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COMPOSITIONSANDMETHODSFORGENETICALLYMODIFYINGCIITAINA 
CELL 

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

ApplicationNo.63/130,098 filedDecember23,2020,USProvisionalApplicationNo.  

63/251,002,filedSeptember30,2021 USProvisionalApplicationNo.63/254,971,filed 

October12,2021,andUSProvisionalApplicationNo.63/288,502,filedDecember10,2021'I 

eachofwhichdisclosuresishereinincorporatedbyreferenceinitsentirety.  

[0002] ThisapplicationisfiledwithaSequenceListinginelectronicformat.TheSequence 

Listingisprovidedasafileentitled'~2O21-12-2O01155-0038-OOPCTSeqList5T25.txt" 

createdonDecember20,2021, whichis410,044bytesinsize.Theinformationintheelectronic 

formatofthesequencelistingisincorporatedhereinbyreferenceinitsentirety.  

INTRODUCTIONANDSUMMARY 

[0003] TheabilitytodownregulateMI-ICclassIIiscriticalformanyinvivoandcxvivo 

utilitiese.g.,whenusingallogeneiccells(originatingfromadonor)fortransplantationand/or 

e.g.,forcreatingacellpopulationinvitrothatdoesnotactivateTcells.Inparticularthe 

transferofallogeneiccellsintoasubjectisofgreatinteresttothefieldofcelltherapy.Theuse 

ofallogeneiccellshasbeenlimitedduetotheproblemofrejectionbytherecipientsubject's 

immunecellswhichrecognizethetransplantedcellsasforeignandmountanattack.Toavoid 

theproblemofimmunerejectioncell-basedtherapieshavefocusedonautologousapproaches 

thatuseasubject'sowncellsasthecellsourcefortherapyanapproachthatistime-consuming 

[0004] Typicallyimmunerejectionofallogeneiccellsresultsfromamismatchingofmajor 

histocompatibilitycomplex(MHC)moleculesbetweenthedonorandrecipient.Withinthe 

humanpopulationMHCmoleculesexistinvariousformsincludinge.g., numerousgenetic 

variantsofanygivenMIJCgeneU/.C allelesencodingdifferentformsofMHCprotein.The 

primaryclassesofMHCmoleculesarereferredtoasMHCclassIandMHCclassII.MHC 

classImolecules(e.g.,HLA-AHLA-BandHLA-Cinhumans)areexpressedonallnucleated 

cellsandpresentantigenstoactivatecytotoxicTcells(CDS+TcellsorCTLs).MHCclassII 

molecules(e.g.,HLA-DPHLA-DQandHLA-DRinhumans)areexpressedononlycertain 

celltypes(e.g., Bcellsdendriticcellsandmacrophages)andpresentantigenstoactivate 

helperTcells(CD4+TcellsorThcells),whichinturnprovidesignalstoBcellstoproduce 

antibodies.  

1 
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[0005] Slightdifferences, e.g., inMHCallelesbetweenindividualscancausetheTcellsin 

arecipienttobecomeactivated.DuringTcelldevelopmentanindividual'sTcellrepertoireis 

tolerizedtoonesownMHCmoleculesbutTcellsthatrecognizeanotherindividual'sMI-IC 

moleculesmaypersistincirculationandarereferredtoasalloreactiveTcellsAlloreactiveT 

cellscanbecomeactivatede.g., bythepresenceofanotherindividual'scellsexpressingMHC 

moleculesinthebodycausinge.g., graftversushostdiseaseandtransplantrejection.  

[0006] Methodsandcompositionsforreducingthesusceptibilityofanallogeneiccellto 

rejectionareofinterestincludinge.g., reducingthecell'sexpressionofMI-ICproteintoavoid 

recipientTcellresponses.Inpracticetheabilitytogeneticallymodifyanallogeneiccellfor 

transplantationintoasubjecthasbeenhamperedbytherequirementformultiplegeneeditsto 

reduceallMHCproteinexpressionwhileatthesametimeavoidingotherharmfulrecipient 

immuneresponses.ForexamplewhilestrategiestodepleteMHCclassIproteinmayreduce 

activationofCTLscellsthatlackMHCclassIontheirsurfacearesusceptibletolysisby 

naturalkiller(NK)cellsoftheimmunesystembecauseNKcellactivationisregulatedbyMHC 

classI-specificinhibitoryreceptors.GeneeditingstrategiestodepleteMHCclassIImolecules 

havealsoprovendifficultparticularlyincertaincelltypesforreasonsincludinglowediting 

efficienciesandlowcellsurvivalratespreventingpracticalapplicationasacelltherapy.  

[0007] Thusthereexistsaneedforimprovedmethodsandcompositionsformodifying 

allogeneiccellstoovercometheproblemofrecipientimmunerejectionandthetechnical 

difficultiesassociatedwiththemultiplegeneticmodificationsrequiredtoproduceasafercell 

fortransplant.  

expressionofMHCclassII.TheengineeredcellcompnsesageneticmodificationintheCIJTA 

gene(classIImajorhistocompatibilitycomplextransactivator),whichmaybeusefulincell 

therapy.Thedisclosurefurtherprovidescompositionsandmethodstoreduceoreliminate 

surfaceexpressionofMHCclassIIproteininacellbygeneticallymodifyingtheCIJTAgene.  

TheCIJTAproteinfunctionsasatranscriptionalactivator(activatingtheMHCclassII 

promoter)andisessentialforMHCclassIIproteinexpression.  

[0009] Insomeembodimentsthedisclosurefurtherprovidescompositionsandmethodsto 

reduceoreliminatesurfaceexpressionofMHCclassIproteininthecelle.g.,bygenetically 

modifyingB2M([3-2-microgloblin)orbygeneticallymodifyingtheHLA-Agene.TheB2M 

proteinformsaheterodimerwithMHCclassImoleculesandisrequiredforMHCclassI 

proteinexpressiononthecellsurface.InsomeembodimentscomprisingaB2Mgenetic 

modificationthedisclosurefurtherprovidesexpressionofanNKcellinhibitormoleculeby 

2 
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thecelltoreduceoreliminatethelyticactivityofNKcells.Insomeembodimentsthe 

disclosurefurtherprovidescompositionsandmethodstoreduceoreliminatesurfaceexpression 

ofHLA-AincellshomozygousforHLA-BandhomozygousforHLA-C.  

[0010] Insomeembodimentsthemethodsandcompositionsfurtherprovideforinsertion 

ofanexogenousnucleicacid, e.g.,encodingatargetingreceptorotherpolypeptideexpressed 

onthecellsurfaceorapolypeptidethatissecretedfromthecellInsomeembodimentsthe 

engineeredcellisusefulasacellfactory"forsecretinganexogenousproteininarecipient.  

Insomeembodimentstheengineeredcellisusefulasanadoptivecelltherapy.  

110011] Providedhereinisanengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellcomprisingageneticmodification 

intheCIJTAgenewhereinthegeneticmodificationcomprisesatleastonenucleotideofan 

exonwithinthegenomiccoordinateschrl6:10902662-chri6:10923285.  

[0012] Providedhereinisanengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellcomprisingageneticmodification 

intheCIJTAgenewhereinthegeneticmodificationcomprisesanindelaCtoTsubstitution 

oranAto(3substitutionwithinthegenomiccoordinateschosenfrom: chri6:10902662

10902682, chrl6:10902723-10902743, chrl6:10902729-10902749, chrl6:10903747

10903767, chrl6:10903824-10903844, chrl6:10903824-10903844, chrl6:10903848

10903868, chrl6:10904761-10904781, chrl6:10904764-10904784, chrl6:10904765

10904785, chrl6:10904785-10904805, chrl6:10906542-10906562, chrl6:10906556

10906576, chrl6:10906609-10906629, chrl6:10906610-10906630, chrl6:10906616

10906777, chrl6:10906757-10906777, chrl6:10906821-10906841, chrl6:10906823

10906843, chrl6:10906847-10906867, chrl6:10906848-10906868, chrl6:10906853

10906873, chrl6:10906904-10906924, chrl6:10906907-10906927, chrl6:10906913

10906933, chrl6:10906968-10906988, chrl6:10906970-10906990, chrl6:10906985

10907005, chrl6:10907030-10907050, chrl6:10907058-10907078, chrl6:10907119

10907139, chrl6:10907139-10907159, chrl6:10907172-10907192, chrl6:10907272

10907292, chrl6:10907288-10907308, chrl6:10907314-10907334, chrl6:10907315

10907335, chrl6:10907325-10907345, chrl6:10907363-10907383, chrl6:10907384

10907404, chri6:10907385-10907405, chri6:10907433-10907453, chri6:10907434

10907454, chrl6:10907435-10907455, chrl6:10907441-10907461, chrl6:10907454

10907474, chri6:10907461-10907481, chri6:10907476-10907496, chri6:10907539

10907559, chri6:10907586-10907606, chri6:10907589-10907609, chri6:10907621

3 
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10907641, chrl6:10907622-10907642, chrl6:10907623-10907643, chrl6:10907730

10907750, chrl6:10907731-10907751, chrl6:10907757-10907777, chrl6:10907781

10907801, chrl6:10907787-10907807, chrl6:10907790-10907810, chrl6:10907810

10907830, chrl6:10907820-10907840, chrl6:10907870-10907890, chrl6:10907886

10907906, chrl6:10907924-10907944, chrl6:10907928-10907948, chrl6:10907932

10907952, chri6:10907935-10907955, chri6:10907978-10907998, chri6:10907979

10907999, chrl6:10908069-10908089, chri6:10908073-10908093, chri6:10908101

10908121, chrl6:10909056-10909076, chrl6:10909138-10909158, chrl6:10910195

10910215, chrl6:10910196-10910216, chrl6:10915592-10915612, chrl6:10915626

10915646, chrl6:10916375-10916395, chrl6:10916382-10916402, chrl6:10916426

10916446, chrl6:10916432-10916452, chrl6:10918486-10918506, chrl6:10918492

10918512, chrl6:10918493-10918513, chrl6:10922435-10922455, chrl6:10922441

10922461, chrl6:10922441-10922461, chrl6:10922444-10922464, chrl6:10922460

10922480,chrl6:10923257-10923277,andchrl6:10923265-10923285.  

[0013] Providedhereinisamethodofmakinganengineeredcellwhichhasreducedor 

eliminatedsurfaceexpressionofMHCclassIIproteinrelativetoanunmodifiedcell, 

comprisingcontactingacellwithacompositioncomprising:(a)aCIJTAguideRNA 

comprising(i)aguidesequenceselectedfromSEQIDNOs:1-117;(ii)atleast17,18,19,or 

20contiguousnucleotidesofasequenceselectedfromSEQIDNOs:1-117;(iii)aguide 

sequenceatleast950o,900oor35O~identicaltoasequenceselectedfromSEQIDNOs:1

117;(iv)asequencethatcomprises10contiguousnucleotides+10nucleotidesofagenomic 

from(iv);or(vi)aguidesequencethatisatleast950o,900oor85%identicaltoasequence 

selectedfrom(v);and(b)optionallyanRNA-guidedDNAbindingagentoranucleicacid 

encodinganRNA-guidedDNAbindingagent.  

[0014] ProvidedhereinisamethodofreducingoreliminatingsurfaceexpressionofMHC 

classIIproteininanengineeredcellrelativetoanunmodifiedcellcomprisingcontactinga 

cellwithacompositioncomprising:(a)aCIJTAguideRNAcomprising(i)aguidesequence 

selectedfromSEQIDNOs:1-1iT(ii)atleast17,18,19,or20contiguousnucleotidesofa 

sequenceselectedfromSEQIDNOs:1-117;(iii)aguidesequenceatleast950o 900oor85~o 

identicaltoasequenceselectedfromSEQIDNOs: , (iv)asequencethatcomprises10 

contiguousnucleotides+10nucleotidesofagenomiccoordinatelistedinTable , (v)atleast 

17,18,19,or20contiguousnucleotidesofasequencefrom(iv);or(vi)aguidesequencethat 

isatleast950o,900oor85'~oidenticaltoasequenceselectedfrom(v);and(b)optionallyan 

4 
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RNA-guidedDNAbindingagentoranucleicacidencodinganRNA-guidedDNAbinding 

agent.  

[0015] Furtherembodimentsareprovidedthroughoutanddescribedintheclaimsand 

4 

BRIEFDESCRIPTIONOFTHEDRAWINGS 

[0016] FIGS.lA-BshowresultsofscreeningCIJTAguidesforefficacyineditingTcells 

withCas9intwodonorsfollowingelectroporationwithRNP.FIG.lAshowspercentediting 

followingCJITAeditinginTcells.FIG.lBshowspercentMHCclassIInegativecells 
4 

followingCIJTAeditinginTcells.  

[0017] FIGS.2A-Bshowdose-responseresultsforeditingTcellswithCas9andthree 

individualCIJTAguides(0013674,00136750013676)formulatedinLNPcompositions.  

FIG.2AshowspercentindeleditingintotalTcells(n1) FIG.2Bshowsthepercentageof 

MI-ICclassIInegativeTcellsfollowingCIJTAeditingascomparedtountreatedTcells.  

[0018] FIGS.3A-Bshowresultsofadose-responsescreenoffourCJITAguides 

(CR002961CR009217,CR007982,andCR007994)foreditingTcellswithCas9.FIG.3A 

showsthepercenteditinginTcells.FIG.3BshowsthepercentageofMHCclassIInegative 

TcellsfollowingCIJTAediting.  

[0019] FIGS.4A-BshowresultsforefficiencyofthreeCJITAguides(0016086,GO16092 

and0016067)foreditingTcellswithBC22.FIG.4AshowsthepercentC-to-Tconversion.  

FIG.4BshowsthepercentageofMI-ICclassIInegativeTcells.  

[0020] FIGS.5A-BshowresultsforthreeCIJTAguides(0013676,0013675,0015535) 

positiveCD4+andCDS+Tcells.FIG.5BshowsthepercentageofMHCclassIInegativeT 

cellswithandwithoutinsertionofmCheriyandascomparedtountreatedTcells.  

[0021] FIGS.6A-BshowresultsforCJITAguide0016086withCas9orBC22.FIG.6A 

showsthepercentoftotalreadsforindelsC-to-MGconversionandC-4o-Gconversionwith 

increasingconcentrationofCas9mRNAorBC22mRNA.FIG.6Bshowsthepercentageof 

MI-ICclassIInegativeTcellswithincreasingconcentrationofCas9mRNAorBC22mRNA.  

[0022] FIGS.7A-FshowresultsforsequentialeditinginCDS+Tcells.FIG.7Ashowsthe 

percentageofHLA-Apositivecells.FIG.7BshowsthepercentageofMHCclassIIpositive 

cells.FIG.7CshowsthepercentageofWTlTCRpositiveCD3+,VbS+cells.FIG.7Dshows 

thepercentageofCD3+cellsdisplayingmis-pairedTCRs.FIG.7Eshowsthepercentageof 

5 
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CD3+,VbS-cellsdisplayingonlyendogenousTCRs.FIG.7FshowsthepercentageofCD3+ 

VbS+,positivefortheWT1TCRandnegativeforHLA-AandMHCclassII.  

[0023] FIGS.SA-FshowresultsforsequentialeditinginCD4+Tcells.FIG.SAshowsthe 

percentageofHLA-Apositivecells.FIG.SBshowsthepercentageofMHCclassIIpositive 

cells.FIG.SCshowsthepercentageofWTlTCRpositiveCD3+,VbS+cells.FIG.SDshows 

thepercentagecellsdisplayingmis-pairedTCRs.FIG.SEshowsthepercentageofCD3+,VbS

cellsdisplayingonlyendogenousTCRs.FIG.SFshowsthepercentageofCD3+, VbS+ 

positivefortheWT1TCRandnegativeforHLA-AandMHCclassII.  

[0024] FIGS.9A-DshowthepercentindelsfollowingsequentialeditingofTcellsfor 

CIITA(FIG.9A),HLA-A(FIG.9B),TRBC1(FIG.9C),andTRBC2(FIG.9D)inTcells.  

[0025] FIG.10showsresistancetoNK-cellmediatedkillingofHLA-Aknockout(HLA

B/Cmatch)TcellsversusB2MknockoutTcellsoptionallyincludinganexogenousHLA-B 

constructaspercentTcelllysis.HLA-AknockoutHLA-ACIITAdoubleknockoutB2M 

knockoutB2M+HLA-Bandwildtypecellsarecompared.  

[0026] FIGS.1lA-BshowluciferaseexpressionfromB2MCIITAHLA-Aordouble 

(HLA-ACIITA)knockouthumanTcellsadministeredtomiceinoculatedhumannaturalkiller 

cells.FIG.1lAshowsradiance(photons/s/cm2/sr)fromluciferaseexpressingTcellspresent 

atthevarioustimepointsafterinjection.FIG.1lBshowsradiance(photons/s/cm2/sr)from 

luciferaseexpressingTcellspresentinthevariousmicegroupsonDay27.  

[0027] FIGS.12A-BshowluciferaseexpressionfromB2MandAlloWT1knockouthuman 

Tcellsadministeredtomiceinoculatedwithhumannaturalkillercells.FIG.12Ashowstotal 

FIG.12Bshowstotalflux(p/s)fromluciferaseexpressingTcellspresentinthevariousmice 

groupsafter31days.  

[0025] FIGS.13A-BshowthepercentnormalizedproliferationofhostCD4(FIG.13A)or 

hostCDS(FIG.13B)TcellstriggeredbyHLAclassI+HLAclassIIdoubleknockoutor 

HLA-AandHLAclassIIdoubleknockoutengineeredautologousorallogeneicTcells.  

[0029] FIGS.14A-FshowsapanelofpercentCDS+(FIG.14A),endogenousTCR+(FIG.  

14B),WT1TCR+(FIG.14C),HLA-A2knockout(FIG.14D),HLA-DRDPDQknockout(FIG.  

14E),andO~AlloWT1(FIG.14F).  

[0030] FIG.15showstotalflux(p/s)fromluciferaseexpressingTcellspresentatthe 

varioustimepointsafterinjectionoutto15days.  

6 
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[0031] FIGS. 16A-16BrespectivelyshowreleaseofJFN-yandIL-2insupematantsfrom 

akillingassaycontainingaco-cultureofengineeredTcellsfromtheAllo-WT1,Auto-WT1 

TCRKOandWildtype(WT)groupswithtargettumorcells.  

[0032] FIGS.17A-17BshowCIJTAHLA-ATRACandTRBCeditingandWT1TCR 

insertionratesinCDS+Tcellsinthreeconditions.Thepercentageofcellsexpressingrelevant 

cellsurfaceproteinsfollowingsequentialTcellengineeringareshowninFIG.17AforCD8+ 

Tcells.ThepercentofTcellswithallintendededits(insertionoftheWT1-TCRcombined 

withknockoutofHLA-AandCIITA)isshowninFIG17B.  

[0033] FIG.18showsmeanpercenteditingattheCIITAlocusinTcellstreatedwith 

sgRNAinthe100-meror91-merformats.  

[0034] Fig.19showsthemeanpercentageofCDS+TcellsthatarenegativeforHLA

DRDPDQsurfacereceptorsfollowingtreatmentwithsgRNAsinthe100-meror91-mer 

formatstargetingCIITA.  

DETAILEDDESCRIPTION 

[0035] Thepresentdisclosureprovidesengineeredcells aswellasmethodsand 

compositionsforgeneticallymodifyingacelltomakeanengineeredcellandpopulationsof 

engineeredcellsthatareusefulforexampleforadoptivecelltransfer(ACT)therapies.The 

disclosureprovidedhereinovercomescertainhurdlesofpriormethodsbyprovidingmethods 

andcompositionsforgeneticallymodifyingCIITAtoreduceexpressionofMHCclassII 

proteinonthesurfaceofacell.Insomeembodimentsthedisclosureprovidesengineeredcells 

withreducedoreliminatedsurfaceexpressionofMHCclassIIasaresultofagenetic 

andmethodsforreducingoreliminatingexpressionofMHCclassIIproteinandcompositions 

andmethodstofurtherreducethecell'ssusceptibilitytoimmunerejection.Forexamplein 

someembodimentsthemethodsandcompositionscomprisereducingoreliminatingsurface 

expressionofMHCclassIIproteinbygeneticallymodifyingCIITAandreducingor 

eliminatingsurfaceexpressionofMHCclassIproteinand/orinsertinganexogenousnucleic 

acidencodinganNKcellinhibitormoleculeoratargetingreceptororotherpolypeptide 

(expressedonthecellsurfaceorsecreted)intothecellbygeneticmodification.Theengineered 

cellcompositionsproducedbythemethodsdisclosedhereinhavedesirableproperties 

includinge.g., reducedexpressionofMHCmoleculesreducedimmunogenicityinvitroandin 

vivo increasedsurvivalandincreasedgeneticcompatibilitywithgreatersubjectsfor 

transplant.  

7 

modificationintheCIITAgene.Insomeembodimentsthedisclosureprovidescompositions
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CC C' [0036] Theterm about"or approximately"meansanacceptableerrorforaparticular 

valueasdeterminedbyoneofordinaryskillintheartwhichdependsinpartonhowthevalue 

ismeasuredordeterminedoradegreeofvariationthatdoesnotsubstantiallyaffectthe 

propertiesofthedescribedsubjectmatterorwithinthetolerancesacceptedinthearte.g., 

within o, 500, 200 or10o.Accordinglyunlessindicatedtothecontrarythenumerical 

parameterssetforthinthefollowingspecificationandattachedclaimsareapproximationsthat 

mayvarydependinguponthedesiredpropertiessoughttobeobtained.Attheveryleastand 

notasanattempttolimittheapplicationofthedoctrineofequivalentstothescopeofthe 

claimseachnumericalparametershouldatleastbeconstruedinlightofthenumberofreported 

significantdigitsandbyapplyingordinaryroundingtechniques.  

I. Definitions 

[0037] Unlessstatedotherwisethefollowingtermsandphrasesasusedhereinareintended 

tohavethefollowingmeanings: 
CC [0038] Thetermorcombinationsthereof'asusedhereinreferstoallpermutationsand 

combinationsofthelistedtermsprecedingtheterm.Forexample,"ABCorcombinations 

thereof'isintendedtoincludeatleastoneofABCABACBCorABCandiforderis 
importantinaparticularcontextalsoBACACBACBCBABCABAC orCAB.  

, , , 

0 

Continuingwiththisexampleexpresslyincludedarecombinationsthatcontainrepeatsofone 

ormoreitemortermsuchasBBAAAAABBBCCBBACABAandsoforth.Theskilled 

artisanwillunderstandthattypicallythereisnolimitonthenumberofitemsortermsinany 

combinationunlessotherwiseapparentfromthecontext.  
0 C 

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

0 0 0 

[0040] An"allogeneiccellasusedhereinreferstoacelloriginatingfromadonorsubject 

ofthesamespeciesasarecipientsubjectwhereinthedonorsubjectandrecipientsubjecthave 

geneticdissimilaritye.g., genesatoneormorelocithatarenotidentical.Thus, e.g.,acellis 

allogeneicwithrespecttothesubjecttobeadministeredthecell.Asusedhereinacellthatis 

removedorisolatedfromadonorthatwillnotbe 0 intotheodginaldonor,0 
is 

consideredanallogeneiccell.  

[0041] An"autologous"cellasusedhereinreferstoacellderivedfromthesamesubject 
0 

towhomthematerialwilllaterbere-introduced.Thuse.g., acellisconsideredautologousif 
itisremovedfromasubjectanditwillthenbe 0 intothesamesubject.  

8 

[0039] Asusedhereintheterm'kit"referstoapackagedsetofrelatedcomponentssuch



WO20221140587 PCTfLTS2O21/064933 

[0042] "f32M"or"B2M asusedhereinreferstonucleicacidsequenceorprotein 
sequenceof"f3-2 'I 

microglobulin"thehumangenehasaccessionnumberNC000015(range 

44711492..44718877),referenceGRCh3S.p13.TheB2MproteinisassociatedwithMHCclass 

ImoleculesasaheterodimeronthesurfaceofnucleatedcellsandisrequiredforMHCclassI 

proteinexpression.  

[0043] "CIITA"or"CIJTA"or"C2TA" asusedhereinreferstothenucleicacidsequence 

orproteinsequenceof"tlassIImajorhistocompatibilitycomplextransactivator thehuman 

gene has accession number NC000016.10 (range 10866208.. 10941562), reference 

GRCh3S.pl3.TheCJITAproteininthenucleusactsasapositiveregulatorofMHCclassII 

genetranscriptionandisrequiredforMI-ICclassIIproteinexpression.  

[0044] Asusedherein'~MHC"or'MHCmolecule(s)"or"MHCprotein"or'MHC 

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

e.g., MHCclassIandMHCclassIImolecules.InhumansMHCmoleculesarereferredtoas 

"humanleukocyteantigen complexesorC~HLAmolecules"or"HLAprotein."Theuseof 

terms"MHC"and"HLA"arenotmeanttobelimiting;asusedhereintheterm"MHC"may 

beusedtorefertohumanMI-ICmoleculesAe., HLAmolecules.Thereforetheterms"MHC 

and"HLA"areusedinterchangeablyherein.  
C 

[0045] Theterm'HLA-A" asusedhereininthecontextofHLA-Aproteinreferstothe 
MI-ICclassIproteinmoleculewhichisaheterodimerconsistingofaheavychain(encodedby 

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

Agene, asusedhereininthecontextofnucleicacidsreferstothegeneencodingtheheavy 

histocompatibilityAalphachain)'thehumangenehasaccessionnumberNC000006.12 

(29942532..29945870).TheHLA-Ageneisknowntohavethousandsofdifferentgenotypic 

versionsoftheHLA-Ageneacrossthepopulation(andanindividualmayreceivetwodifferent 

allelesoftheHLA-Agene). ApublicdatabaseforHLA-Aallelesincludingsequence 

informationmaybeaccessedatJPD-JMGT/HLA: https://www.ebi.ac.uk/ipd/imgt/hla/.All 

allelesofHLA-AareencompassedbythetermsC'HLA-A"and"HLA-Agene.  

[0046] 'lILA-B"asusedhereininthecontextofnucleicacidsreferstothegeneencoding 

theheavychainoftheHLA-Bproteinmolecule.TheHLA-BisalsoreferredtoasC'HLAclass 

IhistocompatibilityBalphachain)'thehumangenehasaccessionnumberNC000006.12 

(31353875..31357179).  

[0047] "HLA-C"asusedhereininthecontextofnucleicacidsreferstothegeneencoding 

theheavychainoftheHLA-Cproteinmolecule.TheHLA-CisalsoreferredtoasC'HLAclass 
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chainoftheHLA-Aproteinmolecule.TheHLA-Ageneisalsoreferredtoas"HLAclassI
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IhistocompatibilityCalphachairn"thehumangenehasaccessionnumberNC000006.12 

(31268742.31272092).  
'4 

[0048] Asusedhereinthetermwithinthegenomiccoordinatesincludestheboundaries 
ofthegenomiccoordinaterangegiven. Forexampleifchr6:29942854-chr6:29942913is 

giventhecoordinateschr6:29942854-chr6:29942913areencompassed.Throughoutthis 

applicationthereferencedgenomiccoordinatesarebasedongenomicannotationsinthe 

GRCh3S(alsoreferredtoashg3S)assemblyofthehumangenomefromtheGenomeReference 

ConsortiumavailableattheNationalCenterforBiotechnologyInformationwebsite.Tools 

andmethodsforconvertinggenomiccoordinatesbetweenoneassemblyandanotherareknown 

intheartandcanbeusedtoconvertthegenomiccoordinatesprovidedhereintothe 

correspondingcoordinatesinanotherassemblyofthehumangenomeincludingconversionto 

anearlierassemblygeneratedbythesameinstitutionorusingthesamealgorithm(e.g.,from 

GRCh38toGRCh37),andconversionofanassemblygeneratedbyadifferentinstitutionor 

algorithm(e.g.,from(JRCh38toNCBI33,generatedbytheInternationalHumanGenome 

SequencingConsortium).Availablemethodsandtoolsknownintheartincludebutarenot 

limitedtoNCBIGenomeRemappingServiceavailableattheNationalCenterfor 

BiotechnologyInformationwebsiteUCSCLiftOveravailableattheUCSCGenomeBrower 

websiteandAssemblyConverteravailableattheBnsembl.orgwebsite.  
'4 [0049] Anexonasusedhereinreferstothenucleicacidswithinagenethatencodethe 

matureRNAtranscript.InthecaseoftheCIJTAgenethegenomiccoordinatesforthestart 

andendofeachexonwithinthegeneareknownandprovidedinTable1.  
c~ ,, 

animmuneresponsecanbeelicitedincludinge.g., mammalsprimateshumans.  

[0051] "Polynucleotide"and"nucleicacid"areusedhereintorefertoamultimeric 

compoundcomprisingnucleosidesornucleosideanalogswhichhavenitrogenousheterocyclic 

basesorbaseanalogslinkedtogetheralongabackboneincludingconventionalRNADNA 

mixedRNA-DNAandpolymersthatareanalogsthereofAnucleicacid"backbonecanbe 

madeupofavarietyoflinkagesincludingoneormoreofsugar-phosphodiesterlinkages, 

peptide-nucleicacidbonds("peptidenucleicacids"orPNNPCTNo.WO95/32305), 

phosphorothioatelinkagesmethylphosphonatelinkagesorcombinationsthereof Sugar 

moietiesofanucleicacidcanberibosedeoxyriboseorsimilarcompoundswithsubstitutions 

e.g.,2'methoxyor2'halidesubstitutions.Nitrogenousbasescanbeconventionalbases(A, 

0,CTU),analogsthereof(e.g.,modifieduridinessuchas5-methoxyuridinepseudouridine 

orN1-methylpseudouridineorothers);inosine;derivativesofpurinesorpyrimidines(e.g.,N 4

10 

[0050] Asusedhereinthetermsubjectisintendedtoincludelivingorganismsinwhich
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methyldeoxyguanosinedeaza-oraza-purinesdeaza-oraza-pyrimidinespynmidinebases 

withsubstituentgroupsatthe5or6position(e.g.,5-methylcytosine),purinebaseswitha 

substituentatthe2,6,orSpositions,2-amino-6-methylaminopurine,0 6 -methylguanine,4
9 

thio-pyrimidines 4-amino-pynmidines, 4-dimethyihydrazine-pyrimidines, and 04 -alkyl

pyrimidines~USPat.No.5,378,825andPCTNo.WO93/13121).Forgeneraldiscussionsee 

TheBiochemistryoftheNucleicAcids5-36,Adamsetal9, ed.,11 thed.,1992).Nucleicacids 

canincludeoneormore'~abasic"residueswherethebackboneincludesnonitrogenousbase 

forposition(s)ofthepolymer(USPat.No.5,585,481). Anucleicacidcancompriseonly 

conventionalRNAorDNAsugarsbasesandlinkagesorcanincludebothconventional 

componentsandsubstitutions(e.g.,conventionalbaseswith2'methoxylinkagesorpolymers 

containingbothconventionalbasesandoneormorebaseanalogs). Nucleicacidincludes 

lockednucleicacid"(LNA),ananaloguecontainingoneormoreLNAnucleotidemonomers 

withabicyclicfuranoseunitlockedinanRNAmimickingsugarconformationwhichenhance 

hybridizationaffinitytowardcomplementaryRNAandDNAsequences(VesterandWengel, 

2004,Biochemistry43(42):13233-41).RNAandDNAhavedifferentsugarmoietiesandcan 

differbythepresenceofuraciloranalogsthereofinRNAandthymineoranalogsthereofin 

DNA.  

[0052] "GuideRNA", gRNA andsimply"guide"areusedhereininterchangeablyto 

refertoforexampletheguidethatdirectsanRNA-guidedDNAbindingagenttoatarget 

DNAandcanbeasingleguideRNA, orthecombinationofacrRNAandatrRNA(also 

knownastracrRNA).ExemplarygRNAsincludeClassIICasnucleaseguideRNAs,9in 

molecule(singleguideRNAsgRNA)orintwoseparateRNAstrands(dualguideRNA 

" cc 

dgRNA).ccGuideRNA or gRNA"referstoeachtype.ThetrRNAmaybeanaturally 
occurringsequenceoratrRNAsequencewithmodificationsorvariationscomparedto 

cc 

naturally-occurringsequences.Asusedhereinaguidesequence"referstoasequencewithin 
aguideRNAthatiscomplementarytoatargetsequenceandfunctionstodirectaguideRNA 

toatargetsequenceforbindingormodification(e.g.,cleavage)byanRNA-guidedDNA 

bindingagent.Accguidesequence mayalsobereferredtoasacctargetingsequence, ora 
cc 9 

spacersequence. Aguidesequencecanbe20basepairsinlengthe.g.,inthecaseof 
Streptococcuspyogenes(i.e., SpyCas9(SpCas9))andrelatedCas9homologs/orthologs.  

Shorterorlongersequencescanalsobeusedasguidese.g.,15-,16-,17-,18-,19-,21-,22

23-,24-,or25-nucleotidesinlength.Insomeembodimentsthetargetsequenceisinagene 

oronachromosomeforexampleandiscomplementarytotheguidesequence.Insome 

11 

modifiedorunmodifiedforms.ThecrRNAandtrRNAmaybeassociatedasasingleRNA
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embodimentsthedegreeofcomplementarityoridentitybetweenaguidesequenceandits 

correspondingtargetsequencemaybeabout 7 5 0 oSO~o,8 5 0 o9 O0 o9 5 0 o9 6 0 o9 7 0 o9 8 0 o 

990~or1000o.Insomeembodimentstheguidesequenceandthetargetregionmaybe1000o 

complementaryoridentical.Inotherembodimentstheguidesequenceandthetargetregion 

maycontainatleastonemismatch.Forexampletheguidesequenceandthetargetsequence 

maycontain1, 2,3,or4mismatcheswherethetotallengthofthetargetsequenceisatleast 

17,18,19,20ormorebasepairs.Insomeembodimentstheguidesequenceandthetarget 

regionmaycontain1-4mismatcheswheretheguidesequencecomprisesatleast17,18,19,20 

ormorenucleotides.Insomeembodimentstheguidesequenceandthetargetregionmay 

contain1,2,3,or4mismatcheswheretheguidesequencecomprises20nucleotides.  

[0053] TargetsequencesforRNA-guidedDNAbindingagentsincludeboththepositive 

andnegativestrandsofgenomicDNA(Ae., thesequencegivenandthesequencesreverse 

compliment),asanucleicacidsubstrateforanEdNA-guidedDNAbindingagentisadouble 

strandednucleicacid.Accordinglywhereaguidesequenceissaidtobe"complementarytoa 

targetsequence, itistobeunderstoodthattheguidesequencemaydirectaguideRNAtobind 

tothereversecomplementofatargetsequence.Thusinsomeembodimentswheretheguide 

sequencebindsthereversecomplementofatargetsequencetheguidesequenceisidenticalto 

certainnucleotidesofthetargetsequence(e.g.,thetargetsequencenotincludingthePAM) 

exceptforthesubstitutionofUforTintheguidesequence.  

[0054] Asusedhereinan"RNA-guidedDNAbindingagent"meansapolypeptideor 

complexofpolypeptideshavingRNAandDNAbindingactivityoraDNA-bindingsubunit 

sequenceoftheRNA. Exemplary RNA-guidedDNAbindingagents includeCas 

cleavases/nickasesandinactivatedformsthereof("dCasDNAbindingagents").Was 

nuclease"alsocalled'~Casprotein"asusedhereinencompassesCascleavasesCasnickases 

anddCasDNAbindingagents.Cascleavases/nickasesanddCasDNAbindingagentsinclude 

aCsmorCmrcomplexofatypeIIICRJSPRsystemtheCasiOCsmlorCmr2subunit 

thereofaCascadecomplexofatypeICRISPRsystemtheCas3subunitthereofandClass2 

Casnucleases.Asusedhereina"Class2Casnuclease" isasingle-chainpolypeptidewith 

RNA-guidedDNAbinding activity. Class 2 Cas nucleases include Class 2 Cas 

cleavases/nickases(e.g.,HS4OADlQAorN863Avariants),whichfurtherhaveRNA-guided 

DNAcleavasesornickaseactivityandClass2dCasDNAbindingagentsinwhich 

cleavase/nickaseactivityisinactivated.Class2CasnucleasesincludeforexampleCas9 

CpflC2clC2c2,C2c3,HFCas9(e.g.,N497AR661AQ695AQ926Avariants),HypaCas9 
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ofsuchacomplexwhereintheDNAbindingactivityissequence-specificanddependsonthe
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(e.g.,N692AM694AQ695AH698Avariants),eSPCas9(1.O)(e.g.,KS1OAK1003A 

R1O6OAvariants),andeSPCas9(1.1)(e.g.,KS4SAK1003AR1O6OAvariants)proteinsand 

modificationsthereofCpflproteinZetscheetal., Cell,163:1- 13(2015),ishomologousto 

Cas9,andcontainsaRuvC-likenucleasedomain.CpflsequencesofZetscheareincorporated 

byreferenceintheirentirety.Seee.g., ZetscheTablesS1andS3.Seee.g., Makarovaetal 

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

[0055] Asusedhereinthetermeditor"referstoanagentcomprisingapolypeptidethat 

iscapableofmakingamodificationwithinaDNAsequence.Insomeembodimentstheeditor 

isacleavasesuchasaCas9cleavase.Insomeembodimentstheeditoriscapableof 

deaminatingabasewithinaDNAmolecule.Insomeembodimentstheeditoriscapableof 

deaminatingacytosine(C)inDNA.Insomeembodimentstheeditorisafusionprotein 

comprisinganEdNA-guidednickasefusedtoacytidinedeaminase.Insomeembodimentsthe 

editorisafusionproteincomprisinganIOTA-guidednickasefusedtoanAPOBEC3A 

deaminase(A3A).InsomeembodimentstheeditorcomprisesaCas9nickasefusedtoan 

APOBEC3Adeaminase(A3A). Insomeembodiments theeditorisafusionprotein 

comprisinganRNA-guidednickasefusedtoacytidinedeaminaseandaUGI.Insome 

embodimentstheeditorlacksaUGI.  
C' 

[0056] Asusedhereina cytidinedeaminase meansapolypeptideorcomplexof 
polypeptidesthatiscapableofcytidinedeaminaseactivitythatiscatalyzingthehydrolytic 

deaminationofcytidineordeoxycytidinetypicallyresultinginuridineordeoxyuridine.  

Cytidinedeaminasesencompassenzymesinthecytidinedeaminasesuperfamilyandin 

APOBEC3subgroupsofenzymes),activation-inducedcytidinedeaminase(AIDorAJCDA) 

andCMPdeaminases(seee.g.,ConticelloetalMol.Biol.Evol.22:367-77,2005Conticello 

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

etal.,Cells9:1690(2020)).  

[0057] Asusedhereintheterm"APOBEC3"referstoaAPOBEC3proteinsuchasan 

APOBEC3proteinexpressedbyanyofthesevengenes(A3A-A3H)ofthehumanAPOBEC3 

locus.TheAPOBEC3mayhavecatalyticDNAorRNAeditingactivity.Anaminoacid 

sequenceofAPOBBC3Ahasbeendescribed(UniPROTaccessionID:p31941)andisincluded 

hereinasSEQIDNO:40.InsomeembodimentstheAPOBEC3proteinisahumanAPOBEC3 

proteinand/orawild-typeprotein.Variantsincludeproteinshavingasequencethatdiffers 

fromwild-typeAPOBEC3proteinbyoneorseveralmutations(i.e.substitutionsdeletions 

insertions),suchasoneorseveralsinglepointsubstitutions.Forinstanceashortened 
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particularenzymesoftheAPOBECfamily(APOBECiAPOBBC2 APOBEC4 and
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APOBEC3sequencecouldbeusede.g.bydeletingseveralN-termorC-termaminoacids 

preferablyonetofouraminoacidsattheC-terminusofthesequence.Asusedhereintheterm 

variant"referstoallelicvariantssplicingvariantsandnaturalorartificialmutantswhichare 

homologoustoaAPOBEC3referencesequence.Thevariantis"functional"inthatitshowsa 

catalyticactivityofDNAorRNAediting.InsomeembodimentsanAPOBEC3(suchasa 

humanAPOBEC3A)hasawild-typeaminoacidposition57(asnumberedinthewild-type 

sequence).InsomeembodimentsanAPOBEC3(suchasahumanAPOBEC3A)hasan 

asparagineataminoacidposition57(asnumberedinthewild-typesequence).  

[0058] Asusedhereinanickase'isanenzymethatcreatesasingle-strandbreak(also 

knownasa"nick")indoublestrandDNAi.e.,cutsonestrandbutnottheotheroftheDNA 

doublehelix.Asusedhereinan"RNA-guidedDNAnickasemeansapolypeptideorcomplex 

ofpolypeptideshavingDNAnickaseactivitywhereintheDNAnickaseactivityissequence

specificanddependsonthesequenceoftheRNA.ExemplaryRNA-guidedDNAnickases 

includeCasnickases.CasnickasesincludenickaseformsofaCsmorCmrcomplexofatype 

IIICRJSPRsystemtheCas10,Csml, orCmr2subunitthereofaCascadecomplexofatypeI 

CRISPRsystemtheCas3subunitthereofandClass2Casnucleases.Class2Casnickases 

includevariantsinwhichonlyoneofthetwocatalyticdomainsisinactivatedwhichhave 

RNA-guidedDNAnickaseactivity.Class2CasnickasesincludeforexampleCas9(e.g., 

HS4OAD1OAorN863AvariantsofSpyCas9),CpflC2clC2c2C2c3,HFCas9(e.g., 

N497AR661AQ695AQ926Avariants),HypaCas9(e.g.,N692AM694AQ695AH698A 

variants),eSPCas9(1.0)(e.g.,KS1OAK1003AR1O6OAvariants),andeSPCas9(1.1)(e.g., 

etal.,Cell,163:1-13(2015),ishomologoustoCas9,andcontainsaRuvC-likeproteindomain.  

CpflsequencesofZetscheareincorporatedbyreferenceintheirentirety.Seee.g.,Zetsche 

TablesSiand53."Cas9"encompassesS.pyogenes(Spy)Cas9,thevariantsofCas9listed 

hereinandequivalentsthereofSeee.g.,Makarovaetal.,NatRevMicrobiol,13(11):722-36 

(2015);Shmakovetal.,MolecularCell,60:385-397(2015).  

[0059] 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 
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KS4SAKi003ARi060Avariants)proteinsandmodificationsthereofCpflproteinZetsche
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comprisingapeptidelinker.Methodsforrecombinantproteinexpressionandpurificationare 

wellknownandincludethosedescribedbyGreenandSambrookMolecularCloning:A 

LaboratoryManual(4thedColdSpringHarborLaboratoryPressColdSpringHarborN.Y.  

