2160

guccugccga agcacagccu gcuguacgaa uacuucacag ucuacaacga acugacaaag     2220

gucaaguacg ucacagaagg aaugagaaag ccggcauucc ugagcggaga acagaagaag     2280

gcaaucgucg accugcuguu caagacaaac agaaagguca cagucaagca gcugaaggaa     2340

gacuacuuca agaagaucga augcuucgac agcgucgaaa ucagcggagu cgaagacaga     2400

uucaacgcaa gccugggaac auaccacgac cugcugaaga ucaucaagga caaggacuuc     2460

cuggacaacg aagaaaacga agacauccug gaagacaucg uccugacacu gacacuguuc     2520

gaagacagag aaaugaucga agaaagacug aagacauacg cacaccuguu cgacgacaag     2580

gucaugaagc agcugaagag aagaagauac acaggauggg gaagacugag cagaaagcug     2640

aucaacggaa ucagagacaa gcagagcgga aagacaaucc uggacuuccu gaagagcgac     2700

ggauucgcaa acagaaacuu caugcagcug auccacgacg acagccugac auucaaggaa     2760

gacauccaga aggcacaggu cagcggacag ggagacagcc ugcacgaaca caucgcaaac     2820

cuggcaggaa gcccggcaau caagaaggga auccugcaga cagucaaggu cgucgacgaa     2880

cuggucaagg ucaugggaag acacaagccg gaaaacaucg ucaucgaaau ggcaagagaa     2940

aaccagacaa cacagaaggg acagaagaac agcagagaaa gaaugaagag aaucgaagaa     3000

ggaaucaagg aacugggaag ccagauccug aaggaacacc cggucgaaaa cacacagcug     3060

cagaacgaaa agcuguaccu guacuaccug cagaacggaa gagacaugua cgucgaccag     3120

gaacuggaca ucaacagacu gagcgacuac gacgucgacc acaucguccc gcagagcuuc     3180

cugaaggacg acagcaucga caacaagguc cugacaagaa gcgacaagaa cagaggaaag     3240

agcgacaacg ucccgagcga agaagucguc aagaagauga agaacuacug gagacagcug     3300

cugaacgcaa agcugaucac acagagaaag uucgacaacc ugacaaaggc agagagagga     3360



ggacugagcg aacuggacaa ggcaggauuc aucaagagac agcuggucga aacaagacag     3420

aucacaaagc acgucgcaca gauccuggac agcagaauga acacaaagua cgacgaaaac     3480

gacaagcuga ucagagaagu caaggucauc acacugaaga gcaagcuggu cagcgacuuc     3540

agaaaggacu uccaguucua caaggucaga gaaaucaaca acuaccacca cgcacacgac     3600

gcauaccuga acgcagucgu cggaacagca cugaucaaga aguacccgaa gcuggaaagc     3660

gaauucgucu acggagacua caaggucuac gacgucagaa agaugaucgc aaagagcgaa     3720

caggaaaucg gaaaggcaac agcaaaguac uucuucuaca gcaacaucau gaacuucuuc     3780

aagacagaaa ucacacuggc aaacggagaa aucagaaaga gaccgcugau cgaaacaaac     3840

ggagaaacag gagaaaucgu cugggacaag ggaagagacu ucgcaacagu cagaaagguc     3900

cugagcaugc cgcaggucaa caucgucaag aagacagaag uccagacagg aggauucagc     3960

aaggaaagca uccugccgaa gagaaacagc gacaagcuga ucgcaagaaa gaaggacugg     4020

gacccgaaga aguacggagg auucgacagc ccgacagucg cauacagcgu ccuggucguc     4080

gcaaaggucg aaaagggaaa gagcaagaag cugaagagcg ucaaggaacu gcugggaauc     4140

acaaucaugg aaagaagcag cuucgaaaag aacccgaucg acuuccugga agcaaaggga     4200

uacaaggaag ucaagaagga ccugaucauc aagcugccga aguacagccu guucgaacug     4260

gaaaacggaa gaaagagaau gcuggcaagc gcaggagaac ugcagaaggg aaacgaacug     4320

gcacugccga gcaaguacgu caacuuccug uaccuggcaa gccacuacga aaagcugaag     4380

ggaagcccgg aagacaacga acagaagcag cuguucgucg aacagcacaa gcacuaccug     4440

gacgaaauca ucgaacagau cagcgaauuc agcaagagag ucauccuggc agacgcaaac     4500

cuggacaagg uccugagcgc auacaacaag cacagagaca agccgaucag agaacaggca     4560

gaaaacauca uccaccuguu cacacugaca aaccugggag caccggcagc auucaaguac     4620

uucgacacaa caaucgacag aaagagauac acaagcacaa aggaaguccu ggacgcaaca     4680

cugauccacc agagcaucac aggacuguac gaaacaagaa ucgaucugag ccagcuggga     4740

ggagacagcg gaggaagcac aaaccugagc gacaucaucg aaaaggaaac aggaaagcag     4800

cuggucaucc aggaaagcau ccugaugcug ccggaagaag ucgaagaagu caucggaaac     4860



aagccggaaa gcgacauccu gguccacaca gcauacgacg aaagcacaga cgaaaacguc     4920

augcugcuga caagcgacgc accggaauac aagccguggg cacuggucau ccaggacagc     4980

aacggagaaa acaagaucaa gaugcugagc ggaggaagcc cgaagaagaa gagaaagguc     5040

uaa                                                                   5043

<210>  819
<211>  291
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  819
augggaccga agaagaagag aaaggucgga ggaggaagca caaaccuguc ggacaucauc       60

gaaaaggaaa caggaaagca gcuggucauc caggaaucga uccugaugcu gccggaagaa      120

gucgaagaag ucaucggaaa caagccggaa ucggacaucc ugguccacac agcauacgac      180

gaaucgacag acgaaaacgu caugcugcug acaucggacg caccggaaua caagccgugg      240

gcacugguca uccaggacuc gaacggagaa aacaagauca agaugcugug a               291

<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

<400>  829
000

<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

<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>  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

<400>  878
000

<210>  879

<400>  879
000

<210>  880

<400>  880
000

<210>  881

<400>  881
000

<210>  882

<400>  882
000

<210>  883

<400>  883
000

<210>  884



<400>  884
000

<210>  885

<400>  885
000

<210>  886

<400>  886
000

<210>  887

<400>  887
000

<210>  888

<400>  888
000

<210>  889

<400>  889
000

<210>  890

<400>  890
000

<210>  891

<400>  891
000

<210>  892

<400>  892
000

<210>  893

<400>  893
000

<210>  894



<400>  894
000

<210>  895

<400>  895
000

<210>  896

<400>  896
000

<210>  897

<400>  897
000

<210>  898

<400>  898
000

<210>  899

<400>  899
000

<210>  900
<211>  16
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  900

Ser Gly Ser Glu Thr Pro Gly Thr Ser Glu Ser Ala Thr Pro Glu Ser 
1               5                   10                  15      

<210>  901
<211>  12
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic



<400>  901

Ser Gly Ser Glu Thr Pro Gly Thr Ser Glu Ser Ala 
1               5                   10          

<210>  902
<211>  21
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  902

Ser Gly Ser Glu Thr Pro Gly Thr Ser Glu Ser Ala Thr Pro Glu Gly 
1               5                   10                  15      