(2012)),theentirecontentsofwhichareincorporatedhereinbyreference.  
' 

[0060] Theterm'linkerasusedhereinreferstoachemicalgrouporamoleculelinking 
twoadjacentmoleculesormoieties.Typicallythelinkerispositionedbetweenorflankedby, 

twogroupsmoleculesorothermoietiesandconnectedtoeachoneviaacovalentbond.In 

someembodimentsthelinkerisanaminoacidorapluralityofaminoacids(e.g.,apeptideor 

protein)suchasa16-aminoacidresidue'~XTBN"linkeroravariantthereof(Seee.g.,the 

Examples;andSchellenbergeretal.Arecombinantpolypeptideextendstheinvivohalf-lifeof 

peptidesandproteinsinatunablemanner.Nat.Biotechnol.27,1186-1190(2009)).Insome 

embodimentstheXTENlinkercomprisesthesequenceSGSETPGTSESATPES(SEQIDNO.  

900),SGSETPGTSBSA(SEQIDNO:901),orSGSETPGTSESATPEGGSGGS(SEQIDNO: 

902).  
,, 

[0061] AsusedhereinthetermuracilglycosylaseinhibitororUGI"referstoaprotein 
thatiscapableofinhibitingauracil-DNAglycosylase(UDO)base-excisionrepairenzyme.  

[0062] Asusedherein, openreadingframe or"OI1RLF"ofagenereferstoasequence 

consistingofaseriesofcodonsthatspecifytheaminoacidsequenceoftheproteinthatthe 

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

endswithastopcodone.g.,TAATAGorTGAinDNAorUAAUAGorUGAinRNA.  

[0063] Asusedherein"ribonucleoprotein"(RNP)or'¶RNPcomplex referstoaguide 

cleavaseCasnickaseordCasDNAbindingagent(e.g.,Cas9).Insomeembodimentsthe 

guideRNAguidestheRNA-guidedDNAbindingagentsuchasCas9toatargetsequenceand 

theguideRNAhybridizeswithandtheagentbindstothetargetsequenceincaseswherethe 

agentisacleavaseornickasebindingcanbefollowedbycleavingornicking.  

[0064] Asusedhereinafirstsequenceisconsideredtocompriseasequencewithatleast 

0identityto"asecondsequenceifanalignmentofthefirstsequencetothesecondsequence 

showsthat 0ormoreofthepositionsofthesecondsequenceinitsentiretyarematchedby 

thefirstsequence.ForexamplethesequenceAAGAcomprisesasequencewith1000oidentity 

tothesequenceAAGbecauseanalignmentwouldgive1000oidentityinthattherearematches 

toallthreepositionsofthesecondsequence.ThedifferencesbetweenRNAandDNA 

(generallytheexchangeofuridineforthymidineorviceversa)andthepresenceofnucleoside 

analogs suchasmodifieduridinesdonotcontributetodifferencesinidentity or 
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RNAtogetherwithanRNA-guidedDNAbindingagentsuchasaCasnucleasee.g.,aCas
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complementarityamongpolynucleotidesaslongastherelevantnucleotides(suchas 

thymidineuridineormodifieduridine)havethesamecomplement(e.g.,adenosineforallof 

thymidineuridineormodifieduridine~anotherexampleiscytosineand5-methylcytosine 

bothofwhichhaveguanosineormodifiedguanosineasacomplement).Thusforexamplethe 

sequence5-AXOwhereXisanymodifieduridinesuchaspseudouridineNi-methyl 

pseudouridineor5-methoxyuridineisconsidered1 oidenticaltoAUGinthatbothare 

perfectlycomplementarytothesamesequence(5'-CAU).Exemplaryalignmentalgorithmsare 

theSmith-WatermanandNeedleman-Wunschalgorithmswhicharewell-knownintheart.  

Oneskilledintheartwillunderstandwhatchoiceofalgorithmandparametersettingsare 

appropriateforagivenpairofsequencestobealignedforsequencesofgenerallysimilar 

lengthandexpectedidentity>50"'oforaminoacidsor>750ofornucleotidestheNeedleman

WunschalgorithmwithdefaultsettingsoftheNeedleman-Wunschalgorithminterface 

providedbytheEBIatthewww.ebi.ac.ukwebserverisgenerallyappropriate.  
C' 

[0065] mRNA"isusedhereintorefertoapolynucleotideandcomprisesanopenreading 
framethatcanbetranslatedintoapolypeptide(i.e., canserveasasubstratefortranslationby 

aribosomeandamino-acylatedtRNAs).mRNAcancompriseaphosphate-sugarbackbone 

includingriboseresiduesoranalogs , e.g.,2'-methoxyriboseresidues.Insome 

embodimentsthesugarsofanmRNAphosphate-sugarbackboneconsistessentiallyofribose 

residues,2'-methoxyriboseresiduesoracombinationthereof 
. CC..  

[0066] Asusedhereinindels"refertoinsertion/deletionmutationsconsistingofanumber 

ofnucleotidesthatareeitherinsertedordeletede.g.atthesiteofdouble-strandedbreaks 

. CC 

[0067] Asusedhereinreducedoreliminated"expressionofaproteinonacellreferstoa 

partialorcompletelossofexpressionoftheproteinrelativetoanunmodifiedcell.Insome 

embodimentsthesurfaceexpressionofaproteinonacellismeasuredbyflowcytometiyand 

hasCCreducedoreliminated"surfaceexpressionrelativetoanunmodifiedcellasevidencedby 

areductioninfluorescencesignaluponstainingwiththesameantibodyagainsttheprotein.A 

cellthathas"reducedoreliminated"surfaceexpressionofaproteinbyflowcytometryrelative 

toanunmodifiedcellmaybereferredtoasCCnegative"forexpressionofthatproteinas 

evidencedbyafluorescencesignalsimilartoacellstainedwithanisotypecontrolantibody.  

TheCCredctionorelimination"ofproteinexpressioncanbemeasuredbyotherknown 

techniquesinthefieldwithappropriatecontrolsknowntothoseskilledintheart.  

[0068] AsusedhereinCCknockdown~~referstoadecreaseinexpressionofaparticulargene 

product(e.g.,proteinmRNAorboth),e.g.,ascomparedtoexpressionofanuneditedtarget 
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(DSBs),inatargetnucleicacid.
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sequence.Knockdownofaproteincanbemeasuredbydetectingtotalcellularamountofthe 

proteinfromasamplesuchasatissuefluidorcellpopulationofinterest.Itcanalsobe 

measuredbymeasuringasurrogatemarkeroractivityfortheprotein.Methodsformeasuring 

knockdownofmRNAareknownandincludeanalyzingmRNAisolatedfromasampleof 

interest.Insomeembodiments'tnockdown mayrefertosomelossofexpressionofa 

particulargeneproductforexampleadecreaseintheamountofmRNAtranscribedora 

decreaseintheamountofproteinexpressedbyacellorpopulationofcells(includinginvivo 

populationssuchasthosefoundintissues).  

[0069] Asusedherein, 
. "knockout"referstoalossofexpressionfromaparticulargeneor 

ofaparticularproteininacell.Knockoutcanresultinadecreaseinexpressionbelowthelevel 

ofdetectionoftheassay.Knockoutcanbemeasuredeitherbydetectingtotalcellularamount 

ofaproteininacellatissueorapopulationofcells.  
,, [0070] Asusedhereina~targetsequence or genomictargetsequence referstoa 

sequenceofnucleicacidinatargetgenethathascomplementaritytotheguidesequenceofthe 

gRNA.TheinteractionofthetargetsequenceandtheguidesequencedirectsanRNA-guided 

DNAbindingagenttobindandpotentiallynickorcleave(dependingontheactivityofthe 

agent),withinthetargetsequence.  

[0071] Asusedherein,"treatment"referstoanyadministrationorapplicationofa 

therapeuticfordiseaseordisorderinasubjectandincludesinhibitingthediseasearrestingits 

developmentrelievingoneormoresymptomsofthediseasecunngthediseaseorpreventing 

oneormoresymptomsofthediseaseincludingrecurrenceofthesymptom.  

examplesofwhichareillustratedintheaccompanyingdrawings. Whiletheinventionis 

describedinconjunctionwiththeillustratedembodimentsitwillbeunderstoodthattheyare 

notintendedtolimittheinventiontothoseembodiments.Onthecontraiytheinventionis 

intendedtocoverallalternativesmodificationsandequivalentswhichmaybeincluded 

withintheinventionasdefinedbytheappendedclaimsandincludedembodiments.  

[0073] Beforedescribingthepresentteachingsindetailitistobeunderstoodthatthe 

disclosureisnotlimitedtospecificcompositionsorprocessstepsassuchmayvary.Itshould 

benotedthatasusedinthisspecificationandtheappendedclaimsthesingularform' "an 

and"the"includepluralreferencesunlessthecontextclearlydictatesotherwise. Thusfor 
,, examplereferencetoaconjugateincludesapluralityofconjugatesandreferenceto"acell" 

includesapluralityofcellsandthelike.  
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[0072] Referencewillnowbemadeindetailtocertainembodimentsoftheinvention
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[0074] Numericrangesareinclusiveofthenumbersdefiningtherange.Measuredand 

measurablevaluesareunderstoodtobeapproximatetakingintoaccountsignificantdigitsand 

theerrorassociatedwiththemeasurement. Alsotheuseof'tomprise"'tomprises 

comprising", 9 "contains","containing', "I, includes'I, and"including"are 

notintendedtobelimiting.Itistobeunderstoodthatboththeforegoinggeneraldescription 

anddetaileddescriptionareexemplaiyandexplanatoryonlyandarenotrestrictiveofthe 

teachings.  

[0075] Unlessspecificallynotedinthespecificationembodimentsinthespecificationthat 

recitecomprising"variouscomponentsarealsocontemplatedasconsistingof'orconsisting 

essentiallyof'therecitedcomponentwembodimentsinthespecificationthatreciteconsisting 

of'variouscomponentsarealsocontemplatedas comprising"orconsistingessentiallyof' 

therecitedcomponents;andembodimentsinthespecificationthatrecite"consistingessentially 

of'variouscomponentsarealsocontemplatedasconsistingof'or"comprising"therecited 

components(thisinterchangeabilitydoesnotapplytotheuseofthesetermsintheclaims).The 
4 

termorisusedinaninclusivesenseU/.C,, equivalentto"and/or,"unlessthecontextclearly 

indicatesotherwise.  

[0076] Thesectionheadingsusedhereinarefororganizationalpurposesonlyandarenot 

tobeconstruedaslimitingthedesiredsubjectmatterinanyway.Intheeventthatanymaterial 

incorporatedbyreferencecontradictsanytermdefinedinthisspecificationoranyotherexpress 

contentofthisspecificationthisspecificationcontrols. Whilethepresentteachingsare 

described conjunctionwithvariousembodimentsitisnotintendedthatthepresentteachings 

alternativesmodificationsandequivalentsaswillbeappreciatedbythoseofskillintheart.  

II. GeneticallyModifiedCells 

A.EngineeredCellCompositions 

[0077] Thepresentdisclosureprovidesengineeredcellcompositionswhichhavereduced 

oreliminatedsurfaceexpressionofMHCclassIIrelativetoanunmodifiedcell.Insome 

embodimentstheengineeredcellcompositioncomprisesageneticmodificationintheCJITA 

gene.Insomeembodimentstheengineeredcellisanallogeneiccell.Insomeembodiments 

theengineeredcellwithreducedMI-ICclassIIexpressionisusefulforadoptivecelltransfer 

therapies. In some embodiments, the engineered cell comprises additional genetic 

modificationsinthegenomeofthecelltoyieldacellthatisdesirableforallogeneictransplant 

purposes.  

18 

belimitedtosuchembodiments.Onthecontrarythepresentteachingsencompassvarious
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C' [0078] Asusedhereinthetermwithinthegenomiccoordinatesincludestheboundaries 

ofthegenomiccoordinaterangegiven.Forexampleifchrl6:10895702-10895722isgiven 

thecoordinateschrl6:10895702andchrl6:10895722areencompassed.  

[0079] Insomeembodimentsforeachgivenrangeofgenomiccoordinatesarangemay 

encompass+/-10nucleotidesoneitherendofthespecifiedcoordinates.Foreachgivenrange 

ofgenomiccoordinatestherangemayencompass+/-5nucleotidesoneitherendoftherange.  

Forexampleifchrl6:10895702-10895722isgiveninsomeembodimentsthegenomictarget 

sequenceorgeneticmodificationmayfallwithinchrl6:10895692-10895732.  

[0080] GeneticmodificationsintheCIJTAgenearedescribedfurtherherein.Insome 

embodimentsageneticmodificationintheCIJTAgenecomprisesanyoneormoreofan 

insertiondeletionsubstitutionordeaminationofatleastonenucleotideinatargetsequence.  

[0081] Insomeembodimentsagivenrangeofgenomiccoordinatesmaycompriseatarget 

sequenceonbothstrandsoftheDNA(i.e., theplus(+)strandandtheminus(-)strand).  

[0082] Insomeembodimentsanengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCIITAgenewhereinthegeneticmodificationcomprisesatleastone 

nucleotideofanexonwithinthegenomiccoordinateschri6:10902662-chri6:10923285.  

[0083] TheboundariesoftheexonsintheCIITAgeneareknownandprovidedinTable1 

below based on the ENSTOOOOO618327 transcript. See 

https://useast.ensembl.org/Homosapiens/Transcript/ExonsdbcoregENSGOOOOO179583;r 

16:10866222-10943021;tEN5T00000618327.  

ENSTOOOOO618327.4).  

Exon No. Start (chromosome 6) End (chromosome 6) 
1 ___________________________________ ___________________________________ 

_____________________ 10,877,198 10,877,382 
2 10,895,282 10,895,428 
3 10,895,669 10,895,764 

______________________ 
____________________ 10,898,670 10,898,732 

5 10,898,922 10,899,002 
6 _______________________ 

___________________10,901,514 10,901,558 
7 ________________________ 

____________________ 10,902,038 10,902,184 
8 10,902,658 10,902,801 
9 10,903,731 10,903,895 
10 ___________________ 

____________________ 10,904,744 10,904,812 
11 __________________________________________________ 

____________________10,906,499 10,908,149 
12 10,909,029 10,909,187 
13 10,910,188 10,910,259 
14 10,915,570 10,915,650 
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[0084] Table 1. CIlIA Region Boundaries (hg38 Transcript: CIITA-214
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Exon No. Start (chromosome 6) End (chromosome 6) 
15 _____________________ 

____________________ 10,916,367 10,916,459 
16 10,918,440 10,918,526 
17 10,922,167 10,922,250 
18 _____________________ 

____________________ 10,922,407 10,922,490 
19 ___________________ 

____________________ 10,923,228 10,923,325 
20 10,923,878 10,924,983 

[0085] Insomeembodimentsanengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCIJTAgenewhereinthegeneticmodificationcomprisesatleast2,atleast 

3,atleast4,atleast5,atleast6,atleast7atleast8,atleast9,oratleast10contiguous 

nucleotideswithinthegenomiccoordinateschri6:10902662-chri6:10923285.  

[0086] Insomeembodimentsanengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCJITAgenewhereinthegeneticmodificationcomprisesatleast5 

contiguousnucleotideswithinthegenomiccoordinateschri6:10902662-chri6:10923285.  

[0087] Insomeembodimentsanengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCIITAgenewhereinthegeneticmodificationcomprisesatleast6,7,8,9, 

or 10 contiguous nucleotides within the genomic coordinates chri6: 10902662

chrl6:10923285.Insomeembodimentsanengineeredcellwhichhasreducedoreliminated 

surfaceexpressionofMI-ICclassIIrelativetoanunmodifiedcellisprovidedcomprisinga 

contiguousnucleotideswithinthegenomiccoordinateschri6:10902662-chri6:10923285.In 

someembodimentsanengineeredcellwhichhasreducedoreliminatedsurfaceexpressionof 

MI-ICclassIIrelativetoanunmodifiedcellisprovidedcomprisingageneticmodificationin 

theCIITAgenewhereinthegeneticmodificationcompnsesatleast7contiguousnucleotides 

withinthegenomiccoordinateschrl6:10902662-chrl6:10923285.Insomeembodimentsan 

engineeredcellwhichhasreducedoreliminatedsurfaceexpressionofMHCclassIIrelative 

toanunmodifiedcellisprovidedcomprisingageneticmodificationintheCIITAgene 

whereinthegeneticmodificationcomprisesatleast8contiguousnucleotideswithinthe 

genomiccoordinateschri6:10902662-chri6:10923285. Insomeembodimentsanengineered 

cellwhichhasreducedoreliminatedsurfaceexpressionofMHCclassIIrelativetoan 

unmodifiedcellisprovidedcomprisingageneticmodificationintheCIITAgenewhereinthe 

geneticmodificationcomprisesatleast9contiguousnucleotideswithinthegenomic 
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geneticmodificationintheCIITAgenewhereinthegeneticmodificationcomprisesatleast6
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coordinateschrl6:10902662-chrl6:10923285.Insomeembodiments anengineeredcell 

whichhasreducedoreliminatedsurfaceexpressionofMI-ICclassIIrelativetoanunmodified 

cellisprovidedcomprisingageneticmodificationintheCIJTAgenewhereinthegenetic 

modificationcomprisesatleast10contiguousnucleotideswithinthegenomiccoordinates 

chrl6:10902662-chri6:10923285.  

[0088] Insomeembodimentsanengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCIJTAgenewhereinthegeneticmodificationcomprisesatleastoneCto 

TsubstitutionoratleastoneAto0substitutionwithinthegenomiccoordinateschrl6 

10902662-chrl6:10923285.Insomeembodimentsanengineeredcellwhichhasreducedor 

eliminatedsurfaceexpressionofMI-ICclassIIrelativetoanunmodifiedcellisprovided 

comprisingageneticmodificationintheCIITAgenewhereinthegeneticmodification 

comprisesatleastoneCtoTsubstitutionwithinthegenomiccoordinateschri6:10902662

chrl6:10923285.Insomeembodimentsanengineeredcellwhichhasreducedoreliminated 

surfaceexpressionofMI-ICclassIIrelativetoanunmodifiedcellisprovidedcomprisinga 

geneticmodificationintheCIITAgenewhereinthegeneticmodificationcomprisesatleast 

oneAto0substitutionwithinthegenomiccoordinateschrl6:10902662-chrl6:10923285.  

[0089] Insomeembodimentsanengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCIITAgenewhereinthegeneticmodificationcomprisesatleastone 

nucleotideofanexonwithinthe genomiccoordinateschri6:10906542-chrl6:10923285.  

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCIITAgenewhereinthegeneticmodificationcomprisesatleastone 

nucleotideofanexonwithinthe genomiccoordinateschrl6:10906542-chrl6:10908121.  

[0091] Insomeembodimentsanengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCIITAgenewhereinthegeneticmodificationcomprisesatleastone 

nucleotideofanexonwithinthe genomiccoordinateschosenfrom:chri6:10916432

10916452, chrl6:10922444-10922464, chrl6:10907924-10907944, chrl6:10906985

10907005, chrl6:10908073-10908093, chrl6:10907433-10907453, chrl6:10907979

10907999, chrl6:10907139-10907159, chrl6:10922435-10922455, chrl6:10907384

10907404, chrl6:10907434-10907454, chrl6:10907119-10907139, chrl6:10907539

10907559, chrl6:10907810-10907830, chrl6:10907315-10907335, chrl6:10916426

21 

[0090] Insomeembodimentsanengineeredcellwhichhasreducedoreliminatedsurface
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10916446, chrl6:10909138-10909158, chrl6:10908101-10908121 chrl6:10907790

10907810, chrl6:10907787-10907807, chrl6:10907454-10907474, chrl6:10895702

10895722, chrl6:10902729-10902749, chrl6:10918492-10918512, chrl6:10907932

10907952, chri6:10907623-10907643, chri6:10907461- 10907481, chri6:10902723

10902743, chri6:10907622-10907642, chri6:10922441-10922461, chri6:10902662

10902682, chrl6:10915626-10915646, chrl6:10915592-10915612, chrl6:10907385

10907405, chrl6:10907030-10907050, chrl6:10907935-10907955, chrl6:10906853

10906873,chrl6:10906757-10906777,chrl6:10907730-10907750,andchrl6:10895302

10895322.  

[0092] Insomeembodimentsanengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCJITAgenewhereinthegeneticmodificationcomprisesatleastone 

nucleotideofanexonwithinthegenomiccoordinateschosenfrom:chri6:10907539

10907559, chrl6:10916426-10916446, chrl6:10906907-10906927, chrl6:10895702

10895722, chrl6:10907757-10907777, chrl6:10907623-10907643, chrl6:10915626

10915646, chrl6:10906756-10906776, chrl6:10907476-10907496, chrl6:10907385

10907405,andchrl6:10923265-10923285.  

[0093] Insomeembodimentsanengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCJITAgenewhereinthegeneticmodificationcomprisesatleastone 

nucleotideofanexonwithinthegenomiccoordinateschosenfrom:chri6:10906853

10907335, chrl6:10916432-10916452, chrl6:10907932-10907952, chrl6:10915626

10915646, chrl6:10907586-10907606, chrl6:10916426-10916446, chrl6:10907476

10907496, chrl6:10907787-10907807, chrl6:10907979-10907999, chrl6:10906904

10906924,andchrl6:10909138-10909158.  

[0094] Insomeembodimentsanengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCIITAgenewhereinthegeneticmodificationcomprisesatleastone 

nucleotideofanexonwithinthegenomiccoordinateschosenfrom: chrl6:10895702

10895722, chrl6:10916432-10916452, chrl6:10907623-10907643, chrl6:10907932

10907952, chrl6:10906985-10907005, chrl6:10915626-10915646, chrl6:10907539

10907559, chrl6:10916426-10916446, chrl6:10907476-10907496, chrl6:10907119

10907139,chrl6:10907979-10907999,andchrl6:10909138-10909158.  
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10906873, chrl6:10922444-10922464, chrl6:10907924-10907944, chrl6:10907315-
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[0095] Insomeembodimentsanengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCJITAgenewhereinthegeneticmodificationcomprisesatleastone 

nucleotideofanexonwithinthegenomiccoordinateschosenfrom:chri6:10906853

10906873, chrl6:10906757-10906777, chrl6:10895302-10895322, chrl6:10907539

10907559,chrl6:10907730-10907750,andchrl6:10895702-10895722.  

[0096] Insomeembodimentsanengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCJITAgenewhereinthegeneticmodificationcomprisesatleastone 

nucleotideofanexonwithinthegenomiccoordinateschosenfrom:chri6:10906853

10906873,chri6:10922444-10922464,andchri6:10916432-10916452.  

[0097] Insomeembodimentsanengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCIITAgenewhereinthegeneticmodificationcomprisesatleastone 

nucleotideofanexonwithinthegenomiccoordinateschrl6:10906853-10906873.Insome 

embodimentsanengineeredcellwhichhasreducedoreliminatedsurfaceexpressionofMHC 

classIIrelativetoanunmodifiedcellisprovidedcomprisingageneticmodificationinthe 

CIITAgenewhereinthegeneticmodificationcomprisesatleastonenucleotideofanexon 

withinthe genomiccoordinateschrl6:10922444-10922464.Insomeembodimentsan 

engineeredcellwhichhasreducedoreliminatedsurfaceexpressionofMHCclassIIrelative 

toanunmodifiedcellisprovidedcomprisingageneticmodificationintheCIITAgene 

genomiccoordinateschrl6:10916432-10916452.Insomeembodimentsanengineeredcell 

whichhasreducedoreliminatedsurfaceexpressionofMI-ICclassIIrelativetoanunmodified 

cellisprovidedcomprisingageneticmodificationintheCIITAgenewhereinthegenetic 

modificationcomprisesatleastonenucleotideofanexonwithinthegenomiccoordinates 

chri6:10906757-10906777.Insomeembodimentsanengineeredcellwhichhasreducedor 

eliminatedsurfaceexpressionofMI-ICclassIIrelativetoanunmodifiedcellisprovided 

comprisingageneticmodificationintheCIITAgenewhereinthegeneticmodification 
0 

comprisesatleastonenucleotideofanexonwithinthegenomiccoordinateschrl6:10895302

10895322.Insomeembodimentsanengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCIITAgenewhereinthegeneticmodificationcomprisesatleastone 

nucleotideofanexonwithinthegenomiccoordinateschrl6:10907539-10907559.Insome 
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whereinthegeneticmodificationcomprisesatleastonenucleotideofanexonwithinthe



WO20221140587 PCTfLTS2O21/064933 

embodimentsanengineeredcellwhichhasreducedoreliminatedsurfaceexpressionofMHC 

classIIrelativetoanunmodifiedcellisprovidedcomprisingageneticmodificationinthe 

CIJTAgenewhereinthegeneticmodificationcomprisesatleastonenucleotideofanexon 

genomiccoordinateschrl6:10907730-10907750.Insomeembodimentsan 

engineeredcellwhichhasreducedoreliminatedsurfaceexpressionofMHCclassIIrelative 

toanunmodifiedcellisprovidedcomprisingageneticmodificationintheCJITAgene 

whereinthegeneticmodificationcomprisesatleastonenucleotideofanexonwithinthe 

genomiccoordinateschrl6:10895702-10895722.Insomeembodimentsanengineeredcell 

whichhasreducedoreliminatedsurfaceexpressionofMI-ICclassIIrelativetoanunmodified 

cellisprovidedcomprisingageneticmodificationintheCIJTAgenewhereinthegenetic 

modificationcomprisesatleastonenucleotideofanexonwithinthegenomiccoordinates 

chrl6:10907932-10907952.Insomeembodimentsanengineeredcellwhichhasreducedor 

eliminatedsurfaceexpressionofMI-ICclassIIrelativetoanunmodifiedcellisprovided 

comprisingageneticmodificationintheCIJTAgenewhereinthegeneticmodification 
9 

comprisesatleastonenucleotideofanexonwithinthegenomiccoordinateschrl6:10907476

10907496.Insomeembodimentsanengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCIITAgenewhereinthegeneticmodificationcomprisesatleastone 

nucleotideofanexonwithinthe genomiccoordinateschrl6:10909138-10909158.  

[0098] Insomeembodimentsanengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

substitution oranAto0substitutionwithinthegenomiccoordinateschosen 9 

chrl6:10902662-10902682, chrl6:10902723-10902743, chrl6:10902729-10902749, 

chrl6:10903747-10903767, chri6:10903824-10903844, chri6:10903824-10903844, 

chrl6:10903848-10903868, chri6:10904761-10904781, chri6:10904764-10904784, 

chri6:10904765-10904785, chri6:10904785-10904805, chri6:10906542-10906562, 

chri6:10906556-10906576, chri6:10906609-10906629, chri6:10906610-10906630, 

chrl6:10906616-10906636, chrl6:10906682-10906702, chrl6:10906756-10906776, 

chrl6:10906757-10906777, chrl6:10906757-10906777, chrl6:10906821-10906841 

chrl6:10906823-10906843, chrl6:10906847-10906867, chrl6:10906848-10906868, 

chrl6:10906853-10906873, chrl6:10906853-10906873, chrl6:10906904-10906924, 

chrl6:10906907-10906927, chrl6:10906913-10906933, chrl6:10906968-10906988, 

chrl6:10906970-10906990, chri6:10906985-10907005, chri6:10907030-10907050, 
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modificationintheCIITAgenewhereinthegeneticmodificationcomprisesanindelaCtoT
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chrl6:10907058-10907078, chrl6:10907119-10907139, chrl6:10907139-10907159, 

chrl6:10907172-10907192, chrl6:10907272-10907292, chrl6:10907288-10907308, 

chrl6:10907314-10907334, chrl6:10907315-10907335, chrl6:10907325-10907345, 

chrl6:10907363-10907383, chri6:10907384-10907404, chri6:10907385-10907405, 

chri6:10907433-10907453, chri6:10907434-10907454, chri6:10907435-10907455, 

chri6:10907441-10907461, chri6:10907454-10907474, chri6:10907461-10907481 

chrl6:10907476-10907496, chrl6:10907539-10907559, chrl6:10907586-10907606, 

chrl6:10907589-10907609, chrl6:10907621-10907641, chrl6:10907622-10907642, 

chrl6:10907623-10907643, chrl6:10907730-10907750, chrl6:10907731-10907751 

chrl6:10907757-10907777, chrl6:10907781-10907801, chrl6:10907787-10907807, 

chrl6:10907790-10907810, chri6:10907810-10907830, chri6:10907820-10907840, 

chrl6:10907870-10907890, chrl6:10907886-10907906, chrl6:10907924-10907944, 

chrl6:10907928-10907948, chrl6:10907932-10907952, chrl6:10907935-10907955, 

chrl6:10907978-10907998, din6:10907979-10907999, chri6:10908069-10908089, 

chrl6:10908073-10908093, chrl6:10908101-10908121, chrl6:10909056-10909076, 

chrl6:10909138-10909158, chrl6:10910195-10910215, chrl6:10910196-10910216, 

chrl6:10915592-10915612, chrl6:10915626-10915646, chrl6:10916375-10916395, 

chrl6:10916382-10916402, chrl6:10916426-10916446, chrl6:10916432-10916452, 

chrl6:10918486-10918506, chrl6:10918492-10918512, chrl6:10918493-10918513, 

chrl6:10922435-10922455, chrl6:10922441-10922461, chrl6:10922441-10922461 

chrl6:10922444-10922464, chrl6:10922460-10922480, chrl6:10923257-10923277, and 

2,atleast3,atleast4,atleast5,atleast6,atleast7,atleast8,atleast9,oratleast10contiguous 

nucleotideswithinthegenomiccoordinates.Insomeembodimentsthegeneticmodification 
9 9 

comprisesatleast5contiguousnucleotideswithinthegenomiccoordinates. Income 

embodimentsthegeneticmodificationcomprisesatleast6,7,8,9,or10contiguous 

nucleotideswithinthegenomiccoordinates.Insomeembodimentsthegeneticmodification 

comprisesatleastoneCtoTsubstitutionoratleastoneAto0substitutionwithinthegenomic 

coordinates.  

[0099] Insomeembodimentsanengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCIJTAgenewhereinthegeneticmodificationcomprisesanindelaCtoT 

substitution oranAto0substitutionwithinthegenomiccoordinateschosen 9 

chri6:10916432-10916452, chri6:10922444-10922464, chri6:10907924-10907944, 
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chrl6:10923265-10923285.Insomeembodimentsthegeneticmodificationcompnsesatleast
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chrl6:10906985-10907005, chrl6:10908073-10908093, chrl6:10907433-10907453, 

chrl6:10907979-10907999, chri6:10907139-10907159, chri6:10922435-10922455, 

chrl6:10907384-10907404, chri6:10907434-10907454, chri6:10907119-10907139, 

chrl6:10907539-10907559, chrl6:10907810-10907830, chrl6:10907315-10907335, 

chrl6:10916426-10916446, chrl6:10909138-10909158, chrl6:10908101-10908121 

chrl6:10907790-10907810, chri6:10907787-10907807, chri6:10907454-10907474, 

chrl6:10895702-10895722, chrl6:10902729-10902749, chrl6:10918492-10918512, 

chrl6:10907932-10907952, chri6:10907623-10907643, chri6:10907461-10907481 

chrl6:10902723-10902743, chrl6:10907622-10907642, chrl6:10922441-10922461 

chrl6:10902662-10902682, chrl6:10915626-10915646, chrl6:10915592-10915612, 

chrl6:10907385-10907405, chri6:10907030-10907050, chri6:10907935-10907955, 

chrl6:10906853-10906873, chrl6:10906757-10906777, chrl6:10907730-10907750, and 

chrl6:10895302-10895322.Insomeembodimentsthegeneticmodification 9 

2,atleast3,atleast4,atleast5,atleast6,atleast7,atleast8,atleast9,oratleast10contiguous 

nucleotideswithinthegenomiccoordinates.Insomeembodimentsthegeneticmodification 
9 

comprisesatleast5contiguousnucleotideswithinthegenomiccoordinates. Income 

embodimentsthegeneticmodificationcomprisesatleast6,7,8,9,or10contiguous 

nucleotideswithinthegenomiccoordinates.Insomeembodimentsthegeneticmodification 

comprisesatleastoneCtoTsubstitutionoratleastoneAto0substitutionwithinthegenomic 

coordinates.  

[00100] Insomeembodimentsanengineeredcellwhichhasreducedoreliminatedsurface 

modificationintheCIJTAgenewhereinthegeneticmodificationcomprisesanindelaCtoT 

substitution oranAtoGsubstitutionwithinthegenomiccoordinateschosen 9 

chrl6:10907539-10907559, chrl6:10916426-10916446, chrl6:10906907-10906927, 

chrl6:10895702-10895722, chrl6:10907757-10907777, chrl6:10907623-10907643, 

chrl6:10915626-10915646, chri6:10906756-10906776, chri6:10907476-10907496, 

chrl6:10907385-10907405,andchrl6:10923265-10923285.Insomeembodimentsthe 

geneticmodificationcomprisesatleast2,atleast3,atleast4,atleast5,atleast6,atleast7,at 

least8atleast9,oratleast10contiguousnucleotideswithinthegenomiccoordinates.In 

someembodimentsthegeneticmodificationcomprisesatleast5contiguousnucleotides 

withinthegenomiccoordinates.Insomeembodimentsthegeneticmodificationcomprisesat 

least6,7,8,9,or10contiguousnucleotideswithinthegenomiccoordinates.Insome 
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embodimentsthegeneticmodificationcomprisesatleastoneCtoTsubstitutionoratleast 

oneAto0substitutionwithinthegenomiccoordinates.  

1100101] Insomeembodimentsanengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCIJTAgenewhereinthegeneticmodificationcomprisesanindelaCtoT 

substitution oranAto0substitutionwithinthegenomiccoordinateschosen 9 

chrl6:10906853-10906873, chrl6:10922444-10922464, chrl6:10907924-10907944, 

chrl6:10907315-10907335, chrl6:10916432-10916452, chrl6:10907932-10907952, 

chrl6:10915626-10915646, chrl6:10907586-10907606, chrl6:10916426-10916446, 

chrl6:10907476-10907496, chrl6:10907787-10907807, chrl6:10907979-10907999, and 

chrl6:10906904-10906924,andchrl6:10909138-10909158. Insomeembodimentsthe 

geneticmodificationcomprisesatleast2,atleast3,atleast4,atleast5,atleast6,atleast7,at 

least8atleast9,oratleast10contiguousnucleotideswithinthegenomiccoordinates.In 

someembodimentsthegeneticmodificationcomprisesatleast5contiguousnucleotides 

withinthegenomiccoordinates.Insomeembodimentsthegeneticmodificationcomprisesat 

least6,7,8,9,or10contiguousnucleotideswithinthegenomiccoordinates.Insome 

embodimentsthegeneticmodificationcomprisesatleastoneCtoTsubstitutionoratleast 

oneAto0substitutionwithinthegenomiccoordinates.  

[00102] Insomeembodimentsanengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCIITAgenewhereinthegeneticmodificationcomprisesanindelaCtoT 

from.  

chrl6:10895702-10895722, chrl6:10916432-10916452, chrl6:10907623-10907643, 

chrl6:10907932-10907952, chrl6:10906985-10907005, chrl6:10915626-10915646, 

chrl6:10907539-10907559, chrl6:10916426-10916446, chrl6:10907476-10907496, 

chrl6:10907119-10907139,chrl6:10907979-10907999,andchrl6:10909138-10909158.In 

someembodimentsthegeneticmodificationcomprisesatleast2,atleast3,atleast4,atleast 

5,atleast6,atleast7,atleast8,atleast9,oratleast10contiguousnucleotideswithinthe 

genomiccoordinates. Insomeembodimentsthegeneticmodificationcomprisesatleast5 

contiguousnucleotideswithinthegenomiccoordinates. Insomeembodimentsthegenetic 

modificationcomprisesatleast6,7,8,9,or10contiguousnucleotideswithinthegenomic 

coordinates.InsomeembodimentsthegeneticmodificationcomprisesatleastoneCtoT 

substitutionoratleastoneAto0substitutionwithinthegenomiccoordinates.  

27 

substitution oranAto0substitutionwithinthegenomiccoordinateschosen 9



WO20221140587 PCTfLTS2O21/064933 

[00103] Insomeembodimentsanengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCIJTAgenewhereinthegeneticmodificationcomprisesanindelaCtoT 

substitution oranAto0substitutionwithinthegenomiccoordinateschosen 9 

chrl6:10906853-10906873, chrl6:10906757-10906777, chrl6:10895302-10895322, 

chrl6:10907539-10907559,chri6:10907730-10907750,andchri6:10895702-10895722.In 

someembodimentsthegeneticmodificationcomprisesatleast2,atleast3,atleast4,atleast 

5,atleast6,atleast7,atleast8,atleast9,oratleast10contiguousnucleotideswithinthe 

genomiccoordinates. Insomeembodimentsthegeneticmodificationcomprisesatleast5 

contiguousnucleotideswithinthegenomiccoordinates. Insomeembodimentsthegenetic 

modificationcomprisesatleast6,7,8,9,or10contiguousnucleotideswithinthegenomic 

coordinates.InsomeembodimentsthegeneticmodificationcomprisesatleastoneCtoT 

substitutionoratleastoneAto0substitutionwithinthegenomiccoordinates.  

[00104] Insomeembodimentsanengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCIITAgenewhereinthegeneticmodificationcomprisesanindelaCtoT 

substitution oranAto0substitutionwithinthegenomiccoordinateschosenfrom: 

chrl6:10906853-10906873,chrl6:10922444-10922464,andchrl6:10916432-10916452.In 

someembodimentsthegeneticmodificationcomprisesatleast2,atleast3,atleast4,atleast 

5,atleast6,atleast7,atleast8,atleast9,oratleast10contiguousnucleotideswithinthe 
9 

genomiccoordinates. Insomeembodimentsthegeneticmodificationcompnsesatleast5 

modificationcomprisesatleast6,7,8,9,or10contiguousnucleotideswithinthegenomic 

coordinates.InsomeembodimentsthegeneticmodificationcomprisesatleastoneCtoT 

substitutionoratleastoneAto0substitutionwithinthegenomiccoordinates.  

[00105] Insomeembodimentsanengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCIITAgenewhereinthegeneticmodificationcomprisesanindelaCtoT 

substitutionoranAto0substitutionwithinthegenomiccoordinateschri6:10906853

10906873. Insomeembodimentsanengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCIITAgenewhereinthegeneticmodificationcomprisesanindelaCtoT 

substitutionoranAto0substitutionwithinthegenomiccoordinateschri6:10922444

10922464.Insomeembodimentsanengineeredcellwhichhasreducedoreliminatedsurface 
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expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCIJTAgenewhereinthegeneticmodificationcomprisesanindelaCtoT 

substitutionoranAto0substitutionwithinthegenomiccoordinateschri6:10916432

10916452.Insomeembodimentsanengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCIJTAgenewhereinthegeneticmodificationcomprisesanindelaCtoT 

substitutionoranAto0substitutionwithinthegenomiccoordinateschri6:10906757

10906777.Insomeembodimentsanengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCIJTAgenewhereinthegeneticmodificationcomprisesanindelaCtoT 

substitutionoranAto0substitutionwithinthegenomiccoordinateschri6:10895302

10895322.Insomeembodimentsanengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCIJTAgenewhereinthegeneticmodificationcomprisesanindelaCtoT 

substitutionoranAto0substitutionwithinthegenomiccoordinateschri6:10907539

10907559.Insomeembodimentsanengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCIITAgenewhereinthegeneticmodificationcomprisesanindelaCtoT 

substitutionoranAto0substitutionwithinthegenomiccoordinateschri6:10907730

10907750.Insomeembodimentsanengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

substitutionoranAto0substitutionwithinthegenomiccoordinateschri6:10895702

10895722.Insomeembodimentsanengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCIITAgenewhereinthegeneticmodificationcomprisesanindelaCtoT 

substitutionoranAto0substitutionwithinthegenomiccoordinateschri6:10907932

10907952.Insomeembodimentsanengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCIITAgenewhereinthegeneticmodificationcomprisesanindelaCtoT 

substitutionoranAto0substitutionwithinthegenomiccoordinateschri6:10907476

10907496.Insomeembodimentsanengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCIITAgenewhereinthegeneticmodificationcomprisesanindelaCtoT 
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substitutionoranAtoGsubstitutionwithinthegenomiccoordinateschri6:10909138

10909158.Insomeembodimentsthegeneticmodificationcomprisesatleast2,atleast3,at 

least4,atleast5,atleast6,atleast7,atleast8,atleast9,oratleast10contiguousnucleotides 

withinthegenomiccoordinates.Insomeembodimentsthegeneticmodificationcomprisesat 

least5contiguousnucleotideswithinthegenomiccoordinates. Insomeembodimentsthe 

geneticmodificationcomprisesatleast6,7,8,9,or10contiguousnucleotideswithinthe 

genomiccoordinates.InsomeembodimentsthegeneticmodificationcomprisesatleastoneC 

toTsubstitutionoratleastoneAtoGsubstitutionwithinthegenomiccoordinates.  

[00106] InsomeembodimentsanengineeredcellisprovidedwhereintheMHCclassII 

expressionisreducedoreliminatedbyageneeditingsystemthatbindstoaCJITAgenomic 

targetsequencecomprisingatleast5contiguousnucleotideswithinthegenomiccoordinates 

chosenfrom: chrl6:10902662-10902682,chrl6:10902723-10902743,chrl6:10902729

10902749, chri6:10903747-10903767, chri6:10903824-10903844, chri6:10903824

10903844, chrl6:10903848-10903868, chrl6:10904761-10904781, chrl6:10904764

10904784, chrl6:10904765-10904785, chrl6:10904785-10904805, chrl6:10906542

10906562, chrl6:10906556-10906576, chrl6:10906609-10906629, chrl6:10906610

10906630, chrl6:10906616-10906636, chrl6:10906682-10906702, chrl6:10906756

10906776, chrl6:10906757-10906777, chrl6:10906757-10906777, chrl6:10906821

10906841, chrl6:10906823-10906843, chrl6:10906847-10906867, chrl6:10906848

10906868, chrl6:10906853-10906873, chrl6:10906853-10906873, chrl6:10906904

10906924, chrl6:10906907-10906927, chrl6:10906913-10906933, chrl6:10906968

10907050, chrl6:10907058-10907078, chrl6:10907119-10907139, chrl6:10907139

10907159, chrl6:10907172-10907192, chrl6:10907272-10907292, chrl6:10907288

10907308, chrl6:10907314-10907334, chrl6:10907315-10907335, chrl6:10907325

10907345, chrl6:10907363-10907383, chrl6:10907384-10907404, chrl6:10907385

10907405, chrl6:10907433-10907453, chrl6:10907434-10907454, chrl6:10907435

10907455, chrl6:10907441-10907461, chrl6:10907454-10907474, chrl6:10907461

10907481, chrl6:10907476-10907496, chrl6:10907539-10907559, chrl6:10907586

10907606, chrl6:10907589-10907609, chrl6:10907621-10907641, chrl6:10907622

10907642, chrl6:10907623-10907643, chrl6:10907730-10907750, chrl6:10907731

10907751, chrl6:10907757-10907777, chrl6:10907781-10907801, chrl6:10907787

10907807, chrl6:10907790-10907810, chrl6:10907810-10907830, chrl6:10907820

10907840, chrl6:10907870-10907890, chrl6:10907886-10907906, chrl6:10907924
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10907944, chrl6:10907928-10907948, chrl6:10907932-10907952, chrl6:10907935

10907955, chri6:10907978-10907998, chri6:10907979-10907999, chri6:10908069

10908089, chrl6:10908073-10908093, chrl6:10908101-10908121, chrl6:10909056

10909076, chrl6:10909138-10909158, chrl6:10910195-10910215, chrl6:10910196

10910216, chrl6:10915592-10915612, chrl6:10915626-10915646, chrl6:10916375

10916395, chrl6:10916382-10916402, chrl6:10916426-10916446, chrl6:10916432

10916452, chrl6:10918486-10918506, chrl6:10918492-10918512, chrl6:10918493

10918513, chrl6:10922435-10922455, chrl6:10922441-10922461, chrl6:10922441

10922461, chrl6:10922444-10922464, chrl6:10922460-10922480, chrl6:10923257

10923277,chrl6:10923265-10923285.InsomeembodimentstheCIJTAgenomictarget 

sequencecomprisesatleast10contiguousnucleotideswithinthegenomiccoordinates.Insome 

embodimentstheCJITAgenomictargetsequencecomprisesatleast15contiguousnucleotides 

withinthegenomiccoordinates.Insomeembodimentsthegeneeditingsystemcomprisesan 

RNA-guidedDNA-bindingagent.InsomeembodimentstheRNA-guidedDNA-bindingagent 

comprisesaCas9proteinsuchasanS.pyogenesCas9.InsomeembodimentstheRNA

guidedDNAbindingagentcomprisesanAPOBBC3Adeaminase(A3A)andanRNA-guided 

nickase.  

[00107] InsomeembodimentsanengineeredcellisprovidedwhereintheMHCclassII 

expressionisreducedoreliminatedbyageneeditingsystemthatbindstoaCJITAgenomic 

targetsequencecomprisingatleast5contiguousnucleotideswithinthegenomiccoordinates 

chosenfrom: chrl6:10906542-10906562,chrl6:10906556-10906576, chrl6:10906609

10906702, chri6:10906756-10906776, chri6:10906757-10906777, chri6:10906757

10906777, chrl6:10906821-10906841, chrl6:10906823-10906843, chrl6:10906847

10906867, chrl6:10906848-10906868, chrl6:10906853-10906873, chrl6:10906853

10906873, chrl6:10906904-10906924, chrl6:10906907-10906927, chrl6:10906913

10906933, chrl6:10906968-10906988, chrl6:10906970-10906990, chrl6:10906985

10907005, chrl6:10907030-10907050, chrl6:10907058-10907078, chrl6:10907119

10907139, chrl6:10907139-10907159, chrl6:10907172-10907192, chrl6:10907272

10907292, chrl6:10907288-10907308, chrl6:10907314-10907334, chrl6:10907315

10907335, chrl6:10907325-10907345, chrl6:10907363-10907383, chrl6:10907384

10907404, chrl6:10907385-10907405, chrl6:10907433-10907453, chrl6:10907434

10907454, chrl6:10907435-10907455, chrl6:10907441-10907461, chrl6:10907454

10907474, chrl6:10907461-10907481, chrl6:10907476-10907496, chrl6:10907539
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10907559, chrl6:10907586-10907606, chrl6:10907589-10907609, chrl6:10907621

10907641, chrl6:10907622-10907642, chrl6:10907623-10907643, chrl6:10907730

10907750, chrl6:10907731-10907751, chrl6:10907757-10907777, chrl6:10907781

10907801, chrl6:10907787-10907807, chrl6:10907790-10907810, chrl6:10907810

10907830, chrl6:10907820-10907840, chrl6:10907870-10907890, chrl6:10907886

10907906, chrl6:10907924-10907944, chrl6:10907928-10907948, chrl6:10907932

10907952, chrl6:10907935-10907955, chri6:10907978-10907998, chri6:10907979

10907999, chrl6:10908069-10908089, chri6:10908073-10908093, chri6:10908101

10908121, chrl6:10909056-10909076, chrl6:10909138-10909158, chrl6:10910195

10910215, chrl6:10910196-10910216, chrl6:10915592-10915612, chrl6:10915626

10915646, chrl6:10916375-10916395, chrl6:10916382-10916402, chrl6:10916426

10916446, chrl6:10916432-10916452, chrl6:10918486-10918506, chrl6:10918492

10918512, chrl6:10918493-10918513, chrl6:10922435-10922455, chrl6:10922441

10922461, chrl6:10922441-10922461, chrl6:10922444-10922464, chrl6:10922460

10922480,chrl6:10923257-10923277,chrl6:10923265-10923285.Insomeembodimentsthe 

CIJTAgenomictargetsequencecomprisesatleast10contiguousnucleotideswithinthe 
4 4 

genomiccoordinates.InsomeembodimentstheCIJTAgenomictargetsequencecompnsesat 

least15contiguousnucleotideswithinthegenomiccoordinates.Insomeembodimentsthe 
4 

geneeditingsystemcompnsesanRNA-guidedDNA-bindingagent.Insomeembodimentsthe 

RNA-guidedDNA-bindingagentcomprisesaCas9proteinsuchasanS.pyogenesCas9.In 

someembodimentstheRNA-guidedDNAbindingagentcomprisesanAPOBEC3A 

1100108] InsomeembodimentsanengineeredcellisprovidedwhereintheMHCclassII 

expressionisreducedoreliminatedbyageneeditingsystemthatbindstoaCIITAgenomic 
4 

targetsequencecomprisingatleast5contiguousnucleotideswithinthegenomiccoordinates 
chosen from: chrl6:10906542-10906562, chrl6:10906556-10906576, chrl6:10906609

10906629, chrl6:10906610-10906630, chrl6:10906616-10906636, chrl6:10906682

10906702, chri6:10906756-10906776, chri6:10906757-10906777, chri6:10906757

10906777, chrl6:10906821-10906841, chrl6:10906823-10906843, chrl6:10906847

10906867, chrl6:10906848-10906868, chrl6:10906853-10906873, chrl6:10906853

10906873, chrl6:10906904-10906924, chrl6:10906907-10906927, chrl6:10906913

10906933, chrl6:10906968-10906988, chrl6:10906970-10906990, chrl6:10906985

10907005, chrl6:10907030-10907050, chrl6:10907058-10907078, chrl6:10907119

10907139, chrl6:10907139-10907159, chrl6:10907172-10907192, chrl6:10907272

32 
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10907292, chrl6:10907288-10907308, chrl6:10907314-10907334, chrl6:10907315

10907335, chrl6:10907325-10907345, chrl6:10907363-10907383, chrl6:10907384

10907404, chrl6:10907385-10907405, chrl6:10907433-10907453, chrl6:10907434

10907454, chrl6:10907435-10907455, chrl6:10907441-10907461, chrl6:10907454

10907474, chrl6:10907461-10907481, chrl6:10907476-10907496, chrl6:10907539

10907559, chrl6:10907586-10907606, chrl6:10907589-10907609, chrl6:10907621

10907641, chrl6:10907622-10907642, chrl6:10907623-10907643, chrl6:10907730

10907750, chrl6:10907731-10907751, chrl6:10907757-10907777, chrl6:10907781

10907801, chrl6:10907787-10907807, chrl6:10907790-10907810, chrl6:10907810

10907830, chrl6:10907820-10907840, chrl6:10907870-10907890, chrl6:10907886

10907906, chri6:10907924-10907944, chri6:10907928-10907948, chri6:10907932

10907952, chrl6:10907935-10907955, chri6:10907978-10907998, chri6:10907979

10907999, chrl6:10908069-10908089, chri6:10908073-10908093, chri6:10908101

10908121. InsomeembodimentstheCJITAgenomictargetsequencecomprisesatleast10 

contiguousnucleotideswithinthegenomiccoordinates.InsomeembodimentstheCJITA 

genomictargetsequencecomprisesatleast15contiguousnucleotideswithinthegenomic 

coordinates.InsomeembodimentsthegeneeditingsystemcomprisesanRNA-guidedDNA

bindingagent.InsomeembodimentstheRNA-guidedDNA-bindingagentcomprisesaCas9 

proteinsuchasanS.pyogenesCas9.InsomeembodimentstheRNA-guidedDNAbinding 

agentcompnsesanAPOBEC3Adeaminase(A3A)andanRNA-guidednickase.  

[00109] InsomeembodimentsanengineeredcellisprovidedwhereintheMHCclassII 

targetsequencecomprisingatleast5contiguousnucleotideswithinthegenomiccoordinates 

chosen from: chrl6:10916432-10916452, chrl6:10922444-10922464, chrl6:10907924

10907944, chri6:10906985-10907005, chri6:10908073-10908093, chri6:10907433

10907453, chrl6:10907979-10907999, chrl6:10907139-10907159, chrl6:10922435

10922455, chrl6:10907384-10907404, chrl6:10907434-10907454, chrl6:10907119

10907139, chrl6:10907539-10907559, chrl6:10907810-10907830, chrl6:10907315

10907335, chrl6:10916426-10916446, chrl6:10909138-10909158, chrl6:10908101

10908121, chrl6:10907790-10907810, chri6:10907787-10907807, chri6:10907454

10907474, chrl6:10895702-10895722, chrl6:10902729-10902749, chrl6:10918492

10918512, chrl6:10907932-10907952, chrl6:10907623-10907643, chrl6:10907461

10907481, chrl6:10902723-10902743, chrl6:10907622-10907642, chrl6:10922441

10922461, chrl6:10902662-10902682, chrl6:10915626-10915646, chrl6:10915592

33 
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10915612, chrl6:10907385-10907405, chrl6:10907030-10907050, chrl6:10907935

10907955, chrl6:10906853-10906873, chrl6:10906757-10906777, chrl6:10907730
0 

10907750,andchrl6:10895302-10895322.InsomeembodimentstheCIJTAgenomictarget 

sequencecomprisesatleast10contiguousnucleotideswithinthegenomiccoordinates.Insome 

embodimentstheCJITAgenomictargetsequencecomprisesatleast15contiguousnucleotides 

withinthegenomiccoordinates.Insomeembodimentsthegeneeditingsystemcomprisesan 

RNA-guidedDNA-bindingagent.InsomeembodimentstheRNA-guidedDNA-bindingagent 
0 

comprisesaCas9proteinsuchasanS.pyogenesCas9.InsomeembodimentstheRNA

guidedDNAbindingagentcomprisesanAPOBBC3Adeaminase(A3A)andanRNA-guided 

nickase.  

1100110] InsomeembodimentsanengineeredcellisprovidedwhereintheMHCclassII 

expressionisreducedoreliminatedbyageneeditingsystemthatbindstoaCJITAgenomic 
9 

targetsequencecomprisingatleast5contiguousnucleotideswithinthegenomiccoordinates 
chosen from: chrl6:10907539-10907559, chrl6:10916426-10916446, chrl6:10906907

10906927, chrl6:10895702-10895722, chrl6:10907757-10907777, chrl6:10907623

10907643, chri6:10915626-10915646, chri6:10906756-10906776, chri6:10907476

10907496, chrl6:10907385-10907405, and chrl6:10923265-10923285. In some 

embodimentstheCJITAgenomictargetsequencecomprisesatleast10contiguousnucleotides 

withinthegenomiccoordinates.InsomeembodimentstheCIJTAgenomictargetsequence 

comprisesatleast15contiguousnucleotideswithinthegenomiccoordinates.Insome 

embodimentsthegeneeditingsystemcomprisesanRNA-guidedDNA-bindingagent.Insome 

pyogenesCas9.  

1100111] InsomeembodimentsanengineeredcellisprovidedwhereintheMHCclassII 

expressionisreducedoreliminatedbyageneeditingsystemthatbindstoaCIITAgenomic 
0 

targetsequencecomprisingatleast5contiguousnucleotideswithinthegenomiccoordinates 
chosenfrom: chrl6:10907539-10907559,chrl6:10916426-10916446,chrl6:10906907

10906927, chrl6:10895702-10895722, chrl6:10907757-10907777, chrl6:10907623

10907643, chrl6:10915626-10915646, chrl6:10906756-10906776, chrl6:10907476

10907496, chrl6:10907385-10907405, and chrl6:10923265-10923285. In some 

embodimentstheCIITAgenomictargetsequencecomprisesatleast10contiguousnucleotides 

withinthegenomiccoordinates.InsomeembodimentstheCIITAgenomictargetsequence 

comprisesatleast15contiguousnucleotideswithinthegenomiccoordinates.Insome 

embodimentsthegeneeditingsystemcomprisesanRNA-guidedDNA-bindingagent.Insome 

34 
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embodimentstheRNA-guidedDNAbindingagentcomprisesanAPOBEC3Adeaminase 

(A3A)andanRNA-guidednickase.  

1100112] InsomeembodimentsanengineeredcellisprovidedwhereintheMHCclassII 

expressionisreducedoreliminatedbyageneeditingsystemthatbindstoaCJITAgenomic 

targetsequencecomprisingatleast5contiguousnucleotideswithinthegenomiccoordinates 

chosen from: chrl6:10906853-10906873, chrl6:10922444-10922464, chrl6:10907924

10907944, chrl6:10907315-10907335, chrl6:10916432-10916452, chrl6:10907932

10907952, chri6:10915626-10915646, chri6:10907586-10907606, chri6:10916426

10916446, chri6:10907476-10907496, chri6:10907787-10907807, chri6:10907979

10907999, chrl6:10906904-10906924, and chrl6:10909138-10909158. In some 

embodimentstheCJITAgenomictargetsequencecomprisesatleast10contiguousnucleotides 

withinthegenomiccoordinates.InsomeembodimentstheCIJTAgenomictargetsequence 

comprisesatleast15contiguousnucleotideswithinthegenomiccoordinates.Insome 

embodimentsthegeneeditingsystemcomprisesanRNA-guidedDNA-bindingagent.Insome 

embodimentstheRNA-guidedDNA-bindingagentcomprisesaCas9proteinsuchasanS.  

pyogenesCas9.  

1100113] InsomeembodimentsanengineeredcellisprovidedwhereintheMHCclassII 

expressionisreducedoreliminatedbyageneeditingsystemthatbindstoaCIITAgenomic 

targetsequencecomprisingatleast5contiguousnucleotideswithinthegenomiccoordinates 

chosenfrom: chrl6:10895702-10895722,chrl6:10916432-10916452,chrl6:10907623

10907643, chri6:10907932-10907952, chri6:10906985-10907005, chri6:10915626

10907496,chri6:10907119-10907139,chri6:10907979-10907999,andchrl6:10909138

10909158.InsomeembodimentstheCIITAgenomictargetsequencecomprisesatleast10 

contiguousnucleotideswithinthegenomiccoordinates.InsomeembodimentstheCIITA 

genomictargetsequencecomprisesatleast15contiguousnucleotideswithinthegenomic 

coordinates.InsomeembodimentsthegeneeditingsystemcomprisesanRNA-guidedDNA

bindingagent.InsomeembodimentstheRNA-guidedDNAbindingagentcomprisesan 

APOBEC3Adeaminase(A3A)andanRNA-guidednickase.  

1100114] InsomeembodimentsanengineeredcellisprovidedwhereintheMHCclassII 

expressionisreducedoreliminatedbyageneeditingsystemthatbindstoaCIITAgenomic 

targetsequencecomprisingatleast5contiguousnucleotideswithinthegenomiccoordinates 

chosen from: chri6:10906853-10906873, chrl6:10906757-10906777, chrl6:10895302

10895322,chrl6:10907539-10907559,chrl6:10907730-10907750,andchrl6:10895702
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10915646, chrl6:10907539-10907559, chrl6:10916426-10916446, chrl6:10907476-
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10895722.InsomeembodimentstheCIJTAgenomictargetsequencecomprisesatleast10 

contiguousnucleotideswithinthegenomiccoordinates.InsomeembodimentstheCJITA 

genomictargetsequencecomprisesatleast15contiguousnucleotideswithinthegenomic 

coordinates.InsomeembodimentsthegeneeditingsystemcomprisesanRNA-guidedDNA

bindingagent.InsomeembodimentstheRNA-guidedDNA-bindingagentcomprisesaCas9 

proteinsuchasanS.pyogenesCas9.InsomeembodimentstheRNA-guidedDNAbinding 

agentcompnsesanAPOBEC3Adeaminase(A3A)andanRNA-guidednickase.  

1100115] InsomeembodimentsanengineeredcellisprovidedwhereintheMHCclassII 

expressionisreducedoreliminatedbyageneeditingsystemthatbindstoaCJITAgenomic 

targetsequencecomprisingatleast5contiguousnucleotideswithinthegenomiccoordinates 

chosenfrom:chrl6:10906853-10906873,chrl6:10922444-10922464,andchrl6:10916432

10916452.InsomeembodimentstheCIITAgenomictargetsequencecomprisesatleast10 

contiguousnucleotideswithinthegenomiccoordinates.InsomeembodimentstheCIITA 

genomictargetsequencecomprisesatleast15contiguousnucleotideswithinthegenomic 

coordinates.InsomeembodimentsthegeneeditingsystemcomprisesanRNA-guidedDNA

bindingagent.InsomeembodimentstheRNA-guidedDNA-bindingagentcomprisesaCas9 

proteinsuchasanS.pyogenesCas9.  

1100116] InsomeembodimentsanengineeredcellisprovidedwhereintheMHCclassII 

expressionisreducedoreliminatedbyageneeditingsystemthatbindstoaCIITAgenomic 

targetsequencecomprisingatleast5contiguousnucleotideswithinthegenomiccoordinates 

chrl6:10906853-10906873.Insomeembodimentsanengineeredcellisprovidedwhereinthe 

CIITAgenomictargetsequencecomprisingatleast5contiguousnucleotideswithinthe 

genomiccoordinateschri6:10922444-10922464.Insomeembodimentsanengineeredcellis 

providedwhereintheMHCclassIIexpressionisreducedoreliminatedbyageneediting 

systemthatbindstoaCIITAgenomictargetsequencecomprisingatleast5contiguous 

nucleotideswithinthegenomiccoordinateschri6:10906757-10906777.Insomeembodiments 

anengineeredcellisprovidedwhereintheMHCclassIIexpressionisreducedoreliminated 

byageneeditingsystemthatbindstoaCIITAgenomictargetsequencecomprisingatleast5 

contiguousnucleotideswithinthegenomiccoordinateschrl6:10895302-10895322.Insome 

embodimentsanengineeredcellisprovidedwhereintheMHCclassIIexpressionisreduced 

oreliminatedbyageneeditingsystemthatbindstoaCIITAgenomictargetsequence 

comprisingatleast5contiguousnucleotideswithinthegenomiccoordinateschri6:10907539

10907559.InsomeembodimentsanengineeredcellisprovidedwhereintheMHCclassII 
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expressionisreducedoreliminatedbyageneeditingsystemthatbindstoaCJITAgenomic 
9 

targetsequencecomprisingatleast5contiguousnucleotideswithinthegenomiccoordinates 

chrl6:10907730-10907750.Insomeembodimentsanengineeredcellisprovidedwhereinthe 

MI-ICclassIIexpressionisreducedoreliminatedbyageneeditingsystemthatbindstoa 

CIJTAgenomictargetsequencecomprisingatleast5contiguousnucleotideswithinthe 

genomiccoordinateschri6:10895702-10895722.Insomeembodimentsanengineeredcellis 

providedwhereintheMHCclassIIexpressionisreducedoreliminatedbyageneediting 

systemthatbindstoaCIJTAgenomictargetsequencecomprisingatleast5contiguous 

nucleotideswithinthegenomiccoordinateschrl6:10907932-10907952Insomeembodiments 

anengineeredcellisprovidedwhereintheMHCclassIIexpressionisreducedoreliminated 

byageneeditingsystemthatbindstoaCIITAgenomictargetsequencecomprisingatleast5 

contiguousnucleotideswithinthegenomiccoordinateschrl6:10907476-10907496.Insome 

embodimentsanengineeredcellisprovidedwhereintheMHCclassIIexpressionisreduced 
9 

oreliminatedbyageneeditingsystemthatbindstoaCIITAgenomictargetsequence 

comprisingatleast5contiguousnucleotideswithinthegenomiccoordinateschri6:10909138

10909158.InsomeembodimentstheCIITAgenomictargetsequencecomprisesatleast15 

contiguousnucleotideswithinthegenomiccoordinates.Insomeembodimentsthegeneediting 

systemcomprisesanRNA-guidedDNA-bindingagent.InsomeembodimentstheRNA
9 

guidedDNA-bindingagentcomprisesaCas9proteinsuchasanS.pyogenesCas9.Insome 

embodimentstheRNA-guidedDNAbindingagentcomprisesanAPOBEC3Adeaminase 

(A3A)andanRNA-guidednickase.  

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCIITAgeneasdescribedhereinandwhereinthecellfurtherhasreduced 

oreliminatedsurfaceexpressionofHLA-A.Insomeembodimentstheengineeredcell 

comprisesageneticmodificationintheHLA-Agene.Insomeembodimentstheengineered 

cellcomprisesageneticmodificationintheHLA-Ageneandwhereinthecellishomozygous 

forHLA-BandhomozygousforHLA-C.Insomeembodimentstheengineeredcell 9 

ageneticmodificationthateliminatesexpressionofMHCclassIproteinonthesurfaceofthe 

engineeredcell.  

[00118] Theengineeredhumancellsdescribedhereinmaycompriseageneticmodification 

inanyHLA-AalleleoftheHLA-Agene.TheHLAgeneislocatedinchromosome6ina 
9 

genomicregionreferredtoastheHLAsuperlocuwhundredsofHLA-Aalleleshavebeen 

reportedintheart(seee.g.,Shiinaetal.,Nature54:15-39(2009).SequencesforHLA-Aalleles 

37 
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areavailableintheart(seee.g.,JPD-JMGT/HLAdatabaseforretrievingsequencesofspecific 

HLA-Aalleleshttps://www. 4 ac.uk/ipd/imgt/hla/allele.html).  

[00119] Inanyoftheembodimentsabovetheengineeredcellwhichhasreducedor 

eliminatedsurfaceexpressionofMI-ICclassIIrelativetoanunmodifiedcellisprovided 

comprisingageneticmodificationintheCIJTAgenewhereinthemodificationcomprisesat 

leastonenucleotideofanexonwithinthegenomiccoordinateschri. 10902662

chrl6:10923285,furthercomprisesageneticmodificationinanHLA-Ageneandwhereinthe 

geneticmodificationintheHLA-Agenecomprisesatleastonenucleotidewithinthegenomic 

coordinateschosenfrom:chr6:29942854tochr6:29942913andchr6:29943518tochrEY 

29943619.InsomeembodimentsthecellcomprisesageneticmodificationinanHLA-Agene 

andwhereinthegeneticmodificationintheHLA-Agenecomprisesatleastonenucleotide 

withinthegenomiccoordinateschosenfrom:chr6:29942864tochr6:29942903.Insome 

embodimentsthecellcomprisesageneticmodificationinanHLA-Ageneandwhereinthe 

geneticmodificationintheHLA-Agenecomprisesatleastonenucleotidewithinthegenomic 

coordinateschosenfrom:chr6:29943528tochr6:29943609.Insomeembodimentsthecell 

comprisesageneticmodificationinanHLA-Ageneandwhereinthegeneticmodificationin 

theHLA-Agenecomprisesatleastonenucleotidewithinthegenomiccoordinateschosen 

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 

chr6:29943537-2994355T chr6:29943549-29943569, chr6:29943589-29943609' and 

anHLA-AgeneandwhereinthegeneticmodificationintheHLA-Agenecomprisesanindel, 

aCtoTsubstitutionoranAtoGsubstitutionwithinthegenomiccoordinateschosenfrom.  

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

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

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

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

chr6:29944026-29944046.InsomeembodimentstheHLA-Aexpressionofthecellisreduced 

oreliminatedbyageneeditingsystemthatbindstoanHLA-Agenomictargetsequence 
9 

comprisingatleast5contiguousnucleotideswithinthegenomiccoordinateschosenfrom.  
chr6:29942864-29942884; chr6:29942868-2994288& chr6:29942S76-29942S96~ 

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

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

38 
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chr6:29943537-2994355T chr6:29943549-29943569, chr6:29943589-29943609, and 

chr6:29944026-29944046.InsomeembodimentsthecellishomozygousforHLA-Band 

homozygousforHLA-C.  

[00120] Insomeembodimentsanengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCJITAgenewhereinthegeneticmodificationcomprisesatleastone 

nucleotideofanexonwithinthegenomiccoordinateschri6:10906542-chri6:10923285,and 

whereinthecellfurthercomprisesageneticmodificationinanHLA-Ageneandwhereinthe 

geneticmodificationintheHLA-Agenecomprisesatleastonenucleotidewithinthegenomic 

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

29943619.InsomeembodimentsthecellcomprisesageneticmodificationinanHLA-Agene 

andwhereinthegeneticmodificationintheHLA-Agenecomprisesatleastonenucleotide 

withinthegenomiccoordinateschosenfrom:chr6:29942864tochr6:29942903.Insome 

embodimentsthecellcomprisesageneticmodificationinanHLA-Ageneandwhereinthe 

geneticmodificationintheHLA-Agenecomprisesatleastonenucleotidewithinthegenomic 

coordinateschosenfrom:chr6:29943528tochr6:29943609.Insomeembodimentsthecell 

comprisesageneticmodificationinanHLA-Ageneandwhereinthegeneticmodificationin 

theHLA-Agenecomprisesatleastonenucleotidewithinthegenomiccoordinateschosen 

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, chr6:29943530-2994355ct 

chr6:29944026-29944046.Insomeembodimentsthecellcomprisesageneticmodificationin 

anHLA-AgeneandwhereinthegeneticmodificationintheHLA-Agenecomprisesanindel, 

from.  
aCtoTsubstitutionoranAto0substitutionwithinthegenomiccoordinateschosen 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.InsomeembodimentstheHLA-Aexpressionofthecellisreduced 

oreliminatedbyageneeditingsystemthatbindstoanHLA-Agenomictargetsequence 
9 

comprisingatleast5contiguousnucleotideswithinthegenomiccoordinateschosenfrom.  
chr6:29942864-29942884; chr6:29942868-29942888~ chr6:29942876-29942896~ 

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

39 
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chr6:29943528-29943548; chr6:29943529-29943549, chr6:29943530-2994355tY 

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

chr6:29944026-29944046.InsomeembodimentsthecellishomozygousforHLA-Band 

homozygousforHLA-C.  

[00121] Insomeembodimentsanengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCJITAgenewhereinthegeneticmodificationcomprisesatleastone 

nucleotideofanexonwithinthegenomiccoordinateschrl6:10906542-chrl6:10908121,and 

whereinthecellfurthercomprisesageneticmodificationinanHLA-Ageneandwhereinthe 

geneticmodificationintheHLA-Agenecomprisesatleastonenucleotidewithinthegenomic 

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

29943619.InsomeembodimentsthecellcomprisesageneticmodificationinanHLA-Agene 

aridwhereinthegeneticmodificationintheHLA-Agenecomprisesatleastonenucleotide 

withinthegenomiccoordinateschosenfrom:chr6:29942864tochr6:29942903.Insome 

embodimentsthecellcomprisesageneticmodificationinanHLA-Agenearidwhereinthe 

geneticmodificationintheHLA-Agenecomprisesatleastonenucleotidewithinthegenomic 

coordinateschosenfrom:chr6:29943528tochr6:29943609.Insomeembodimentsthecell 

comprisesageneticmodificationinanHLA-Ageneandwhereinthegeneticmodificationin 

theHLA-Agenecomprisesatleastonenucleotidewithinthegenomiccoordinateschosen 

from: chr6:29942864-29942881 chr6:29942868-2994288& chr6:29942876-2994289& 

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

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

chr6:29944026-29944046.Insomeembodimentsthecellcomprisesageneticmodificationin 

anHLA-AgeneandwhereinthegeneticmodificationintheHLA-Agenecomprisesanindel, 

aCtoTsubstitutionoranAto0substitutionwithinthegenomiccoordinateschosenfrom.  

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.InsomeembodimentstheHLA-Aexpressionofthecellisreduced 

oreliminatedbyageneeditingsystemthatbindstoanHLA-Agenomictargetsequence 
9 

comprisingatleast5contiguousnucleotideswithinthegenomiccoordinateschosenfrom.  
chr6:29942864-29942884; chr6:29942868-29942888~ chr6:29942876-29942896~ 
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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-Band 

homozygousforHLA-C.  

[00122] Insomeembodimentsanengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCJITAgenewhereinthegeneticmodificationcomprisesatleastone 

nucleotideofanexonwithinthe genomiccoordinateschosenfrom:chri6:10916432

10916452, chrl6:10922444-10922464, chrl6:10907924-10907944, chrl6:10906985

10907005, chrl6:10908073-10908093, chrl6:10907433-10907453, chrl6:10907979

10907999, chrl6:10907139-10907159, chrl6:10922435-10922455, chrl6:10907384

10907404, chrl6:10907434-10907454, chrl6:10907119-10907139, chrl6:10907539

10907559, chrl6:10907810-10907830, chrl6:10907315-10907335, chrl6:10916426

10916446, chrl6:10909138-10909158, chrl6:10908101-10908121, chrl6:10907790

10907810, chrl6:10907787-10907807, chrl6:10907454-10907474, chrl6:10895702

10895722, chrl6:10902729-10902749, chrl6:10918492-10918512, chrl6:10907932

10907952, chri6:10907623-10907643, chri6:10907461- 10907481, chri6:10902723

10902743, chri6:10907622-10907642, chri6:10922441- 10922461, chri6:10902662

10902682, chrl6:10915626-10915646, chrl6:10915592-10915612, chrl6:10907385

10907405, chrl6:10907030-10907050, chrl6:10907935-10907955, chrl6:10906853

10895322,andwhereinthecellfurthercomprisesageneticmodificationinanHLA-Agene 

andwhereinthegeneticmodificationintheHLA-Agenecomprisesatleastonenucleotide 

withinthegenomiccoordinateschosenfrom: chr6:29942854tochr6:29942913 and 

chr6:29943518tochr6:29943619.Insomeembodimentsthecellcomprisesagenetic 

modificationinanHLA-AgeneandwhereinthegeneticmodificationintheHLA-Agene 

comprisesatleastonenucleotidewithinthegenomiccoordinateschosenfrom:chr6:29942864 

tochr6:29942903.InsomeembodimentsthecellcomprisesageneticmodificationinanHLA

AgeneandwhereinthegeneticmodificationintheHLA-Agenecomprisesatleastone 

nucleotidewithinthegenomiccoordinateschosenfrom:chr6:29943528tochr6:29943609.In 

someembodimentsthecellcomprisesageneticmodificationinanHLA-Ageneandwherein 

thegeneticmodificationintheHLA-Agenecomprisesatleastonenucleotidewithinthe 
0 

genomiccoordinateschosenfrom:chr6:29942864-29942884 chr6:29942868-29942888~ 
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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;andchr6:29944026-29944046.Insomeembodimentsthecell 

comprisesageneticmodificationinanHLA-Ageneandwhereinthegeneticmodificationin 

theHLA-AgenecomprisesanindelaCtoTsubstitutionoranAto0substitutionwithinthe 

genomiccoordinateschosenfrom:chr6:29942864-29942884 chr6:29942868-29942888* 

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

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

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

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

expressionofthecellisreducedoreliminatedbyageneeditingsystemthatbindstoanHLA

A 4 

genomictargetsequencecomprisingatleast5contiguousnucleotideswithinthegenomic 
coordinates chosen from: chr6:29942864-29942334' chr6:29942868-29942888~ 

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

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

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

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

homozygousforHLA-BandhomozygousforHLA-C.  

[00123] Insomeembodimentsanengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

nucleotideofanexonwithinthe genomiccoordinateschosenfrom:chrl6:10907539

10907559, chrl6:10916426-10916446, chrl6:10906907-10906927, chrl6:10895702

10895722, chrl6:10907757-10907777, chrl6:10907623-10907643, chrl6:10915626

10915646, chrl6:10906756-10906776, chrl6:10907476-10907496, chrl6:10907385

10907405,andchrl6:10923265-10923285,andwhereinthecellfurthercomprisesagenetic 

modificationinanHLA-AgeneandwhereinthegeneticmodificationintheHLA-Agene 

comprisesatleastonenucleotidewithinthegenomiccoordinateschosenfrom:chr6:29942854 

tochr6:29942913andchr6:29943518tochr6:29943619.Insomeembodimentsthecell 

comprisesageneticmodificationinanHLA-Ageneandwhereinthegeneticmodificationin 

theHLA-Agenecomprisesatleastonenucleotidewithinthegenomiccoordinateschosen 

from:chr6:29942864tochr6:29942903.Insomeembodimentsthecellcomprisesagenetic 

modificationinanHLA-AgeneandwhereinthegeneticmodificationintheHLA-Agene 
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comprisesatleastonenucleotidewithinthegenomiccoordinateschosenfrom:chr6:29943528 

tochr6:29943609.InsomeembodimentsthecellcomprisesageneticmodificationinanHLA

AgeneandwhereinthegeneticmodificationintheHLA-Agenecomprisesatleastone 

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.Insome 

embodimentsthecellcomprisesageneticmodificationinanHLA-Ageneandwhereinthe 

geneticmodificationintheHLA-AgenecomprisesanindelaCtoTsubstitutionoranAto 

0substitutionwithinthegenomiccoordinateschosenfrom:chr6:29942864-29942884 

chr6:29942868-29942888; 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,andchr6:29944026-29944046.Insome 

embodimentstheHLA-Aexpressionofthecellisreducedoreliminatedbyageneediting 

systemthatbindstoanHLA-Agenomictargetsequencecomprisingatleast5contiguous 

nucleotides withinthe genomic coordinates chosen from: 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~ 

embodimentsthecellishomozygousforHLA-BandhomozygousforHLA-C.  

[00124] Insomeembodimentsanengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCIITAgenewhereinthegeneticmodificationcomprisesatleastone 

nucleotideofanexonwithinthegenomiccoordinateschosenfrom:chri6:10906853

10906873, chrl6:10906757-10906777, chrl6:10895302-10895322, chrl6:10907539

10907559,chrl6:10907730-10907750,chrl6:10895702-10895722,andwhereinthecell 

furthercomprisesageneticmodificationinanHLA-Ageneandwhereinthegenetic 

modificationintheHLA-Agenecomprisesatleastonenucleotidewithinthegenomic 

coordinateschosenfrom:chr6:29942854tochr6:29942913andchr6:29943518tochrEY 

29943619.InsomeembodimentsthecellcomprisesageneticmodificationinanHLA-Agene 

andwhereinthegeneticmodificationintheHLA-Agenecomprisesatleastonenucleotide 
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withinthegenomiccoordinateschosenfrom:chr6:29942864tochr6:29942903.Insome 

embodimentsthecellcomprisesageneticmodificationinanHLA-Ageneandwhereinthe 

geneticmodificationintheHLA-Agenecomprisesatleastonenucleotidewithinthegenomic 

coordinateschosenfrom:chr6:29943528tochr6:29943609.Insomeembodimentsthecell 

comprisesageneticmodificationinanHLA-Ageneandwhereinthegeneticmodificationin 

theHLA-Agenecomprisesatleastonenucleotidewithinthegenomiccoordinateschosen 

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 

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

chr6:29944026-29944046.Insomeembodimentsthecellcomprisesageneticmodificationin 

anHLA-AgeneandwhereinthegeneticmodificationintheHLA-Agenecomprisesanindel, 

aCtoTsubstitutionoranAto0substitutionwithinthegenomiccoordinateschosenfrom: 

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

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

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

chr6:29943537-29943557, chr6:29943549-29943569, chr6:29943589-29943609, and 

chr6:29944026-29944046.InsomeembodimentstheHLA-Aexpressionofthecellisreduced 

oreliminatedbyageneeditingsystemthatbindstoanHLA-Agenomictargetsequence 

comprisingatleast5contiguousnucleotideswithinthegenomiccoordinateschosenfrom.  

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

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

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

chr6:29944026-29944046.InsomeembodimentsthecellishomozygousforHLA-Band 

homozygousforHLA-C.  

[00125] Insomeembodimentstheengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCIJTAgeneasdescribedhereinandwhereinthecellfurtherhasreduced 

oreliminatedsurfaceexpressionofMHCclassI.Insomeembodimentstheengineeredcell 

comprisesageneticmodificationinthebeta-2-microglobulin(B2M)gene.Insome 

embodimentstheengineeredcellcomprisesageneticmodificationinthebeta-2-microglobulin 

(B2M)geneandinsertionofanexogenousnucleicacidencodinganNKLcellinhibitor 
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molecule.Insomeembodimentstheengineeredcellcomprisesageneticmodificationthat 

eliminatesexpressionofMI-ICclassIproteinonthesurfaceoftheengineeredcell.  

[00126] Insomeembodimentstheengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCIJTAgenewhereinthe 0 0 

modificationcompnsesatleastonenucleotideof 
anexonwithinthegenomiccoordinateschrl6:10902662-chri6:10923285,andwhereinthe 

cellfurthercomprisesanexogenousnucleicacid.Insomeembodimentstheexogenousnucleic 

acidencodesatargetingreceptorthatisexpressedonthesurfaceoftheengineeredcell.In 

someembodimentsthetargetingreceptorisachimericantigenreceptor(CAR).Insome 

embodimentsthetargetingreceptorisauniversalCAR(UniCar).Insomeembodimentsthe 

targetingreceptorisaTcellreceptor(TCR).Insomeembodimentsthetargetingreceptorisa 

WT1TCRInsomeembodimentsthetargetingreceptorisahybridCARITCR. Income 

embodimentsthetargetingreceptorcomprisesanantigenrecognitiondomain(e.g.,acancer 

antigenrecognitiondomainandasubunitofaTCR).Insomeembodimentsthetargeting 

receptorisacytokinereceptor.Insomeembodimentsthetargetingreceptorisachemokine 

receptor.InsomeembodimentsthetargetingreceptorisaBcellreceptor(BCR).Insome 

embodimentstheexogenousnucleicacidencodesapolypeptidethatissecretedbythe 

engineeredcell(i.e.,asolublepolypeptide).Insomeembodimentstheexogenousnucleicacid 

encodesatherapeuticpolypeptide.Insomeembodimentstheexogenousnucleicacidencodes 

anantibody.Insomeembodimentstheexogenousnucleicacidencodesanenzyme.Insome 

embodimentstheexogenousnucleicacidencodesacytokine.Insomeembodimentsthe 

acidencodesafusionprotein.  

[00127] Insomeembodimentstheengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCIITAgenewhereinthemodificationcompnsesatleastonenucleotideof 
0 anexonwithinthegenomiccoordinateschrl6:10902662-chri6:10923285,whereinthecell 

furtherhasreducedoreliminatedsurfaceexpressionofMI-ICclassIandwhereinthecell 

furthercomprisesanexogenousnucleicacid.Insomeembodimentstheengineeredcell 

comprisesageneticmodificationinthebeta-2-microglobulin(B2M)gene.Insome 

embodimentstheengineeredcellcomprisesageneticmodificationthatreducesexpressionof 

MHCclassIproteinonthesurfaceoftheengineeredcell.Insomeembodimentstheexogenous 

nucleicacidencodesatargetingreceptorthatisexpressedonthesurfaceoftheengineeredcell.  

Insomeembodimentsthetargetingreceptorisachimericantigenreceptor(CAR).Insome 
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embodimentsthetargetingreceptorisauniversalCAR(UniCar).Insomeembodimentsthe 

targetingreceptorisaTcellreceptor(TCR).Insomeembodimentsthetargetingreceptorisa 

WT1TCRInsomeembodimentsthetargetingreceptorisahybridCAR/TCR. Income 

embodimentsthetargetingreceptorcomprisesanantigenrecognitiondomain(e.g.,acancer 

antigenrecognitiondomainandasubunitofaTCR).Insomeembodimentsthetargeting 

receptorisacytokinereceptor.Insomeembodimentsthetargetingreceptorisachemokine 

receptor.InsomeembodimentsthetargetingreceptorisaBcellreceptor(BCR).Insome 

embodimentstheexogenousnucleicacidencodesapolypeptidethatissecretedbythe 

engineeredcell(i.e.,asolublepolypeptide).Insomeembodimentstheexogenousnucleicacid 

encodesatherapeuticpolypeptide.Insomeembodimentstheexogenousnucleicacidencodes 

anantibody.Insomeembodimentstheexogenousnucleicacidencodesanenzyme.Insome 

embodimentstheexogenousnucleicacidencodesacytokine.Insomeembodimentsthe 

exogenousnucleicacidencodesachemokine.Insomeembodimentstheexogenousnucleic 

acidencodesafusionprotein.  

[00128] Insomeembodimentstheengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCIJTAgenewhereinthemodificationcompnsesatleastonenucleotideof 

anexonwithinthegenomiccoordinateschrl6:10902662-chri6:10923285,whereinthecell 

furtherhasreducedoreliminatedsurfaceexpressionofHLA-Aandwhereinthecellfurther 

comprisesanexogenousnucleicacid.Insomeembodimentstheengineeredcellcomprisesa 

geneticmodificationintheHLA-Agene.Insomeembodimentstheengineeredcellcompnses 

engineeredcell.Insomeembodimentstheexogenousnucleicacidencodesatargetingreceptor 

thatisexpressedonthesurfaceoftheengineeredcell.Insomeembodimentsthetargeting 

receptorisachimericantigenreceptor(CAR).Insomeembodimentsthetargetingreceptoris 

auniversalCAR(UniCar).InsomeembodimentsthetargetingreceptorisaTcellreceptor 

(TCR).InsomeembodimentsthetargetingreceptorisaWT1TCR.Insomeembodiments 

thetargetingreceptorisahybridCAR'TCR. Insomeembodimentsthetargetingreceptor 

comprisesanantigenrecognitiondomain(e.g.,acancerantigenrecognitiondomainanda 

subunitofaTCR).Insomeembodimentsthetargetingreceptorisacytokinereceptor.Insome 

embodimentsthetargetingreceptorisachemokinereceptor.Insomeembodimentsthe 

targetingreceptorisaBcellreceptor(BCR).Insomeembodimentstheexogenousnucleic 

acidencodesapolypeptidethatissecretedbytheengineeredcell(i.e.,asolublepolypeptide).  