Gly Ser Gly Gly Ser 
            20      

<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

<400>  918
000

<210>  919

<400>  919
000

<210>  920

<400>  920
000

<210>  921

<400>  921
000

<210>  922

<400>  922
000

<210>  923

<400>  923
000

<210>  924

<400>  924
000

<210>  925

<400>  925
000

<210>  926

<400>  926
000

<210>  927

<400>  927
000



<210>  928

<400>  928
000

<210>  929

<400>  929
000

<210>  930

<400>  930
000

<210>  931

<400>  931
000

<210>  932

<400>  932
000

<210>  933

<400>  933
000

<210>  934

<400>  934
000

<210>  935

<400>  935
000

<210>  936

<400>  936
000

<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
000

<210>  949

<400>  949
000

<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

<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
<211>  5342
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  972
gggaagcuca gaauaaacgc ucaacuuugg ccggaucugc caccauggag gccucccccg       60

ccuccggccc ccggcaccug auggaccccc acaucuucac cuccaacuuc aacaacggca      120

ucggccggca caagaccuac cugugcuacg agguggagcg gcuggacaac ggcaccuccg      180

ugaagaugga ccagcaccgg ggcuuccugc acaaccaggc caagaaccug cugugcggcu      240

ucuacggccg gcacgccgag cugcgguucc uggaccuggu gcccucccug cagcuggacc      300

ccgcccagau cuaccgggug accugguuca ucuccugguc ccccugcuuc uccuggggcu      360

gcgccggcga ggugcgggcc uuccugcagg agaacaccca cgugcggcug cggaucuucg      420

ccgcccggau cuacgacuac gacccccugu acaaggaggc ccugcagaug cugcgggacg      480

ccggcgccca gguguccauc augaccuacg acgaguucaa gcacugcugg gacaccuucg      540

uggaccacca gggcugcccc uuccagcccu gggacggccu ggacgagcac ucccaggccc      600

uguccggccg gcugcgggcc auccugcaga accagggcaa cuccggcucc gagacccccg      660



gcaccuccga guccgccacc cccgaguccg acaagaagua cuccaucggc cuggccaucg      720

gcaccaacuc cgugggcugg gccgugauca ccgacgagua caaggugccc uccaagaagu      780

ucaaggugcu gggcaacacc gaccggcacu ccaucaagaa gaaccugauc ggcgcccugc      840

uguucgacuc cggcgagacc gccgaggcca cccggcugaa gcggaccgcc cggcggcggu      900

acacccggcg gaagaaccgg aucugcuacc ugcaggagau cuucuccaac gagauggcca      960

agguggacga cuccuucuuc caccggcugg aggaguccuu ccugguggag gaggacaaga     1020

agcacgagcg gcaccccauc uucggcaaca ucguggacga gguggccuac cacgagaagu     1080

accccaccau cuaccaccug cggaagaagc ugguggacuc caccgacaag gccgaccugc     1140

ggcugaucua ccuggcccug gcccacauga ucaaguuccg gggccacuuc cugaucgagg     1200

gcgaccugaa ccccgacaac uccgacgugg acaagcuguu cauccagcug gugcagaccu     1260

acaaccagcu guucgaggag aaccccauca acgccuccgg cguggacgcc aaggccaucc     1320

uguccgcccg gcuguccaag ucccggcggc uggagaaccu gaucgcccag cugcccggcg     1380

agaagaagaa cggccuguuc ggcaaccuga ucgcccuguc ccugggccug acccccaacu     1440

ucaaguccaa cuucgaccug gccgaggacg ccaagcugca gcuguccaag gacaccuacg     1500

acgacgaccu ggacaaccug cuggcccaga ucggcgacca guacgccgac cuguuccugg     1560

ccgccaagaa ccuguccgac gccauccugc uguccgacau ccugcgggug aacaccgaga     1620

ucaccaaggc cccccugucc gccuccauga ucaagcggua cgacgagcac caccaggacc     1680

ugacccugcu gaaggcccug gugcggcagc agcugcccga gaaguacaag gagaucuucu     1740

ucgaccaguc caagaacggc uacgccggcu acaucgacgg cggcgccucc caggaggagu     1800

ucuacaaguu caucaagccc auccuggaga agauggacgg caccgaggag cugcugguga     1860

agcugaaccg ggaggaccug cugcggaagc agcggaccuu cgacaacggc uccauccccc     1920

accagaucca ccugggcgag cugcacgcca uccugcggcg gcaggaggac uucuaccccu     1980

uccugaagga caaccgggag aagaucgaga agauccugac cuuccggauc cccuacuacg     2040

ugggcccccu ggcccggggc aacucccggu ucgccuggau gacccggaag uccgaggaga     2100

ccaucacccc cuggaacuuc gaggaggugg uggacaaggg cgccuccgcc caguccuuca     2160



ucgagcggau gaccaacuuc gacaagaacc ugcccaacga gaaggugcug cccaagcacu     2220

cccugcugua cgaguacuuc accguguaca acgagcugac caaggugaag uacgugaccg     2280

agggcaugcg gaagcccgcc uuccuguccg gcgagcagaa gaaggccauc guggaccugc     2340

uguucaagac caaccggaag gugaccguga agcagcugaa ggaggacuac uucaagaaga     2400

ucgagugcuu cgacuccgug gagaucuccg gcguggagga ccgguucaac gccucccugg     2460

gcaccuacca cgaccugcug aagaucauca aggacaagga cuuccuggac aacgaggaga     2520

acgaggacau ccuggaggac aucgugcuga cccugacccu guucgaggac cgggagauga     2580

ucgaggagcg gcugaagacc uacgcccacc uguucgacga caaggugaug aagcagcuga     2640

agcggcggcg guacaccggc uggggccggc ugucccggaa gcugaucaac ggcauccggg     2700

acaagcaguc cggcaagacc auccuggacu uccugaaguc cgacggcuuc gccaaccgga     2760

acuucaugca gcugauccac gacgacuccc ugaccuucaa ggaggacauc cagaaggccc     2820

agguguccgg ccagggcgac ucccugcacg agcacaucgc caaccuggcc ggcucccccg     2880

ccaucaagaa gggcauccug cagaccguga agguggugga cgagcuggug aaggugaugg     2940

gccggcacaa gcccgagaac aucgugaucg agauggcccg ggagaaccag accacccaga     3000

agggccagaa gaacucccgg gagcggauga agcggaucga ggagggcauc aaggagcugg     3060

gcucccagau ccugaaggag caccccgugg agaacaccca gcugcagaac gagaagcugu     3120

accuguacua ccugcagaac ggccgggaca uguacgugga ccaggagcug gacaucaacc     3180

ggcuguccga cuacgacgug gaccacaucg ugccccaguc cuuccugaag gacgacucca     3240

ucgacaacaa ggugcugacc cgguccgaca agaaccgggg caaguccgac aacgugcccu     3300

ccgaggaggu ggugaagaag augaagaacu acuggcggca gcugcugaac gccaagcuga     3360

ucacccagcg gaaguucgac aaccugacca aggccgagcg gggcggccug uccgagcugg     3420

acaaggccgg cuucaucaag cggcagcugg uggagacccg gcagaucacc aagcacgugg     3480

cccagauccu ggacucccgg augaacacca aguacgacga gaacgacaag cugauccggg     3540

aggugaaggu gaucacccug aaguccaagc ugguguccga cuuccggaag gacuuccagu     3600

ucuacaaggu gcgggagauc aacaacuacc accacgccca cgacgccuac cugaacgccg     3660



uggugggcac cgcccugauc aagaaguacc ccaagcugga guccgaguuc guguacggcg     3720

acuacaaggu guacgacgug cggaagauga ucgccaaguc cgagcaggag aucggcaagg     3780

ccaccgccaa guacuucuuc uacuccaaca ucaugaacuu cuucaagacc gagaucaccc     3840

uggccaacgg cgagauccgg aagcggcccc ugaucgagac caacggcgag accggcgaga     3900

ucguguggga caagggccgg gacuucgcca ccgugcggaa ggugcugucc augccccagg     3960

ugaacaucgu gaagaagacc gaggugcaga ccggcggcuu cuccaaggag uccauccugc     4020

ccaagcggaa cuccgacaag cugaucgccc ggaagaagga cugggacccc aagaaguacg     4080

gcggcuucga cucccccacc guggccuacu ccgugcuggu gguggccaag guggagaagg     4140

gcaaguccaa gaagcugaag uccgugaagg agcugcuggg caucaccauc auggagcggu     4200

ccuccuucga gaagaacccc aucgacuucc uggaggccaa gggcuacaag gaggugaaga     4260

aggaccugau caucaagcug cccaaguacu cccuguucga gcuggagaac ggccggaagc     4320

ggaugcuggc cuccgccggc gagcugcaga agggcaacga gcuggcccug cccuccaagu     4380

acgugaacuu ccuguaccug gccucccacu acgagaagcu gaagggcucc cccgaggaca     4440

acgagcagaa gcagcuguuc guggagcagc acaagcacua ccuggacgag aucaucgagc     4500

agaucuccga guucuccaag cgggugaucc uggccgacgc caaccuggac aaggugcugu     4560

ccgccuacaa caagcaccgg gacaagccca uccgggagca ggccgagaac aucauccacc     4620

uguucacccu gaccaaccug ggcgcccccg ccgccuucaa guacuucgac accaccaucg     4680

accggaagcg guacaccucc accaaggagg ugcuggacgc cacccugauc caccagucca     4740

ucaccggccu guacgagacc cggaucgacc ugucccagcu gggcggcgac ggcggcggcu     4800

cccccaagaa gaagcggaag gugugacuag caccagccuc aagaacaccc gaauggaguc     4860

ucuaagcuac auaauaccaa cuuacacuuu acaaaauguu gucccccaaa auguagccau     4920

ucguaucugc uccuaauaaa aagaaaguuu cuucacauuc ucucgagaaa aaaaaaaaau     4980

ggaaaaaaaa aaaacggaaa aaaaaaaaag guaaaaaaaa aaaauauaaa aaaaaaaaac     5040

auaaaaaaaa aaaacgaaaa aaaaaaaacg uaaaaaaaaa aaacucaaaa aaaaaaaaga     5100

uaaaaaaaaa aaaccuaaaa aaaaaaaaug uaaaaaaaaa aaagggaaaa aaaaaaaacg     5160



caaaaaaaaa aaacacaaaa aaaaaaaaug caaaaaaaaa aaaucgaaaa aaaaaaaauc     5220

uaaaaaaaaa aaacgaaaaa aaaaaaaccc aaaaaaaaaa aagacaaaaa aaaaaaauag     5280

aaaaaaaaaa aaguuaaaaa aaaaaaacug aaaaaaaaaa aauuuaaaaa aaaaaaaucu     5340

ag                                                                    5342

<210>  973
<211>  5399
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  973
gggaagcuca gaauaaacgc ucaacuuugg ccggaucugc caccauggag gccucccccg       60