Insomeembodimentstheexogenousnucleicacidencodesatherapeuticpolypeptide.Insome 
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embodimentstheexogenousnucleicacidencodesanantibody.Insomeembodimentsthe 

exogenousnucleicacidencodesanenzyme.Insomeembodimentstheexogenousnucleicacid 

encodesacytokine.Insomeembodimentstheexogenousnucleicacidencodesachemokine.  

Insomeembodimentstheexogenousnucleicacidencodesafusionprotein..  

[00129] Insomeembodimentstheengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCIJTAgenewhereinthemodificationcompnsesatleastonenucleotideof 

anexonwithinthegenomiccoordinateschrl6:10902662-chri6:10923285,andwhereinthe 

cellfurtherhasreducedoreliminatedexpressionofanendogenousTCRproteinrelativetoan 

unmodifiedcell.Insomeembodimentstheengineeredcellwhichhasreducedoreliminated 

surfaceexpressionofMI-ICclassIIrelativetoanunmodifiedcellisprovidedcomprisinga 

geneticmodificationintheCJITAgenewhereinthemodificationcomprisesatleastone 

nucleotideofanexonwithinthegenomiccoordinateschri6:10902662-chri6:10923285,and 

whereinthecellfurthercomprisesanexogenousnucleicacidandfurtherhasreducedor 

eliminatedexpressionofanendogenousTCRproteinrelativetoanunmodifiedcell.Insome 

embodimentstheengineeredcellwhichhasreducedoreliminatedsurfaceexpressionofMHC 

classIIrelativetoanunmodifiedcellisprovidedcomprisingageneticmodificationinthe 

CJITAgenewhereinthemodificationcomprisesatleastonenucleotideofanexonwithinthe 

genomiccoordinateschrl6:10902662-chri6:10923285,andwhereinthecellfurtherhas 

reducedoreliminatedsurfaceexpressionofMI-ICclassIandwhereinthecellfurtherhas 

reducedoreliminatedexpressionofanendogenousTCRproteinrelativetoanunmodifiedcell.  

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCIJTAgenewhereinthemodificationcompnsesatleastonenucleotideof 

anexonwithinthegenomiccoordinateschri6:10902662-chri6:10923285,andwhereinthe 

cellfurthercomprisesanexogenousnucleicacidandwhereinthecellfurtherhasreducedor 

eliminatedsurfaceexpressionofMHCclassIandwhereinthecellfurtherhasreducedor 

eliminatedexpressionofanendogenousTCRproteinrelativetoanunmodifiedcell.Insome 

embodimentstheengineeredcellhasreducedoreliminatedexpressionofaTRACprotein 

relativetoanunmodifiedcell.Insomeembodimentstheengineeredcellhasreducedor 

eliminatedexpressionofaTRBCproteinrelativetoanunmodifiedcell.Insomeembodiments 

theengineeredcellcomprisesageneticmodificationinthebeta-2-microglobulin(B2M)gene.  

Insomeembodimentstheengineeredcellcomprisesageneticmodificationthatreduces 

expressionofMHCclassIproteinonthesurfaceoftheengineeredcell.Insomeembodiments 
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theexogenousnucleicacidencodesatargetingreceptorthatisexpressedonthesurfaceofthe 

engineeredcell.Insomeembodimentsthetargetingreceptorisachimericantigenreceptor 

(CAR).InsomeembodimentsthetargetingreceptorisauniversalCAR(UniCar).Insome 

embodimentsthetargetingreceptorisaTcellreceptor(TCR).Insomeembodimentsthe 

targetingreceptorisaWT1TCR.Insomeembodimentsthetargetingreceptorisahybrid 

CAR/TCR. Insomeembodimentsthetargetingreceptorcomprisesanantigenrecognition 

domain(e.g.,acancerantigenrecognitiondomainandasubunitofaTCR).Insome 

embodimentsthetargetingreceptorisacytokinereceptor.Insomeembodimentsthetargeting 

receptorisachemokinereceptor.InsomeembodimentsthetargetingreceptorisaBcell 

receptor(BCR).Insomeembodimentstheexogenousnucleicacidencodesapolypeptidethat 

issecretedbytheengineeredcell(i.e.,asolublepolypeptide). Insomeembodimentsthe 

exogenousnucleicacidencodesatherapeuticpolypeptide.Insomeembodimentsthe 

exogenousnucleicacidencodesanantibody.Insomeembodimentstheexogenousnucleic 

acidencodesanenzyme.Insomeembodimentstheexogenousnucleicacidencodesa 

cytokine.Insomeembodimentstheexogenousnucleicacidencodesachemokine.Insome 

embodimentstheexogenousnucleicacidencodesafusionprotein.  

1100131] Insomeembodimentstheengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellisprovidedcomprisingagenetic 

modificationintheCIJTAgenewhereinthemodificationcomprisesatleastonenucleotideof 

anexonwithinthegenomiccoordinateschri6:10902662-chri6:10923285,andwhereinthe 

cellfurthercomprisesanexogenousnucleicacidandwhereinthecellfurtherhasreducedor 

eliminatedexpressionofanendogenousTCRproteinrelativetoanunmodifiedcell.Insome 

embodimentstheengineeredcellhasreducedoreliminatedexpressionofaTRACprotein 

relativetoanunmodifiedcell.Insomeembodimentstheengineeredcellhasreducedor 

eliminatedexpressionofaTRBCproteinrelativetoanunmodifiedcell.Insomeembodiments 

theengineeredcellcomprisesageneticmodificationintheHLA-Agene.Insome 

embodimentstheengineeredcellcomprisesageneticmodificationthatreducesexpressionof 

HLA-Aproteinonthesurfaceoftheengineeredcell.Insomeembodimentstheexogenous 

nucleicacidencodesatargetingreceptorthatisexpressedonthesurfaceoftheengineeredcell.  

Insomeembodimentsthetargetingreceptorisachimericantigenreceptor(CAR).Insome 

embodimentsthetargetingreceptorisauniversalCAR(UniCar).Insomeembodimentsthe 

targetingreceptorisaTcellreceptor(TCR).Insomeembodimentsthetargetingreceptorisa 

WT1TCR.InsomeembodimentsthetargetingreceptorisahybridCAR/TCR. Income 
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embodimentsthetargetingreceptorcomprisesanantigenrecognitiondomain(e.g.,acancer 

antigenrecognitiondomainandasubunitofaTCR).Insomeembodimentsthetargeting 

receptorisacytokinereceptor.Insomeembodimentsthetargetingreceptorisachemokine 

receptor.InsomeembodimentsthetargetingreceptorisaBcellreceptor(BCR).Insome 

embodimentstheexogenousnucleicacidencodesapolypeptidethatissecretedbythe 

engineeredcell(i.e.,asolublepolypeptide).Insomeembodimentstheexogenousnucleicacid 

encodesatherapeuticpolypeptide.Insomeembodimentstheexogenousnucleicacidencodes 

anantibody.Insomeembodimentstheexogenousnucleicacidencodesanenzyme.Insome 

embodimentstheexogenousnucleicacidencodesacytokine.Insomeembodimentsthe 

exogenousnucleicacidencodesachemokine.Insomeembodimentstheexogenousnucleic 

acidencodesafusionprotein.  

[00132] Theengineeredcellmaybeanyoftheexemplarycelltypesdisclosedherein.In 

someembodimentstheengineeredcellisanimmunecell.Insomeembodimentsthe 

engineeredcellisahematopoeticstemcell(HSC).Insomeembodimentstheengineeredcell 

isaninducedpluripotentstemcell(iPSC).Insomeembodimentstheengineeredcellisa 

monocytemacrophagemastcelldendriticcellorgranulocyte.Insomeembodimentsthe 

engineeredcellismonocyte.Insomeembodimentstheengineeredcellisamacrophage.In 

someembodimentstheengineeredcellisamastcell.Insomeembodimentstheengineered 

cellisadendriticcell.  

1100133] Insomeembodimentstheengineeredcellisagranulocyte.Insomeembodiments 

theengineeredcellisalymphocyte.InsomeembodimentstheengineeredcellisaTcell.In 

cellisaCD8+Tcell.InsomeembodimentstheengineeredcellisamemoryTcell.Insome 

embodimentstheengineeredcellisaBcell.Insomeembodimentstheengineeredcellisa 

plasmaBcell.InsomeembodimentstheengineeredcellisamemoryBcell.  

[00134] InsomeembodimentstheengineeredcellishomozygousforHLA-Band 

homozygousforHLA-C.InsomeembodimentstheHLA-Balleleisselectedfromanyoneof 

thefollowingHLA-Balleles:HLA~B*O7:O2~HLA~B*OS: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~B*13:02.HLA~B*44:03 

HLA~B*3S:01.HLA~B*1S: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*18:01;HLA~B*52:01.HLA~B*51:01 

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.  
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[00135] InsomeembodimentstheHLA-Calleleisselectedfromanyoneofthefollowing 

HLA-Calleles:HLA~C*O7:O2.HLA~C*O7:O1;HLA~C*O5:01, HLA~C*04:01HLA~C*03:04~ 

HLA~C*06:02.HLA~C*0S:0ZHLA~C*03:03,HLA~C*06:02;HLA~C*16:01,HLA~C*12:039 

HLA~C*07:01.HLA~C*04:01.HLA~C*15:02,HLA~C*07:01;HLA~C*03:04.HLA~C*12:039 

HLA~C*02:02.HLA~C*04:0LHLA~C*05:01.HLA~C*12:02;HLA~C*14:02,HLA~C*06:029 

HLA~C*04:0LHLA~C*03:03.HLA~C*07:0tHLA~C*07:01;HLA~C*04:01.HLA~C*04:019 

andHLA~C*02:02.  
9 

[00136] InsomeembodimentstheHLA-Balleleisselectedfromanyoneofthefollowing 

HLA-Balleles:HLA~B*07:02.HLA~B*08:01,HLA~B*44:02;HLA~B*35:01,HLA~B*40:019 

HLA~B*57:019HLA~B*14:OZHLA~B*15:01,HLA~B*13:02;HLA~B*44:03.HLA~B*38:019 

~ 

HLA~B*27:059HLA~B*35:03.HLA~B*18:019 HLA~B*52:01;HLA~B*51:0kHLA~B*37:019 

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-CalleleisselectedfromanyoneofthefollowingHLA-C 

alleles:HLA~C*07:02.HLA~C*07:01;HLA~C*05:01, HLA~C*04:01HLA~C*03:01HLA

C*06:029HLA~C*08:029HLA~C*03:039HLA~C*06:02,HLA~C*16:019HLA~C*12039 

HLA~C*07:01.HLA~C*04:0kHLA~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*06:029 

HLA~C*04:01.HLA~C*03:03.HLA~C*07:04.HLA~C*07:01;HLA~C*04:01.HLA~C*04:019 

andHLA~C*02:02.  

[00137] InsomeembodimentstheengineeredcellishomozygousforHLA-Band 

followingHLA-BandHLA-Calleles:HLA~B*07:02andHLA~C*07:02.HLA~B*08:01and 

HLA~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*57:01andHLA~C*06:02.HLA~B*14:02andHLA

C*08:02.HLA~B*15:01 andHLA~C*03:03.HLA~B*13:02andHLA~C*06:02.HLA

B*44:03andHLA~C*16:01.HLA~B*38:01andHLA~C*12:03.HLA~B*18:01andHLA

C*07:01.HLA~B*44:03andHLA~C*04:01.HLA~B*51:01 andHLA~C*15:02.HLA

B*49:01andHLA~C*07:01.HLA~B*15:01andHLA~C*03:04.HLA~B*18:01andHLA

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*52:01andHLA~C*12:02.HLA~B*51:01andHLA

C*14:02.HLA~B*37:01 andHLA~C*06:02.HLA~B*53:01 andHLA~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*04:0kHLA~B*15:01andHLA~C*04:01.andHLA

50 

homozygousforHLA-CandtheHLA-BandHLA-Callelesareselectedfromanyoneofthe



WO20221140587 PCTfLTS2O21/064933 

B*40:02andHLA~C*O2:O2.InsomeembodimentsthecellishomozygousforHLA-Band 

homozygousforHLA-CandtheHLA-BandHLA-CallelesareHLA~B*O7:O2andHLA

C*07:02.InsomeembodimentsthecellishomozygousforHLA-BandhomozygousforHLA

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

embodimentsthecellishomozygousforHLA-BandhomozygousforHLA-CandtheHLA

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

homozygousforHLA-BandhomozygousforHLA-CandtheHLA-BandHLA-Callelesare 

HLA~B*35:O1andHLA~C*O4:O1.  

[00138] Insomeembodimentsthedisclosureprovidesapharmaceuticalcomposition 

comprisinganyoneoftheengineeredcellsdisclosedherein.Insomeembodimentsthe 
9 

pharmaceuticalcompositioncompnsesapopulationofanyoneoftheengineeredcells 

disclosedherein.Insomeembodimentsthepharmaceuticalcompositioncomprisesa 

populationofengineeredcellsthatisatleast650onegativeasmeasuredbyflowcytometry.In 

someembodimentsthepharmaceuticalcompositioncomprisesapopulationofengineered 

cellsthatisatleast700onegativeasmeasuredbyflowcytometry.Insomeembodimentsthe 

pharmaceuticalcompositioncomprisesapopulationofengineeredcellsthatisatleast 0 

negativeasmeasuredbyflowcytometiy.Insomeembodimentsthepharmaceutical 

compositioncompnsesapopulationofengineeredcellsthatisatleast900onegativeas 

measuredbyflowcytometiy.Insomeembodimentsthepharmaceuticalcomposition 

comprisesapopulationofengineeredcellsthatisatleast910onegativeasmeasuredbyflow 

cytometry.Insomeembodimentsthepharmaceuticalcompositioncomprisesapopulationof 

embodimentsthepharmaceuticalcompositioncomprisesapopulationofengineeredcellsthat 

isatleast930onegativeasmeasuredbyflowcytometry.Insomeembodimentsthe 

pharmaceuticalcompositioncomprisesapopulationofengineeredcellsthatisatleast9400 

negativeasmeasuredbyflowcytometiy.Insomeembodimentsthepharmaceutical 

compositioncomprisesapopulationofengineeredcellsthatisatleast950oendogenousTCR 

proteinnegativeasmeasuredbyflowcytometiy.Insomeembodimentsthepharmaceutical 

compositioncomprisesapopulationofengineeredcellsthatisatleast970oendogenousTCR 

proteinnegativeasmeasuredbyflowcytometiy.Insomeembodimentsthepharmaceutical 

compositioncomprisesapopulationofengineeredcellsthatisatleast980oendogenousTCR 

proteinnegativeasmeasuredbyflowcytometiy.Insomeembodimentsthepharmaceutical 

compositioncomprisesapopulationofengineeredcellsthatisatleast990oendogenousTCR 

proteinnegativeasmeasuredbyflowcytometry.  
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[00139] Insomeembodimentsmethodsareprovidedforadministeringtheengineeredcells 

orpharmaceuticalcompositionsdisclosedhereintoasubjectinneedthereofInsome 

embodimentsmethodsareprovidedforadministeringtheengineeredcellsorpharmaceutical 

compositionsdisclosedhereintoasubjectasanACTtherapy.Insomeembodimentsmethods 

areprovidedforadministeringtheengineeredcellsorpharmaceuticalcompositionsdisclosed 

hereintoasubjectasatreatmentforcancer.Insomeembodimentsmethodsareprovidedfor 

administeringtheengineeredcellsorpharmaceuticalcompositionsdisclosedhereintoasubject 

asatreatmentforanautoimmunediseaseInsomeembodimentsmethodsareprovidedfor 

administeringtheengineeredcellsorpharmaceuticalcompositionsdisclosedhereintoasubject 

asatreatmentforaninfectiousdisease.  

B.MethodsandCompositionsforReducingorEliminatingSurface 

ExpressionofMHCClassII 

[00140] Thepresentdisclosureprovidesmethodsandcompositionsforreducingor 

eliminatingsurfaceexpressionofMHCclassIIproteinonacellrelativetoanunmodifiedcell 

bygeneticallymodifyingtheCIJTAgene.Theresultantgeneticallymodifiedcellmayalsobe 

referredtohereinasanengineeredcell.Insomeembodimentsanalready-geneticallymodified 

(orengineered)cellmaybethestartingcellforfurthergeneticmodificationusingthemethods 

orcompositionsprovidedherein.Insomeembodimentsthecellisanallogeneiccell.Insome 

embodimentsacellwithreducedMHCclassIIexpressionisusefulforadoptivecelltransfer 

therapies.InsomeembodimentseditingoftheCIJTAgeneiscombinedwithadditionalgenetic 

modificationstoyieldacellthatisdesirableforallogeneictransplantpurposes.  

expressionofMHCclassIIproteinonthesurfaceofacellcomprisingcontactingacellwitha 

compositioncomprisingaCJITAguideRNAcomprisingi)aguidesequenceselectedfrom 

SEQIDNOs:1-liTii)atleast17,18,19,or20contiguousnucleotidesofasequenceselected 

fromSEQIDNOs:1-liTii).aguidesequenceatleast950o 900oor850oidenticaltoa 

sequenceselectedfromSEQIDNOs:1- 11Tiv)asequencethatcompnses10contiguous 

nucleotides+10nucleotidesofagenomiccoordinatelistedinTable2,v)atleastl7,18,19,or 

20contiguousnucleotidesofasequencefrom(iv);orvi)aguidesequencethatisatleast950 

0 or350oidenticaltoasequenceselectedfrom(v).Insomeembodimentsthemethods 

furthercomprisecontactingthecellwithanRNA-guidedDNAbindingagentoranucleicacid 

encodinganRNA-guidedDNAbindingagent.InsomeembodimentstheIOTA-guidedDNA 

bindingagentisCas9.InsomeembodimentstheRNA-guidedDNAbindingagentisS.  
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pyogenesCas9.InsomeembodimentstheCIJTAguideRNAisaS.pyogenesCas9guide 
RNA.InsomeembodimentstheRNA-guidedDNAbindingagentfurther 9 

compnsesa 

deaminasedomain.InsomeembodimentstheRNA-guidedDNAbindingagentcomprisesan 

APOBEC3Adeaminase(A3A)andanRNA-guidednickase.Insomeembodimentsthe 

expressionofMHCclassIIproteinonthesurfaceofthecell(i.e.,engineeredcell)isthereby 

reduced.  

[00142] Insomeembodimentsthemethodscomprisemakinganengineeredcellwhichhas 

reducedoreliminatedsurfaceexpressionofMHCclassIIproteinrelativetoanunmodified 

cellcomprisingcontactthecellwithacompositioncomprisingaCIJTAguideRNA 

comprisingi)aguidesequenceselectedfromSEQIDNOs:1-1 , ii)atleast17,18,19,or20 
99 

contiguousnucleotidesofasequenceselectedfromSEQIDNOs:1-117;ii).aguidesequence 

atleast950o, 900o or850o9 toasequenceselectedfromSEQIDNOs: ,v)a 

sequencethatcomprises10contiguousnucleotides+10nucleotidesofagenomiccoordinate 

listedinTableIv)atleast17,18,19,or20contiguousnucleotidesofasequencefrom(iv); 

orvi)aguidesequencethatisatleast95%, 9 O0 oor8 5 0 oidenticaltoasequenceselectedfrom 

(v).InsomeembodimentsthemethodsfurthercomprisecontactingthecellwithanRNA

guidedDNAbindingagentoranucleicacidencodinganRNA-guidedDNAbindingagent.In 

someembodimentstheRNA-guidedDNAbindingagentisCas9.Insomeembodimentsthe 

RNA-guidedDNAbindingagentisS.pyogenesCas9.InsomeembodimentstheCIITAguide 

RNAisaS.pyogenesCas9guideRNA.InsomeembodimentstheRNA-guidedDNAbinding 

agentfurthercomprisesadeaminaseregion.InsomeembodimentstheRNA-guidedDNA 

someembodimentstheexpressionofMHCclassIIproteinonthesurfaceofthecell(i.e9, 

engineeredcell)istherebyreduced.  

[00143] Insomeembodimentsthemethodscomprisegeneticallymodifyingacelltoreduce 

oreliminatethesurfaceexpressionofMHCclassIIproteincomprisingcontactingthecellwith 

acompositioncomprisingaCIITAguideRNAcomprisingi)aguidesequenceselectedfrom 

SEQIDNOs:1-liTii)atleast17,18,19,or20contiguousnucleotidesofasequenceselected 

fromSEQIDNOs:1-liTii).aguidesequenceatleast950o 900o or850oidenticaltoa 
9 

sequenceselectedfromSEQIDNOs:1- 11Tiv)asequencethatcompnses10contiguous 
9 nucleotides+10nucleotidesofagenomiccoordinatelistedinTable2,v)atleastl7,18,19,or 

20contiguousnucleotidesofasequencefrom(iv);orvi)aguidesequencethatisatleast950 

0 or350oidenticaltoasequenceselectedfrom(v).Insomeembodimentsthemethods 

compnsecontactingthecellwithanRNA-guidedDNAbindingagentoranucleicacid 
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encodinganRNA-guidedDNAbindingagent.InsomeembodimentstheRNA-guidedDNA 

bindingagentisCas9.InsomeembodimentstheRNA-guidedDNAbindingagentisS.  

pyogenesCas9.InsomeembodimentstheCIJTAguideRNAisaS.pyogenesCas9guide 

RNA.InsomeembodimentstheIOTA-guidedDNAbindingagentfurther 9 

deaminaseregion.InsomeembodimentstheRNA-guidedDNAbindingagentcomprisesan 

APOBEC3Adeaminase(A3A)andanRNA-guidednickase.Insomeembodimentsthe 

expressionofMHCclassIIproteinonthesurfaceofthecell(i.e., engineeredcell)isthereby 

reduced.  

[00144] InsomeembodimentsthemethodsofreducingexpressionofanMHCclassII 

proteinonthesurfaceofacellcomprisecontactingacellwithanyoneormoreoftheCJITA 
9 

guideRNAsdisclosedherein.InsomeembodimentstheCIJTAguideRNAcompnsesaguide 

sequenceselectedfromSEQIDNO:1-117.  

[00145] InsomeembodimentscompositionsareprovidedcomprisingaCIJTAguideRNA 

comprisingi)aguidesequenceselectedfromSEQIDNOs:1-1 , ii)atleast17,18,19,or20 
99 

contiguousnucleotidesofasequenceselectedfromSEQIDNOs:1-117;ii).aguidesequence 

atleast950o, 900o or850o9 toasequenceselectedfromSEQIDNOs: ,v)a 

sequencethatcomprises10contiguousnucleotides+10nucleotidesofagenomiccoordinate 

listedinTable2,v)atleast17,18,19,or20contiguousnucleotidesofasequencefrom(iv); 

orvi)aguidesequencethatisatleast95%,90%or 8 5 0 oidenticaltoasequenceselectedfrom 

(v).InsomeembodimentsthecompositionfurthercomprisesanRNA-guidedDNAbinding 

agentoranucleicacidencodinganRNA-guidedDNAbindingagent.Insomeembodiments 

embodimentstheRNA-guidedDNAbindingagentisS.pyogenes Cas9. Income 

embodimentstheCIITAguideRNAisaS.pyogenesCas9guideRNA.Insomeembodiments 
theRNA-guidedDNAbindingagentfurthercomprisesa 9 

deaminaseregion.Insome 

embodimentstheRNA-guidedDNAbindingagentcomprisesanAPOBEC3Adeaminase 

(A3A)andanRNA-guidednickase.  

[00146] InanyoftheforegoingembodimentstheguidesequenceisselectedfromSEQID 

lit 
SEQIDNO:32,64,67,68,74,76,84,86,90,91,and , ii)atleast17,18,19,or20 
contiguousnucleotidesofasequenceselectedfromSEQIDNOs:32,64,67,68,74,76,84 

86,90,91,andlitii).aguidesequenceatleast950o,900o or850oidenticaltoasequence 

selectedfromSEQIDNOs:32,64,67,68,74,76,84,86,90,91,and115.  

[00147] Insomeembodimentsthecompositionfurthercomprisesauracilglycosylase 

inhibitor(UGI).InsomeembodimentsthecompositioncomprisesanRNA-guidedDNA 
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bindingagentthattheRNA-guidedDNAbindingagentgeneratesacytosine(C)tothymine 

(T)conversionwiththeCIJTAgenomictargetsequence.Insomeembodimentsthe 

compositioncomprisesanRNA-guidedDNAbindingagentthatgeneratesaadenosine(A)to 

guanine(0)conversionwiththeCIJTAgenomictargetsequence.  

[00148] Insomeembodimentsanengineeredcellproducedbythemethodsdescribedherein 

isprovided.Insomeembodimentstheengineeredcellproducedbythemethodsand 

compositionsdescribedhereinisanallogeneiccell.Insomeembodimentsthemethods 

produceacompositioncomprisinganengineeredcellhavingreducedMHCclassIIexpression.  

Insomeembodimentsthemethodsproduceacompositioncomprisinganengineeredcell 

havingreducedCIJTAproteinexpression.Insomeembodimentsthemethodsproducea 

compositioncompnsinganengineeredcellhavingreducedCJITAlevelsinthecellnucleus.In 

someembodimentsthemethodsproduceacompositioncomprisinganengineeredcellthat 

expressesatruncatedformoftheCIJTAprotein.Insomeembodimentsthemethodsproduce 

acompositioncomprisinganengineeredcellthatproducesnodetectableCJITAprotein.In 

someembodimentstheengineeredcellhasreducedMHCclassIIexpressionreducedCIITA 

proteinand/orreducedCIITAlevelsinthecellnucleusascomparedtoanunmodifiedcell.In 

someembodimentstheengineeredcellproducedbythemethodsdisclosedhereinelicitsa 

reducedresponsefromCD4+Tcellsascomparedtoanunmodifiedcellasmeasuredinanin 

vitrocellcultureassaycontainingCD4+Tcells.  

[00149] Insomeembodimentsthecompositionsdisclosedhereinfurthercomprisea 

pharmaceuticallyacceptablecarrier.Insomeembodiments acellproducedbythe 

Insomeembodimentscompositionscomprisingthecellsdisclosedhereinareprovided.  

1. CIITAguideRNAs 

[00150] ThemethodsandcompositionsprovidedhereindiscloseCIITAguideRNAsuseful 

forreducingtheexpressionofMHCclassIIproteinonthesurfaceofacell.Insome 

embodimentssuchguideRNAsdirectanRNA-guidedDNAbindingagenttoaCIITA 

genomictargetsequenceandmaybereferredtohereinas"CIITAguideRNAs."Insome 

embodimentstheCIITAguideRNAdirectsanRNA-guidedDNAbindingagenttoahuman 

CIITAgenomictargetsequence.InsomeembodimentstheCIITAguideRNAcomprisesa 

guidesequenceselectedfromSEQIDNO:1-117.  
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[001 51] InsomeembodimentsacompositionisprovidedcomprisingaCJITAguideRNA 

describedhereinandanRNA-guidedDNAbindingagentoranucleicacidencodinganRNA

guidedDNAbindingagent.  

[00152] InsomeembodimentsaCIJTAsingle-guideRNA(sgRNA)comprisingaguide 

sequenceselectedfromSEQIDNO:1- 117isprovided.Insomeembodimentsacomposition 

isprovidedcomprisingaCJITAsingle-guideRNA(sgRNA)comprisingaguidesequence 

selectedfromSEQIDNO:1-117.Insomeembodimentsacompositionisprovidedcomprising 

aCIITAsgRNAdescribedhereinandanRNA-guidedDNAbindingagentoranucleicacid 

encodinganRNA-guidedDNAbindingagent.  

[00153] InsomeembodimentsaCIITAdual-guideRNA(dgRNA)comprisingaguide 

sequenceselectedfromSEQIDNO:1-117isprovided.Insomeembodimentsacomposition 

isprovidedcomprisingaCIITAdual-guideRNA(dgRNA)comprisingaguidesequence 

selectedfromSEQIDNO:1-117.Insomeembodimentsacompositionisprovidedcomprising 

aCIITAdgRNAdescribedhereinandanRNA-guidedDNAbindingagentoranucleicacid 

encodinganRNA-guidedDNAbindingagent.  

[00154] ExemplaryCIITAguidesequencesareshownbelowinTable2(SEQIDNOs:1

117withcorrespondingguideRNAsequencesSEQIDNOs:218-334and335-426).  

[00155] Table2.ExemplaryCIlIAguidesequences.  

GuideID SEQID Type Guide Exemplary ExemplaryGuide Genomic 
NOtothe Sequence GuideRNAFull RNAModified C00rdinates 
Guide Sequence(SEQ Sequence(SEQID 
Sequence IDNOs:218- NOs:335-426) 

_______________________ __________ ____________334) ______________ 
CR002961 1 crRNA CAGCUC CAGCUCACAG chrL6:108952 

UGCCAC GUUUUAGAG 
CA CUAUGCUGU 

______________________________ UUUG _______________________ 
CR002966 2 crRNA UUCUAG UUCUAGGGG chrl6:108953 

GGGCCC CCCCAACUCC 02-10895322 
CAACUC AGUUUUAGA 
CA GCUAUGCUG 

______________________________ UUUUG _______________________ 
CR002967 3 crRNA AUGGAG AUGGAGUUG chrl6:108953 

UUGGGG GGGCCCCUAG 01-10895321 
CCCCUA AGUUUUAGA 
GA GCUAUGCUG 

______________________________ UUUUG _______________________ 
CR002971 4 crRNA CUCCAG CUCCAGGUA chrl6:108953 

GUAGCC GCCACCUUCU 17-10895337 
ACCUUC AGUUUUAGA 
UA GCUAUGCUG 

______________________________UUUUG _______________________ 
CR002991 S crRNA AGGCUG AGGCUGUUG chrl6:108957 

______________________UUGUGU UGUGACAUG ______________06-10895726 
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GuideID SEQID Type Guide Exemplary ExemplaryGuide Genomic 

NOtothc Scqucncc GuidcRNAFull RNAModificd C00rdinatcs 

Guide Sequence(SEQ Sequence(SEQID 

Scqucncc IDNOs:218- NOs:335-426) 

334) ______________________ 

GACAUG GAGUUUUAG 

GA AGCUAUGCU 

_____________________________ GUUUUG _______________________ 

CR002995 6 crRNA GAUAUU GAUAUUGGC chrL6:108957 

GGCAUA AUAAGCCUCC 43-10895763 

AGCCUC CGUUUUAGA 

CC GCUAUGCUG 

______________________________ UUUUG _______________________ 

CR003009 7 crRNA UGAAGU UGAAGUGAU chrL6:108989 

GAUCGG CGGUGAGAG 40-10898960 

UGAGAG UAGUUUUAG 
UA AGCUAUGCU 

_____________________________ GUUUUG _______________________ 

CR003011 8 crRNA UGGAGA UGGAGAUGC chrL6:108989 
UGCCAG CAGCAGAAG 60-10898980 
CAGAAG UUGUUUUAG 
UU AGCUAUGCU 

_____________________________ GUUUUG _______________________ 

CR003014 9 crRNA GGUCUG GGUCUGCCG chrL6:109015 
CCGGAA GAAGCUCCUC 20-10901540 
GCUCCU UGUUUUAGA 
CU GCUAUGCUG 

______________________________ UUUUG _______________________ 

CR007938 10 crRNA UUUUAC UUUUACCUU chrL6:108773 
CUUGGG GGGGCUCUG 68-10877388 
GCUCUG ACGUUUUAG 

AC AGCUAUGCU 

________ ______ GUUUUG _______________________ 
CR007955 11 crRNA UCCAAG UCCAAGCCCC chrL6:109021 

CCCCCU CUAACAUAC 83-10902203 
AACAUA UGUUUUAGA 

CU GCUAUGCUG 
______________________________ UUUUG _______________________ 

GACGGU GUUCAAGCA 53-10906873 
UCAAGC AGUUUUAGA 
AA GCUAUGCUG 

______________________________UUUUG _______________________ 
CR007994 13 crRNA GGACGG GGACGGUUC chrL6:109068 

UUCAAG AAGCAAUGG 48-10906868 
CAAUGG CAGUUUUAG 
CA AGCUAUGCU 

_____________________________ GUUUUG _______________________ 

CR007997 14 crRNA CCCGGA CCCGGAUGGC chrL6:109065 
UGGCAU AUCCUAGUG 56-10906576 
CCUAGU GGUUUUAGA 
GG GCUAUGCUG 

______________________________ UUUUG _______________________ 

CR009188 15 crRNA CAGUGG CAGUGGCUG chrL6:109038 
CUGAUG AUGGAGCGA 24-10903844 
GAGCGA AGGUUUUAG 

AG AGCUAUGCU 
_____________________________ GUUUUG _______________________ 

CR009202 16 crRNA GAGAAG GAGAAGACA chrL6:109068 
______________________ ACAAAG AAGUCGUAC ______________21-10906841 
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GuideID SEQID Type Guide Exemplary ExemplaryGuide Genomic 

NOtothc Scqucncc GuidcRNAFull RNAModificd C00rdinatcs 

Guide Sequence(SEQ Sequence(SEQID 

Scqucncc IDNOs:218- NOs:335-426) 

334) ______________________ 

UCGUAC UGGUUUUAG 

UG AGCUAUGCU 

_____________________________ GUUUUG _______________________ 

CR009206 17 crRNA CGUCUA CGUCUAGGA chrL6:109069 

GGAUGA UGAGCAGAA 70-10906990 

GCAGAA CGGUUUUAG 

CG AGCUAUGCU 
_____________________________ GUUUUG _______________________ 

CR009208 18 crRNA GACGGU GACGGUUCA chrL6:109068 
UCAAGC AGCAAUGGC 47-10906867 
AAUGGC AGGUUUUAG 
AG AGCUAUGCU 

_____________________________ GUUUUG _______________________ 

CR009211 19 crRNA UGAGAA UGAGAAGAA chrL6:109072 
GAAGUG GUGGCCGGU 88-10907308 
GCCGGU CCGUUUUAG 

CC AGCUAUGCU 

_____________________________ GUUUUG _______________________ 

CR009217 20 crRNA UGGUCA UGGUCAGGG chrL6:109067 
GGGCAA CAAGAGCUA 57-10906777 

GAGCUA UUGUUUUAG 
UU AGCUAUGCU 

_____________________________GUUUUG _______________________ 
CR009229 21 crRNA GUUCCU GUUCCUCGG chrL6:109101 

CGGAAG AAGACACAG 95-10910215 
ACACAG CUGUUUUAG 
CU AGCUAUGCU 

________ ______ GUUUUG _______________________ 
CR009230 22 crRNA UUCCUC UUCCUCGGA chrL6:109101 

GGAAGA AGACACAGC 96-10910216 
CACAGC UGGUUUUAG 
UG AGCUAUGCU 

_____________________________GUUUUG _______________________ 

UGAGAA GAACAAGAU 75-10916395 
CAAGAU CGGUUUUAG 
CG AGCUAUGCU 

_____________________________GUUUUG _______________________ 
CR009235 24 crRNA GAGAAC GAGAACAAG chrl6:109163 

AAGAUC AUCGGGGAC 82-10916402 
GGGGAC GAGUUUUAG 

GA AGCUAUGCU 
_____________________________ GUUUUG _______________________ 

CR009238 25 crRNA CCACAU CCACAUGAG chrl6:109224 
GAGGAC GACACCUCCG 60-10922480 
ACCUCC AGUUUUAGA 
GA GCUAUGCUG 

______________________________ UUUUG _______________________ 

G013674 26 sgRNA UUCUAG UUCUAGGGG mU*mU*mC*UAGG chrl6:108953 
GGGCCC CCCCAACUCC GGCCCCAACUCCA 02-10895322 

CAACUC AGUUUUAGA GUUUUAGAmGmC 
CA GCUAGAAAU mUmAmGmAmAmA 

AGCAAGUUA mUmAmGmCAAGU 
AAAUAAGGC UAAAAUAAGGCU 

_____________________________UAGUCCGUU AGIJCCGIJUAUCA _________ 
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CR009234 23 crRNA GCUGAG GCUGAGUGA chrl6:109163
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AUCAACUUG mAmCmUmUmGmA 
AAAAAGUGG mAmAmAmAmGmU 
CACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 

________________________________________U*mU*mU _________ 

G013675 27 sgRNA CCCCCG CCCCCGGACG mC*mC*mC*CCGG chri6109068 
GACGGU GUUCAAGCA ACGGUUCAAGCAA 53-10906873 
UCAAGC AGUUUUAGA GUUUUAGAmGmC 
AA GCUAGAAAU mUmAmGmAmAmA 

AGCAAGUUA mUmAmGmCAAGU 
AAAUAAGGC UAAAAUAAGGCU 
UAGUCCGUU AGUCCGUUAUCA 
AUCAACUUG mAmCmUmUmGmA 
AAAAAGUGG mAmAmAmAmGmU 
CACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________U*mU*mU _________ 

G013676 28 sgRNA UGGUCA UGGUCAGGG mU*mG*mG*UCAG chrL6:109067 
GGGCAA CAAGAGCUA GGCAAGAGCUAU 57-10906777 
GAGCUA UUGUUUUAG UGUUUUAGAmGm 
UU AGCUAGAAA CmUmAmGmAmAm 

UAGCAAGUU AmUmAmGmCAAG 
AAAAUAAGG UUAAAAUAAGGC 
CUAGUCCGU UAGUCCGUUAUCA 
UAUCAACUU mAmCmUmUmGmA 
GAAAAAGUG mAmAmAmAmGmU 
GCACCGAGUC mGmGmCmAmCmC 
GGUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________U*mU*mU _________ 

G015535 29 sgRNA UUCUAG UUCUAGGGG UUCUAGGGGCCCC chrL6:108953 

CAACUC AGUUUUAGA GAGCUAGAAAUA 
CA GCUAGAAAU GCAAGUUAAAAU 

AGCAAGUUA AAGGCUAGUCCGU 
AAAUAAGGC UAUCAACUUGAA 
UAGUCCGUU AAAGUGGCACCGA 
AUCAACUUG GUCGGUGCUUUU 
AAAAAGUGG 
CACCGAGUCG 

_____________________________GUGCUUUU _______________________ 

G016030 30 sgRNA UCAACU UCAACUGCG mU*mC*mA*ACUG chrL6:108956 
GCGACC ACCAGUUCA CGACCAGUUCAGC 86-10895706 
AGUUCA GCGUUUUAG GUUUUAGAmGmC 
GC AGCUAGAAA mUmAmGmAmAmA 

UAGCAAGUU mUmAmGmCAAGU 
AAAAUAAGG UAAAAUAAGGCU 
CUAGUCCGU AGUCCGUUAUCA 
UAUCAACUU mAmCmUmUmGmA 
GAAAAAGUG mAmAmAmAmGmU 
GCACCGAGUC mGmGmCmAmCmC 

______________________________GGUGCUUUU mGmAmGmUmCmG _________ 

59 

GGGCCC CCCCAACUCC AACUCCAGUUUUA 02-10895322
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mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 

G016031 31 sgRNA AGCGCA AGCGCAGGC mA*mG*mC*GCAG chrL6:109021 
GGCAGU AGUGGCAGG GCAGUGGCAGGCA 05-10902125 
GGCAGG CAGUUUUAG GUUUUAGAmGmC 
CA AGCUAGAAA mUmAmGmAmAmA 

UAGCAAGUU mUmAmGmCAAGU 
AAAAUAAGG UAAAAUAAGGCU 
CUAGUCCGU AGUCCGUUAUCA 
UAUCAACUU mAmCmUmUmGmA 
GAAAAAGUG mAmAmAmAmGmU 
GCACCGAGUC mGmGmCmAmCmC 
GGUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 

G016032 32 sgRNA ACCUGC ACCUGCAACA mA*mC*mC*UGCA chri6109232 
AACAAC ACAGGAUUC ACAACAGGAUUCA 65-10923285 
AGGAUU AGUUUUAGA GUUUUAGAmGmC 
CA GCUAGAAAU mUmAmGmAmAmA 

AGCAAGUUA mUmAmGmCAAGU 
AAAUAAGGC UAAAAUAAGGCU 
UAGUCCGUU AGUCCGUUAUCA 
AUCAACUUG mAmCmUmUmGmA 
AAAAAGUGG mAmAmAmAmGmU 
CACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 

G016033 33 sgRNA CCAGGA CCAGGAACAC mC*mC*mA*GGAA chri6109232 
ACACCU CUGCAACAAC CACCUGCAACAAC 57-10923277 
GCAACA GUUUUAGAG GUUUUAGAmGmC 
AC CUAGAAAUA mUmAmGmAmAmA 

GCAAGUUAA mUmAmGmCAAGU 

AGUCCGUUA AGUCCGUUAUCA 
UCAACUUGA mAmCmUmUmGmA 
AAAAGUGGC mAmAmAmAmGmU 
ACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 

G016034 34 sgRNA CAGCAG CAGCAGCAA mC*mA*mG*CAGC chrL6:109066 
CAAGAG GAGCCUGGA AAGAGCCUGGAGC 10-10906630 
CCUGGA GCGUUUUAG GUUUUAGAmGmC 
GC AGCUAGAAA mUmAmGmAmAmA 

UAGCAAGUU mUmAmGmCAAGU 
AAAAUAAGG UAAAAUAAGGCU 
CUAGUCCGU AGUCCGUUAUCA 
UAUCAACUU mAmCmUmUmGmA 
GAAAAAGUG mAmAmAmAmGmU 
GCACCGAGUC mGmGmCmAmCmC 
GGUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 
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AAUAAGGCU UAAAAUAAGGCU
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G016035 35 sgRNA GCAGCA GCAGCAGCA mG*mC*mA*GCAG chrL6:109066 
GCAAGA AGAGCCUGG CAAGAGCCUGGAG 09-10906629 
GCCUGG AGGUUUUAG GUUUUAGAmGmC 
AG AGCUAGAAA mUmAmGmAmAmA 

UAGCAAGUU mUmAmGmCAAGU 
AAAAUAAGG UAAAAUAAGGCU 
CUAGUCCGU AGUCCGUUAUCA 
UAUCAACUU mAmCmUmUmGmA 
GAAAAAGUG mAmAmAmAmGmU 
GCACCGAGUC mGmGmCmAmCmC 
GGUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 

G016036 36 sgRNA CAAUCU CAAUCUCUUC mC*mA*mA*UCUC chrL6:108953 
cUUcUU UUCUCCAGCC UUCUUCUCCAGCC 96-10895416 
CUCCAG GUUUUAGAG GUUUUAGAmGmC 
CC CUAGAAAUA mUmAmGmAmAmA 

GCAAGUUAA mUmAmGmCAAGU 
AAUAAGGCU UAAAAUAAGGCU 
AGUCCGUUA AGUCCGUUAUCA 
UCAACUUGA mAmCmUmUmGmA 
AAAAGUGGC mAmAmAmAmGmU 
ACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 

G016037 37 sgRNA AGCAGC AGCAGCUCGC mA*mG*mC*AGCU chrL6:109224 
UCGCUG UGCCAGCCUU CGCUGCCAGCCUU 41-10922461 
CCAGCC GUUUUAGAG GUUUUAGAmGmC 
UU CUAGAAAUA mUmAmGmAmAmA 

GCAAGUUAA mUmAmGmCAAGU 
AAUAAGGCU UAAAAUAAGGCU 
AGUCCGUUA AGUCCGUUAUCA 

AAAAGUGGC mAmAmAmAmGmU 
ACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 

G016038 38 sgRNA AGCUCG AGCUCGCUGC mA*mG*mC*UCGC chrL6:109224 
CUGCCA CAGCCUUCGG UGCCAGCCUUCGG 44-10922464 
GCCUUC GUUUUAGAG GUUUUAGAmGmC 
GG CUAGAAAUA mUmAmGmAmAmA 

GCAAGUUAA mUmAmGmCAAGU 
AAUAAGGCU UAAAAUAAGGCU 
AGUCCGUUA AGUCCGUUAUCA 
UCAACUUGA mAmCmUmUmGmA 
AAAAGUGGC mAmAmAmAmGmU 
ACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 

G016039 39 sgRNA CUCUGG CUCUGGACCA mC*mU*mC*UGGA chri6109071 
ACCAGG GGCGGCCCCG CCAGGCGGCCCCG 39-10907159 

______________________________GUUUUAGAG GUUUUAGAmGmC _________ 
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UCAACUUGA mAmCmUmUmGmA
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CGGCCC CUAGAAAUA mUmAmGmAmAmA 
CG GCAAGUUAA mUmAmGmCAAGU 

AAUAAGGCU UAAAAUAAGGCU 
AGUCCGUUA AGUCCGUUAUCA 
UCAACUUGA mAmCmUmUmGmA 
AAAAGUGGC mAmAmAmAmGmU 
ACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 

G016040 40 sgRNA GCAGCC GCAGCCCUCG mG*mC*mA*GCCC chrL6:109074 
CUCGAC ACAGCCCCCC UCGACAGCCCCCC 33-10907453 
AGCCCC GUUUUAGAG GUUUUAGAmGmC 
CC CUAGAAAUA mUmAmGmAmAmA 

GCAAGUUAA mUmAmGmCAAGU 
AAUAAGGCU UAAAAUAAGGCU 
AGUCCGUUA AGUCCGUUAUCA 
UCAACUUGA mAmCmUmUmGmA 
AAAAGUGGC mAmAmAmAmGmU 
ACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 

G016041 41 sgRNA CAGCCC CAGCCCUCGA mC*mA*mG*CCCU chrL6:109074 
UCGACA CAGCCCCCCC CGACAGCCCCCCC 34-10907454 
GCCCCCC GUUUUAGAG GUUUUAGAmGmC 
C CUAGAAAUA mUmAmGmAmAmA 

GCAAGUUAA mUmAmGmCAAGU 
AAUAAGGCU UAAAAUAAGGCU 
AGUCCGUUA AGUCCGUUAUCA 
UCAACUUGA mAmCmUmUmGmA 
AAAAGUGGC mAmAmAmAmGmU 
ACCGAGUCG mGmGmCmAmCmC 

mGmUmGmCmU*m 
________________________________________U*mU*mU _________ 

G016042 42 sgRNA AGCCAA AGCCAAGUA mA*mG*mC*CAAG chri6109037 
GUACCC CCCCCUCCCA UACCCCCUCCCAG 417-10903767 
ccUccc GGUUUUAGA GUUUUAGAmGmC 
AG GCUAGAAAU mUmAmGmAmAmA 

AGCAAGUUA mUmAmGmCAAGU 
AAAUAAGGC UAAAAUAAGGCU 

UAGUCCGUU AGUCCGUUAUCA 

AUCAACUUG mAmCmUmUmGmA 
AAAAAGUGG mAmAmAmAmGmU 
CACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________U*mU*mU _________ 

G016043 43 sgRNA CAGCCA CAGCCAACAG mC*mA*mG*CCAA chrL6:109066 
ACAGCA CACCUCAGCC CAGCACCUCAGCC 82-10906702 
CCUCAG GUUUUAGAG GUUUUAGAmGmC 
CC CUAGAAAUA mUmAmGmAmAmA 

GCAAGUUAA mUmAmGmCAAGU 
______________________________AAUAAGGCU UAAAAUAAGGCU _________ 

62 

GUGCUUUU mGmAmGmUmCmG
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AGUCCGUUA AGUCCGUUAUCA 
UCAACUUGA mAmCmUmUmGmA 
AAAAGUGGC mAmAmAmAmGmU 
ACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________U*mU*mU _________ 

G016044 44 sgRNA UGCCGC UGCCGCGCCC mU*mG*mC*CGCG chrL6:109078 
GCCCGC GCAGUGUCCC CCCGCAGUGUCCC 86-10907906 
AGUGUC GUUUUAGAG GUUUUAGAmGmC 
CC CUAGAAAUA mUmAmGmAmAmA 

GCAAGUUAA mUmAmGmCAAGU 
AAUAAGGCU UAAAAUAAGGCU 
AGUCCGUUA AGUCCGUUAUCA 
UCAACUUGA mAmCmUmUmGmA 
AAAAGUGGC mAmAmAmAmGmU 
ACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________U*mU*mU _________ 

G016045 45 sgRNA CGACAG CGACAGCCCC mC*mG*mA*CAGC chrL6:109074 
CCcCCcC CCCGGGGCCC CCCCCCGGGGCCC 41-10907461 
GGGGCC GUUUUAGAG GUUUUAGAmGmC 
C CUAGAAAUA mUmAmGmAmAmA 

GCAAGUUAA mUmAmGmCAAGU 
AAUAAGGCU UAAAAUAAGGCU 
AGUCCGUUA AGUCCGUUAUCA 
UCAACUUGA mAmCmUmUmGmA 
AAAAGUGGC mAmAmAmAmGmU 
ACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________U*mU*mU _________ 

GAGCUG CUGCUGGGCC AGCUGCUGGGCCC 35-10922455 
CUGGGC CGUUUUAGA GUUUUAGAmGmC 
CC GCUAGAAAU mUmAmGmAmAmA 

AGCAAGUUA mUmAmGmCAAGU 
AAAUAAGGC UAAAAUAAGGCU 
UAGUCCGUU AGUCCGUUAUCA 
AUCAACUUG mAmCmUmUmGmA 
AAAAAGUGG mAmAmAmAmGmU 
CACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________U*mU*mU _________ 

G016047 47 sgRNA GCCAGC GCCAGCUCUG mG*mC*mC*AGCU chrL6:109074 
UCUGCC CCAGGGCCCC CUGCCAGGGCCCC 54-10907474 
AGGGCC GUUUUAGAG GUUUUAGAmGmC 
CC CUAGAAAUA mUmAmGmAmAmA 

GCAAGUUAA mUmAmGmCAAGU 
AAUAAGGCU UAAAAUAAGGCU 
AGUCCGUUA AGUCCGUUAUCA 
UCAACUUGA mAmCmUmUmGmA 

______________________________AAAAGUGGC mAmAmAmAmGmU _________ 
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G016046 46 sgRNA GGCAGC GGCAGCGAG mG*mG*mC*AGCG chrL6:109224
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ACCGAGUCG mGmGmCmAmCmC 

GUGCUUUU mGmAmGmUmCmG 
mGmUmGmCmU*m 

________________________________________ U*mU*mU _________ 

G016048 48 sgRNA AGCGAG AGCGAGCGA mA*mG*mC*GAGC chrL6:109184 
CGAAGG AGGCAGGGC GAAGGCAGGGCCU 86-10918506 
CAGGGC CUGUUUUAG GUUUUAGAmGmC 

CU AGCUAGAAA mUmAmGmAmAmA 
UAGCAAGUU mUmAmGmCAAGU 
AAAAUAAGG UAAAAUAAGGCU 
CUAGUCCGU AGUCCGUUAUCA 
UAUCAACUU mAmCmUmUmGmA 
GAAAAAGUG mAmAmAmAmGmU 
GCACCGAGUC mGmGmCmAmCmC 
GGUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________U*mU*mU _________ 

G016049 49 sgRNA AAGGCU AAGGCUGGC mA*mA*mG*GCUG chrL6:109224 
GGCAGC AGCGAGCUG GCAGCGAGCUGCU 41-10922461 
GAGCUG CUGUUUUAG GUUUUAGAmGmC 

CU AGCUAGAAA mUmAmGmAmAmA 
UAGCAAGUU mUmAmGmCAAGU 
AAAAUAAGG UAAAAUAAGGCU 
CUAGUCCGU AGUCCGUUAUCA 
UAUCAACUU mAmCmUmUmGmA 
GAAAAAGUG mAmAmAmAmGmU 
GCACCGAGUC mGmGmCmAmCmC 
GGUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________U*mU*mU _________ 
G016050 50 sgRNA AGCCCU AGCCCUCGAC mA*mG*mC*CCUC chrL6:109074 

CGACAG AGCCCCCCCG GACAGCCCCCCCG 35-10907455 
ccccccc GUUUUAGAG GUUUUAGAmGmC 

GCAAGUUAA mUmAmGmCAAGU 
AAUAAGGCU UAAAAUAAGGCU 
AGUCCGUUA AGUCCGUUAUCA 
UCAACUUGA mAmCmUmUmGmA 
AAAAGUGGC mAmAmAmAmGmU 
ACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 
G016051 51 sgRNA GGAUGC GGAUGCAGC mG*mG*mA*UGCA chrL6:109184 

AGCGAG GAGCGAAGG GCGAGCGAAGGCA 92-10918512 
CGAAGG CAGUUUUAG GUUUUAGAmGmC 
CA AGCUAGAAA mUmAmGmAmAmA 

UAGCAAGUU mUmAmGmCAAGU 
AAAAUAAGG UAAAAUAAGGCU 
CUAGUCCGU AGUCCGUUAUCA 
UAUCAACUU mAmCmUmUmGmA 
GAAAAAGUG mAmAmAmAmGmU 
GCACCGAGUC mGmGmCmAmCmC 

______________________________GGUGCUUUU mGmAmGmUmCmG _________ 
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G CUAGAAAUA mUmAmGmAmAmA
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mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 

G016052 52 sgRNA UCCACC UCCACCGAGG mIJ*mC*mC*ACCG chrL6:109078 
GAGGCA CAGCCGCCGA AGGCAGCCGCCGA 20-10907840 
GCCGCC GUUUUAGAG GUUUUAGAmGmC 
GA CUAGAAAUA mUmAmGmAmAmA 

GCAAGUUAA mUmAmGmCAAGU 
AAUAAGGCU UAAAAUAAGGCU 
AGUCCGUUA AGUCCGUUAUCA 
UCAACUUGA mAmCmUmUmGmA 
AAAAGUGGC mAmAmAmAmGmU 
ACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 

G016053 53 sgRNA UCUCCA UCUCCAACAA mU*mC*mU*CCAA chrL6:109047 
ACAAGC GCUUCCAAA CAAGCUUCCAAAA 85-10904805 
UUCCAA AGUUUUAGA GUUUUAGAmGmC 
AA GCUAGAAAU mUmAmGmAmAmA 

AGCAAGUUA mUmAmGmCAAGU 
AAAUAAGGC UAAAAUAAGGCU 
UAGUCCGUU AGUCCGUUAUCA 
AUCAACUUG mAmCmUmUmGmA 
AAAAAGUGG mAmAmAmAmGmU 
CACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 
G016054 54 sgRNA AGCAGC AGCAGCCCCC mA*mG*mC*AGCC chrL6:109070 

CCCCGG GGAGGGAGC CCCGGAGGGAGCA 58-10907078 
AGGGAG AGUUUUAGA GUUUUAGAmGmC 
CA GCUAGAAAU mUmAmGmAmAmA 

AGCAAGUUA mUmAmGmCAAGU 

UAGUCCGUU AGUCCGUUAUCA 
AUCAACUUG mAmCmUmUmGmA 
AAAAAGUGG mAmAmAmAmGmU 
CACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________U*mU*mU _________ 
G016055 55 sgRNA GCCACA GCCACAGCCC mG*mC*mC*ACAG chrL6:109073 

GCCCUA UACUUUGUG CCCUACUUUGUGC 14-10907334 
CUUUGU CGUUUUAGA GUUUUAGAmGmC 
GC GCUAGAAAU mUmAmGmAmAmA 

AGCAAGUUA mUmAmGmCAAGU 
AAAUAAGGC UAAAAUAAGGCU 
UAGUCCGUU AGUCCGUUAUCA 
AUCAACIJUG mAmCmUmUmGmA 
AAAAAGUGG mAmAmAmAmGmU 
CACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________U*mU*mU _________ 
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AAAUAAGGC UAAAAUAAGGCU
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G016056 56 sgRNA CUGCGC CUGCGCCCAC mC*mU*mG*CGCC chrL6:109079 
CCACGA GAGGCCGAG CACGAGGCCGAGG 24-10907944 
GGCCGA GGUUUUAGA GUUUUAGAmGmC 
GG GCUAGAAAU mUmAmGmAmAmA 

AGCAAGUUA mUmAmGmCAAGU 
AAAUAAGGC UAAAAUAAGGCU 
UAGUCCGUU AGUCCGUUAUCA 
AUCAACUUG mAmCmUmUmGmA 
AAAAAGUGG mAmAmAmAmGmU 
CACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 
G016057 57 sgRNA CAGCCG CAGCCGCCGA mC*mA*mG*CCGC chrL6:109078 

CCGAUG UGGCCCGAG CGAUGGCCCGAGU 10-10907830 
GCCCGA UGUUUUAGA GUUUUAGAmGmC 
GU GCUAGAAAU mUmAmGmAmAmA 

AGCAAGUUA mUmAmGmCAAGU 
AAAUAAGGC UAAAAUAAGGCU 
UAGUCCGUU AGUCCGUUAUCA 
AUCAACUUG mAmCmUmUmGmA 
AAAAAGUGG mAmAmAmAmGmU 
CACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________U*mU*mU _________ 
G016058 58 sgRNA CGAGGC CGAGGCUCCC mC*mG*mA*GGCU chri6109081 

UCCCCA CAAUCCAGA CCCCAAUCCAGAG 01-10908121 
AUCCAG GGUUUUAGA GUUUUAGAmGmC 
AG GCUAGAAAU mUmAmGmAmAmA 

AGCAAGUUA mUmAmGmCAAGU 
AAAUAAGGC UAAAAUAAGGCU 
UAGUCCGUU AGUCCGUUAUCA 

AAAAAGUGG mAmAmAmAmGmU 
CACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________U*mU*mU _________ 
G016059 59 sgRNA CUCAAC CUCAACGAG mC*mU*mC*AACG chrL6:109026 

GAGGAA GAACUGGAG AGGAACUGGAGA 62-10902682 
CUGGAG AAGUUUUAG AGUUUUAGAmGm 
AA AGCUAGAAA CmUmAmGmAmAm 

UAGCAAGUU AmUmAmGmCAAG 
AAAAUAAGG UUAAAAUAAGGC 
CUAGUCCGU UAGUCCGUUAUCA 
UAUCAACUU mAmCmUmUmGmA 
GAAAAAGUG mAmAmAmAmGmU 
GCACCGAGUC mGmGmCmAmCmC 
GGUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 
G016060 60 sgRNA CCACAG CCACAGCCCU mC*mC*mA*CAGC cUrl6:109073 

CCCUAC ACUUUGUGC CCUACUUUGUGCC 15-10907335 
______________________________CGUUUUAGA GUUUUAGAmGmC _________ 
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UUUGUG GCUAGAAAU mUmAmGmAmAmA 
CC AGCAAGUUA mUmAmGmCAAGU 

AAAUAAGGC UAAAAUAAGGCU 
UAGUCCGUU AGUCCGUUAUCA 
AUCAACUUG mAmCmUmUmGmA 
AAAAAGUGG mAmAmAmAmGmU 
CACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 

G016061 61 sgRNA CAAGAG CAAGAGCCU mC*mA*mA*GAGC chrL6:109066 
CCUGGA GGAGCGGGA CUGGAGCGGGAAC 16-10906636 
GCGGGA ACGUUUUAG GUUUUAGAmGmC 
AC AGCUAGAAA mUmAmGmAmAmA 

UAGCAAGUU mUmAmGmCAAGU 
AAAAUAAGG UAAAAUAAGGCU 
CUAGUCCGU AGUCCGUUAUCA 
UAUCAACUU mAmCmUmUmGmA 
GAAAAAGUG mAmAmAmAmGmU 
GCACCGAGUC mGmGmCmAmCmC 
GGUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 

G016062 62 sgRNA GACUGC GACUGCCAG mG*mA*mC*UGCC chrL6:109020 
CAGUCA UCACCACAGU AGUCACCACAGUG 417-10902067 
CCACAG GGUUUUAGA GUUUUAGAmGmC 
UG GCUAGAAAU mUmAmGmAmAmA 

AGCAAGUUA mUmAmGmCAAGU 
AAAUAAGGC UAAAAUAAGGCU 
UAGUCCGUU AGUCCGUUAUCA 
AUCAACUUG mAmCmUmUmGmA 
AAAAAGUGG mAmAmAmAmGmU 
CACCGAGUCG mGmGmCmAmCmC 

mGmUmGmCmU*m 
________________________________________U*mU*mU _________ 

G016063 63 sgRNA GCCCAC GCCCACGAGG mG*mC*mC*CACG chrL6:109079 
GAGGCC CCGAGGAGG AGGCCGAGGAGGC 28-10907948 
GAGGAG CGUUUUAGA GUUUUAGAmGmC 
GC GCUAGAAAU mUmAmGmAmAmA 

AGCAAGUUA mUmAmGmCAAGU 
AAAUAAGGC UAAAAUAAGGCU 
UAGUCCGUU AGUCCGUUAUCA 
AUCAACUUG mAmCmUmUmGmA 
AAAAAGUGG mAmAmAmAmGmU 
CACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________U*mU*mU _________ 

G016064 64 sgRNA AUCAGC AUCAGCCCAG mA*mU*mC*AGCC chri6109077 
CCAGCC CCAGAAAGC CAGCCAGAAAGCG 57-10907777 
AGAAAG GGUUUUAGA GUUUUAGAmGmC 
CG GCUAGAAAU mUmAmGmAmAmA 

AGCAAGUUA mUmAmGmCAAGU 
______________________________AAAUAAGGC UAAAAUAAGGCU _________ 
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UAGUCCGUU AGUCCGUUAUCA 
AUCAACUUG mAmCmUmUmGmA 
AAAAAGUGG mAmAmAmAmGmU 
CACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________U*mU*mU _________ 

G016065 65 sgRNA CAGAGA CAGAGAAGA mC*mA*mG*AGAA chrL6:109068 
AGACAA CAAAGUCGU GACAAAGUCGUAC 23-10906843 
AGUCGU ACGUUUUAG GUUUUAGAmGmC 
AC AGCUAGAAA mUmAmGmAmAmA 

UAGCAAGUU mUmAmGmCAAGU 
AAAAUAAGG UAAAAUAAGGCU 
CUAGUCCGU AGUCCGUUAUCA 
UAUCAACUU mAmCmUmUmGmA 
GAAAAAGUG mAmAmAmAmGmU 
GCACCGAGUC mGmGmCmAmCmC 
GGUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________U*mU*mU _________ 

G016066 66 sgRNA UGGGAG UGGGAGUCC mU*mG*mG*GAGU chrL6:109090 
UCCCUG CUGCAGCAGC CCCUGCAGCAGCA 56-10909076 
CAGCAG AGUUUUAGA GUUUUAGAmGmC 
CA GCUAGAAAU mUmAmGmAmAmA 

AGCAAGUUA mUmAmGmCAAGU 
AAAUAAGGC UAAAAUAAGGCU 
UAGUCCGUU AGUCCGUUAUCA 
AUCAACUUG mAmCmUmUmGmA 
AAAAAGUGG mAmAmAmAmGmU 
CACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________U*mU*mU _________ 

GCUGUU GUUGUGUGA CUGUUGUGUGAC 02-10895722 
GUGUGA CAGUUUUAG AGUUUUAGAmGm 
CA AGCUAGAAA CmUmAmGmAmAm 

UAGCAAGUU AmUmAmGmCAAG 
AAAAUAAGG UUAAAAUAAGGC 
CUAGUCCGU UAGUCCGUUAUCA 
UAUCAACUU mAmCmUmUmGmA 
GAAAAAGUG mAmAmAmAmGmU 
GCACCGAGUC mGmGmCmAmCmC 
GGUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________U*mU*mU _________ 

G016068 68 sgRNA CUGGUC CUGGUCAGG mC*mU*mG*GUCA chri6109067 
AGGGCA GCAAGAGCU GGGCAAGAGCUA 56-10906776 
AGAGCU AUGUUUUAG UGUUUUAGAmGm 
AU AGCUAGAAA CmUmAmGmAmAm 

UAGCAAGUU AmUmAmGmCAAG 
AAAAUAAGG UUAAAAUAAGGC 
CUAGUCCGU UAGUCCGUUAUCA 
UAUCAACUU mAmCmUmUmGmA 

______________________________GAAAAAGUG mAmAmAmAmGmU _________ 
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G016067 67 sgRNA CAGCAG CAGCAGGCU mC*mA*mG*CAGG chrL6:108957
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GCACCGAGUC mGmGmCmAmCmC 
GGUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 

G016069 69 sgRNA CAGGUU CAGGUUCAG mC*mA*mG*GUUC chri6109038 
CAGGCA GCAUGCUGG AGGCAUGCUGGGC 48-10903868 
UGCUGG GCGUUUUAG GUUUUAGAmGmC 
GC AGCUAGAAA mUmAmGmAmAmA 

UAGCAAGUU mUmAmGmCAAGU 
AAAAUAAGG UAAAAUAAGGCU 
CUAGUCCGU AGUCCGUUAUCA 
UAUCAACUU mAmCmUmUmGmA 
GAAAAAGUG mAmAmAmAmGmU 
GCACCGAGUC mGmGmCmAmCmC 
GGUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________U*mU*mU _________ 

G016070 70 sgRNA UUUCCA UUUCCAAGG mU*mU*mU*CCAA chrL6:109164 
AGGACU ACUUCAGCU GGACUUCAGCUGG 32-10916452 
UCAGCU GGGUUUUAG GUUUUAGAmGmC 
GG AGCUAGAAA mUmAmGmAmAmA 

UAGCAAGUU mUmAmGmCAAGU 
AAAAUAAGG UAAAAUAAGGCU 
CUAGUCCGU AGUCCGUUAUCA 
UAUCAACUU mAmCmUmUmGmA 
GAAAAAGUG mAmAmAmAmGmU 
GCACCGAGUC mGmGmCmAmCmC 
GGUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 

G016071 71 sgRNA AGGCCG AGGCCGAGG mA*mG*mG*CCGA chrL6:109079 
AGGAGG AGGCUGGAA GGAGGCUGGAAU 35-10907955 
CUGGAA UUGUUUUAG UGUUUUAGAmGm 

UAGCAAGUU AmUmAmGmCAAG 
AAAAUAAGG UUAAAAUAAGGC 
CUAGUCCGU UAGUCCGUUAUCA 
UAUCAACUU mAmCmUmUmGmA 
GAAAAAGUG mAmAmAmAmGmU 
GCACCGAGUC mGmGmCmAmCmC 
GGUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 

G016072 72 sgRNA CAGUGG CAGUGGCUG mC*mA*mG*UGGC chri6109038 
CUGAUG AUGGAGCGA UGAUGGAGCGAA 24-10903844 
GAGCGA AGGUUUUAG GGUUUUAGAmGm 
AG AGCUAGAAA CmUmAmGmAmAm 

UAGCAAGUU AmUmAmGmCAAG 
AAAAUAAGG UUAAAAUAAGGC 
CUAGUCCGU UAGUCCGUUAUCA 
UAUCAACUU mAmCmUmUmGmA 
GAAAAAGUG mAmAmAmAmGmU 
GCACCGAGUC mGmGmCmAmCmC 

______________________________GGUGCUUUU mGmAmGmUmCmG _________ 
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mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 

G016073 73 sgRNA GGGAUG GGGAUGCAG mG*mG*mG*AUGC chri6109184 
CAGCGA CGAGCGAAG AGCGAGCGAAGGC 93-10918513 
GCGAAG GCGUUUUAG GUUUUAGAmGmC 
GC AGCUAGAAA mUmAmGmAmAmA 

UAGCAAGUU mUmAmGmCAAGU 
AAAAUAAGG UAAAAUAAGGCU 
CUAGUCCGU AGUCCGUUAUCA 
UAUCAACUU mAmCmUmUmGmA 
GAAAAAGUG mAmAmAmAmGmU 
GCACCGAGUC mGmGmCmAmCmC 
GGUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 

G016074 74 sgRNA AAGCUG AAGCUGCCCU mA*mA*mG*CUGC chrL6:109073 
cccUcc CCACGCUCAC CCUCCACGCUCAC 85-10907405 

ACGCUC GUUUUAGAG GUUUUAGAmGmC 

AC CUAGAAAUA mUmAmGmAmAmA 
GCAAGUUAA mUmAmGmCAAGU 
AAUAAGGCU UAAAAUAAGGCU 
AGUCCGUUA AGUCCGUUAUCA 
UCAACUUGA mAmCmUmUmGmA 
AAAAGUGGC mAmAmAmAmGmU 
ACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________U*mU*mU _________ 
G016075 75 sgRNA UUCCUC UUCCUCCUGC mU*mU*mC*CUCC chri6109076 

CUGCAA AAUGCUUCC UGCAAUGCUUCCU 22-10907642 

UGCUUC UGUUUUAGA GUUUUAGAmGmC 
CU GCUAGAAAU mUmAmGmAmAmA 

AGCAAGUUA mUmAmGmCAAGU 

UAGUCCGUU AGUCCGUUAUCA 
AUCAACUUG mAmCmUmUmGmA 
AAAAAGUGG mAmAmAmAmGmU 
CACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 
G016076 76 sgRNA UCCUCC UCCUCCUGCA mU*mC*mC*UCCU chrL6:109076 

UGCAAU AUGCUUCCU GCAAUGCUUCCUG 23-10907643 
GCUUCC GGUUUUAGA GUUUUAGAmGmC 
UG GCUAGAAAU mUmAmGmAmAmA 

AGCAAGUUA mUmAmGmCAAGU 
AAAUAAGGC UAAAAUAAGGCU 
UAGUCCGUU AGUCCGUUAUCA 
AUCAACUUG mAmCmUmUmGmA 
AAAAAGUGG mAmAmAmAmGmU 
CACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 
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G016077 77 sgRNA CAAGCU CAAGCUGCCC mC*mA*mA*GCUG chrL6:109073 
GCCCUC UCCACGCUCA CCCUCCACGCUCA 84-10907404 
CACGCU GUUUUAGAG GUUUUAGAmGmC 
CA CUAGAAAUA mUmAmGmAmAmA 

GCAAGUUAA mUmAmGmCAAGU 
AAUAAGGCU UAAAAUAAGGCU 
AGUCCGUUA AGUCCGUUAUCA 
UCAACUUGA mAmCmUmUmGmA 
AAAAGUGGC mAmAmAmAmGmU 
ACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 

G016078 78 sgRNA UCCCUG UCCCUGGACC mU*mC*mC*CUGG chrL6:109080 
GACCUC UCCGCAGCAC ACCUCCGCAGCAC 69-10908089 
CGCAGC GUUUUAGAG GUUUUAGAmGmC 
AC CUAGAAAUA mUmAmGmAmAmA 

GCAAGUUAA mUmAmGmCAAGU 
AAUAAGGCU UAAAAUAAGGCU 
AGUCCGUUA AGUCCGUUAUCA 
UCAACUUGA mAmCmUmUmGmA 
AAAAGUGGC mAmAmAmAmGmU 
ACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________U*mU*mU _________ 

G016079 79 sgRNA UCCAGC UCCAGCCUCC mU*mC*mC*AGCC chrL6:109079 
CUCCUC UCGGCCUCGU UCCUCGGCCUCGU 32-10907952 
GGCCUC GUUUUAGAG GUUUUAGAmGmC 
GU CUAGAAAUA mUmAmGmAmAmA 

GCAAGUUAA mUmAmGmCAAGU 
AAUAAGGCU UAAAAUAAGGCU 
AGUCCGUUA AGUCCGUUAUCA 

AAAAGUGGC mAmAmAmAmGmU 
ACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________U*mU*mU _________ 

G016080 80 sgRNA CUUCUC CUUCUCCAGC mC*mU*mU*CUCC chrL6:108953 
CAGCCA CAGGUCCAUC AGCCAGGUCCAUC 87-10895407 
GGUCCA GUUUUAGAG GUUUUAGAmGmC 
UC CUAGAAAUA mUmAmGmAmAmA 

GCAAGUUAA mUmAmGmCAAGU 
AAUAAGGCU UAAAAUAAGGCU 
AGUCCGUUA AGUCCGUUAUCA 
UCAACUUGA mAmCmUmUmGmA 
AAAAGUGGC mAmAmAmAmGmU 
ACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 

G016081 81 sgRNA CUUCCU CUUCCUCCUG mC*mU*mU*CCUC chrL6:109076 
CCUGCA CAAUGCUUCC CUGCAAUGCUUCC 21-10907641 

______________________________GUUUUAGAG GUUUUAGAmGmC _________ 
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AUGCUU CUAGAAAUA mUmAmGmAmAmA 
CC GCAAGUUAA mUmAmGmCAAGU 

AAUAAGGCU UAAAAUAAGGCU 
AGUCCGUUA AGUCCGUUAUCA 
UCAACUUGA mAmCmUmUmGmA 
AAAAGUGGC mAmAmAmAmGmU 
ACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 

G016082 82 sgRNA CGUCCU CGUCCUCCCC mC*mG*mU*CCUC chri6109073 
CCCCAA AAGCUCCAGC CCCAAGCUCCAGC 63-10907383 
GCUCCA GUUUUAGAG GUUUUAGAmGmC 
GC CUAGAAAUA mUmAmGmAmAmA 

GCAAGUUAA mUmAmGmCAAGU 
AAUAAGGCU UAAAAUAAGGCU 
AGUCCGUUA AGUCCGUUAUCA 
UCAACUUGA mAmCmUmUmGmA 
AAAAGUGGC mAmAmAmAmGmU 
ACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 

G016083 83 sgRNA CCAGCU CCAGCUCCUC mC*mC*mA*GCUC chri6109069 
CCUCGA GAAGCCGUC CUCGAAGCCGUCU 85-10907005 
AGCCGU UGUUUUAGA GUUUUAGAmGmC 
CU GCUAGAAAU mUmAmGmAmAmA 

AGCAAGUUA mUmAmGmCAAGU 
AAAUAAGGC UAAAAUAAGGCU 
UAGUCCGUU AGUCCGUUAUCA 
AUCAACUUG mAmCmUmUmGmA 
AAAAAGUGG mAmAmAmAmGmU 
CACCGAGUCG mGmGmCmAmCmC 

mGmUmGmCmU*m 
________________________________________U*mU*mU _________ 

G016084 84 sgRNA CUUUUC CUUUUCCUCC mC*mU*mU*UUCC chrL6:109156 
CUCccU CUGCAGCAUC UCCCUGCAGCAUC 26-10915646 
GCAGCA GUUUUAGAG GUUUUAGAmGmC 
UC CUAGAAAUA mUmAmGmAmAmA 

GCAAGUUAA mUmAmGmCAAGU 
AAUAAGGCU UAAAAUAAGGCU 
AGUCCGUUA AGUCCGUUAUCA 
UCAACUUGA mAmCmUmUmGmA 
AAAAGUGGC mAmAmAmAmGmU 
ACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________U*mU*mU _________ 

G016085 85 sgRNA CGGCCG CGGCCGCCAC mC*mG*mG*CCGC chrL6:109069 
CCACGA GAGUGGCUG CACGAGUGGCUGU 13-10906933 
GUGGCU UGUUUUAGA GUUUUAGAmGmC 
GU GCUAGAAAU mUmAmGmAmAmA 

AGCAAGUUA mUmAmGmCAAGU 
______________________________AAAUAAGGC UAAAAUAAGGCU _________ 
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UAGUCCGUU AGUCCGUUAUCA 
AUCAACUUG mAmCmUmUmGmA 
AAAAAGUGG mAmAmAmAmGmU 
CACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________U*mU*mU _________ 

G016086 86 sgRNA CGCCCA CGCCCAGGUC mC*mG*mC*CCAG chri6109075 
GGUCCU CUCACGUCUG GUCCUCACGUCUG 39-10907559 
CACGUC GUUUUAGAG GUUUUAGAmGmC 
UG CUAGAAAUA mUmAmGmAmAmA 

GCAAGUUAA mUmAmGmCAAGU 
AAUAAGGCU UAAAAUAAGGCU 
AGUCCGUUA AGUCCGUUAUCA 
UCAACUUGA mAmCmUmUmGmA 
AAAAGUGGC mAmAmAmAmGmU 
ACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________U*mU*mU _________ 

G016087 87 sgRNA CACGUG CACGUGCGG mC*mA*mC*GUGC chrL6:109070 
CGGACC ACCGGCACCG GGACCGGCACCGG 30-10907050 
GGCACC GGUUUUAGA GUUUUAGAmGmC 
GG GCUAGAAAU mUmAmGmAmAmA 

AGCAAGUUA mUmAmGmCAAGU 
AAAUAAGGC UAAAAUAAGGCU 
UAGUCCGUU AGUCCGUUAUCA 
AUCAACUUG mAmCmUmUmGmA 
AAAAAGUGG mAmAmAmAmGmU 
CACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________U*mU*mU _________ 

GGCCAG AGCUCUGCCA GCCAGCUCUGCCA 61-10907481 
CUCUGC GUUUUAGAG GUUUUAGAmGmC 
CA CUAGAAAUA mUmAmGmAmAmA 

GCAAGUUAA mUmAmGmCAAGU 
AAUAAGGCU UAAAAUAAGGCU 
AGUCCGUUA AGUCCGUUAUCA 
UCAACUUGA mAmCmUmUmGmA 
AAAAGUGGC mAmAmAmAmGmU 
ACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________U*mU*mU _________ 

G016089 89 sgRNA UCGGAC UCGGACUCU mU*mC*mG*GACU chrL6:109075 
UCUGCG GCGGCCCGCG CUGCGGCCCGCGG 86-10907606 
GCCCGC GGUUUUAGA GUUUUAGAmGmC 
GG GCUAGAAAU mUmAmGmAmAmA 

AGCAAGUUA mUmAmGmCAAGU 
AAAUAAGGC UAAAAUAAGGCU 
UAGUCCGUU AGUCCGUUAUCA 
AUCAACUUG mAmCmUmUmGmA 

______________________________AAAAAGUGG mAmAmAmAmGmU _________ 
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G016088 88 sgRNA CAGCUU CAGCUUGGCC mC*mA*mG*CUUG chrL6:109074
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CACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 

G016090 90 sgRNA CUUCCC CUUCCCCCAG mC*mU*mJJ*CCCC chrL6:109164 
CCAGCU CUGAAGUCC CAGCUGAAGUCCU 26-10916446 
GAAGUC UGUUUUAGA GUUUUAGAmGmC 
CU GCUAGAAAU mUmAmGmAmAmA 

AGCAAGUUA mUmAmGmCAAGU 
AAAUAAGGC UAAAAUAAGGCU 
UAGUCCGUU AGUCCGUUAUCA 
AUCAACUUG mAmCmUmUmGmA 
AAAAAGUGG mAmAmAmAmGmU 
CACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________U*mU*mU _________ 

G016091 91 sgRNA GCCCAG GCCCAGCUCC mG*mC*mC*CAGC chrL6:109074 
CUCCCA CAGGCCAGCU UCCCAGGCCAGCU 76-10907496 
GGCCAG GUUUUAGAG GUUUUAGAmGmC 
CU CUAGAAAUA mUmAmGmAmAmA 

GCAAGUUAA mUmAmGmCAAGU 
AAUAAGGCU UAAAAUAAGGCU 
AGUCCGUUA AGUCCGUUAUCA 
UCAACUUGA mAmCmUmUmGmA 
AAAAGUGGC mAmAmAmAmGmU 
ACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 

G016092 92 sgRNA CCCUCC CCCUCCAGCC mC*mC*mC*UCCA chrL6:109077 
AGCCAG AGUUGUCAU GCCAGUUGUCAUA 30-10907750 
UUGUCA AGUUUUAGA GUUUUAGAmGmC 

AGCAAGUUA mUmAmGmCAAGU 
AAAUAAGGC UAAAAUAAGGCU 
UAGUCCGUU AGUCCGUUAUCA 
AUCAACUUG mAmCmUmUmGmA 
AAAAAGUGG mAmAmAmAmGmU 
CACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 

G016093 93 sgRNA GCCCUC GCCCUCCAGC mG*mC*mC*CUCC chrL6:109077 
CAGCCA CAGUUGUCA AGCCAGUUGUCAU 31-10907751 
GUUGUC UGUUUUAGA GUUUUAGAmGmC 
AU GCUAGAAAU mUmAmGmAmAmA 

AGCAAGUUA mUmAmGmCAAGU 
AAAUAAGGC UAAAAUAAGGCU 
UAGUCCGUU AGUCCGUUAUCA 
AUCAACUUG mAmCmUmUmGmA 
AAAAAGUGG mAmAmAmAmGmU 
CACCGAGUCG mGmGmCmAmCmC 

______________________________GUGCUUUU mGmAmGmUmCmG _________ 
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NOtothc Scqucncc GuidcRNAFull RNAModificd C00rdinatcs 
Guide Sequence(SEQ Sequence(SEQID 
Scqucncc IDNOs:218- NOs:335-426) 

334) ______________________ 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 

G016094 94 sgRNA CCCUGA CCCUGACGCU mC*mC*mC*UGAC chrL6:109072 
CGCUCC CCUCCGGGAC GCUCCUCCGGGAC 72-10907292 
UCCGGG GUUUUAGAG GUUUUAGAmGmC 
AC CUAGAAAUA mUmAmGmAmAmA 

GCAAGUUAA mUmAmGmCAAGU 
AAUAAGGCU UAAAAUAAGGCU 
AGUCCGUUA AGUCCGUUAUCA 
UCAACUUGA mAmCmUmUmGmA 
AAAAGUGGC mAmAmAmAmGmU 
ACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 

G016095 95 sgRNA CACACU CACACUGCCC mC*mA*mC*ACUG chrL6:109073 
GCCCGG GGCACAAAG CCCGGCACAAAGU 25-10907345 
CACAAA UGUUUUAGA GUUUUAGAmGmC 
GU GCUAGAAAU mUmAmGmAmAmA 

AGCAAGUUA mUmAmGmCAAGU 
AAAUAAGGC UAAAAUAAGGCU 
UAGUCCGUU AGUCCGUUAUCA 
AUCAACUUG mAmCmUmUmGmA 
AAAAAGUGG mAmAmAmAmGmU 
CACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 

G016096 96 sgRNA CAGCUC CAGCUCACAG mC*mA*mG*CUCA chri6108952 
ACAGUG UGUGCCACCA CAGUGUGCCACCA 82-10895302 
UGCCAC GUUUUAGAG GUUUUAGAmGmC 
CA CUAGAAAUA mUmAmGmAmAmA 

GCAAGUUAA mUmAmGmCAAGU 

AGUCCGUUA AGUCCGUUAUCA 
UCAACUUGA mAmCmUmUmGmA 
AAAAGUGGC mAmAmAmAmGmU 
ACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 

G016097 97 sgRNA AGCUCG AGCUCGGAC mA*mG*mC*UCGG chrL6:109075 
GACUCU UCUGCGGCCC ACUCUGCGGCCCG 89-10907609 
GCGGCC GGUUUUAGA GUUUUAGAmGmC 
CG GCUAGAAAU mUmAmGmAmAmA 

AGCAAGUUA mUmAmGmCAAGU 
AAAUAAGGC UAAAAUAAGGCU 
UAGUCCGUU AGUCCGUUAUCA 
AUCAACUUG mAmCmUmUmGmA 
AAAAAGUGG mAmAmAmAmGmU 
CACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 
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G016098 98 sgRNA GACGCC GACGCCCUAU mG*mA*mC*GCCC chrL6:109071 
CUAUUU UUGAGCUGU UAUUUGAGCUGU 72-10907192 
GAGCUG CGUUUUAGA CGUUUUAGAmGm 
UC GCUAGAAAU CmUmAmGmAmAm 

AGCAAGUUA AmUmAmGmCAAG 
AAAUAAGGC UUAAAAUAAGGC 
UAGUCCGUU UAGUCCGUUAUCA 
AUCAACUUG mAmCmUmUmGmA 
AAAAAGUGG mAmAmAmAmGmU 
CACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 

G016099 99 sgRNA GCCAGU GCCAGUGCU mG*mC*mC*AGUG chrL6:109080 
GCUGCG GCGGAGGUC CUGCGGAGGUCCA 73-10908093 
GAGGUC CAGUUUUAG GUUUUAGAmGmC 
CA AGCUAGAAA mUmAmGmAmAmA 

UAGCAAGUU mUmAmGmCAAGU 
AAAAUAAGG UAAAAUAAGGCU 
CUAGUCCGU AGUCCGUUAUCA 
UAUCAACUU mAmCmUmUmGmA 
GAAAAAGUG mAmAmAmAmGmU 
GCACCGAGUC mGmGmCmAmCmC 
GGUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 