ccuccggccc ccggcaccug auggaccccc acaucuucac cuccaacuuc aacaacggca      120

ucggccggca caagaccuac cugugcuacg agguggagcg gcuggacaac ggcaccuccg      180

ugaagaugga ccagcaccgg ggcuuccugc acaaccaggc caagaaccug cugugcggcu      240

ucuacggccg gcacgccgag cugcgguucc uggaccuggu gcccucccug cagcuggacc      300

ccgcccagau cuaccgggug accugguuca ucuccugguc ccccugcuuc uccuggggcu      360

gcgccggcga ggugcgggcc uuccugcagg agaacaccca cgugcggcug cggaucuucg      420

ccgcccggau cuacgacuac gacccccugu acaaggaggc ccugcagaug cugcgggacg      480

ccggcgccca gguguccauc augaccuacg acgaguucaa gcacugcugg gacaccuucg      540

uggaccacca gggcugcccc uuccagcccu gggacggccu ggacgagcac ucccaggccc      600

uguccggccg gcugcgggcc auccugcaga accagggcaa cuccggcucc gagacccccg      660

gcaccuccga guccgccacc cccgaguccg acaagaagua cuccaucggc cuggccaucg      720

gcaccaacuc cgugggcugg gccgugauca ccgacgagua caaggugccc uccaagaagu      780

ucaaggugcu gggcaacacc gaccggcacu ccaucaagaa gaaccugauc ggcgcccugc      840

uguucgacuc cggcgagacc gccgaggcca cccggcugaa gcggaccgcc cggcggcggu      900

acacccggcg gaagaaccgg aucugcuacc ugcaggagau cuucuccaac gagauggcca      960



agguggacga cuccuucuuc caccggcugg aggaguccuu ccugguggag gaggacaaga     1020

agcacgagcg gcaccccauc uucggcaaca ucguggacga gguggccuac cacgagaagu     1080

accccaccau cuaccaccug cggaagaagc ugguggacuc caccgacaag gccgaccugc     1140

ggcugaucua ccuggcccug gcccacauga ucaaguuccg gggccacuuc cugaucgagg     1200

gcgaccugaa ccccgacaac uccgacgugg acaagcuguu cauccagcug gugcagaccu     1260

acaaccagcu guucgaggag aaccccauca acgccuccgg cguggacgcc aaggccaucc     1320

uguccgcccg gcuguccaag ucccggcggc uggagaaccu gaucgcccag cugcccggcg     1380

agaagaagaa cggccuguuc ggcaaccuga ucgcccuguc ccugggccug acccccaacu     1440

ucaaguccaa cuucgaccug gccgaggacg ccaagcugca gcuguccaag gacaccuacg     1500

acgacgaccu ggacaaccug cuggcccaga ucggcgacca guacgccgac cuguuccugg     1560

ccgccaagaa ccuguccgac gccauccugc uguccgacau ccugcgggug aacaccgaga     1620

ucaccaaggc cccccugucc gccuccauga ucaagcggua cgacgagcac caccaggacc     1680

ugacccugcu gaaggcccug gugcggcagc agcugcccga gaaguacaag gagaucuucu     1740

ucgaccaguc caagaacggc uacgccggcu acaucgacgg cggcgccucc caggaggagu     1800

ucuacaaguu caucaagccc auccuggaga agauggacgg caccgaggag cugcugguga     1860

agcugaaccg ggaggaccug cugcggaagc agcggaccuu cgacaacggc uccauccccc     1920

accagaucca ccugggcgag cugcacgcca uccugcggcg gcaggaggac uucuaccccu     1980

uccugaagga caaccgggag aagaucgaga agauccugac cuuccggauc cccuacuacg     2040

ugggcccccu ggcccggggc aacucccggu ucgccuggau gacccggaag uccgaggaga     2100

ccaucacccc cuggaacuuc gaggaggugg uggacaaggg cgccuccgcc caguccuuca     2160

ucgagcggau gaccaacuuc gacaagaacc ugcccaacga gaaggugcug cccaagcacu     2220

cccugcugua cgaguacuuc accguguaca acgagcugac caaggugaag uacgugaccg     2280

agggcaugcg gaagcccgcc uuccuguccg gcgagcagaa gaaggccauc guggaccugc     2340

uguucaagac caaccggaag gugaccguga agcagcugaa ggaggacuac uucaagaaga     2400

ucgagugcuu cgacuccgug gagaucuccg gcguggagga ccgguucaac gccucccugg     2460



gcaccuacca cgaccugcug aagaucauca aggacaagga cuuccuggac aacgaggaga     2520

acgaggacau ccuggaggac aucgugcuga cccugacccu guucgaggac cgggagauga     2580

ucgaggagcg gcugaagacc uacgcccacc uguucgacga caaggugaug aagcagcuga     2640

agcggcggcg guacaccggc uggggccggc ugucccggaa gcugaucaac ggcauccggg     2700

acaagcaguc cggcaagacc auccuggacu uccugaaguc cgacggcuuc gccaaccgga     2760

acuucaugca gcugauccac gacgacuccc ugaccuucaa ggaggacauc cagaaggccc     2820

agguguccgg ccagggcgac ucccugcacg agcacaucgc caaccuggcc ggcucccccg     2880

ccaucaagaa gggcauccug cagaccguga agguggugga cgagcuggug aaggugaugg     2940

gccggcacaa gcccgagaac aucgugaucg agauggcccg ggagaaccag accacccaga     3000

agggccagaa gaacucccgg gagcggauga agcggaucga ggagggcauc aaggagcugg     3060

gcucccagau ccugaaggag caccccgugg agaacaccca gcugcagaac gagaagcugu     3120

accuguacua ccugcagaac ggccgggaca uguacgugga ccaggagcug gacaucaacc     3180