G016100 100 sgRNA AGGGCU AGGGCUCCCA mA*mG*mG*GCUC chrL6:109077 
CCCAGG GGCAGCGGG CCAGGCAGCGGGC 90-10907810 
CAGCGG CGUUUUAGA GUUUUAGAmGmC 
GC GCUAGAAAU mUmAmGmAmAmA 

AGCAAGUUA mUmAmGmCAAGU 
AAAUAAGGC UAAAAUAAGGCU 
UAGUCCGUU AGUCCGUUAUCA 

AAAAAGUGG mAmAmAmAmGmU 
CACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 

G016101 101 sgRNA GCCGAG GCCGAGCCCG mG*mC*mC*GAGC chrL6:109065 
CCCGCA CAGGCCCGGA CCGCAGGCCCGGA 42-10906562 
GGCCCG GUUUUAGAG GUUUUAGAmGmC 
GA CUAGAAAUA mUmAmGmAmAmA 

GCAAGUUAA mUmAmGmCAAGU 
AAUAAGGCU UAAAAUAAGGCU 
AGUCCGUUA AGUCCGUUAUCA 
UCAACUUGA mAmCmUmUmGmA 
AAAAGUGGC mAmAmAmAmGmU 
ACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 

G016102 102 sgRNA GCUCCC GCUCCCAGGC mG*mC*mIJ*CCCA chrL6:109077 
AGGCAG AGCGGGCGG GGCAGCGGGCGGG 87-10907807 

______________________________GGUUUUAGA GUUUUAGAmGmC _________ 

76 

AUCAACUUG mAmCmUmUmGmA



WO20221140587 PCTfLTS2O21/064933 

GuideID SEQID Type Guide Exemplary ExemplaryGuide Genomic 
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Guide Sequence(SEQ Sequence(SEQID 
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334) ______________________ 

CGGGCG GCUAGAAAU mUmAmGmAmAmA 
GG AGCAAGUUA mUmAmGmCAAGU 

AAAUAAGGC UAAAAUAAGGCU 
UAGUCCGUU AGUCCGUUAUCA 
AUCAACUUG mAmCmUmUmGmA 
AAAAAGUGG mAmAmAmAmGmU 
CACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 

G016103 103 sgRNA CCUCUC CCUCUCCAGC mC*mC*mU*CUCC chrL6:109047 
CAGCUG UGCCGGGCA AGCUGCCGGGCAU 65-10904785 
CCGGGC UGUUUUAGA GUUUUAGAmGmC 
AU GCUAGAAAU mUmAmGmAmAmA 

AGCAAGUUA mUmAmGmCAAGU 
AAAUAAGGC UAAAAUAAGGCU 
UAGUCCGUU AGUCCGUUAUCA 
AUCAACUUG mAmCmUmUmGmA 
AAAAAGUGG mAmAmAmAmGmU 
CACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 

G016104 104 sgRNA AGGCUU AGGCUUUCCC mA*mG*mG*CUUU chrL6:109155 
UCCCCA CAAACUGGU CCCCAAACUGGUG 92-10915612 
AACUGG GGUUUUAGA GUUUUAGAmGmC 
UG GCUAGAAAU mUmAmGmAmAmA 

AGCAAGUUA mUmAmGmCAAGU 
AAAUAAGGC UAAAAUAAGGCU 
UAGUCCGUU AGUCCGUUAUCA 
AUCAACUUG mAmCmUmUmGmA 
AAAAAGUGG mAmAmAmAmGmU 
CACCGAGUCG mGmGmCmAmCmC 

mGmUmGmCmU*m 
________________________________________U*mU*mU _________ 

G016105 105 sgRNA CCAUCU CCAUCUCCAC mC*mC*mA*UCUC chri6109027 
CCACUC UCUGCCCCAU CACUCUGCCCCAU 23-10902743 
UGCCCC GUUUUAGAG GUUUUAGAmGmC 
AU CUAGAAAUA mUmAmGmAmAmA 

GCAAGUUAA mUmAmGmCAAGU 
AAUAAGGCU UAAAAUAAGGCU 
AGUCCGUUA AGUCCGUUAUCA 
UCAACUUGA mAmCmUmUmGmA 
AAAAGUGGC mAmAmAmAmGmU 
ACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________U*mU*mU _________ 

G016106 106 sgRNA UCCUCC UCCUCCUCAC mU*mC*mC*UCCU chrL6:109071 
UCACAG AGCCCGGCCC CACAGCCCGGCCC 19-10907139 
CCCGGC GUUUUAGAG GUUUUAGAmGmC 
CC CUAGAAAUA mUmAmGmAmAmA 

GCAAGUUAA mUmAmGmCAAGU 
______________________________AAUAAGGCU UAAAAUAAGGCU _________ 
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AGUCCGUUA AGUCCGUUAUCA 
UCAACUUGA mAmCmUmUmGmA 
AAAAGUGGC mAmAmAmAmGmU 
ACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 

________________________________________U*mU*mU _________ 

G016107 107 sgRNA CCACUC CCACUCUGCC mC*mC*mA*CUCU chrL6:109027 
UGCCCC CCAUGGGCUC GCCCCAUGGGCUC 29-10902749 
AUGGGC GUUUUAGAG GUUUUAGAmGmC 

UC CUAGAAAUA mUmAmGmAmAmA 
GCAAGUUAA mUmAmGmCAAGU 
AAUAAGGCU UAAAAUAAGGCU 
AGUCCGUUA AGUCCGUUAUCA 
UCAACUUGA mAmCmUmUmGmA 
AAAAGUGGC mAmAmAmAmGmU 
ACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________U*mU*mU _________ 

G016108 108 sgRNA CAGCCU CAGCCUCCCG mC*mA*mG*CCUC chrL6:109077 
CCCGCCC CCCGCUGCCU CCGCCCGCUGCCU 81-10907801 
GCUGCC GUUUUAGAG GUUUUAGAmGmC 
U CUAGAAAUA mUmAmGmAmAmA 

GCAAGUUAA mUmAmGmCAAGU 
AAUAAGGCU UAAAAUAAGGCU 
AGUCCGUUA AGUCCGUUAUCA 
UCAACUUGA mAmCmUmUmGmA 
AAAAGUGGC mAmAmAmAmGmU 
ACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________U*mU*mU _________ 

CGCCUC UCUCUUUUC GCCUCUCUUUUCU 79-10907999 
UcUUUU UGUUUUAGA GUUUUAGAmGmC 
CU GCUAGAAAU mUmAmGmAmAmA 

AGCAAGUUA mUmAmGmCAAGU 
AAAUAAGGC UAAAAUAAGGCU 
UAGUCCGUU AGUCCGUUAUCA 
AUCAACUUG mAmCmUmUmGmA 
AAAAAGUGG mAmAmAmAmGmU 
CACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________U*mU*mU _________ 

G016110 110 sgRNA CCUGGG CCUGGGCCCA mC*mC*mU*GGGC chri6109069 
CCCACA CAGCCACUCG CCACAGCCACUCG 04-10906924 
GCCACU GUUUUAGAG GUUUUAGAmGmC 
CG CUAGAAAUA mUmAmGmAmAmA 

GCAAGUUAA mUmAmGmCAAGU 
AAUAAGGCU UAAAAUAAGGCU 
AGUCCGUUA AGUCCGUUAUCA 
UCAACUUGA mAmCmUmUmGmA 

______________________________AAAAGUGGC mAmAmAmAmGmU _________ 
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334) ______________________ 

ACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 

G016111 111 sgRNA UCCCCG UCCCCGGCUG mIJ*mC*mC*CCGG chri6109078 
GCUGCA CAGCCGCUUC CUGCAGCCGCUUC 70-10907890 
GCCGCU GUUUUAGAG GUUUUAGAmGmC 
UC CUAGAAAUA mUmAmGmAmAmA 

GCAAGUUAA mUmAmGmCAAGU 
AAUAAGGCU UAAAAUAAGGCU 
AGUCCGUUA AGUCCGUUAUCA 
UCAACUUGA mAmCmUmUmGmA 
AAAAGUGGC mAmAmAmAmGmU 
ACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________U*mU*mU _________ 

G016112 112 sgRNA CGCGUU CGCGUUCUGC mC*mG*mC*GUUC chrL6:109069 
CUGCUC UCAUCCUAG UGCUCAUCCUAGA 68-10906988 
AUCCUA AGUUUUAGA GUUUUAGAmGmC 
GA GCUAGAAAU mUmAmGmAmAmA 

AGCAAGUUA mUmAmGmCAAGU 
AAAUAAGGC UAAAAUAAGGCU 
UAGUCCGUU AGUCCGUUAUCA 
AUCAACUUG mAmCmUmUmGmA 
AAAAAGUGG mAmAmAmAmGmU 
CACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 

G016113 113 sgRNA UUCCAC UUCCACAUCC mU*mU*mC*CACA chrL6:109091 
AUCCUU UUCAGGGAC UCCUUCAGGGACU 38-10909158 
CAGGGA UGUUUUAGA GUUUUAGAmGmC 

AGCAAGUUA mUmAmGmCAAGU 
AAAUAAGGC UAAAAUAAGGCU 
UAGUCCGUU AGUCCGUUAUCA 
AUCAACUUG mAmCmUmUmGmA 
AAAAAGUGG mAmAmAmAmGmU 
CACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 

G016114 114 sgRNA CUCUCC CUCUCCAGCU mC*mU*mC*UCCA chrL6:109047 
AGCUGC GCCGGGCAU GCUGCCGGGCAUU 64-10904784 
CGGGCA UGUUUUAGA GUUUUAGAmGmC 
UU GCUAGAAAU mUmAmGmAmAmA 

AGCAAGUUA mUmAmGmCAAGU 
AAAUAAGGC UAAAAUAAGGCU 
UAGUCCGUU AGUCCGUUAUCA 
AUCAACUUG mAmCmUmUmGmA 
AAAAAGUGG mAmAmAmAmGmU 
CACCGAGUCG mGmGmCmAmCmC 

______________________________GUGCUUUU mGmAmGmUmCmG _________ 
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mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 

G016115 115 sgRNA GGGCCC GGGCCCACAG mG*mG*mG*CCCA chrL6:109069 
ACAGCC CCACUCGUGG CAGCCACUCGUGG 07-10906927 
ACUCGU GUUUUAGAG GUUUUAGAmGmC 
GG CUAGAAAUA mUmAmGmAmAmA 

GCAAGUUAA mUmAmGmCAAGU 
AAUAAGGCU UAAAAUAAGGCU 
AGUCCGUUA AGUCCGUUAUCA 
UCAACUUGA mAmCmUmUmGmA 
AAAAGUGGC mAmAmAmAmGmU 
ACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________ U*mU*mU _________ 

G016116 116 sgRNA CCCCGG CCCCGGCCGC mC*mC*mC*CGGC chrL6:109079 
CCGCCU CUCUCUUUUC CGCCUCUCUUUUC 78-10907998 
cUcUUU GUUUUAGAG GUUUUAGAmGmC 
UC CUAGAAAUA mUmAmGmAmAmA 

GCAAGUUAA mUmAmGmCAAGU 
AAUAAGGCU UAAAAUAAGGCU 
AGUCCGUUA AGUCCGUUAUCA 
UCAACUUGA mAmCmUmUmGmA 
AAAAGUGGC mAmAmAmAmGmU 
ACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________U*mU*mU _________ 

G016117 117 sgRNA UCCAGC UCCAGCUGCC mU*mC*mC*AGCU chri6109047 
UGCCGG GGGCAUUGG GCCGGGCAUUGGG 61-10904781 
GCAUUG GGUUUUAGA GUUUUAGAmGmC 
GG GCUAGAAAU mUmAmGmAmAmA 

AGCAAGUUA mUmAmGmCAAGU 

UAGUCCGUU AGUCCGUUAUCA 
AUCAACUUG mAmCmUmUmGmA 
AAAAAGUGG mAmAmAmAmGmU 
CACCGAGUCG mGmGmCmAmCmC 
GUGCUUUU mGmAmGmUmCmG 

mGmUmGmCmU*m 
________________________________________U*mU*mU _________ 

" " [00156] Theterms'~mA" '~mC mU,"or mO"maybeusedtodenoteanucleotidethat 

hasbeenmodifiedwith2'-O-Me.  

[00157] InsomeembodimentstheCJITAguideRNAcomprisesaguidesequenceselected 

fromSEQIDNOs:1-117.InsomeembodimentstheCJITAguideRNAcomprisesaguide 

sequencethatisatleast17,18,19,or20contiguousnucleotidesofasequenceselectedfrom 

SEQIDNOs:1-117.InsomeembodimentstheCJITAguideRNAcomprisesaguidesequence 

thatisatleast950o 900oor850oidenticaltoasequenceselectedfromSEQIDNOs:1-117.  
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InsomeembodimentstheCJITAguideRNAcomprisesaguidesequencethatisatleast950o 

identicaltoasequenceselectedfromSEQIDNOs:1-117.Insomeembodimentsdisclosed 

hereintheguidesequenceis(i)aguidesequenceofSEQIDNO:32,64,67,68,74,76,84 

86,90,91,orlitii)atleast17,18,19,or20contiguousnucleotidesofasequenceselected 

fromSEQIDNOs:32,64,67,68,74,76,84,86,90,91,and11%ii)aguidesequenceatleast 

950o 900oor850oidenticaltoasequenceselectedfromSEQIDNOs:32,64,67,68,74,76 
, 

84,86,90,91,and115.  

[00158] InsomeembodimentstheCJITAguideRNAcomprisesaguidesequencethat 

comprisesatleast10contiguousnucleotides+10nucleotidesofagenomiccoordinatelisted 

inTable2.Asusedhereinatleast10contiguousnucleotides+10nucleotidesofagenomic 

coordinatemeansforexampleatleast10contiguousnucleotideswithinthegenomic 

coordinateswhereinthegenomiccoordinatesinclude10nucleotidesinthe5' directionand10 

nucleotidesinthe3'directionfromtherangeslistedinTable2.ForexampleaCIJTAguide 

RNA may comprise 10 contiguous nucleotides within the genomic coordinates 

chrl6:10877360-10877380orwithinchrl6:10877350-10877390,includingtheboundary 

nucleotidesoftheseranges.InsomeembodimentstheCJITAguideRNAcomprisesaguide 

sequencethatisatleast17,18,19,or20contiguousnucleotidesofasequencethatcompnses 

10contiguousnucleotides+10nucleotidesofagenomiccoordinatelistedinTable2.Insome 

embodimentstheCIITAguideRNAcomprisesaguidesequencethatisatleast950o 900oor 

8500identicaltoasequenceselectedfromasequencethatis17,18,19,or20contiguous 

nucleotidesofasequencethatcomprises10contiguousnucleotides+10nucleotidesofa 

[00159] InsomeembodimentstheCIITAguideRNAcomprisesaguidesequencethat 

comprisesatleast15contiguousnucleotides+10nucleotidesofagenomiccoordinatelisted 

inTable2.InsomeembodimentstheCIITAguideRNA 9 

compnsesaguidesequencethat 
comprisesatleast20contiguousnucleotides+10nucleotidesofagenomiccoordinatelisted 

inTable2.  

[00160] InsomeembodimentstheCIITAguideRNAcomprisesSEQIDNO:1.Insome 

embodimentstheCIITAguideRNAcomprisesSEQIDNO:2.Insomeembodimentsthe 

CIITAguideRNAcomprisesSEQIDNO:3.InsomeembodimentstheCIITAguideRNA 

comprisesSEQIDNO:4.InsomeembodimentstheCIITAguideRNAcomprisesSEQID 

NO:5.InsomeembodimentstheCIITAguideRNAcomprisesSEQIDNO:6.Insome 

embodimentstheCIITAguideRNAcomprisesSEQIDNO:7.Insomeembodimentsthe 

CIITAguideRNAcomprisesSEQIDNO:8.InsomeembodimentstheCIITAguideRNA 
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comprisesSEQIDNO:9.InsomeembodimentstheCJITAguideRNAcomprisesSEQID 

NO:10.InsomeembodimentstheCIJTAguideRNAcomprisesSEQIDNO:11. Income 

embodimentstheCIJTAguideRNAcomprisesSEQIDNO:12.Insomeembodimentsthe 

CJITAguideRNAcomprisesSEQIDNO:13.InsomeembodimentstheCJITAguideRNA 

comprisesSEQIDNO:14.InsomeembodimentstheCIJTAguideRNAcomprisesSEQID 

NO:15.InsomeembodimentstheCIITAguideRNAcomprisesSEQIDNO:16.Insome 

embodimentstheCIITAguideRNAcomprisesSEQIDNO:17.Insomeembodimentsthe 

CIITAguideRNAcomprisesSEQIDNO:18.InsomeembodimentstheCIITAguideRNA 

comprisesSEQIDNO:19.InsomeembodimentstheCIITAguideRNAcomprisesSEQID 

NO:20.InsomeembodimentstheCIITAguideRNAcomprisesSEQIDNO:21. Income 

embodimentstheCIITAguideRNAcomprisesSEQIDNO:22.Insomeembodimentsthe 

CIJTAguideRNAcomprisesSEQIDNO:23.InsomeembodimentstheCJITAguideRNA 

comprisesSEQIDNO:24.InsomeembodimentstheCIITAguideRNAcomprisesSEQID 

NO:25.InsomeembodimentstheCIJTAguideRNAcomprisesSEQIDNO:26.Insome 

embodimentstheCIITAguideRNAcomprisesSEQIDNO:27.Insomeembodimentsthe 

CIJTAguideRNAcomprisesSEQIDNO:28.InsomeembodimentstheCIITAguideRNA 

comprisesSEQIDNO:29.InsomeembodimentstheCIITAguideRNAcomprisesSEQID 

NO:30.InsomeembodimentstheCIITAguideRNAcomprisesSEQIDNO:31.Insome 

embodimentstheCIITAguideRNAcomprisesSEQIDNO:32.Insomeembodimentsthe 

CIITAguideRNAcomprisesSEQIDNO:33.InsomeembodimentstheCIITAguideRNA 

comprisesSEQIDNO:34.InsomeembodimentstheCIITAguideRNAcomprisesSEQID 

embodimentstheCIITAguideRNAcomprisesSEQIDNO:37.Insomeembodimentsthe 

CIITAguideRNAcomprisesSEQIDNO:38.InsomeembodimentstheCIITAguideRNA 

comprisesSEQIDNO:39.InsomeembodimentstheCIITAguideRNAcomprisesSEQID 

NO:40.InsomeembodimentstheCIITAguideRNAcomprisesSEQIDNO:41. Income 

embodimentstheCIITAguideRNAcomprisesSEQIDNO:42.Insomeembodimentsthe 

CIITAguideRNAcomprisesSEQIDNO:43.InsomeembodimentstheCIITAguideRNA 

comprisesSEQIDNO:44.InsomeembodimentstheCIITAguideRNAcomprisesSEQID 

NO:45.InsomeembodimentstheCIITAguideRNAcomprisesSEQIDNO:46.Insome 

embodimentstheCIITAguideRNAcomprisesSEQIDNO:47.Insomeembodimentsthe 

CIITAguideRNAcomprisesSEQIDNO:48.InsomeembodimentstheCIITAguideRNA 

comprisesSEQIDNO:49.InsomeembodimentstheCIITAguideRNAcomprisesSEQID 

NO:50.InsomeembodimentstheCIITAguideRNAcomprisesSEQIDNO:51.Insome 
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embodimentstheCIJTAguideRNAcomprisesSEQIDNO:52.Insomeembodimentsthe 

CIJTAguideRNAcomprisesSEQIDNO:53.InsomeembodimentstheCJITAguideRNA 

comprisesSEQIDNO:54.InsomeembodimentstheCIITAguideRNAcomprisesSEQID 

NO:55.InsomeembodimentstheCIITAguideRNAcomprisesSEQIDNO:56.Insome 

embodimentstheCIITAguideRNAcomprisesSEQIDNO:57.Insomeembodimentsthe 

CIITAguideRNAcomprisesSEQIDNO:58.InsomeembodimentstheCIITAguideRNA 

comprisesSEQIDNO:59.InsomeembodimentstheCIITAguideRNAcomprisesSEQID 

NO:60.InsomeembodimentstheCIITAguideRNAcomprisesSEQIDNO:61. Income 

embodimentstheCIITAguideRNAcomprisesSEQIDNO:62.Insomeembodimentsthe 

CIITAguideRNAcomprisesSEQIDNO:63.InsomeembodimentstheCIITAguideRNA 

comprisesSEQIDNO:64.InsomeembodimentstheCIITAguideRNAcomprisesSEQID 

NO:65.InsomeembodimentstheCIITAguideRNAcomprisesSEQIDNO:66.Insome 

embodimentstheCIITAguideRNAcomprisesSEQIDNO:67.Insomeembodimentsthe 

CJITAguideRNAcomprisesSEQIDNO:68.InsomeembodimentstheCIITAguideRNA 

comprisesSEQIDNO:69.InsomeembodimentstheCIJTAguideRNAcomprisesSEQID 

NO:70.InsomeembodimentstheCIITAguideRNAcomprisesSEQIDNO:71.Insome 

embodimentstheCIITAguideRNAcomprisesSEQIDNO:72.Insomeembodimentsthe 

CIITAguideRNAcomprisesSEQIDNO:73.InsomeembodimentstheCIITAguideRNA 

comprisesSEQIDNO:74.InsomeembodimentstheCIITAguideRNAcomprisesSEQID 

NO:75.InsomeembodimentstheCIITAguideRNAcomprisesSEQIDNO:76.Insome 

embodimentstheCIITAguideRNAcomprisesSEQIDNO:77.Insomeembodimentsthe 

comprisesSEQIDNO:79.InsomeembodimentstheCIITAguideRNAcomprisesSEQID 

NO:SO.InsomeembodimentstheCIITAguideRNAcomprisesSEQIDNO:81.Insome 

embodimentstheCIITAguideRNAcomprisesSEQIDNO:82.Insomeembodimentsthe 

CIITAguideRNAcomprisesSEQIDNO:83.InsomeembodimentstheCIITAguideRNA 

comprisesSEQIDNO:84.InsomeembodimentstheCIITAguideRNAcomprisesSEQID 

NO:85.InsomeembodimentstheCIITAguideRNAcomprisesSEQIDNO:86.Insome 

embodimentstheCIITAguideRNAcomprisesSEQIDNO:87.Insomeembodimentsthe 

CIITAguideRNAcomprisesSEQIDNO:88.InsomeembodimentstheCIITAguideRNA 

comprisesSEQIDNO:89.InsomeembodimentstheCIITAguideRNAcomprisesSEQID 

NO:90.InsomeembodimentstheCIITAguideRNAcomprisesSEQIDNO:91. Income 

embodimentstheCIITAguideRNAcomprisesSEQIDNO:92.Insomeembodimentsthe 

CIITAguideRNAcomprisesSEQIDNO:93.InsomeembodimentstheCIITAguideRNA 
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comprisesSEQIDNO:94.InsomeembodimentstheCIJTAguideRNAcomprisesSEQID 

NO:95.InsomeembodimentstheCIITAguideRNAcomprisesSEQIDNO:96.Insome 

embodimentstheCIITAguideRNAcomprisesSEQIDNO:97.Insomeembodimentsthe 

CIITAguideRNAcomprisesSEQIDNO:98.InsomeembodimentstheCIITAguideRNA 

comprisesSEQIDNO:99.InsomeembodimentstheCIITAguideRNAcomprisesSEQID 

NO:100.InsomeembodimentstheCIITAguideRNAcomprisesSEQIDNO:101.Insome 
0 

embodimentstheCIITAguideRNAcompnsesSEQIDNO:102.Insomeembodimentsthe 

CIITAguideRNAcomprisesSEQIDNO:103.InsomeembodimentstheCIITAguideRNA 

comprisesSEQIDNO:104.InsomeembodimentstheCIITAguideRNAcomprisesSEQID 

NO:105.InsomeembodimentstheCIITAguideRNAcomprisesSEQIDNO:106.Insome 
0 

embodimentstheCIITAguideRNAcompnsesSEQIDNO:107.Insomeembodimentsthe 

CIITAguideRNAcomprisesSEQIDNO:108.InsomeembodimentstheCIITAguideRNA 

comprisesSEQIDNO:109.InsomeembodimentstheCIITAguideRNAcomprisesSEQID 

NO:110.InsomeembodimentstheCIITAguideRNAcomprisesSEQIDNO:111. Income 
0 

embodimentstheCIITAguideRNAcompnsesSEQIDNO:112.Insomeembodimentsthe 

CIITAguideRNAcomprisesSEQIDNO:113.InsomeembodimentstheCIITAguideRNA 

comprisesSEQIDNO:114.InsomeembodimentstheCIITAguideRNAcomprisesSEQID 

NO:115.InsomeembodimentstheCIITAguideRNAcomprisesSEQIDNO:116.Insome 

embodimentstheCIITAguideRNAcomprisesSEQIDNO:117.  

1100161] AdditionalembodimentsofCIITAguideRNAsareprovidedhereinincludinge.g., 

exemplarymodificationstotheguideRNA.  

[00162] Insomeembodimentsthemethodsandcompositionsdisclosedhereingenetically 

modifyatleastonenucleotideofanexonintheCIITAgeneinacell.BecauseCIITAprotein 
0 

regulatesexpressionofMHCclassIIinsomeembodimentsthegeneticmodificationto 

CIITAalterstheproductionofCIITAproteinandtherebyreducestheexpressionofMI-IC 

classIIproteinonthesurfaceofthegeneticallymodifiedcell(orengineeredcell).Genetic 

modificationsencompassthepopulationofmodificationsthatresultsfromcontactwithagene 

editingsystem(e.g.,thepopulationofeditsthatresultfromCas9andaCIITAguideRNAor 

thepopulationofeditsthatresultfromBC22andaCIITAguideRNA).  

[00163] Insomeembodimentsthegeneticmodificationcomprisesatleastonenucleotide 

ofanexonwithinthegenomiccoordinateschrl6:10902662-chrl6:10923285.Insome 

embodimentsthegeneticmodificationcomprisesatleastonenucleotideofanexonwithinthe 
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genomiccoordinateschrl6:10906542-chri6:10923285.Insomeembodimentsthegenetic 

modificationcomprisesatleastonenucleotideofanexonwithinthegenomiccoordinates 

chrl6:10906542-chrl6:10908121.Insomeembodimentsthegeneticmodification 0 

atleastonenucleotide ofanexonwithinthe 4 9 

genomic coordinates chosenfrom.  

chri6:10916432-10916452, chri6:10922444-10922464, chri6:10907924-10907944, 

chrl6:10906985-10907005, chrl6:10908073-10908093, chrl6:10907433-10907453, 

chrl6:10907979-10907999, chri6:10907139-10907159, chri6:10922435-10922455, 

chrl6:10907384-10907404, chri6:10907434-10907454, chri6:10907119-10907139, 

chrl6:10907539-10907559, chrl6:10907810-10907830, chrl6:10907315-10907335, 

chrl6:10916426-10916446, chrl6:10909138-10909158, chrl6:10908101-10908121 

chrl6:10907790-10907810, chri6:10907787-10907807, chri6:10907454-10907474, 

chrl6:10895702-10895722, chrl6:10902729-10902749, chrl6:10918492-10918512, 

chrl6:10907932-10907952, chri6:10907623-10907643, chri6:10907461-10907481 

chrl6:10902723-10902743, chrl6:10907622-10907642, chrl6:10922441-10922461 

chrl6:10902662-10902682, chrl6:10915626-10915646, chrl6:10915592-10915612, 

chrl6:10907385-10907405, chri6:10907030-10907050, chri6:10907935-10907955, 

chrl6:10906853-10906873, chrl6:10906757-10906777, chrl6:10907730-10907750, and 

chrl6:10895302-10895322.Insomeembodimentsthegeneticmodificationcomprisesatleast 
9 

onenucleotideofanexonwithinthegenomiccoordinateschosenfrom:chrl6:10907539

10907559, chrl6:10916426-10916446, chrl6:10906907-10906927, chrl6:10895702

10895722, chrl6:10907757-10907777, chrl6:10907623-10907643, chrl6:10915626

10907405,andchrl6:10923265-10923285.Insomeembodimentsthegeneticmodification 
9 

9 comprisesatleastonenucleotideofanexonwithinthegenomiccoordinateschosenfrom.  

chrl6:10906853-10906873, chrl6:10922444-10922464, chrl6:10907924-10907944, 

chrl6:10907315-10907335, chrl6:10916432-10916452, chrl6:10907932-10907952, 

chrl6:10915626-10915646, chrl6:10907586-10907606, chrl6:10916426-10916446, 

chrl6:10907476-10907496, chrl6:10907787-10907807, chrl6:10907979-10907999, 

chrl6:10906904-10906924,andchrl6:10909138-10909158. Insomeembodimentsthe 
9 

geneticmodificationcompnsesatleastonenucleotideofanexonwithinthegenomic 

coordinates chosen from: chrl6:10895702-10895722, chrl6:10916432-10916452 

chrl6:10907623-10907643, chri6:10907932-10907952, chri6:10906985-10907005, 

chrl6:10915626-10915646, chrl6:10907539-10907559, chrl6:10916426-10916446, 

chrl6:10907476-10907496, chrl6:10907119-10907139, chrl6:10907979-10907999, and 
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10915646, chrl6:10906756-10906776, chrl6:10907476-10907496, chrl6:10907385-
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chrl6:10909138-10909158.Insomeembodimentsthegeneticmodificationcompnsesatleast 
9 

onenucleotideofanexonwithinthegenomiccoordinateschosenfrom:chrl6:10906853

10906873, chrl6:10906757-10906777, chrl6:10895302-10895322, chrl6:10907539

10907559, chrl6:10907730-10907750, and chrl6:10895702-10895722. In some 

embodimentsthegeneticmodificationcomprisesatleastonenucleotideofanexonwithinthe 

genomiccoordinateschosenfrom: chrl6:10906853-10906873,chrl6:10922444-10922464 

chrl6:10916432-10916452.Insomeembodimentsthegeneticmodification 9 

compnsesatleast 
onenucleotideofanexonwithinthegenomiccoordinateschrl6:10906853-10906873.Insome 

embodimentsthegeneticmodificationcomprisesatleastonenucleotideofanexonwithinthe 

genomic coordinates chri6:10922444-10922464. In some embodiments, the genetic 

modificationcomprisesatleastonenucleotideofanexonwithinthegenomiccoordinates 

chrl6:10906757-10906777.Insomeembodimentsthegeneticmodification 9 

onenucleotideofanexonwithinthegenomiccoordinateschri6:10916432-10916452.Insome 

embodimentsthegeneticmodificationcomprisesatleastonenucleotideofanexonwithinthe 

genomic coordinates chri6:10895302-10895322. In some embodiments, the genetic 

modificationcomprisesatleastonenucleotideofanexonwithinthegenomiccoordinates 

chrl6:10907539-10907559.Insomeembodimentsthegeneticmodification 9 

onenucleotideofanexonwithinthegenomiccoordinateschri6:10907730-10907750.Insome 

embodimentsthegeneticmodificationcomprisesatleastonenucleotideofanexonwithinthe 

genomic coordinates chri6:10895702-10895722. In some embodiments, the genetic 

modificationcomprisesatleastonenucleotideofanexonwithinthegenomiccoordinates 

chrl6:10907932-10907952.Insomeembodimentsthegeneticmodification 9 

onenucleotideofanexonwithinthegenomiccoordinateschri6:10907476-10907496.Insome 

embodimentsthegeneticmodificationcomprisesatleastonenucleotideofanexonwithinthe 

genomiccoordinateschrl6:10909138-10909158.  

[00164] Insomeembodimentsthegeneticmodificationcomprisesatleast2,atleast3,at 

least4,atleast5,atleast6,atleast7,atleast8,atleast9,oratleast10contiguousnucleotides 

withinthegenomiccoordinateschosenfrom:chrl6:10902662-10902682,chrl6:10902723

10902743, chri6:10902729-10902749, chri6:10903747-10903767, chri6:10903824

10903844, chrl6:10903848-10903868, chrl6:10904761-10904781, chrl6:10904764

10904784, chrl6:10904765-10904785, chrl6:10904785-10904805, chrl6:10906542

10906562, chrl6:10906556-10906576, chrl6:10906609-10906629, chrl6:10906610

10906630, chrl6:10906616-10906636, chrl6:10906682-10906702, chrl6:10906756

10906776, chri6:10906757-10906777, chri6:10906821-10906841, chri6:10906823
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10906843, chrl6:10906847-10906867, chrl6:10906848-10906868, chrl6:10906853

10906873, chri6:10906853-10906873, chri6:10906904-10906924, chri6:10906907

10906927, chrl6:10906913-10906933, chrl6:10906968-10906988, chrl6:10906970

10906990, chri6:10906985-10907005, chri6:10907030-10907050, chri6:10907058

10907078, chrl6:10907119-10907139, chrl6:10907139-10907159, chrl6:10907172

10907192, chrl6:10907272-10907292, chrl6:10907288-10907308, chrl6:10907314

10907334, chrl6:10907315-10907335, chrl6:10907325-10907345, chrl6:10907363

10907383, chri6:10907384-10907404, chri6:10907385-10907405, chri6:10907433

10907453, chrl6:10907434-10907454, chrl6:10907435-10907455, chrl6:10907441

10907461, chri6:10907454-10907474, chri6:10907461- 10907481, chri6:10907476

10907496, chrl6:10907539-10907559, chrl6:10907586-10907606, chrl6:10907589

10907609, chrl6:10907621-10907641, chrl6:10907622-10907642, chrl6:10907623

10907643, chrl6:10907730-10907750, chrl6:10907731-10907751, chrl6:10907757

10907777, chrl6:10907781-10907801, chrl6:10907787-10907807, chrl6:10907790

10907810, chrl6:10907810-10907830, chrl6:10907820-10907840, chrl6:10907870

10907890, chrl6:10907886-10907906, chrl6:10907924-10907944, chrl6:10907928

10907948, chri6:10907932-10907952, chri6:10907935-10907955, chri6:10907978

10907998, chrl6:10907979-10907999, chri6:10908069-10908089, chri6:10908073

10908093, chrl6:10908101-10908121, chrl6:10909056-10909076, chrl6:10909138

10909158, chrl6:10910195-10910215, chrl6:10910196-10910216, chrl6:10915592

10915612, chrl6:10915626-10915646, chrl6:10916375-10916395, chrl6:10916382

10918506, chrl6:10918492-10918512, chrl6:10918493-10918513, chrl6:10922435

10922455, chrl6:10922441-10922461, chrl6:10922441-10922461, chrl6:10922444

10922464,chrl6:10922460-10922480,chrl6:10923257-10923277,andchrl6:10923265

10923285.Insomeembodimentsthegeneticmodificationcomprisesatleast2,atleast3,at 

least4,atleast5,atleast6,atleast7,atleast8,atleast9,oratleast10contiguousnucleotides 

withinthegenomiccoordinateschosenfrom:chri6:10916432-10916452,chri6:10922444

10922464, chri6:10907924-10907944, chri6:10906985-10907005, chri6:10908073

10908093, chrl6:10907433-10907453, chrl6:10907979-10907999, chrl6:10907139

10907159, chrl6:10922435-10922455, chri6:10907384-10907404, chri6:10907434

10907454, chrl6:10907119-10907139, chrl6:10907539-10907559, chrl6:10907810

10907830, chrl6:10907315-10907335, chrl6:10916426-10916446, chrl6:10909138

10909158, chrl6:10908101-10908121, chrl6:10907790-10907810, chrl6:10907787

87 
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10907807, chrl6:10907454-10907474, chrl6:10895702-10895722, chrl6:10902729

10902749, chrl6:10918492-10918512, chrl6:10907932-10907952, chrl6:10907623

10907643, chrl6:10907461-10907481, chrl6:10902723-10902743, chrl6:10907622

10907642, chrl6:10922441-10922461, chrl6:10902662-10902682, chrl6:10915626

10915646, chrl6:10915592-10915612, chrl6:10907385-10907405, chrl6:10907030

10907050, chri6:10907935-10907955, chri6:10906853-10906873, chri6:10906757

10906777, chrl6:10907730-10907750, and chrl6:10895302-10895322. In some 

embodimentsthegeneticmodificationcomprisesatleast2,atleast3,atleast4,atleast5,at 

least6,atleast7,atleast8,atleast9,oratleast10nucleotidesofanexonwithinthegenomic 

coordinates chosen from: chrl6:10907539-10907559, chrl6:10916426-10916446 

chrl6:10906907-10906927, chrl6:10895702-10895722, chrl6:10907757-10907777, 

chrl6:10907623-10907643, chrl6:10915626-10915646, chrl6:10906756-10906776, 

chrl6:10907476-10907496,chrl6:10907385-10907405,andchrl6:10923265-10923285.In 

someembodimentsthegeneticmodificationcomprisesatleast2,atleast3,atleast4,atleast 

5,atleast6,atleast7,atleast8,atleast9,oratleast10nucleotidesofanexonwithinthe 

genomiccoordinateschosenfrom:chrl6:10906853-10906873,chrl6:10922444-10922464 

chrl6:10907924-10907944, chrl6:10907315-10907335, chrl6:10916432-10916452, 

chrl6:10907932-10907952, chri6:10915626-10915646, chri6:10907586-10907606, 

chrl6:10916426-10916446, chri6:10907476-10907496, chri6:10907787-10907807, 

chrl6:10907979-10907999,chrl6:10906904-10906924,andchrl6:10909138-10909158.In 

someembodimentsthegeneticmodificationcomprisesatleast2,atleast3,atleast4,atleast 

genomiccoordinateschosenfrom:chrl6:10895702-10895722,chrl6:10916432-10916452 

chrl6:10907623-10907643, chri6:10907932-10907952, chri6:10906985-10907005, 

chrl6:10915626-10915646, chrl6:10907539-10907559, chrl6:10916426-10916446, 

chrl6:10907476-10907496, chrl6:10907119-10907139, chrl6:10907979-10907999, and 

chrl6:10909138-10909158.Insomeembodimentsthegeneticmodification 9 

2,atleast3,atleast4,atleast5,atleast6,atleast7,atleast8,atleast9,oratleast10 

nucleotidesofanexonwithinthegenomiccoordinateschosenfrom:chrl6:10906853

10906873, chrl6:10906757-10906777, chrl6:10895302-10895322, chrl6:10907539

10907559, chrl6:10907730-10907750, and chrl6:10895702-10895722. In some 

embodimentsthegeneticmodificationcomprisesatleast2,atleast3,atleast4,atleast5,at 

least6,atleast7,atleast8,atleast9,oratleast10nucleotidesofanexonwithinthegenomic 

coordinates chosen from: chrl6:10906853-10906873, chrl6:10922444-10922464, 
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chrl6:10916432-10916452.Insomeembodimentsthegeneticmodificationcompnsesatleast 

2,atleast3,atleast4,atleast5,atleast6,atleast7,atleast8,atleast9,oratleast10 

nucleotidesofanexonwithinthegenomiccoordinateschrl6:10906853-10906873.Insome 

embodimentsthegeneticmodificationcomprisesatleast2,atleast3,atleast4,atleast5,at 

least6,atleast7,atleast8,atleast9,oratleast10nucleotideofanexonwithinthegenomic 

coordinateschrl6:10922444-10922464.Insomeembodimentsthegeneticmodification 

comprisesatleast2,atleast3,atleast4,atleast5,atleast6,atleast7,atleast8,atleast9,or 

atleast10nucleotidesofanexonwithinthegenomiccoordinateschrl6:10906757-10906777.  

Insomeembodimentsthegeneticmodificationcomprisesatleast2,atleast3,atleast4,at 

least5,atleast6,atleast7,atleast8,atleast9,oratleast10nucleotideofanexonwithinthe 

genomic coordinates chrl6:10916432-10916452. In some embodiments, the genetic 

modificationcomprisesatleast2,atleast3,atleast4,atleast5,atleast6,atleast7,atleastS 

atleast9,oratleast10nucleotidesofanexonwithinthegenomiccoordinateschrl6:10895302

10895322.Insomeembodimentsthegeneticmodificationcomprisesatleast2,atleast3,at 

least4,atleast5,atleast6,atleast7,atleast8,atleast9,oratleast10nucleotidesofanexon 

withinthegenomiccoordinateschrl6:10907539-10907559.Insomeembodimentsthegenetic 

modificationcomprisesatleast2,atleast3,atleast4,atleast5,atleast6,atleast7,atleast8 

atleast9,oratleast10nucleotidesofanexonwithinthegenomiccoordinateschrl6:10907730

10907750.Insomeembodimentsthegeneticmodificationcomprisesatleast2,atleast3,at 

least4,atleast5,atleast6,atleast7,atleast8,atleast9,oratleast10nucleotidesofanexon 

withinthegenomiccoordinateschrl6:10895702-10895722.Insomeembodimentsthegenetic 

atleast9,oratleast10nucleotidesofanexonwithinthegenomiccoordinateschrl6:10907932

10907952.Insomeembodimentsthegeneticmodificationcomprisesatleast2,atleast3,at 

least4,atleast5,atleast6,atleast7,atleast8,atleast9,oratleast10nucleotidesofanexon 

withinthegenomiccoordinateschrl6:10907476-10907496.Insomeembodimentsthegenetic 

modificationcomprisesatleast2,atleast3,atleast4,atleast5,atleast6,atleast7,atleast8 

atleast9,oratleast10nucleotidesofanexonwithinthegenomiccoordinateschrl6:10909138

10909158.  

[00165] Insomeembodimentsthegeneticmodificationcomprisesatleast5contiguous 

nucleotideswithinthegenomiccoordinateschosenfrom: chri6:10902662-10902682 

chrl6:10902723-10902743, chrl6:10902729-10902749, chrl6:10903747-10903767, 

chrl6:10903824-10903844, chri6:10903848-10903868, chri6:10904761-10904781 

chrl6:10904764-10904784, chrl6:10904765-10904785, chrl6:10904785-10904805, 
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modificationcomprisesatleast2,atleast3,atleast4,atleast5,atleast6,atleast7,atleast8
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chri6:10906542-10906562, chri6:10906556-10906576, chri6:10906609-10906629, 

chrl6:10906610-10906630, chrl6:10906616-10906636, chrl6:10906682-10906702, 

chrl6:10906756-10906776, chrl6:10906757-10906777, chrl6:10906821-10906841 

chrl6:10906823-10906843, chrl6:10906847-10906867, chrl6:10906848-10906868, 

chrl6:10906853-10906873, chrl6:10906853-10906873, chrl6:10906904-10906924, 

chrl6:10906907-10906927, chrl6:10906913-10906933, chrl6:10906968-10906988, 

chrl6:10906970-10906990, chri6:10906985-10907005, chri6:10907030-10907050, 

chrl6:10907058-10907078, chrl6:10907119-10907139, chrl6:10907139-10907159, 

chrl6:10907172-10907192, chrl6:10907272-10907292, chrl6:10907288-10907308, 

chrl6:10907314-10907334, chrl6:10907315-10907335, chrl6:10907325-10907345, 

chrl6:10907363-10907383, chri6:10907384-10907404, chri6:10907385-10907405, 

chri6:10907433-10907453, din6:10907434-10907454, chri6:10907435-10907455, 

chri6:10907441-10907461, chri6:10907454-10907474, chri6:10907461-10907481 

chrl6:10907476-10907496, chrl6:10907539-10907559, chrl6:10907586-10907606, 

chrl6:10907589-10907609, chrl6:10907621-10907641, chrl6:10907622-10907642, 

chrl6:10907623-10907643, chrl6:10907730-10907750, chrl6:10907731-10907751 

chrl6:10907757-10907777, chrl6:10907781-10907801, chrl6:10907787-10907807, 

chrl6:10907790-10907810, chri6:10907810-10907830, chri6:10907820-10907840, 

chrl6:10907870-10907890, chrl6:10907886-10907906, chrl6:10907924-10907944, 

chrl6:10907928-10907948, chrl6:10907932-10907952, chrl6:10907935-10907955, 

chrl6:10907978-10907998, chri6:10907979-10907999, chri6:10908069-10908089, 

chrl6:10909138-10909158, chrl6:10910195-10910215, chrl6:10910196-10910216, 

chrl6:10915592-10915612, chrl6:10915626-10915646, chrl6:10916375-10916395, 

chrl6:10916382-10916402, chrl6:10916426-10916446, chrl6:10916432-10916452, 

chrl6:10918486-10918506, chrl6:10918492-10918512, chrl6:10918493-10918513, 

chrl6:10922435-10922455, chrl6:10922441-10922461, chrl6:10922441-10922461 

chrl6:10922444-10922464, chrl6:10922460-10922480, chrl6:10923257-10923277, and 

chrl6:10923265-10923285.Insomeembodimentsthegeneticmodificationcomprisesatleast 

5contiguousnucleotideswithinthegenomiccoordinateschosenfrom:chrl6:10916432

10916452, chrl6:10922444-10922464, chrl6:10907924-10907944, chrl6:10906985

10907005, chrl6:10908073-10908093, chrl6:10907433-10907453, chrl6:10907979

10907999, chrl6:10907139-10907159, chrl6:10922435-10922455, chrl6:10907384

10907404, chrl6:10907434-10907454, chrl6:10907119-10907139, chrl6:10907539
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10907559, chri6:10907810-10907830, chri6:10907315-10907335, din6:10916426

10916446, chrl6:10909138-10909158, chrl6:10908101-10908121, chrl6:10907790

10907810, chrl6:10907787-10907807, chrl6:10907454-10907474, chrl6:10895702

10895722, chrl6:10902729-10902749, chrl6:10918492-10918512, chrl6:10907932

10907952, chri6:10907623-10907643, chri6:10907461-10907481, chri6:10902723

10902743, chri6:10907622-10907642, chri6:10922441-10922461, chri6:10902662

10902682, chrl6:10915626-10915646, chrl6:10915592-10915612, chrl6:10907385

10907405, chri6:10907030-10907050, chri6:10907935-10907955, chri6:10906853

10906873,chrl6:10906757-10906777,chrl6:10907730-10907750,andchrl6:10895302

10895322.Insomeembodimentsthegeneticmodificationcomprisesatleast5nucleotidesof 

an exon within the genomic coordinates chosen from: chrl6:10907539-10907559 

chrl6:10916426-10916446, chrl6:10906907-10906927, chrl6:10895702-10895722, 

chrl6:10907757-10907777, chrl6:10907623-10907643, chrl6:10915626-10915646, 

chrl6:10906756-10906776, chrl6:10907476-10907496, chrl6:10907385-10907405, and 

chrl6:10923265-10923285.Insomeembodimentsthegeneticmodification 9 

5nucleotidesofanexonwithinthegenomiccoordinateschosenfrom:chrl6:10906853

10906873, chrl6:10922444-10922464, chrl6:10907924-10907944, chrl6:10907315

10907335, chrl6:10916432-10916452, chrl6:10907932-10907952, chrl6:10915626

10915646, chrl6:10907586-10907606, chrl6:10916426-10916446, chrl6:10907476

10907496, chrl6:10907787-10907807, chrl6:10907979-10907999, chrl6:10906904

10906924,andchrl6:10909138-10909158.Insomeembodimentsthegeneticmodification 
9 

9 

chrl6:10895702-10895722, chrl6:10916432-10916452, chrl6:10907623-10907643, 

chrl6:10907932-10907952, chri6:10906985-10907005, chri6:10915626-10915646, 

chrl6:10907539-10907559, chrl6:10916426-10916446, chrl6:10907476-10907496, 

chrl6:10907119-10907139,chrl6:10907979-10907999,andchrl6:10909138-10909158.In 

someembodimentsthegeneticmodificationcomprisesatleast5nucleotidesofanexonwithin 

the genomic coordinates chosen from: chrl6:10906853-10906873, chrl6:10906757

10906777, chrl6:10895302-10895322, chrl6:10907539-10907559, chrl6:10907730

10907750,andchrl6:10895702-10895722.Insomeembodimentsthegeneticmodification 
9 

9 comprisesatleast5nucleotidesofanexonwithinthegenomiccoordinateschosenfrom.  

chrl6:10906853-10906873,chrl6:10922444-10922464,chrl6:10916432-10916452.Insome 

embodimentsthegeneticmodificationcomprisesatleast5nucleotidesofanexonwithinthe 

genomic coordinates chrl6:10906853-10906873. In some embodiments, the genetic 
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comprisesatleast5nucleotidesofanexonwithinthegenomiccoordinateschosenfrom.
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modificationcomprisesatleast5nucleotideofanexonwithinthegenomiccoordinates 
chrl6:10922444-10922464.Insomeembodimentsthegeneticmodification 9 

compnsesatleast 

5nucleotidesofanexonwithinthegenomiccoordinateschrl6:10906757-10906777.Insome 

embodimentsthegeneticmodificationcomprisesatleast5nucleotideofanexonwithinthe 

genomic coordinates chrl6:10916432-10916452,In some embodiments, the genetic 

modificationcomprisesatleast5nucleotidesofanexonwithinthegenomiccoordinates 

chrl6:10895302-10895322.Insomeembodimentsthegeneticmodification 9 

5nucleotidesofanexonwithinthegenomiccoordinateschrl6:10907539-10907559.Insome 

embodimentsthegeneticmodificationcomprisesatleast5nucleotidesofanexonwithinthe 

genomic coordinates chri6:10907730-10907750. In some embodiments, the genetic 

modificationcomprisesatleast5nucleotidesofanexonwithinthegenomiccoordinates 

chrl6:10895702-10895722.Insomeembodimentsthegeneticmodification 9 

5nucleotidesofanexonwithinthegenomiccoordinateschrl6:10907932-10907952.Insome 

embodimentsthegeneticmodificationcomprisesatleast5nucleotidesofanexonwithinthe 

genomic coordinates chri6:10907476-10907496. In some embodiments, the genetic 

modificationcomprisesatleast5nucleotidesofanexonwithinthegenomiccoordinates 

chrl6:10909138-10909158.  

1100166] Insomeembodimentsthegeneticmodificationcomprisesatleast10contiguous 

nucleotideswithinthegenomiccoordinateschosenfrom: chri6:10902662-10902682 

chrl6:10902723-10902743, chrl6:10902729-10902749, chrl6:10903747-10903767, 

chrl6:10903824-10903844, chri6:10903848-10903868, chri6:10904761-10904781 

chri6:10906542-10906562, chri6:10906556-10906576, chri6:10906609-10906629, 

chrl6:10906610-10906630, chrl6:10906616-10906636, chrl6:10906682-10906702, 

chrl6:10906756-10906776, chrl6:10906757-10906777, chrl6:10906821-10906841 

chrl6:10906823-10906843, chrl6:10906847-10906867, chrl6:10906848-10906868, 

chrl6:10906853-10906873, chrl6:10906853-10906873, chrl6:10906904-10906924, 

chrl6:10906907-10906927, chrl6:10906913-10906933, chrl6:10906968-10906988, 

chrl6:10906970-10906990, chri6:10906985-10907005, chri6:10907030-10907050, 

chrl6:10907058-10907078, chrl6:10907119-10907139, chrl6:10907139-10907159, 

chrl6:10907172-10907192, chrl6:10907272-10907292, chrl6:10907288-10907308, 

chrl6:10907314-10907334, chrl6:10907315-10907335, chrl6:10907325-10907345, 

chrl6:10907363-10907383, chri6:10907384-10907404, chri6:10907385-10907405, 

chri6:10907433-10907453, chri6:10907434-10907454, chri6:10907435-10907455, 
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chri6:10907441-10907461, chri6:10907454-10907474, chri6:10907461-10907481 

chrl6:10907476-10907496, chrl6:10907539-10907559, chrl6:10907586-10907606, 

chrl6:10907589-10907609, chrl6:10907621-10907641, chrl6:10907622-10907642, 

chrl6:10907623-10907643, chrl6:10907730-10907750, chrl6:10907731-10907751 

chrl6:10907757-10907777, chrl6:10907781-10907801, chrl6:10907787-10907807, 

chrl6:10907790-10907810, chri6:10907810-10907830, chri6:10907820-10907840, 

chrl6:10907870-10907890, chrl6:10907886-10907906, chrl6:10907924-10907944, 

chrl6:10907928-10907948, chrl6:10907932-10907952, chrl6:10907935-10907955, 

chrl6:10907978-10907998, chri6:10907979-10907999, chri6:10908069-10908089, 

chrl6:10908073-10908093, chrl6:10908101-10908121, chrl6:10909056-10909076, 

chrl6:10909138-10909158, chrl6:10910195-10910215, chrl6:10910196-10910216, 

chrl6:10915592-10915612, chrl6:10915626-10915646, chrl6:10916375-10916395, 

chrl6:10916382-10916402, chrl6:10916426-10916446, chrl6:10916432-10916452, 

chrl6:10918486-10918506, chrl6:10918492-10918512, chrl6:10918493-10918513, 

chrl6:10922435-10922455, chrl6:10922441-10922461, chrl6:10922441-10922461 

chrl6:10922444-10922464, chrl6:10922460-10922480, chrl6:10923257-10923277, and 

chrl6:10923265-10923285.Insomeembodimentsthegeneticmodificationcomprisesatleast 

10contiguousnucleotideswithinthegenomiccoordinateschosenfrom:chri6:10916432

10916452, chrl6:10922444-10922464, chrl6:10907924-10907944, chrl6:10906985

10907005, chrl6:10908073-10908093, chrl6:10907433-10907453, chrl6:10907979

10907999, chrl6:10907139-10907159, chrl6:10922435-10922455, chrl6:10907384

10907559, chrl6:10907810-10907830, chrl6:10907315-10907335, chrl6:10916426

10916446, chrl6:10909138-10909158, chrl6:10908101-10908121, chrl6:10907790

10907810, chrl6:10907787-10907807, chrl6:10907454-10907474, chrl6:10895702

10895722, chrl6:10902729-10902749, chrl6:10918492-10918512, chrl6:10907932

10907952, chri6:10907623-10907643, chri6:10907461- 10907481, chri6:10902723

10902743, chri6:10907622-10907642, chri6:10922441- 10922461, chri6:10902662

10902682, chrl6:10915626-10915646, chrl6:10915592-10915612, chrl6:10907385

10907405, chrl6:10907030-10907050, chrl6:10907935-10907955, chrl6:10906853

10906873,chrl6:10906757-10906777,chrl6:10907730-10907750,andchrl6:10895302

10895322. Insomeembodimentsthegeneticmodificationcomprisesatleast10nucleotides 

ofanexonwithinthegenomiccoordinateschosenfrom: chrl6:10907539-10907559 

chrl6:10916426-10916446, chrl6:10906907-10906927, chrl6:10895702-10895722, 
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10907404, chrl6:10907434-10907454, chrl6:10907119-10907139, chrl6:10907539-
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chrl6:10907757-10907777, chrl6:10907623-10907643, chrl6:10915626-10915646, 

chrl6:10906756-10906776, chrl6:10907476-10907496, chrl6:10907385-10907405, and 

chrl6:10923265-10923285.Insomeembodimentsthegeneticmodificationcomprisesatleast 

10nucleotidesofanexonwithinthegenomiccoordinateschosenfrom:chrl6:10906853

10906873, chrl6:10922444-10922464, chrl6:10907924-10907944, chrl6:10907315

10907335, chrl6:10916432-10916452, chrl6:10907932-10907952, chrl6:10915626

10915646, chrl6:10907586-10907606, chrl6:10916426-10916446, chrl6:10907476

10907496, chri6:10907787-10907807, chri6:10907979-10907999, chri6:10906904

10906924,andchrl6:10909138-10909158.Insomeembodimentsthegeneticmodification 
9 

comprisesatleast10nucleotidesofanexonwithinthegenomiccoordinateschosenfrom.  
chrl6:10895702-10895722, chrl6:10916432-10916452, chrl6:10907623-10907643, 

chrl6:10907932-10907952, chri6:10906985-10907005, chri6:10915626-10915646, 

chrl6:10907539-10907559, chrl6:10916426-10916446, chrl6:10907476-10907496, 

chrl6:10907119-10907139,chrl6:10907979-10907999,andchrl6:10909138-10909158.In 

someembodimentsthegeneticmodificationcomprisesatleast10nucleotidesofanexon 

withinthegenomiccoordinateschosenfrom:chrl6:10906853-10906873,chrl6:10906757

10906777, chrl6:10895302-10895322, chrl6:10907539-10907559, chrl6:10907730

10907750,andchrl6:10895702-10895722.Insomeembodimentsthegeneticmodification 
9 

comprisesatleast10nucleotidesofanexonwithinthegenomiccoordinateschosenfrom.  
chrl6:10906853-10906873,chrl6:10922444-10922464,andchrl6:10916432-10916452.In 

someembodimentsthegeneticmodificationcomprisesatleast10nucleotidesofanexon 

modificationcomprisesatleast10nucleotidesofanexonwithinthegenomiccoordinates 

chrl6:10922444-10922464.Insomeembodimentsthegeneticmodification 9 

10nucleotidesofanexonwithinthegenomiccoordinateschrl6:10906757-10906777.Insome 

embodimentsthegeneticmodificationcomprisesatleast10nucleotidesofanexonwithinthe 

genomic coordinates chrl6:10916432-10916452.In some embodiments, the genetic 

modificationcomprisesatleast10nucleotidesofanexonwithinthegenomiccoordinates 

chrl6:10895302-10895322.Insomeembodimentsthegeneticmodification 9 

10nucleotidesofanexonwithinthegenomiccoordinateschrl6:10907539-10907559.Insome 

embodimentsthegeneticmodificationcomprisesatleast10nucleotidesofanexonwithinthe 

genomic coordinates chri6:10907730-10907750. In some embodiments, the genetic 

modificationcomprisesatleast10nucleotidesofanexonwithinthegenomiccoordinates 

chrl6:10895702-10895722.Insomeembodimentsthegeneticmodification 9 

compnsesatleast 
94 

withinthegenomiccoordinateschrl6:10906853-10906873.Insomeembodimentsthegenetic



WO20221140587 PCTfLTS2O21/064933 

10nucleotidesofanexonwithinthegenomiccoordinateschri6:10907932-10907952.Insome 

embodimentsthegeneticmodificationcomprisesatleast10nucleotidesofanexonwithinthe 

genomic coordinates chri6:10907476-10907496. In some embodiments, the genetic 

modificationcomprisesatleast10nucleotidesofanexonwithinthegenomiccoordinates 

chrl6:10909138-10909158.  

[00167] InsomeembodimentsthegeneticmodificationcomprisesatleastoneCtoT 

substitutionoratleastoneAto0substitutionwithinthegenomiccoordinateschosenfrom.  

chrl6:10902662-10902682, chrl6:10902723-10902743, chrl6:10902729-10902749, 

chrl6:10903747-10903767, chri6:10903824-10903844, chri6:10903848-10903868, 

chrl6:10904761-10904781, chrl6:10904764-10904784, chrl6:10904765-10904785, 

chrl6:10904785-10904805, chrl6:10906542-10906562, chrl6:10906556-10906576, 

chri6:10906609-10906629, chri6:10906610-10906630, chri6:10906616-10906636, 

chrl6:10906682-10906702, chrl6:10906756-10906776, chrl6:10906757-10906777, 

chrl6:10906821-10906841, chrl6:10906823-10906843, chrl6:10906847-10906867, 

chrl6:10906848-10906868, chrl6:10906853-10906873, chrl6:10906853-10906873, 

chrl6:10906904-10906924, chrl6:10906907-10906927, chrl6:10906913-10906933, 

chrl6:10906968-10906988, chrl6:10906970-10906990, chrl6:10906985-10907005, 

chrl6:10907030-10907050, chrl6:10907058-10907078, chrl6:10907119-10907139, 

chrl6:10907139-10907159, chrl6:10907172-10907192, chrl6:10907272-10907292, 

chrl6:10907288-10907308, chrl6:10907314-10907334, chrl6:10907315-10907335, 

chrl6:10907325-10907345, chri6:10907363-10907383, chri6:10907384-10907404, 

chri6:10907435-10907455, chri6:10907441-10907461, chri6:10907454-10907474, 

chrl6:10907461-10907481, chrl6:10907476-10907496, chrl6:10907539-10907559, 

chrl6:10907586-10907606, chrl6:10907589-10907609, chrl6:10907621-10907641 

chrl6:10907622-10907642, chrl6:10907623-10907643, chrl6:10907730-10907750, 

chrl6:10907731-10907751, chrl6:10907757-10907777, chrl6:10907781-10907801 

chrl6:10907787-10907807, chrl6:10907790-10907810, chrl6:10907810-10907830, 

chrl6:10907820-10907840, chri6:10907870-10907890, chri6:10907886-10907906, 

chri6:10907924-10907944, chri6:10907928-10907948, chri6:10907932-10907952, 

chrl6:10907935-10907955, chri6:10907978-10907998, chri6:10907979-10907999, 

chrl6:10908069-10908089, chrl6:10908073-10908093, chrl6:10908101-10908121 

chrl6:10909056-10909076, chrl6:10909138-10909158, chrl6:10910195-10910215, 

chrl6:10910196-10910216, chrl6:10915592-10915612, chrl6:10915626-10915646, 
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chrl6:10916375-10916395, chrl6:10916382-10916402, chrl6:10916426-10916446, 

chrl6:10916432-10916452, chrl6:10918486-10918506, chrl6:10918492-10918512, 

chrl6:10918493-10918513, chrl6:10922435-10922455, chrl6:10922441-10922461 

chri6:10922441-10922461, chri6:10922444-10922464, chri6:10922460-10922480, 

chrl6:10923257-10923277,andchrl6:10923265-10923285. Insomeembodimentsthe 

geneticmodificationcomprisesatleastoneCtoTsubstitutionoratleastoneAto0 

substitutionwithinthegenomiccoordinates chosenfrom: chrl6:10916432-10916452 

chrl6:10922444-10922464, chrl6:10907924-10907944, chrl6:10906985-10907005, 

chrl6:10908073-10908093, chrl6:10907433-10907453, chrl6:10907979-10907999, 

chrl6:10907139-10907159, chrl6:10922435-10922455, chrl6:10907384-10907404, 

chrl6:10907434-10907454, chrl6:10907119-10907139, chrl6:10907539-10907559, 

chrl6:10907810-10907830, chrl6:10907315-10907335, chrl6:10916426-10916446, 

chrl6:10909138-10909158, chrl6:10908101-10908121, chrl6:10907790-10907810, 

chrl6:10907787-10907807, chri6:10907454-10907474, chri6:10895702-10895722, 

chrl6:10902729-10902749, chrl6:10918492-10918512, chrl6:10907932-10907952, 

chri6:10907623-10907643, chri6:10907461-10907481, chri6:10902723-10902743, 

chri6:10907622-10907642, chri6:10922441-10922461, chri6:10902662-10902682, 

chrl6:10915626-10915646, chrl6:10915592-10915612, chrl6:10907385-10907405, 

chrl6:10907030-10907050, chrl6:10907935-10907955, chrl6:10906853-10906873, 

chrl6:10906757-10906777,chrl6:10907730-10907750,andchrl6:10895302-10895322. In 

someembodimentsthegeneticmodificationcomprisesatleastoneCtoTsubstitutionorat 

10907559, chrl6:10916426-10916446, chrl6:10906907-10906927, chrl6:10895702

10895722, chrl6:10907757-10907777, chrl6:10907623-10907643, chrl6:10915626

10915646, chrl6:10906756-10906776, chrl6:10907476-10907496, chrl6:10907385

10907405,andchrl6:10923265-10923285.Insomeembodimentsthegeneticmodification 

comprisesatleastoneCtoTsubstitutionoratleastoneAto0substitutionwithinthegenomic 

coordinates chosen from: chrl6:10906853-10906873, chrl6:10922444-10922464 

chrl6:10907924-10907944, chrl6:10907315-10907335, chrl6:10916432-10916452, 

chrl6:10907932-10907952, chri6:10915626-10915646, chri6:10907586-10907606, 

chrl6:10916426-10916446, chrl6:10907476-10907496, chrl6:10907787-10907807, 

chrl6:10907979-10907999,chrl6:10906904-10906924,andchrl6:10909138-10909158.In 

someembodimentsthegeneticmodificationcomprisesatleastoneCtoTsubstitutionorat 

leastoneAto0substitutionwithinthegenomiccoordinateschosenfrom:chri6:10895702
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10895722, chrl6:10916432-10916452, chrl6:10907623-10907643, chrl6:10907932

10907952, chrl6:10906985-10907005, chrl6:10915626-10915646, chrl6:10907539

10907559, chrl6:10916426-10916446, chrl6:10907476-10907496, chrl6:10907119

10907139, chrl6:10907979-10907999, and chrl6:10909138-10909158. In some 

embodimentsthegeneticmodificationcomprisesatleastoneCtoTsubstitutionoratleast 

oneAto0substitutionwithinthegenomiccoordinateschosenfrom:chrl6:10906853

10906873, chrl6:10906757-10906777, chrl6:10895302-10895322, chrl6:10907539

10907559, chrl6:10907730-10907750, and chrl6:10895702-10895722. In some 

embodimentsthegeneticmodificationcomprisesatleastoneCtoTsubstitutionoratleast 

oneAto0substitutionwithinthegenomiccoordinateschosenfrom: chrl6:10906853

10906873,chrl6:10922444-10922464,chrl6:10916432-10916452.Insomeembodimentsthe 

geneticmodificationcomprisesatleastoneCtoTsubstitutionoratleastoneAto0 

substitution within the genomic coordinates chrl6:10906853-10906873. In some 

embodimentsthegeneticmodificationcomprisesatleastoneCtoTsubstitutionoratleast 

oneAto0substitutionwithinthegenomiccoordinateschrl6:10922444-10922464.Insome 

embodimentsthegeneticmodificationcomprisesatleastoneCtoTsubstitutionoratleast 

oneAto0substitutionwithinthegenomiccoordinateschrl6:10906757-10906777.Insome 

embodimentsthegeneticmodificationcomprisesatleastoneCtoTsubstitutionoratleast 

oneAto0substitutionwithinthegenomiccoordinateschrl6:10916432-10916452.Insome 

embodimentsthegeneticmodificationcompnsesatleastoneCtoTsubstitutionoratleast 

oneAto0substitutionwithinthegenomiccoordinateschrl6:10895302-10895322.Insome 

oneAto0substitutionwithinthegenomiccoordinateschrl6:10907539-10907559.Insome 

embodimentsthegeneticmodificationcomprisesatleastoneCtoTsubstitutionoratleast 

oneAto0substitutionwithinthegenomiccoordinateschrl6:10907730-10907750.Insome 

embodimentsthegeneticmodificationcomprisesatleastoneCtoTsubstitutionoratleast 

oneAto0substitutionwithinthegenomiccoordinateschrl6:10895702-10895722.Insome 

embodimentsthegeneticmodificationcomprisesatleastoneCtoTsubstitutionoratleast 

oneAto0substitutionwithinthegenomiccoordinateschrl6:10907932-10907952.Insome 

embodimentsthegeneticmodificationcomprisesatleastoneCtoTsubstitutionoratleast 

oneAto0substitutionwithinthegenomiccoordinateschrl6:10907476-10907496.Insome 

embodimentsthegeneticmodificationcomprisesatleastoneCtoTsubstitutionoratleast 

oneAto0substitutionwithinthegenomiccoordinateschrl6:10909138-10909158.  
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[00168] InsomeembodimentsthemodificationtoCIJTAcomprisesanyoneormoreofan 

insertiondeletionsubstitutionordeaminationofatleastonenucleotideinatargetsequence.  

InsomeembodimentsthemodificationtoCJITAcomprisesaninsertionof1, 2,3,4or5or 

morenucleotidesinatargetsequence.InsomeembodimentsthemodificationtoCJITA 

comprisesadeletionof1, 2,3,4or5ormorenucleotidesinatargetsequence.Inother 

embodimentsthemodificationtoCIJTAcomprisesaninsertionof1,2,3,4,5,6,7,8,9,10 

15,20or25ormorenucleotidesinatargetsequence.Inotherembodimentsthemodification 

toCJITAcomprisesadeletionof1,2,3,4,5,6,7,8,9,10,15,20or25ormorenucleotides 

inatargetsequence.InsomeembodimentsthemodificationtoCJITAcomprisesanindel, 

whichisgenerallydefinedintheartasaninsertionordeletionoflessthan1000basepairs 

(bp).InsomeembodimentsthemodificationtoCJITAcomprisesanindelwhichresultsina 

frameshiftmutationinatargetsequence.InsomeembodimentsthemodificationtoCIJTA 

comprisesasubstitutionof1,2,3,4,5,6,7,8,9,10,15,20or25ormorenucleotidesina 

targetsequence.InsomeembodimentsthemodificationtoCIJTAcomprisesoneormoreof 

aninsertiondeletionorsubstitutionofnucleotidesresultingfromtheincorporationofa 

templatenucleicacid.InsomeembodimentsthemodificationtoCIJTAcomprisesaninsertion 

ofadonornucleicacidinatargetsequence.InsomeembodimentsthemodificationtoCJITA 

isnottransient.  

[00169] InsomeembodimentsthegeneticmodificationtoCIJTAresultsinutilizationofan 

out-of-framestopcodon.InsomeembodimentsthegeneticmodificationtoCJITAresultsin 

reducedCJITAproteinexpressionbythecell.Insomeembodimentsthegeneticmodification 

toCIJTAresultsinreducedMHCclassIIproteinexpressiononthesurfaceofthecell.  

[00170] InsomeembodimentsthegeneticmodificationtoCIITAresultsinatruncatedform 

oftheCJITAprotein.InsomeembodimentsthetruncatedCJITAproteindoesnotbindtoGTP.  

InsomeembodimentsthetruncatedCIJTAproteindoesnotlocalizetothenucleus.Insome 

embodimentstheCIJTAprotein(e.g., atruncatedformoftheCIJTAprotein)hasimpaired 

activityascomparedtothewildtypeCIITAprotein'sactivityrelatingtoregulatingMHCclass 

IIexpression.InsomeembodimentsMHCclassIIexpressiononthesurfaceofacellisreduced 

asaresultofimpairedCIITAproteinactivity.InsomeembodimentsMIHCclassIIexpression 

onthesurfaceofacellisabsentasaresultofimpairedCIITAproteinactivity.  
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3. EfficacyofCIITAguideRNAs 

1100171] TheefficacyofaCIJTAguideRNAmaybedeterminedbytechniquesavailablein 

theartthatassesstheeditingefficiencyofaguideRNAthelevelsofCJITAproteinand/or 

mRNAand/orthelevelsofMHCclassIIinatargetcell.  

[00172] InsomeembodimentstheefficacyofaCIJTAguideRNAisdeterminedby 

measuringlevelsofCIJTAproteininacell.ThelevelsofCIJTAproteinmaybedetectedby, 

e.g.,celllysateandwesternblotwithananti-CIITAantibody.Insomeembodimentsthe 

efficacyofaCIJTAguideRNAisdeterminedbymeasuringlevelsofCIJTAproteininthecell 

nucleus.InsomeembodimentstheefficacyofaCIJTAguideRNAisdeterminedbymeasuring 

levelsofCJITAmRNAinacell.ThelevelsofCIJTAmRNAmaybedetectedbye.g.,RT

PCR.InsomeembodimentsadecreaseinthelevelsCIJTAproteinand/orCIJTAmRNAin 

thetargetcellascomparedtoanunmodifiedcellisindicativeofaneffectiveCJITAguide 

RNA.  

1100173] Anunmodifiedcell"(or"unmodifiedcells")referstoacontrolcell(orcells)of 

thesametypeofcellinanexperimentortestwhereinthe"unmodified"controlcellhasnot 

beencontactedwithaCIJTAguide.Thereforeanunmodifiedcell(orcells)maybeacellthat 

hasnotbeencontactedwithaguideRNAoracellthathasbeencontactedwithaguideRNA 

thatdoesnottargetCJITA.  

[00174] InsomeembodimentstheefficacyofaCIJTAguideRNAisdeterminedby 

measuringthereductionoreliminationofMHCclassIIproteinexpressionbythetargetcells.  

TheCIJTAproteinfunctionsasatransactivatoractivatingtheMHCclassIIpromoterandis 

proteinexpressionmaybedetectedonthesurfaceofthetargetcells.Insomeembodiments 

MI-ICclassIIproteinexpressionismeasuredbyflowcytometry.Insomeembodimentsan 

antibodyagainstMHCclassIIprotein(e.g., anti-HLA-DR,-DQ,-DP)maybeusedtodetect 

MI-ICclassIIproteinexpressione.g.,byflowcytometry.Insomeembodimentsoneormore 

antibodiesagainstMHCclassIIprotein(e.g., anti-HLA-DR, -DQ,-DP)maybeusedtodetect 

MI-ICclassIIproteinexpressione.g.,byflowcytometry.Insomeembodimentstheoneor 

moreantibodiesagainstMHCclassIIproteincomprisesoneormoreofanantibodyagainst 

HLA-DR anantibodyagainstHLA-DQandanantibodyagainstHLA-DP.Insome 

embodimentstheoneormoreantibodiesagainstMHCclassIIproteincomprisesanantibody 

againstHLA-DRanantibodyagainstanti-HLA-DQandanantibodyagainstHLA-DP.In 
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someembodimentstheoneormoreantibodiesagainstMHCclassIIproteincomprisesan 

antibodyagainstHLA-DRHLA-DQandHLA-DP.  

[00175] InsomeembodimentsareductionoreliminationinMHCclassIIproteinonthe 

surfaceofacell(orpopulationofcells)ascomparedtoanunmodifiedcell(orpopulationof 

unmodifiedcells)isindicativeofaneffectiveCIJTAguideRNA.Insomeembodimentsacell 

(orpopulationofcells)thathasbeencontactedwithaparticularCJITAguideRNAandRNA

guidedDNAbindingagentthatisnegativeforMHCclassIIproteinbyflowcytometryis 

indicativeofaneffectiveCIJTAguideRNA.  

1100176] InsomeembodimentstheMHCclassIIproteinexpressionisreducedoreliminated 

inapopulationofcellsusingthemethodsandcompositionsdisclosedherein. Income 

embodimentsthepopulationofcellsisenriched(e.g.,byFACSorMACS)andisatleast650o 
70%80009 O0 o9 l0 o 92% 93% or94%MHCclassIInegativeasmeasuredbyflow 

, , , , , 

cytometryrelativetoapopulationofunmodifiedcells.Insomeembodimentsthepopulation 

ofcellsisnotenriched(e.g.,byFACSorMACS)andisatleast650o,700o,8000,900o,910o 

9200,9300 or9400 MHCclassIInegativeasmeasuredbyflowcytometryrelativetoa 

populationofunmodifiedcells.  

[00177] Insomeembodimentsthepopulationofcellsisatleast650oMHCclassIInegative 

asmeasuredbyflowcytometryrelativetoapopulationofunmodifiedcells. Income 

embodimentsthepopulationofcellsisatleast 0MI-ICclassIInegativeasmeasuredby 

flowcytometiyrelativetoapopulationofunmodifiedcells.Insomeembodimentsthe 

populationofcellsisatleast80~oMHCclassIInegativeasmeasuredbyflowcytometry 

atleast900oMHCclassIInegativeasmeasuredbyflowcytometryrelativetoapopulationof 

unmodifiedcells.Insomeembodimentsthepopulationofcellsisatleast910oMHCclassII 

negativeasmeasuredbyflowcytometryrelativetoapopulationofunmodifiedcells.Insome 

embodimentsthepopulationofcellsisatleast920oMHCclassIInegativeasmeasuredby 

flowcytometryrelativetoapopulationofunmodifiedcells. Insomeembodimentsthe 

populationofcellsisatleast930oMHCclassIInegativeasmeasuredbyflowcytometry 

relativetoapopulationofunmodifiedcells.Insomeembodimentsthepopulationofcellsisat 

least940oMHCclassIInegativeasmeasuredbyflowcytometryrelativetoapopulationof 

unmodifiedcells.Insomeembodimentsthepopulationofcellsisatleast950oMHCclassII 

negativeasmeasuredbyflowcytometryrelativetoapopulationofunmodifiedcells.Insome 

embodimentsthepopulationofcellsisatleast960oMHCclassIInegativeasmeasuredby 

flowcytometryrelativetoapopulationofunmodifiedcells.Insomeembodimentsthe 
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populationofcellsisatleast970oMHCclassIInegativeasmeasuredbyflowcytometty 

relativetoapopulationofunmodifiedcells.Insomeembodimentsthepopulationofcellsisat 

least930oMHCclassIInegativeasmeasuredbyflowcytometiyrelativetoapopulationof 

unmodifiedcellsInsomeembodimentsthepopulationofcellsisatleast990oMHCclassII 

negativeasmeasuredbyflowcytomettyrelativetoapopulationofunmodifiedcells.  

[00178] Insomeembodimentsthepopulationofcellsisatleast650oMHCclassIInegative 

asmeasuredbyflowcytometryrelativetoapopulationofunmodifiedcellsusingoneormore 

ofanantibodyagainstHLA-DRanantibodyagainstHLA-DQandanantibodyagainstHLA

DP.Insomeembodimentsthepopulationofcellsisatleast6500MEICclassIInegativeas 

measuredbyflowcytometiyrelativetoapopulationofunmodifiedcellsusinganantibody 

againstHLA-DRanantibodyagainstanti-HLA-DQandanantibodyagainstHLA-DP.In 

someembodimentsthepopulationofcellsisatleast650oMHCclassIInegativeasmeasured 

byflowcytometiyrelativetoapopulationofunmodifiedcellsusinganantibodyagainstHLA

DRHLA-DQandHLA-DP.Insomeembodimentsthepopulationofcellsisatleast7000 

MHCclassIInegativeasmeasuredbyflowcytometryrelativetoapopulationofunmodified 

cellsusingoneormoreofanantibodyagainstHLA-DRanantibodyagainstHLA-DQand 

anantibodyagainstHLA-DP.Insomeembodimentsthepopulationofcellsisatleast7000 

MHCclassIInegativeasmeasuredbyflowcytometryrelativetoapopulationofunmodified 

cellsusinganantibodyagainstHLA-DRanantibodyagainstanti-HLA-DQandanantibody 

againstHLA-DP.Insomeembodimentsthepopulationofcellsisatleast700oMHCclassII 

negativeasmeasuredbyflowcytometiyrelativetoapopulationofunmodifiedcellsusingan 

cellsisatleastSO~oMHCclassIInegativeasmeasuredbyflowcytometryrelativetoa 

populationofunmodifiedcellsusingoneormoreofanantibodyagainstHLA-DRanantibody 

againstHLA-DQandanantibodyagainstHLA-DP.Insomeembodimentsthepopulationof 

cellsisatleast8000MEICclassIInegativeasmeasuredbyflowcytometryrelativetoa 

populationofunmodifiedcellsusinganantibodyagainstHLA-DRanantibodyagainstanti

HLA-DQandanantibodyagainstHLA-DP.Insomeembodimentsthepopulationofcellsis 

atleast80~oMHCclassIInegativeasmeasuredbyflowcytometryrelativetoapopulationof 

unmodifiedcellsusinganantibodyagainstHLA-DRHLA-DQandHLA-DP.Insome 

embodimentsthepopulationofcellsisatleast 0MTICclassIInegativeasmeasuredby 

flowcytometiyrelativetoapopulationofunmodifiedcellsusingoneormoreofanantibody 

againstHLA-DRanantibodyagainstHLA-DQandanantibodyagainstHLA-DP.Insome 

embodimentsthepopulationofcellsisatleast oMHCclassIInegativeasmeasuredby 
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flowcytometryrelativetoapopulationofunmodifiedcellsusinganantibodyagainstHLA
DR anantibodyagainst 9 

anti-HLA-DQandanantibodyagainstHLA-DP.Insome 

embodimentsthepopulationofcellsisatleast900oMHCclassIInegativeasmeasuredby 

flowcytometryrelativetoapopulationofunmodifiedcellsusinganantibodyagainstHLA

DRHLA-DQandHLA-DP.Insomeembodimentsthepopulationofcellsisatleast920o 

MHCclassIInegativeasmeasuredbyflowcytometryrelativetoapopulationofunmodified 

cellsusingoneormoreofanantibodyagainstHLA-DRanantibodyagainstHLA-DQand 

anantibodyagainstHLA-DP.Insomeembodimentsthepopulationofcellsisatleast920 

MHCclassIInegativeasmeasuredbyflowcytometryrelativetoapopulationofunmodified 

cellsusinganantibodyagainstHLA-DRanantibodyagainstanti-HLA-DQandanantibody 

againstHLA-DP.Insomeembodimentsthepopulationofcellsisatleast920oMHCclassII 

negativeasmeasuredbyflowcytometiyrelativetoapopulationofunmodifiedcellsusingan 

antibodyagainstHLA-DRHLA-DQandHLA-DP.Insomeembodimentsthepopulationof 

cellsisatleast93%MHCclassIInegativeasmeasuredbyflowcytometryrelativetoa 

populationofunmodifiedcellsusingoneormoreofanantibodyagainstHLA-DRanantibody 

againstHLA-DQandanantibodyagainstHLA-DP.Insomeembodimentsthepopulationof 

cellsisatleast93%MHCclassIInegativeasmeasuredbyflowcytometryrelativetoa 

populationofunmodifiedcellsusinganantibodyagainstHLA-DRanantibodyagainstanti

HLA-DQandanantibodyagainstHLA-DP.Insomeembodimentsthepopulationofcellsis 

atleast930oMHCclassIInegativeasmeasuredbyflowcytometiyrelativetoapopulationof 

unmodifiedcellsusinganantibodyagainstHLA-DRHLA-DQandHLA-DP.Insome 

flowcytometiyrelativetoapopulationofunmodifiedcellsusingoneormoreofanantibody 

againstHLA-DRanantibodyagainstHLA-DQandanantibodyagainstHLA-DP.Insome 

embodimentsthepopulationofcellsisatleast940oMHCclassIInegativeasmeasuredby 

flowcytometryrelativetoapopulationofunmodifiedcellsusinganantibodyagainstHLA

DR anantibodyagainst anti-HLA-DQandanantibodyagainstHLA-DP.Insome 

embodimentsthepopulationofcellsisatleast940oMHCclassIInegativeasmeasuredby 

flowcytometryrelativetoapopulationofunmodifiedcellsusinganantibodyagainstHLA

DRHLA-DQandHLA-DP.Insomeembodimentsthepopulationofcellsisatleast950o 

MHCclassIInegativeasmeasuredbyflowcytometryrelativetoapopulationofunmodified 

cellsusingoneormoreofanantibodyagainstHLA-DRanantibodyagainstHLA-DQand 

anantibodyagainstHLA-DP.Insomeembodimentsthepopulationofcellsisatleast950 

MHCclassIInegativeasmeasuredbyflowcytometryrelativetoapopulationofunmodified 
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cellsusinganantibodyagainstHLA-DRanantibodyagainstanti-HLA-DQandanantibody 

againstHLA-DP.Insomeembodimentsthepopulationofcellsisatleast950oMHCclassII 

negativeasmeasuredbyflowcytometiyrelativetoapopulationofunmodifiedcellsusingan 

antibodyagainstHLA-DRHLA-DQandHLA-DP.Insomeembodimentsthepopulationof 

cellsisatleast9600MEICclassIInegativeasmeasuredbyflowcytometryrelativetoa 

populationofunmodifiedcellsusingoneormoreofanantibodyagainstHLA-DRanantibody 

againstHLA-DQandanantibodyagainstHLA-DP.Insomeembodimentsthepopulationof 

cellsisatleast960oM[JCclassIInegativeasmeasuredbyflowcytometryrelativetoa 

populationofunmodifiedcellsusinganantibodyagainstHLA-DRanantibodyagainstanti

HLA-DQandanantibodyagainstHLA-DP.Insomeembodimentsthepopulationofcellsis 

atleast960oMHCclassIInegativeasmeasuredbyflowcytometryrelativetoapopulationof 

unmodifiedcellsusinganantibodyagainstHLA-DRHLA-DQandHLA-DP.Insome 

embodimentsthepopulationofcellsisatleast970oMHCclassIInegativeasmeasuredby 

flowcytometiyrelativetoapopulationofunmodifiedcellsusingoneormoreofanantibody 

againstHLA-DRanantibodyagainstHLA-DQandanantibodyagainstHLA-DP.Insome 

embodimentsthepopulationofcellsisatleast970oMHCclassIInegativeasmeasuredby 

flowcytometryrelativetoapopulationofunmodifiedcellsusinganantibodyagainstHLA

DR anantibodyagainstanti-HLA-DQandanantibodyagainstHLA-DP.Insome 

embodimentsthepopulationofcellsisatleast970oMHCclassIInegativeasmeasuredby 

flowcytometryrelativetoapopulationofunmodifiedcellsusinganantibodyagainstHLA

DRHLA-DQandHLA-DP.Insomeembodimentsthepopulationofcellsisatleast9800 

cellsusingoneormoreofanantibodyagainstHLA-DRanantibodyagainstHLA-DQand 

anantibodyagainstHLA-DP.Insomeembodimentsthepopulationofcellsisatleast9300 

MHCclassIInegativeasmeasuredbyflowcytometryrelativetoapopulationofunmodified 

cellsusinganantibodyagainstHLA-DRanantibodyagainstanti-HLA-DQandanantibody 

againstHLA-DP.Insomeembodimentsthepopulationofcellsisatleast980oMHCclassII 

negativeasmeasuredbyflowcytometiyrelativetoapopulationofunmodifiedcellsusingan 

antibodyagainstHLA-DRHLA-DQandHLA-DP.Insomeembodimentsthepopulationof 

cellsisatleast990oMHCclassIInegativeasmeasuredbyflowcytometryrelativetoa 

populationofunmodifiedcellsusingoneormoreofanantibodyagainstHLA-DRanantibody 

againstHLA-DQandanantibodyagainstHLA-DP.Insomeembodimentsthepopulationof 

cellsisatleast990oMHCclassIInegativeasmeasuredbyflowcytomettyrelativetoa 

populationofunmodifiedcellsusinganantibodyagainstHLA-DRanantibodyagainstanti
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HLA-DQandanantibodyagainstHLA-DP.Insomeembodimentsthepopulationofcellsis 

atleast990oMHCclassIInegativeasmeasuredbyflowcytometiyrelativetoapopulationof 

unmodifiedcellsusinganantibodyagainstHLA-DRHLA-DQandHLA-DP.  