ggcuguccga cuacgacgug gaccacaucg ugccccaguc cuuccugaag gacgacucca     3240

ucgacaacaa ggugcugacc cgguccgaca agaaccgggg caaguccgac aacgugcccu     3300

ccgaggaggu ggugaagaag augaagaacu acuggcggca gcugcugaac gccaagcuga     3360

ucacccagcg gaaguucgac aaccugacca aggccgagcg gggcggccug uccgagcugg     3420

acaaggccgg cuucaucaag cggcagcugg uggagacccg gcagaucacc aagcacgugg     3480

cccagauccu ggacucccgg augaacacca aguacgacga gaacgacaag cugauccggg     3540

aggugaaggu gaucacccug aaguccaagc ugguguccga cuuccggaag gacuuccagu     3600

ucuacaaggu gcgggagauc aacaacuacc accacgccca cgacgccuac cugaacgccg     3660

uggugggcac cgcccugauc aagaaguacc ccaagcugga guccgaguuc guguacggcg     3720

acuacaaggu guacgacgug cggaagauga ucgccaaguc cgagcaggag aucggcaagg     3780

ccaccgccaa guacuucuuc uacuccaaca ucaugaacuu cuucaagacc gagaucaccc     3840

uggccaacgg cgagauccgg aagcggcccc ugaucgagac caacggcgag accggcgaga     3900

ucguguggga caagggccgg gacuucgcca ccgugcggaa ggugcugucc augccccagg     3960



ugaacaucgu gaagaagacc gaggugcaga ccggcggcuu cuccaaggag uccauccugc     4020

ccaagcggaa cuccgacaag cugaucgccc ggaagaagga cugggacccc aagaaguacg     4080

gcggcuucga cucccccacc guggccuacu ccgugcuggu gguggccaag guggagaagg     4140

gcaaguccaa gaagcugaag uccgugaagg agcugcuggg caucaccauc auggagcggu     4200

ccuccuucga gaagaacccc aucgacuucc uggaggccaa gggcuacaag gaggugaaga     4260

aggaccugau caucaagcug cccaaguacu cccuguucga gcuggagaac ggccggaagc     4320

ggaugcuggc cuccgccggc gagcugcaga agggcaacga gcuggcccug cccuccaagu     4380

acgugaacuu ccuguaccug gccucccacu acgagaagcu gaagggcucc cccgaggaca     4440

acgagcagaa gcagcuguuc guggagcagc acaagcacua ccuggacgag aucaucgagc     4500

agaucuccga guucuccaag cgggugaucc uggccgacgc caaccuggac aaggugcugu     4560

ccgccuacaa caagcaccgg gacaagccca uccgggagca ggccgagaac aucauccacc     4620

uguucacccu gaccaaccug ggcgcccccg ccgccuucaa guacuucgac accaccaucg     4680

accggaagcg guacaccucc accaaggagg ugcuggacgc cacccugauc caccagucca     4740

ucaccggccu guacgagacc cggaucgacc ugucccagcu gggcggcgac ggcggcggcu     4800

cccccaagaa gaagcggaag guguccgagu ccgccacccc cgaguccgug uccggcuggc     4860

ggcuguucaa gaagaucucc ugacuagcac cagccucaag aacacccgaa uggagucucu     4920

aagcuacaua auaccaacuu acacuuuaca aaauguuguc ccccaaaaug uagccauucg     4980

uaucugcucc uaauaaaaag aaaguuucuu cacauucucu cgagaaaaaa aaaaaaugga     5040

aaaaaaaaaa acggaaaaaa aaaaaaggua aaaaaaaaaa auauaaaaaa aaaaaacaua     5100

aaaaaaaaaa acgaaaaaaa aaaaacguaa aaaaaaaaaa cucaaaaaaa aaaaagauaa     5160

aaaaaaaaaa ccuaaaaaaa aaaaauguaa aaaaaaaaaa gggaaaaaaa aaaaacgcaa     5220

aaaaaaaaaa cacaaaaaaa aaaaaugcaa aaaaaaaaaa ucgaaaaaaa aaaaaucuaa     5280

aaaaaaaaaa cgaaaaaaaa aaaacccaaa aaaaaaaaag acaaaaaaaa aaaauagaaa     5340

aaaaaaaaag uuaaaaaaaa aaaacugaaa aaaaaaaaau uuaaaaaaaa aaaaucuag      5399



<210>  974

<400>  974
000

<210>  975
<211>  589
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  975
gggagaccca agcuggcuag cucccgcagu cggcguccag cggcucugcu uguucgugug       60

ugugucguug caggccuuau ucggauccgc caccauggga ccgaagaaga agagaaaggu      120

cggaggagga agcacaaacc ugucggacau caucgaaaag gaaacaggaa agcagcuggu      180

cauccaggaa ucgauccuga ugcugccgga agaagucgaa gaagucaucg gaaacaagcc      240

ggaaucggac auccuggucc acacagcaua cgacgaaucg acagacgaaa acgucaugcu      300

gcugacaucg gacgcaccgg aauacaagcc gugggcacug gucauccagg acucgaacgg      360

agaaaacaag aucaagaugc ugugauaguc uagacaucac auuuaaaagc aucucagccu      420

accaugagaa uaagagaaag aaaaugaaga ucaauagcuu auucaucucu uuuucuuuuu      480

cguuggugua aagccaacac ccugucuaaa aaacauaaau uucuuuaauc auuuugccuc      540

uuuucucugu gcuucaauua auaaaaaaug gaaagaaccu cgagucuag                  589

<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

<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
<211>  8540
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  1000
gcgatcgcag taatcaatta cggggtcatt agttcatagc ccatatatgg agttccgcgt       60

tacataactt acggtaaatg gcccgcctgg ctgaccgccc aacgaccccc gcccattgac      120

gtcaataatg acgtatgttc ccatagtaac gccaataggg actttccatt gacgtcaatg      180

ggtggagtat ttacggtaaa ctgcccactt ggcagtacat caagtgtatc atatgccaag      240

tacgccccct attgacgtca atgacggtaa atggcccgcc tggcattatg cccagtacat      300

gaccttatgg gactttccta cttggcagta catctacgta ttagtcatcg ctattaccat      360

ggtgatgcgg ttttggcagt acatcaatgg gcgtggatag cggtttgact cacggggatt      420

tccaagtctc caccccattg acgtcaatgg gagtttgttt tggcaccaaa atcaacggga      480

ctttccaaaa tgtcgtaaca actccgcccc attgacgcaa atgggcggta ggcgtgtacg      540

gtgggaggtc tatataagca gagctcgttt agtgaaccgg ggtctctctg gttagaccag      600

atctgagcct gggagctctc tggctaacta gggaacccac tgcttaagcc tcaataaagc      660

ttgccttgag tgcttcaagt agtgtgtgcc cgtctgttgt gtgactctgg taactagaga      720

tccctcagac ccttttagtc agtgtggaaa atctctagca gtggcgcccg aacagggacc      780

tgaaagcgaa agggaaacca gagctctctc gacgcaggac tcggcttgct gaagcgcgca      840

cggcaagagg cgaggggcgg cgactggtga gtacgccaaa aattttgact agcggaggct      900

agaaggagag agatgggtgc gagagcgtca gtattaagcg ggggagaatt agatcgcgat      960

gggaaaaaat tcggttaagg ccagggggaa agaaaaaata taaattaaaa catatagtat     1020

gggcaagcag ggagctagaa cgattcgcag ttaatcctgg cctgttagaa acatcagaag     1080



gctgtagaca aatactggga cagctacaac catcccttca gacaggatca gaagaactta     1140

gatcattata taatacagta gcaaccctct attgtgtgca tcaaaggata gagataaaag     1200

acaccaagga agctttagac aagatagagg aagagcaaaa caaaagtaag accaccgcac     1260

agcaagcggc cgctgatctt cagacctgga ggaggagata tgagggacaa ttggagaagt     1320

gaattatata aatataaagt agtaaaaatt gaaccattag gagtagcacc caccaaggca     1380

aagagaagag tggtgcagag agaaaaaaga gcagtgggaa taggagcttt gttccttggg     1440

ttcttgggag cagcaggaag cactatgggc gcagcctcaa tgacgctgac ggtacaggcc     1500

agacaattat tgtctggtat agtgcagcag cagaacaatt tgctgagggc tattgaggcg     1560

caacagcatc tgttgcaact cacagtctgg ggcatcaagc agctccaggc aagaatcctg     1620

gctgtggaaa gatacctaaa ggatcaacag ctcctgggga tttggggttg ctctggaaaa     1680

ctcatttgca ccactgctgt gccttggaat gctagttgga gtaataaatc tctggaacag     1740

atttggaatc acacgacctg gatggagtgg gacagagaaa ttaacaatta cacaagctta     1800

atacactcct taattgaaga atcgcaaaac cagcaagaaa agaatgaaca agaattattg     1860

gaattagata aatgggcaag tttgtggaat tggtttaaca taacaaattg gctgtggtat     1920

ataaaattat tcataatgat agtaggaggc ttggtaggtt taagaatagt ttttgctgta     1980

ctttctatag tgaatagagt taggcaggga tattcaccat tatcgtttca gacccacctc     2040

ccaaccccga ggggacccga caggcccgaa ggaatagaag aagaaggtgg agagagagac     2100

agagacagat ccattcgatt agtgaacgga tctcgacggt atcggttaac ttttaaaaga     2160

aaagggggga ttggggggta cagtgcaggg gaaagaatag tagacataat agcaacagac     2220

atacaaacta aagaattaca aaaacaaatt acaaaaattc aaaattttgg ctcccgatcg     2280

ttgcgttaca cacacaatta ctgctgatcg agtgtagcct tcccacagtc cccgagaagt     2340

tggggggagg ggtcggcaat tgaaccggtg cctagagaag gtggcgcggg gtaaactggg     2400

aaagtgatgt cgtgtactgg ctccgccttt ttcccgaggg tgggggagaa ccgtatataa     2460

gtgcagtagt cgccgtgaac gttctttttc gcaacgggtt tgccgccaga acacaggtaa     2520

gtgccgtgtg tggttcccgc gggcctggcc tctttacggg ttatggccct tgcgtgcctt     2580



gaattacttc cacgcccctg gctgcagtac gtgattcttg atcccgagct tcgggttgga     2640

agtgggtggg agagttcgag gccttgcgct taaggagccc cttcgcctcg tgcttgagtt     2700

gaggcctggc ttgggcgctg gggccgccgc gtgcgaatct ggtggcacct tcgcgcctgt     2760

ctcgctgctt tcgataagtc tctagccatt taaaattttt gatgacctgc tgcgacgctt     2820

tttttctggc aagatagtct tgtaaatgcg ggccaagatg tgcacactgg tatttcggtt     2880

tttggggccg cgggcggcga cggggcccgt gcgtcccagc gcacatgttc ggcgaggcgg     2940

ggcctgcgag cgcggccacc gagaatcgga cgggggtagt ctcaagctgg ccggcctgct     3000

ctggtgcctg gcctcgcgcc gccgtgtatc gccccgccct gggcggcaag gctggcccgg     3060

tcggcaccag ttgcgtgagc ggaaagatgg ccgcttcccg gccctgctgc agggagctca     3120

aaatggagga cgcggcgctc gggagagcgg gcgggtgagt cacccacaca aaggaaaagg     3180

gcctttccgt cctcagccgt cgcttcatgt gactccacgg agtaccgggc gccgtccagg     3240

cacctcgatt agttctcgag cttttggagt acgtcgtctt taggttgggg ggaggggttt     3300

tatgcgatgg agtttcccca cactgagtgg gtggagactg aagttaggcc agcttggcac     3360

ttgatgtaat tctccttgga atttgccctt tttgagtttg gatcttggtt cattctcaag     3420

cctcagacag tggttcaaag tttttttctt ccatttcagg tgtcgtgatc tagacgccac     3480

catgtctcgc tccgtggcct tagctgtgct cgcgctactc tctctttctg gcctagaggc     3540

tgttatggct ccgcggactt taattttagg tggtggcgga tccggtggag gcggttctgg     3600

tggaggcggc tccatccagc gtacgccaaa gattcaggtt tactcacgtc atccagcaga     3660

gaatggaaag tcaaatttcc tgaattgcta tgtgtctggg tttcatccat ccgacattga     3720

agttgactta ctgaagaatg gagagagaat tgaaaaagtg gagcattcag acttgtcttt     3780

cagcaaggac tggtctttct atctcttgta ctacactgaa ttcaccccca ctgaaaaaga     3840

tgagtatgcc tgccgtgtga accatgtgac tttgtcacag cccaagatag ttaagtggga     3900

tcgcgacatg ggtggtggcg gttctggtgg tggcggtagt ggcggcggag gaagcggtgg     3960

tggcggttcc ggatctcact ccttgaagta tttccacact tccgtgtccc ggcccggccg     4020

cggggagccc cgcttcatct ctgtgggcta cgtggacgac acccagttcg tgcgcttcga     4080



caacgacgcc gcgagtccga ggatggtgcc gcgggcgccg tggatggagc aggaggggtc     4140

agagtattgg gaccgggaga cacggagcgc cagggacacc gcacagattt tccgagtgaa     4200

cctgcggacg ctgcgcggct actacaatca gagcgaggcc gggtctcaca ccctgcagtg     4260

gatgcatggc tgcgagctgg ggcccgacag gcgcttcctc cgcgggtatg aacagttcgc     4320

ctacgacggc aaggattatc tcaccctgaa tgaggacctg cgctcctgga ccgcggtgga     4380

cacggcggct cagatctccg agcaaaagtc aaatgatgcc tctgaggcgg agcaccagag     4440

agcctacctg gaagacacat gcgtggagtg gctccacaaa tacctggaga aggggaagga     4500

gacgctgctt cacctggagc ccccaaagac acacgtgact caccacccca tctctgacca     4560

tgaggccacc ctgaggtgct gggctctggg cttctaccct gcggagatca cactgacctg     4620

gcagcaggat ggggagggcc atacccagga cacggagctc gtggagacca ggcctgctgg     4680

ggatggaacc ttccagaagt gggcagctgt ggtggtgcct tctggagagg agcagagata     4740

cacgtgccat gtgcagcatg aggggctacc cgagcccgtc accctgagat ggaagccggc     4800

ttcccagccc accatcccca tcgtgggcat cattgctggc ctggttctcc ttggatctgt     4860

ggtctctgga gctgtggttg ctgctgtgat atggaggaag aagagctcag gtggaaaagg     4920

agggagctac tataaggctg agtggagcga cagtgcccag gggtctgagt ctcacagctt     4980

gtaaaagtag aagttgtctc ctcctgcact gactgactga tacaatcgat ttctggatcc     5040

gcaggcctct gctagaagtt gtctcctcct gcactgactg actgatacaa tcgatttctg     5100

gatccgcagg cctctgctag cttgactgac tgagtcgaca atcaacctct ggattacaaa     5160

atttgtgaaa gattgactgg tattcttaac tatgttgctc cttttacgct atgtggatac     5220

gctgctttaa tgcctttgta tcatgctatt gcttcccgta tggctttcat tttctcctcc     5280

ttgtataaat cctggttgct gtctctttat gaggagttgt ggcccgttgt caggcaacgt     5340

ggcgtggtgt gcactgtgtt tgctgacgca acccccactg gttggggcat tgccaccacc     5400

tgtcagctcc tttccgggac tttcgctttc cccctcccta ttgccacggc ggaactcatc     5460

gccgcctgcc ttgcccgctg ctggacaggg gctcggctgt tgggcactga caattccgtg     5520

gtgttgtcgg ggaagctgac gtcctttcca tggctgctcg cctgtgttgc cacctggatt     5580



ctgcgcggga cgtccttctg ctacgtccct tcggccctca atccagcgga ccttccttcc     5640

cgcggcctgc tgccggctct gcggcctctt ccgcgtcttc gccttcgccc tcagacgagt     5700

cggatctccc tttgggccgc ctccccgcct ggaattcgag ctcggtacct ttaagaccaa     5760

tgacttacaa ggcagctgta gatcttagcc actttttaaa agaaaagggg ggactggaag     5820

ggctaattca ctcccaacga agacaagatc tgctttttgc ttgtactggg tctctctggt     5880

tagaccagat ctgagcctgg gagctctctg gctaactagg gaacccactg cttaagcctc     5940

aataaagctt gccttgagtg cttcaagtag tgtgtgcccg tctgttgtgt gactctggta     6000

actagagatc cctcagaccc ttttagtcag tgtggaaaat ctctagcagt cctggccaac     6060

gtgagcaccg tgctgacctc caaatatcgt taagctggag cctgggagcc ggcctggccc     6120

tccgcccccc ccacccccgc agcccacccc tggtctttga ataaagtctg agtgagtggc     6180

cgacagtgcc cgtggagttc tcgtgacctg aggtgcaggg ccggcgctag ggacacgtcc     6240

gtgcacgtgc cgaggccccc tgtgcagctg caagggacag gcctagccct gcaggcctaa     6300

ctccgcccat cccgccccta actccgccca gttccgccca ttctccgcct catggctgac     6360

taattttttt tatttatgca gaggccgagg ccgcctcggc ctctgagcta ttccagaagt     6420

agtgaggacg cttttttgga ggccgaggct tttgcaaaga tcgaacaaga gacaggacct     6480

gcaggttaat taaatttaaa tcatgtgagc aaaaggccag caaaaggcca ggaaccgtaa     6540

aaaggccgcg ttgctggcgt ttttccatag gctccgcccc cctgacgagc atcacaaaaa     6600

tcgacgctca agtcagaggt ggcgaaaccc gacaggacta taaagatacc aggcgtttcc     6660

ccctggaagc tccctcgtgc gctctcctgt tccgaccctg ccgcttaccg gatacctgtc     6720

cgcctttctc ccttcgggaa gcgtggcgct ttctcatagc tcacgctgta ggtatctcag     6780

ttcggtgtag gtcgttcgct ccaagctggg ctgtgtgcac gaaccccccg ttcagcccga     6840

ccgctgcgcc ttatccggta actatcgtct tgagtccaac ccggtaagac acgacttatc     6900

gccactggca gcagccactg gtaacaggat tagcagagcg aggtatgtag gcggtgctac     6960

agagttcttg aagtggtggc ctaactacgg ctacactaga agaacagtat ttggtatctg     7020

cgctctgctg aagccagtta ccttcggaaa aagagttggt agctcttgat ccggcaaaca     7080



aaccaccgct ggtagcggtg gtttttttgt ttgcaagcag cagattacgc gcagaaaaaa     7140

aggatctcaa gaagatcctt tgatcttttc tacggggtct gacgctcagt ggaacgaaaa     7200

ctcacgttaa gggattttgg tcatgagatt atcaaaaagg atcttcacct agatcctttt     7260

aaattaaaaa tgaagtttta aatcaatcta aagtatatat gagtaaactt ggtctgacag     7320

ttaccaatgc ttaatcagtg aggcacctat ctcagcgatc tgtctatttc gttcatccat     7380

agttgcattt aaatggccgg cctggcgcgc cgtttaaacc tagatattga tagtctgatc     7440

ggtcaacgta taatcgagtc ctagcttttg caaacatcta tcaagagaca ggatcagcag     7500

gaggctttcg catgagtatt caacatttcc gtgtcgccct tattcccttt tttgcggcat     7560

tttgccttcc tgtttttgct cacccagaaa cgctggtgaa agtaaaagat gctgaagatc     7620

agttgggtgc gcgagtgggt tacatcgaac tggatctcaa cagcggtaag atccttgaga     7680

gttttcgccc cgaagaacgc tttccaatga tgagcacttt taaagttctg ctatgtggcg     7740

cggtattatc ccgtattgac gccgggcaag agcaactcgg tcgccgcata cactattctc     7800

agaatgactt ggttgagtat tcaccagtca cagaaaagca tcttacggat ggcatgacag     7860

taagagaatt atgcagtgct gccataacca tgagtgataa cactgcggcc aacttacttc     7920

tgacaacgat tggaggaccg aaggagctaa ccgctttttt gcacaacatg ggggatcatg     7980

taactcgcct tgatcgttgg gaaccggagc tgaatgaagc cataccaaac gacgagcgtg     8040

acaccacgat gcctgtagca atggcaacaa ccttgcgtaa actattaact ggcgaactac     8100

ttactctagc ttcccggcaa cagttgatag actggatgga ggcggataaa gttgcaggac     8160

cacttctgcg ctcggccctt ccggctggct ggtttattgc tgataaatct ggagccggtg     8220

agcgtgggtc tcgcggtatc attgcagcac tggggccaga tggtaagccc tcccgtatcg     8280

tagttatcta cacgacgggg agtcaggcaa ctatggatga acgaaataga cagatcgctg     8340

agataggtgc ctcactgatt aagcattggt aaccgattct aggtgcattg gcgcagaaaa     8400

aaatgcctga tgcgacgctg cgcgtcttat actcccacat atgccagatt cagcaacgga     8460

tacggcttcc ccaacttgcc cacttccata cgtgtcctcc ttaccagaaa tttatcctta     8520

agatcccgaa tcgtttaaac                                                 8540



<210>  1001
<211>  4607
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  1001
ttggccactc cctctctgcg cgctcgctcg ctcactgagg ccgggcgacc aaaggtcgcc       60

cgacgcccgg gctttgcccg ggcggcctca gtgagcgagc gagcgcgcag agagggagtg      120

gccaactcca tcactagggg ttcctagatc ttgccaacat accataaacc tcccattctg      180

ctaatgccca gcctaagttg gggagaccac tccagattcc aagatgtaca gtttgctttg      240

ctgggccttt ttcccatgcc tgcctttact ctgccagagt tatattgctg gggttttgaa      300

gaagatccta ttaaataaaa gaataagcag tattattaag tagccctgca tttcaggttt      360

ccttgagtgg caggccaggc ctggccgtga acgttcactg aaatcatggc ctcttggcca      420

agattgatag cttgtgcctg tccctgagtc ccagtccatc acgagcagct ggtttctaag      480

atgctatttc ccgtataaag catgagaccg tgacttgcca gccccacaga gccccgccct      540

tgtccatcac tggcatctgg actccagcct gggttggggc aaagagggaa atgagatcat      600

gtcctaaccc tgatcctctt gtcccacaga tatccagaac cctgaccctg cggctccggt      660

gcccgtcagt gggcagagcg cacatcgccc acagtccccg agaagttggg gggaggggtc      720

ggcaattgaa ccggtgccta gagaaggtgg cgcggggtaa actgggaaag tgatgtcgtg      780

tactggctcc gcctttttcc cgagggtggg ggagaaccgt atataagtgc agtagtcgcc      840

gtgaacgttc tttttcgcaa cgggtttgcc gccagaacac aggtaagtgc cgtgtgtggt      900

tcccgcgggc ctggcctctt tacgggttat ggcccttgcg tgccttgaat tacttccacg      960

cccctggctg cagtacgtga ttcttgatcc cgagcttcgg gttggaagtg ggtgggagag     1020

ttcgaggcct tgcgcttaag gagccccttc gcctcgtgct tgagttgagg cctggcttgg     1080

gcgctggggc cgccgcgtgc gaatctggtg gcaccttcgc gcctgtctcg ctgctttcga     1140

taagtctcta gccatttaaa atttttgatg acctgctgcg acgctttttt tctggcaaga     1200



tagtcttgta aatgcgggcc aagatgtgca cactggtatt tcggtttttg gggccgcggg     1260

cggcgacggg gcccgtgcgt cccagcgcac atgttcggcg aggcggggcc tgcgagcgcg     1320

gccaccgaga atcggacggg ggtagtctca agctggccgg cctgctctgg tgcctggcct     1380

cgcgccgccg tgtatcgccc cgccctgggc ggcaaggctg gcccggtcgg caccagttgc     1440

gtgagcggaa agatggccgc ttcccggccc tgctgcaggg agctcaaaat ggaggacgcg     1500

gcgctcggga gagcgggcgg gtgagtcacc cacacaaagg aaaagggcct ttccgtcctc     1560

agccgtcgct tcatgtgact ccacggagta ccgggcgccg tccaggcacc tcgattagtt     1620

ctcgagcttt tggagtacgt cgtctttagg ttggggggag gggttttatg cgatggagtt     1680

tccccacact gagtgggtgg agactgaagt taggccagct tggcacttga tgtaattctc     1740

cttggaattt gccctttttg agtttggatc ttggttcatt ctcaagcctc agacagtggt     1800

tcaaagtttt tttcttccat ttcaggtgtc gtgatgcggc cgccaccatg ggatcttgga     1860

cactgtgttg cgtgtccctg tgcatcctgg tggccaagca cacagatgcc ggcgtgatcc     1920

agtctcctag acacgaagtg accgagatgg gccaagaagt gaccctgcgc tgcaagccta     1980

tcagcggcca cgattacctg ttctggtaca gacagaccat gatgagaggc ctggaactgc     2040

tgatctactt caacaacaac gtgcccatcg acgacagcgg catgcccgag gatagattca     2100

gcgccaagat gcccaacgcc agcttcagca ccctgaagat ccagcctagc gagcccagag     2160

atagcgccgt gtacttctgc gccagcagaa agacaggcgg ctacagcaat cagccccagc     2220

actttggaga tggcacccgg ctgagcatcc tggaagatct gaagaacgtg ttcccacctg     2280

aggtggccgt gttcgagcct tctgaggccg agatcagcca cacacagaaa gccacactcg     2340

tgtgtctggc caccggcttc tatcccgatc acgtggaact gtcttggtgg gtcaacggca     2400

aagaggtgca cagcggcgtc agcaccgatc ctcagcctct gaaagagcag cccgctctga     2460

acgacagcag atactgcctg agcagcagac tgagagtgtc cgccaccttc tggcagaacc     2520

ccagaaacca cttcagatgc caggtgcagt tctacggcct gagcgagaac gatgagtgga     2580

cccaggatag agccaagcct gtgacacaga tcgtgtctgc cgaagcctgg ggcagagccg     2640

attgtggctt taccagcgag agctaccagc agggcgtgct gtctgccaca atcctgtacg     2700



agatcctgct gggcaaagcc actctgtacg ccgtgctggt gtctgccctg gtgctgatgg     2760

ccatggtcaa gcggaaggat agcaggggcg gctccggtgc cacaaacttc tccctgctca     2820

agcaggccgg agatgtggaa gagaaccctg gccctatgga aaccctgctg aaggtgctga     2880

gcggcacact gctgtggcag ctgacatggg tccgatctca gcagcctgtg cagtctcctc     2940

aggccgtgat tctgagagaa ggcgaggacg ccgtgatcaa ctgcagcagc tctaaggccc     3000

tgtacagcgt gcactggtac agacagaagc acggcgaggc ccctgtgttc ctgatgatcc     3060

tgctgaaagg cggcgagcag aagggccacg agaagatcag cgccagcttc aacgagaaga     3120

agcagcagtc cagcctgtac ctgacagcca gccagctgag ctacagcggc acctactttt     3180

gtggcaccgc ctggatcaac gactacaagc tgtctttcgg agccggcacc acagtgacag     3240

tgcgggccaa tattcagaac cccgatcctg ccgtgtacca gctgagagac agcaagagca     3300

gcgacaagag cgtgtgcctg ttcaccgact tcgacagcca gaccaacgtg tcccagagca     3360

aggacagcga cgtgtacatc accgataaga ctgtgctgga catgcggagc atggacttca     3420

agagcaacag cgccgtggcc tggtccaaca agagcgattt cgcctgcgcc aacgccttca     3480

acaacagcat tatccccgag gacacattct tcccaagtcc tgagagcagc tgcgacgtga     3540

agctggtgga aaagagcttc gagacagaca ccaacctgaa cttccagaac ctgagcgtga     3600

tcggcttcag aatcctgctg ctcaaggtgg ccggcttcaa cctgctgatg accctgagac     3660

tgtggtccag ctaacctcga ctgtgccttc tagttgccag ccatctgttg tttgcccctc     3720

ccccgtgcct tccttgaccc tggaaggtgc cactcccact gtcctttcct aataaaatga     3780

ggaaattgca tcgcattgtc tgagtaggtg tcattctatt ctggggggtg gggtggggca     3840

ggacagcaag ggggaggatt gggaagacaa tagcaggcat gctggggatg cggtgggctc     3900

tatggcttct gaggcggaaa gaaccagctg gggctctagg gggtatcccc actagtcgtg     3960

taccagctga gagactctaa atccagtgac aagtctgtct gcctattcac cgattttgat     4020

tctcaaacaa atgtgtcaca aagtaaggat tctgatgtgt atatcacaga caaaactgtg     4080

ctagacatga ggtctatgga cttcaagagc aacagtgctg tggcctggag caacaaatct     4140

gactttgcat gtgcaaacgc cttcaacaac agcattattc cagaagacac cttcttcccc     4200



agcccaggta agggcagctt tggtgccttc gcaggctgtt tccttgcttc aggaatggcc     4260

aggttctgcc cagagctctg gtcaatgatg tctaaaactc ctctgattgg tggtctcggc     4320

cttatccatt gccaccaaaa ccctcttttt actaagaaac agtgagcctt gttctggcag     4380

tccagagaat gacacgggaa aaaagcagat gaagagaagg tggcaggaga gggcacgtgg     4440

cccagcctca gtctctagat ctaggaaccc ctagtgatgg agttggccac tccctctctg     4500

cgcgctcgct cgctcactga ggccgcccgg gcaaagcccg ggcgtcgggc gacctttggt     4560

cgcccggcct cagtgagcga gcgagcgcgc agagagggag tggccaa                   4607

<210>  1002
<211>  91
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<222>  (1)..(20)
<223>  n is a, c, g, or u

<400>  1002
nnnnnnnnnn nnnnnnnnnn guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucacg aaagggcacc gagucggugc u                                      91

<210>  1003
<211>  91
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments



<220>
<221>  misc_feature
<222>  (1)..(20)
<223>  n is a, c, g, or u

<400>  1003
nnnnnnnnnn nnnnnnnnnn guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucacg aaagggcacc gagucggugc u                                      91

<210>  1004

<400>  1004
000

<210>  1005
<211>  887
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  1005
gggaagcuca gaauaaacgc ucaacuuugg ccggaucugc caccaugacc aaccuguccg       60

acaucaucga gaaggagacc ggcaagcagc uggugaucca ggaguccauc cugaugcugc      120

ccgaggaggu ggaggaggug aucggcaaca agcccgaguc cgacauccug gugcacaccg      180

ccuacgacga guccaccgac gagaacguga ugcugcugac cuccgacgcc cccgaguaca      240

agcccugggc ccuggugauc caggacucca acggcgagaa caagaucaag augcuguccg      300

gcggcuccaa gcggaccgcc gacggcuccg aguucgaguc ccccaagaag aagcggaagg      360

uggagugaua gcuagcacca gccucaagaa cacccgaaug gagucucuaa gcuacauaau      420

accaacuuac acuuuacaaa auguuguccc ccaaaaugua gccauucgua ucugcuccua      480

auaaaaagaa aguuucuuca cauucucucg agaaaaaaaa aaaauggaaa aaaaaaaaac      540

ggaaaaaaaa aaaagguaaa aaaaaaaaau auaaaaaaaa aaaacauaaa aaaaaaaaac      600

gaaaaaaaaa aaacguaaaa aaaaaaaacu caaaaaaaaa aaagauaaaa aaaaaaaacc      660

uaaaaaaaaa aaauguaaaa aaaaaaaagg gaaaaaaaaa aaacgcaaaa aaaaaaaaca      720

caaaaaaaaa aaaugcaaaa aaaaaaaauc gaaaaaaaaa aaaucuaaaa aaaaaaaacg      780



aaaaaaaaaa aacccaaaaa aaaaaaagac aaaaaaaaaa aauagaaaaa aaaaaaaguu      840

aaaaaaaaaa aacugaaaaa aaaaaaauuu aaaaaaaaaa aaucuag                    887

<210>  1006
<211>  70
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  1006
guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc cguuaucacg aaagggcacc       60

gagucggugc                                                              70

<210>  1007
<211>  70
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  1007
guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc cguuaucacg aaagggcacc       60

gagucggugc                                                              70

<210>  1008
<211>  70
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic



<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  1008
guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc cguuaucacg aaagggcacc       60

gagucggugc                                                              70

<210>  1009
<211>  68
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  1009
guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc cguuaucaac uuggcaccga       60

gucggugc                                                                68

<210>  1010
<211>  68
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  1010
guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc cguuaucaaa auggcaccga       60

gucggugc                                                                68

<210>  1011
<211>  68
<212>  RNA



<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  1011
guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc cguuaucaaa auggcaccga       60

gucggugc                                                                68

<210>  1012
<211>  68
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  1012
guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc cguuaucaaa auggcaccga       60

gucggugc                                                                68

<210>  1013
<211>  80
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature



<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  1013
guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc cguuaucaac uugaaaaagu       60

ggcaccgagu cggugcuuuu                                                   80

<210>  1014
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<220>
<221>  misc_feature
<222>  (1)..(20)
<223>  n is a, c, g, or u

<400>  1014
nnnnnnnnnn nnnnnnnnnn guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  1015
<211>  91
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  1015
gcugcagcgc acggguacca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucacg aaagggcacc gagucggugc u                                      91



<210>  1016
<211>  91
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<223>  contains 2'‐O‐Me and PS modifications; see specification as filed
       for detailed description of substitutions and preferred 
       embodiments

<400>  1016
gcugcagcgc acggguacca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucacg aaagggcacc gagucggugc u                                      91
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