[00179] InsomeembodimentsaneffectiveCJITAguideRNAmaybedeterminedby 

measuringtheresponseofimmunecellsinvitroorinvivo(e.g.,CD4+Tcells)tothegenetically 

modifiedtargetcell.ACD4+Tcellresponsemaybeevaluatedbyanassaythatmeasuresthe 

activationresponseofCD4+Tcellse.g.,CD4+Tcellproliferationexpressionofactivation 

markersand/orcytokineproduction(IL-2,IL-12,IFN-y)(e.g., flowcytometryELISA).The 

responseofCD4+Tcellsmaybeevaluatedininvitrocellcultureassaysinwhichthe 

geneticallymodifiedcellisco-culturedwithcellscomprisingCD4+Tcells.Forexamplethe 

geneticallymodifiedcellmaybeco-culturede.g.,withPBMCspurifiedCD3+Tcells 

comprisingCD4+TcellspurifiedCD4+TcellsoraCD4+Tcellline.TheCD4+Tcell 

responseelicitedfromthegeneticallymodifiedcellmaybecomparedtotheresponseelicited 

fromanunmodifiedcell.AreducedresponsefromCD4+Tcellsisindicativeofaneffective 

CJITAguideRNA.  

[00180] TheefficacyofaCIJTAguideRNAmayalsobeassessedbythesurvivalofthecell 

post-editing.Insomeembodimentsthecellsurvivesposteditingforatleastoneweektosix 

weeks.Insomeembodimentsthecellsurvivesposteditingforatleastoneweektotwelve 

weeks.Insomeembodimentsthecellsurvivesposteditingforatleasttwoweeks.Insome 

embodimentsthecellsurvivesposteditingforatleastthreeweeks.Insomeembodimentsthe 

cellsurvivesposteditingforatleastfourweeks.Insomeembodimentsthecellsurvivespost 

sixweeks.Theviabilityofageneticallymodifiedcellmaybemeasuredusingstandard 

techniquesincludinge.g.,bymeasuresofcelldeathbyflowcytometrylive/deadstainingor 

cellproliferation.  

C.MethodsandCompositionsforReducingorEliminationMHCClass 

IIandAdditionalModifications 

1. MHCclassIknockout 

[00181] InsomeembodimentsmethodsforreducingoreliminatingexpressionofMHC 

classIIproteinonthesurfaceofacellbygeneticallymodifyingCIJTAasdisclosedhereinare 

providedwhereinthemethodsfurtherprovideforreducingoreliminatingexpressionofMHC 

classIproteinonthesurfaceofthecellrelativetoanunmodifiedcell.InoneapproachMHC 

classIproteinexpressionisreducedoreliminatedbygeneticallymodifyingtheB2Mgene.In 
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someembodimentsMHCclassIproteinexpressionisreducedoreliminatedbycontactingthe 

cellwithaB2MguideRNA.InanotherapproachexpressionofaMHCclassIproteinHLA

AisreducedoreliminatedbygeneticallymodifyingHLA-Atherebyreducingoreliminating 

thesurfaceexpressionofHLA-Ainahumancellwhereinthehumancellishomozygousfor 

HLA-BandhomozygousforHLA-C.ThereforeinsomeembodimentsorHLA-Aprotein 

expressionisreducedoreliminatedbycontactingahumancellwithanHLA-AguideRNA 

whereinthehumancellishomozygousforHLA-BandhomozygousforHLA-C.Insome 

embodimentstheresultingcellisanallogeneiccell.  

[00182] Insomeembodimentsthemethodscomprisereducingoreliminatingsurface 

expressionofMHCclassIIproteininanengineeredcellrelativetoanunmodifiedcell 

comprisingcontactingthecellwithacompositioncomprisingaCIJTAguideRNAdisclosed 

hereinthemethodfurthercomprisingcontactingthecellwithaB2MguideRNA.Insome 

embodimentsthemethodfurthercomprisescontactingthecellwithanRNA-guidedDNA 

bindingagent.InsomeembodimentsthemethodfurthercomprisesinducingaDSBoranSSB 

intheB2Mtargetsequence.InsomeembodimentsB2Mexpressionistherebyreducedbythe 

cell.InsomeembodimentsMHCclassIproteinexpressionistherebyreducedoreliminated 

bythecell.  

[00183] InsomeembodimentstheB2MguideRNAtargetsthehumanB2Mgene.  

[00184] InsomeembodimentstheB2MguideRNAcomprisesSEQIDNO:701.Insome 

embodimentstheB2MguideRNAcomprisesaguidesequencethatisatleast17,18,19,or 

20contiguousnucleotidesofSEQIDNO:701. InsomeembodimentstheB2MguideRNA 

[00185] AdditionalembodimentsofB2MguideRNAsareprovidedhereinincludinge.g., 

exemplarymodificationstotheguideRNA.  
4 

[00186] InsomeembodimentstheefficacyofaB2MguideRNAisdeterminedby 

measunnglevelsofB2Mproteininacellrelativetoanunmodifiedcell.Insomeembodiments 

theefficacyofaB2MguideRNAisdeterminedbymeasuringlevelsofB2Mproteinexpressed 

bythecell.InsomeembodimentsanantibodyagainstB2Mprotein(e.g., anti-B2M)maybe 

usedtodetectthelevelofB2Mproteinbye.g.,flowcytometiy.Insomeembodimentsthe 

efficacyofaB2MguideRNAisdeterminedbymeasuringlevelsofB2MmRNAinacelle.g., 

byRT-PCR.InsomeembodimentsreductionoreliminationinthelevelsofB2Mproteinor 

B2MmRNAisindicativeofaneffectiveB2MguideRNAascomparedtothelevelsofB2M 

proteininanunmodifiedcell.Insomeembodimentsacell(orpopulationofcells)thatis 

negativeforB2Mproteinbyflowcytometryascomparedtoanunmodifiedcell(orpopulation 
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ofunmodifiedcells)isindicativeofaneffectiveB2MguideRNA.Insomeembodimentsa 

cell(orpopulationofcells)thathasbeencontactedwithaparticularB2MguideRNAand 

RNA-guidedDNAbindingagentthatisnegativeforMHCclassIproteinbyflowcytometty 

isindicativeofaneffectiveB2MguideRNA.  
4 [00187] InsomeembodimentstheefficacyofaB2MguideRNAisdeterminedby 

measuringlevelsofMHCclassIproteinonthesurfaceofacell.InsomeembodimentsMHC 

classIproteinlevelsaremeasuredbyflowcytometry(e.g., withanantibodyagainstHLA-A 

HLA-BorHLA-C).Insomeembodimentsthepopulationofcellsisatleast650oMI-ICclass 

Inegativeasmeasuredbyflowcytometryrelativetoapopulationofunmodifiedcells.Insome 

embodimentsthepopulationofcellsisatleast700oMHCInegativeasmeasuredbyflow 

cytometryrelativetoapopulationofunmodifiedcells.Insomeembodimentsthepopulation 

ofcellsisatleast 0MHCInegativeasmeasuredbyflowcytometryrelativetoapopulation 

ofunmodifiedcells. Insomeembodimentsthepopulationofcellsisatleast900oMHCI 

negativeasmeasuredbyflowcytometryrelativetoapopulationofunmodifiedcells.Insome 

embodimentsthepopulationofcellsisatleast950oMHCInegativeasmeasuredbyflow 

cytometryrelativetoapopulationofunmodifiedcells.Insomeembodimentsthepopulation 

ofcellsisatleast1 oMHCclassInegativeasmeasuredbyflowcytometryrelativetoa 

populationofunmodifiedcells.  

[00188] Insomeembodimentsthemethodscomprisereducingoreliminatingsurface 

expressionofMHCclassIIproteininanengineeredcellrelativetoanunmodifiedcell 

comprisingcontactingthecellwithacompositioncomprisingaCIITAguideRNAdisclosed 

cellbyageneeditingsystemthatbindstoanHLA-Agenomictargetsequencecomprisingat 

least5contiguousnucleotideswithinthegenomiccoordinateschosenfrom:chr6:29942864

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

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.Insome 

embodimentsthemethodscomprisereducingoreliminatingsurfaceexpressionofMHCclass 

IIproteininanengineeredcellrelativetoanunmodifiedcellcomprisingcontactingthecell 

withacompositioncomprisingaCIITAguideRNAdisclosedhereinthemethodfurther 

comprisingreducingoreliminatingtheHLA-Aexpressionofthecellbyageneeditingsystem 

thatbindstoanHLA-Agenomictargetsequencecomprisingatleast10contiguousnucleotides 

withinthegenomiccoordinateschosenfrom:chr6:29942864-29942884 chr6:29942868
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2994288&chr6:29942876-2994289&chr6:29942877-2994289Tchr6:29942883-29942903, 

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

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

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

genomiccoordinatesarechosenfromchr6:29942864-29942884.Insomeembodimentsthe 

HLA-A genomic coordinates are chosen from chr6:29942868-29942888. In some 

embodimentstheHLA-Agenomiccoordinatesarechosenfromchr6:29942876-29942896.In 

someembodimentstheHLA-Agenomiccoordinatesarechosenfromchr6:29942877

29942897.InsomeembodimentstheHLA-Agenomiccoordinatesarechosenfrom 

chr6:29942883-29942903.InsomeembodimentstheHLA-Agenomiccoordinatesarechosen 

fromchr6:29943126-29943146.InsomeembodimentstheHLA-Agenomiccoordinatesare 

chosenfromchr6:29943528-29943548. InsomeembodimentstheHLA-Agenomic 

coordinatesarechosenfromchr6:29943529-29943549.InsomeembodimentstheHLA-A 

genomiccoordinatesarechosenfromchr6:29943530-29943550.Insomeembodimentsthe 

HLA-A genomic coordinates are chosen from chr6:29943537-29943557. In some 

embodimentstheHLA-Agenomiccoordinatesarechosenfromchr6:29943549-29943569.In 

someembodimentstheHLA-Agenomiccoordinatesarechosenfromchr6:29943589

29943609.InsomeembodimentstheHLA-Agenomiccoordinatesarechosenfrom 

chr6:29944026-29944046.InsomeembodimentsthegeneeditingsystemcomprisesanRNA

guidedDNA-bindingagent.InsomeembodimentstheRNA-guidedDNA-bindingagent 
9 

comprisesaCas9proteinsuchasanS.pyogenesCas9.Insomeembodimentsthecellis 

[00189] Insomeembodimentsthemethodscomprisereducingoreliminatingsurface 

expressionofMHCclassIIproteininanengineeredcellrelativetoanunmodifiedcell 

comprisingcontactingthecellwithacompositioncomprisingaCIITAguideRNAdisclosed 

hereinthemethodfurthercomprisingcontactingthecellwithanHLA-AguideRNA.Insome 

embodimentstheHLA-AguideIOTAcomprisesaguidesequenceselectedfromSEQID 9 

2001-2095(seeTable3below). Insomeembodimentsthemethodfurther 0 

contactingthecellwithanIOTA-guidedDNAbindingagent.InsomeembodimentstheRNA
0 

guidedDNA-bindingagentcomprisesaCas9proteinsuchasanS.pyogenesCas9.Insome 

embodimentsthecellishomozygousforHLA-BandhomozygousforHLA-C.  

[00190] Insomeembodimentsmethodsareprovidedformakinganengineeredcellwhich 

hasreducedoreliminatedsurfaceexpressionofMHCclassIIproteinrelativetoanunmodified 

cellcomprising:a.contactingthecellwithaCIITAguideRNAwhereintheguideRNA 
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comprisesaguidesequenceselectedfromSEQIDNOs:1-11Pandb.contactingthecellwith 

anHLA-AguideRNAwhereintheHLA-AguideRNAcomprisesaguidesequenceselected 

fromanyoneofSEQIDNOs:2001-2095(seeTable3below);andc.optionallycontacting 

thecellwithanRNA-guidedDNAbindingagentornucleicacidencodinganRNA-guided 

DNAbindingagentwhereinthecellhasreducedoreliminatedsurfaceexpressionofHLA-A 

inthecellrelativetoanunmodifiedcell.Insomeembodimentsthemethodcompnses 

contactingthecellwithanRNA-guidedDNAbindingagentornucleicacidencodinganRNA

guidedDNAbindingagent.InsomeembodimentstheRNA-guidedDNAbindingagent 

comprisesanS.pyogenesCas9.InsomeembodimentsthecellishomozygousforHLA-Band 

homozygousforHLA-C.  

[00191] ExemplaiyHLA-AguideRNAsareprovidedinTable3(SEQIDNOs:2001-2095 

withcorrespondingguideRNAsequencesSEQIDNOs:427-521and603-697).  

[00192] Table3.ExemplaryHLA-Aguidesequences 

GuideID SEQID Guide Exemplary ExemplaryMod Genomic 
NOtothe Sequence FullSequence Sequence Coordinates 

Guide (SEQIDNOs: (fourterminalU 
Sequence 427-521) residuesare 

optionalandmay 
include0,1,2,3,4, 

ormoreUs)(SEQ 
_________________________________________________________ IDNOs:_603-697) ______________ 

G018983 2001 UGGAGGGCC UGGAGGGCC mU*mG*mG*AGG chr6:2994529 
UGAUGUGUG UGAUGUGUG GCCUGAUGUGUG 0-29945310 
UU UUGUUUUAG UUGUUUUAGAmG (mismatchto 

AGCUAGAAA mCmUmAmGmAm hg3S=2) 
UAGCAAGUU AmAmUmAmGmC 

CUAGUCCGU GGCUAGUCCGUU 
UAUCAACUU AUCAmAmCmUmU 
GAAAAAGUG mGmAmAmAmAm 
GCACCGAGUC AmGmUmGmGmC 
GGUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

_________________________________________________ ____________________ *mU ________________ 

GO18984 2002 GCCUGAUGU GCCUGAUGU mG*mC*mC*UGAU chr6:2994529 
GUGUUGGGU GUGUUGGGU GUGUGUUGGGUG 6-29945316 
GU GUGUUUUAG UGUUUUAGAmGm (mismatchto 

AGCUAGAAA CmUmAmGmAmA hg38=2) 
UAGCAAGUU mAmUmAmGmCA 
AAAAUAAGG AGUUAAAAUAAG 

CUAGUCCGU GCUAGUCCGUUA 
UAUCAACUU UCAmAmCmUmU 
GAAAAAGUG mGmAmAmAmAm 
GCACCGAGUC AmGmUmGmGmC 
GGUGCUUUU mAmCmCmGmAm 

_______________________________________GmUmCmGmGmU _________ 
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GuideID SEQID Guide Exemplary ExemplaryMod Genomic 

NOtothe Sequence FullSequence Sequence Coordinates 

Guide (SEQIDNOs: (fourterminalU 

Sequence 427-521) residuesare 

optionalandmay 

include0,1,2,3,4, 

ormoreUs)(SEQ 

_________________________________________________________ IDNOs:_603-697) ______________ 

mGmCmU*mU*mU 
______________________________________ *mU _________ 

GO18985 2003 CCUGAUGUG CCUGAUGUG mC*mC*mU*GAUG chr6:2994529 
UGUUGGGUG UGUUGGGUG UGUGUUGGGUGU 7-29945317 
UU UUGUUUUAG UGUUUUAGAmGm (mismatchto 

AGCUAGAAA CmUmAmGmAmA hg38=1) 
UAGCAAGUU mAmUmAmGmCA 
AAAAUAAGG AGUUAAAAUAAG 
CUAGUCCGU GCUAGUCCGUUA 
UAUCAACUU UCAmAmCmUmU 

GAAAAAGUG mGmAmAmAmAm 
GCACCGAGUC AmGmUmGmGmC 
GGUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

_____________________________________________________________________ *mU ________________ 

G018986 2004 CCCAACACCC CCCAACACCC mC*mC*mC*AACA chit:2994530 
AACACACAUC AACACACAUC CCCAACACACAU 0-29945320 

GUUUUAGAG CGUUUUAGAmGm (mismatchto 
CUAGAAAUA CmUmAmGmAmA hg38=1) 
GCAAGUUAA mAmUmAmGmCA 
AAUAAGGCU AGUUAAAAUAAG 

AGUCCGUUA GCUAGUCCGUUA 

UCAACUUGA UCAmAmCmUmU 
AAAAGUGGC mGmAmAmAmAm 

ACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

mGmCmU*mU*mU 
______________________________________*mU _________ 

G018965 2005 UCAGGAAAC UCAGGAAAC mU*mC*mA*GGA chr6:2989011 
AUGAAGAAA AUGAAGAAA AACAUGAAGAAA 7-29890137 

GC GCGUUUUAG GCGUUUUAGAmG 
AGCUAGAAA mCmUmAmGmAm 
UAGCAAGUU AmAmUmAmGmC 
AAAAUAAGG AAGUUAAAAUAA 

CUAGUCCGU GGCUAGUCCGUU 

UAUCAACUU AUCAmAmCmUmU 
GAAAAAGUG mGmAmAmAmAm 
GCACCGAGUC AmGmUmGmGmC 
GGUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

_____________________________________________________________________*mU ________________ 

G019018 2006 AGGCGCCUG AGGCGCCUG mA*mG*mG*CGCC chr6:2992705 
GGCCUCUCCC GGCCUCUCCC UGGGCCUCUCCC 8-29927078 

__________________ G GGUUUUAGA GGUUUUAGAmGm __________ 
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GuideID SEQID Guide Exemplary ExemplaryMod Genomic 

NOtothe Sequence FullSequence Sequence Coordinates 

Guide (SEQIDNOs: (fourterminalU 

Sequence 427-521) residuesare 

optionalandmay 
include0,1,2,3,4, 

ormoreUs)(SEQ 

_________________________________________________________ IDNOs:_603-697) ______________ 

GCUAGAAAU CmUmAmGmAmA 
AGCAAGUUA mAmUmAmGmCA 
AAAUAAGGC AGUUAAAAUAAG 
UAGUCCGUU GCUAGUCCGUUA 
AUCAACUUG UCAmAmCmUmU 
AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

______________________________________ *mU _________ 

G018937 2007 CGGGCUGGCC CGGGCUGGCC mC*mG*mG*GCUG chr6:2993433 
UCCCACAAGG UCCCACAAGG GCCUCCCACAAG 0-29934350 

GUUUUAGAG GGUUUUAGAmGm 
CUAGAAAUA CmUmAmGmAmA 
GCAAGUUAA mAmUmAmGmCA 
AAUAAGGCU AGUUAAAAUAAG 
AGUCCGUUA GCUAGUCCGUUA 
UCAACUUGA UCAmAmCmUmU 
AAAAGUGGC mGmAmAmAmAm 
ACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

_____________________________________________________________________ *mU ________________ 

G018990 2008 ACGGCCAUCC ACGGCCAUCC mA*mC*mG*GCCA chit:2994254 
UCGGCGUCU UCGGCGUCU UCCUCGGCGUCU 1-29942561 

GCUAGAAAU CmUmAmGmAmA 
AGCAAGUUA mAmUmAmGmCA 
AAAUAAGGC AGUUAAAAUAAG 
UAGUCCGUU GCUAGUCCGUUA 
AUCAACUUG UCAmAmCmUmU 
AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

______________________________________ *mU _________ 

G018991 2009 GACGGCCAUC GACGGCCAUC mG*mA*mC*GGCC chr6:2994254 
CUCGGCGUCU CUCGGCGUCU AUCCUCGGCGUC 2-29942562 

GUUUUAGAG UGUUUUAGAmGm 
CUAGAAAUA CmUmAmGmAmA 
GCAAGUUAA mAmUmAmGmCA 
AAUAAGGCU AGUUAAAAUAAG 
AGUCCGUUA GCUAGUCCGUUA 

___________________________UCAACUUGA UCAmAmCmUmU _________ 
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GuideID SEQID Guide Exemplary ExemplaryMod Genomic 

NOtothe Sequence FullSequence Sequence Coordinates 

Guide (SEQIDNOs: (fourterminalU 

Sequence 427-521) residuesare 

optionalandmay 
include0,1,2,3,4, 

ormoreUs)(SEQ 

_________________________________________________________ IDNOs:_603-697) ______________ 

AAAAGUGGC mGmAmAmAmAm 
ACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

______________________________________*mU _________ 

GO18992 2010 GACGCCGAG GACGCCGAG mG*mA*mC*GCCG chr6:2994254 
GAUGGCCGU GAUGGCCGU AGGAUGGCCGUC 3-29942563 
CA CAGUUUUAG AGUUUUAGAmGm 

AGCUAGAAA CmUmAmGmAmA 
UAGCAAGUU mAmUmAmGmCA 
AAAAUAAGG AGUUAAAAUAAG 
CUAGUCCGU GCUAGUCCGUUA 
UAUCAACUU UCAmAmCmUmU 
GAAAAAGUG mGmAmAmAmAm 
GCACCGAGUC AmGmUmGmGmC 
GGUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

_____________________________________________________________________*mU ________________ 

G018993 2011 UGACGGCCA UGACGGCCA mIJ*mG*mA*CGGC chr6:2994254 
UCCUCGGCGU UCCUCGGCGU CAUCCUCGGCGU 3-29942563 
C CGUUUUAGA CGUUUUAGAmGm 

GCUAGAAAU CmUmAmGmAmA 
AGCAAGUUA mAmUmAmGmCA 
AAAUAAGGC AGUUAAAAUAAG 
UAGUCCGUU GCUAGUCCGUUA 

AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

______________________________________ *mU _________ 

GO18994 2012 GGCGCCAUG GGCGCCAUG mG*mG*mC*GCCA chr6:2994255 
ACGGCCAUCC ACGGCCAUCC UGACGGCCAUCC 0-29942570 
U UGUUUUAGA UGUUUUAGAmGm 

GCUAGAAAU CmUmAmGmAmA 
AGCAAGUUA mAmUmAmGmCA 
AAAUAAGGC AGUUAAAAUAAG 
UAGUCCGUU GCUAGUCCGUUA 
AUCAACUUG UCAmAmCmUmU 
AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

_______________________________________ GmUmCmGmGmU _________ 
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GuideID SEQID Guide Exemplary ExemplaryMod Genomic 

NOtothe Sequence FullSequence Sequence Coordinates 

Guide (SEQIDNOs: (fourterminalU 

Sequence 427-521) residuesare 

optionalandmay 

include0,1,2,3,4, 

ormoreUs)(SEQ 

_________________________________________________________ IDNOs:_603-697) ______________ 
mGmCmU*mU*mU 

______________________________________ *mU _________ 

G018995 2013 ACAGCGACGC ACAGCGACGC mA*mC*mA*GCGA chr6:2994286 
CGCGAGCCAG CGCGAGCCAG CGCCGCGAGCCA 4-29942884 

GUUUUAGAG GGUUUUAGAmGm 
CUAGAAAUA CmUmAmGmAmA 
GCAAGUUAA mAmUmAmGmCA 
AAUAAGGCU AGUUAAAAUAAG 
AGUCCGUUA GCUAGUCCGUUA 

UCAACUUGA UCAmAmCmUmU 
AAAAGUGGC mGmAmAmAmAm 
ACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

_____________________________________________________________________ *mU ________________ 

GO18996 2014 CGACGCCGCG CGACGCCGCG mC*mG*mA*CGCC chit:2994286 
AGCCAGAGG AGCCAGAGG GCGAGCCAGAGG 8-29942888 
A AGUUUUAGA AGUUUUAGAmGm 

GCUAGAAAU CmUmAmGmAmA 
AGCAAGUUA mAmUmAmGmCA 

AAAUAAGGC AGUUAAAAUAAG 

UAGUCCGUU GCUAGUCCGUUA 
AUCAACUUG UCAmAmCmUmU 

AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

mGmCmU*mU*mU 

______________________________________ *mU _________ 

G018997 2015 CGAGCCAGA CGAGCCAGA mC*mG*mA*GCCA chr6:2994287 
GGAUGGAGC GGAUGGAGC GAGGAUGGAGCC 6-29942896 
CG CGGUUUUAG GGUUUUAGAmGm 

AGCUAGAAA CmUmAmGmAmA 
UAGCAAGUU mAmUmAmGmCA 
AAAAUAAGG AGUUAAAAUAAG 

CUAGUCCGU GCUAGUCCGUUA 
UAUCAACUU UCAmAmCmUmU 
GAAAAAGUG mGmAmAmAmAm 
GCACCGAGUC AmGmUmGmGmC 
GGUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

_____________________________________________________________________*mU ________________ 

G018998 2016 CGGCUCCAUC CGGCUCCAUC mC*mG*mG*CUCC chit:2994287 
CUCUGGCUCG CUCUGGCUCG AUCCUCUGGCUC 6-29942896 

___________________________GUUUUAGAG GGUUUUAGAmGm _________ 
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GuideID SEQID Guide Exemplary ExemplaryMod Genomic 

NOtothe Sequence FullSequence Sequence Coordinates 

Guide (SEQIDNOs: (fourterminalU 

Sequence 427-521) residuesare 

optionalandmay 
include0,1,2,3,4, 

ormoreUs)(SEQ 
_________________________________________________________ IDNOs:_603-697) ______________ 

CUAGAAAUA CmUmAmGmAmA 
GCAAGUUAA mAmUmAmGmCA 
AAUAAGGCU AGUUAAAAUAAG 
AGUCCGUUA GCUAGUCCGUUA 
UCAACUUGA UCAmAmCmUmU 
AAAAGUGGC mGmAmAmAmAm 
ACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

______________________________________*mU _________ 

GO18999 2017 GAGCCAGAG GAGCCAGAG mG*mA*mG*CCAG chr6:29942817 
GAUGGAGCC GAUGGAGCC AGGAUGGAGCCG 7-29942897 
GC GCGUUUUAG CGUUUUAGAmGm 

AGCUAGAAA CmUmAmGmAmA 
UAGCAAGUU mAmUmAmGmCA 
AAAAUAAGG AGUUAAAAUAAG 
CUAGUCCGU GCUAGUCCGUUA 
UAUCAACUU UCAmAmCmUmU 
GAAAAAGUG mGmAmAmAmAm 
GCACCGAGUC AmGmUmGmGmC 
GGUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

_________________________________________________ ____________________ *mU ________________ 

GO19000 2018 GCGCCCGCGG GCGCCCGCGG mG*mC*mG*CCCG chit:2994288 
CUCCAUCCUC CUCCAUCCUC CGGCUCCAUCCU 3-29942903 

CUAGAAAUA CmUmAmGmAmA 
GCAAGUUAA mAmUmAmGmCA 
AAUAAGGCU AGUUAAAAUAAG 
AGUCCGUUA GCUAGUCCGUUA 
UCAACUUGA UCAmAmCmUmU 
AAAAGUGGC mGmAmAmAmAm 
ACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

______________________________________ *mU _________ 

G019001 2019 GCCCGUCCGU GCCCGUCCGU mG*mC*mC*CGUC chr6:2994306 
GGGGGAUGA GGGGGAUGA CGUGGGGGAUGA 2-29943082 
G GGUUUUAGA GGUUUUAGAmGm 

GCUAGAAAU CmUmAmGmAmA 
AGCAAGUUA mAmUmAmGmCA 
AAAUAAGGC AGUUAAAAUAAG 
UAGUCCGUU GCUAGUCCGUUA 

___________________________AUCAACUUG UCAmAmCmUmU _________ 
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GuideID SEQID Guide Exemplary ExemplaryMod Genomic 

NOtothe Sequence FullSequence Sequence Coordinates 

Guide (SEQIDNOs: (fourterminalU 

Sequence 427-521) residuesare 

optionalandmay 
include0,1,2,3,4, 

ormoreUs)(SEQ 

_________________________________________________________ IDNOs:_603-697) ______________ 

AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

______________________________________*mU _________ 

GO19002 2020 UCAUCCCCCA UCAUCCCCCA mU*mC*mA*UCCC chr6:2994306 
CGGACGGGCC CGGACGGGCC CCACGGACGGGC 3-29943083 

GUUUUAGAG CGUUUUAGAmGm 
CUAGAAAUA CmUmAmGmAmA 
GCAAGUUAA mAmUmAmGmCA 
AAUAAGGCU AGUUAAAAUAAG 
AGUCCGUUA GCUAGUCCGUUA 
UCAACUUGA UCAmAmCmUmU 
AAAAGUGGC mGmAmAmAmAm 
ACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

_____________________________________________________________________*mU ________________ 

G019003 2021 AUCUCGGACC AUCUCGGACC mA*mIJ*mC*UCGG chr6:2994309 
CGGAGACUG CGGAGACUG ACCCGGAGACUG 2-29943112 
U UGUUUUAGA UGUUUUAGAmGm 

GCUAGAAAU CmUmAmGmAmA 
AGCAAGUUA mAmUmAmGmCA 
AAAUAAGGC AGUUAAAAUAAG 
UAGUCCGUU GCUAGUCCGUUA 

AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

______________________________________ *mU _________ 

GO19004 2022 GGGGUCCCGC GGGGUCCCGC mG*mG*mG*GUCC chr6:2994311 
GGCUUCGGG GGCUUCGGG CGCGGCUUCGGG 5-29943135 
G GGUUUUAGA GGUUUUAGAmGm 

GCUAGAAAU CmUmAmGmAmA 
AGCAAGUUA mAmUmAmGmCA 
AAAUAAGGC AGUUAAAAUAAG 
UAGUCCGUU GCUAGUCCGUUA 
AUCAACUUG UCAmAmCmUmU 
AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

_______________________________________ GmUmCmGmGmU _________ 
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GuideID SEQID Guide Exemplary ExemplaryMod Genomic 

NOtothe Sequence FullSequence Sequence Coordinates 

Guide (SEQIDNOs: (fourterminalU 

Sequence 427-521) residuesare 

optionalandmay 

include0,1,2,3,4, 

ormoreUs)(SEQ 

_________________________________________________________ IDNOs:_603-697) ______________ 
mGmCmU*mU*mU 

______________________________________ *mU _________ 

G019005 2023 CUCGGGGUCC CUCGGGGUCC mC*mU*mC*GGGG chr6:2994311 
CGCGGCUUCG CGCGGCUUCG UCCCGCGGCUUC 8-29943138 

GUUUUAGAG GGUUUUAGAmGm 
CUAGAAAUA CmUmAmGmAmA 
GCAAGUUAA mAmUmAmGmCA 
AAUAAGGCU AGUUAAAAUAAG 
AGUCCGUUA GCUAGUCCGUUA 

UCAACUUGA UCAmAmCmUmU 
AAAAGUGGC mGmAmAmAmAm 
ACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

_____________________________________________________________________ *mU ________________ 

G019006 2024 UCUCGGGGU UCUCGGGGU mIJ*mC*mIJ*CGGG chr6:2994311 
CCCGCGGCUU CCCGCGGCUU GUCCCGCGGCUU 9-29943139 
C CGUUUUAGA CGUUUUAGAmGm 

GCUAGAAAU CmUmAmGmAmA 
AGCAAGUUA mAmUmAmGmCA 

AAAUAAGGC AGUUAAAAUAAG 

UAGUCCGUU GCUAGUCCGUUA 
AUCAACUUG UCAmAmCmUmU 

AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

mGmCmU*mU*mU 

______________________________________ *mU _________ 

G019007 2025 GUCUCGGGG GUCUCGGGG mG*mU*mC*UCGG chr6:2994312 
UCCCGCGGCU UCCCGCGGCU GGUCCCGCGGCU 0-29943140 
U UGUUUUAGA UGUUUUAGAmGm 

GCUAGAAAU CmUmAmGmAmA 
AGCAAGUUA mAmUmAmGmCA 
AAAUAAGGC AGUUAAAAUAAG 
UAGUCCGUU GCUAGUCCGUUA 
AUCAACUUG UCAmAmCmUmU 
AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

_____________________________________________________________________*mU ________________ 

G019008 2026 GCAAGGGUC GCAAGGGUC mG*mC*mA*AGG chr6:2994312 
UCGGGGUCCC UCGGGGUCCC GUCUCGGGGUCC 6-29943146 

__________________G GGUUUUAGA CGGUUUUAGAmG __________ 
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GuideID SEQID Guide Exemplary ExemplaryMod Genomic 

NOtothe Sequence FullSequence Sequence Coordinates 

Guide (SEQIDNOs: (fourterminalU 

Sequence 427-521) residuesare 

optionalandmay 
include0,1,2,3,4, 

ormoreUs)(SEQ 

_________________________________________________________ IDNOs:_603-697) ______________ 

GCUAGAAAU mCmUmAmGmAm 
AGCAAGUUA AmAmUmAmGmC 
AAAUAAGGC AAGUUAAAAUAA 
UAGUCCGUU GGCUAGUCCGUU 
AUCAACUUG AUCAmAmCmUmU 
AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

______________________________________ *mU _________ 

GO19009 2027 GGACCCCGAG GGACCCCGAG mG*mG*mA*CCCC chr6:2994312 
ACCCUUGCCC ACCCUUGCCC GAGACCCUUGCC 8-29943148 

GUUUUAGAG CGUUUUAGAmGm 
CUAGAAAUA CmUmAmGmAmA 
GCAAGUUAA mAmUmAmGmCA 
AAUAAGGCU AGUUAAAAUAAG 
AGUCCGUUA GCUAGUCCGUUA 
UCAACUUGA UCAmAmCmUmU 
AAAAGUGGC mGmAmAmAmAm 
ACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

_____________________________________________________________________ *mU ________________ 

G019010 2028 GACCCCGAGA GACCCCGAGA mG*mA*mC*CCCG chr6:2994312 
CCCUUGCCCC CCCUUGCCCC AGACCCUUGCCC 9-29943149 

CUAGAAAUA CmUmAmGmAmA 
GCAAGUUAA mAmUmAmGmCA 
AAUAAGGCU AGUUAAAAUAAG 
AGUCCGUUA GCUAGUCCGUUA 
UCAACUUGA UCAmAmCmUmU 
AAAAGUGGC mGmAmAmAmAm 
ACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

______________________________________ *mU _________ 

G019011 2029 CGAGACCCUU CGAGACCCUU mC*mG*mA*GACC chr6:2994313 
GCCCCGGGAG GCCCCGGGAG CUUGCCCCGGGA 4-29943154 

GUUUUAGAG GGUUUUAGAmGm 
CUAGAAAUA CmUmAmGmAmA 
GCAAGUUAA mAmUmAmGmCA 
AAUAAGGCU AGUUAAAAUAAG 
AGUCCGUUA GCUAGUCCGUUA 

___________________________UCAACUUGA UCAmAmCmUmU _________ 
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GuideID SEQID Guide Exemplary ExemplaryMod Genomic 

NOtothe Sequence FullSequence Sequence Coordinates 

Guide (SEQIDNOs: (fourterminalU 

Sequence 427-521) residuesare 

optionalandmay 
include0,1,2,3,4, 

ormoreUs)(SEQ 

_________________________________________________________ IDNOs:_603-697) ______________ 

AAAAGUGGC mGmAmAmAmAm 
ACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

______________________________________*mU _________ 

G019012 2030 CUCCCGGGGC CUCCCGGGGC mC*mU*mC*CCGG chr6:2994313 
AAGGGUCUC AAGGGUCUC GGCAAGGGUCUC 4-29943154 
G GGUUUUAGA GGUUUUAGAmGm 

GCUAGAAAU CmUmAmGmAmA 
AGCAAGUUA mAmUmAmGmCA 
AAAUAAGGC AGUUAAAAUAAG 
UAGUCCGUU GCUAGUCCGUUA 
AUCAACUUG UCAmAmCmUmU 
AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

_____________________________________________________________________*mU ________________ 

G019013 2031 UCUCCCGGGG UCUCCCGGGG mIJ*mC*mU*CCCG chr6:2994313 
CAAGGGUCU CAAGGGUCU GGGCAAGGGUCU 5-29943155 
C CGUUUUAGA CGUUUUAGAmGm 

GCUAGAAAU CmUmAmGmAmA 
AGCAAGUUA mAmUmAmGmCA 
AAAUAAGGC AGUUAAAAUAAG 
UAGUCCGUU GCUAGUCCGUUA 

AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

______________________________________ *mU _________ 

G019014 2032 CUCUCCCGGG CUCUCCCGGG mC*mU*mC*UCCC chr6:2994313 
GCAAGGGUC GCAAGGGUC GGGGCAAGGGUC 6-29943156 
U UGUUUUAGA UGUUUUAGAmGm 

GCUAGAAAU CmUmAmGmAmA 
AGCAAGUUA mAmUmAmGmCA 
AAAUAAGGC AGUUAAAAUAAG 
UAGUCCGUU GCUAGUCCGUUA 
AUCAACUUG UCAmAmCmUmU 
AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

_______________________________________ GmUmCmGmGmU _________ 
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NOtothe Sequence FullSequence Sequence Coordinates 

Guide (SEQIDNOs: (fourterminalU 

Sequence 427-521) residuesare 

optionalandmay 

include0,1,2,3,4, 

ormoreUs)(SEQ 

_________________________________________________________ IDNOs:_603-697) ______________ 
mGmCmU*mU*mU 

______________________________________ *mU _________ 

G019015 2033 CCUUGCCCCG CCUUGCCCCG mC*mC*mU*UGCC chr6:2994314 
GGAGAGGCC GGAGAGGCC CCGGGAGAGGCC 0-29943160 
C CGUUUUAGA CGUUUUAGAmGm 

GCUAGAAAU CmUmAmGmAmA 
AGCAAGUUA mAmUmAmGmCA 
AAAUAAGGC AGUUAAAAUAAG 
UAGUCCGUU GCUAGUCCGUUA 
AUCAACUUG UCAmAmCmUmU 

AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

_____________________________________________________________________ *mU ________________ 

G019016 2034 CUGGGCCUCU CUGGGCCUCU mC*mIJ*mG*GGCC chr6:2994314 
CCCGGGGCAA CCCGGGGCAA UCUCCCGGGGCA 2-29943162 

GUUUUAGAG AGUUUUAGAmGm 
CUAGAAAUA CmUmAmGmAmA 
GCAAGUUAA mAmUmAmGmCA 
AAUAAGGCU AGUUAAAAUAAG 

AGUCCGUUA GCUAGUCCGUUA 

UCAACUUGA UCAmAmCmUmU 
AAAAGUGGC mGmAmAmAmAm 

ACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

mGmCmU*mU*mU 

______________________________________ *mU _________ 

G019017 2035 CCUGGGCCUC CCUGGGCCUC mC*mC*mU*GGGC chr6:2994314 
UCCCGGGGCA UCCCGGGGCA CUCUCCCGGGGC 3-29943163 

GUUUUAGAG AGUUUUAGAmGm 
CUAGAAAUA CmUmAmGmAmA 
GCAAGUUAA mAmUmAmGmCA 
AAUAAGGCU AGUUAAAAUAAG 
AGUCCGUUA GCUAGUCCGUUA 

UCAACUUGA UCAmAmCmUmU 
AAAAGUGGC mGmAmAmAmAm 
ACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

_____________________________________________________________________*mU ________________ 

G019019 2036 UUUAGGCCA UUUAGGCCA mIJ*mIJ*mU*AGG chr6:2994318 
AAAAUCCCCC AAAAUCCCCC CCAAAAAUCCCC 8-29943208 

_____________________C CGUUUUAGA CCGUUUUAGAmG ____________ 
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Guide (SEQIDNOs: (fourterminalU 

Sequence 427-521) residuesare 

optionalandmay 
include0,1,2,3,4, 

ormoreUs)(SEQ 

_________________________________________________________ IDNOs:_603-697) ______________ 

GCUAGAAAU mCmUmAmGmAm 
AGCAAGUUA AmAmUmAmGmC 
AAAUAAGGC AAGUUAAAAUAA 
UAGUCCGUU GGCUAGUCCGUU 
AUCAACUUG AUCAmAmCmUmU 
AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

______________________________________ *mU _________ 

G021208 2037 CGCUGCAGCG CGCUGCAGCG mC*mG*mC*UGCA chr6:2994352 
CACGGGUACC CACGGGUACC GCGCACGGGUAC 8-29943548 

GUUUUAGAG CGUUUUAGAmGm 
CUAGAAAUA CmUmAmGmAmA 
GCAAGUUAA mAmUmAmGmCA 
AAUAAGGCU AGUUAAAAUAAG 
AGUCCGUUA GCUAGUCCGUUA 
UCAACUUGA UCAmAmCmUmU 
AAAAGUGGC mGmAmAmAmAm 
ACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

_____________________________________________________________________ *mU ________________ 

G021209 2038 GCUGCAGCGC GCUGCAGCGC mG*mC*mU*GCAG chr6:2994352 
ACGGGUACC ACGGGUACC CGCACGGGUACC 9-29943549 

GCUAGAAAU CmUmAmGmAmA 
AGCAAGUUA mAmUmAmGmCA 
AAAUAAGGC AGUUAAAAUAAG 
UAGUCCGUU GCUAGUCCGUUA 
AUCAACUUG UCAmAmCmUmU 
AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

______________________________________ *mU _________ 

G021210 2039 CUGCAGCGCA CUGCAGCGCA mC*mU*mG*CAGC chr6:2994353 
CGGGUACCA CGGGUACCA GCACGGGUACCA 0-29943550 
G GGUUUUAGA GGUUUUAGAmGm 

GCUAGAAAU CmUmAmGmAmA 
AGCAAGUUA mAmUmAmGmCA 
AAAUAAGGC AGUUAAAAUAAG 
UAGUCCGUU GCUAGUCCGUUA 

___________________________ AUCAACUUG UCAmAmCmUmU _________ 
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Guide (SEQIDNOs: (fourterminalU 

Sequence 427-521) residuesare 

optionalandmay 
include0,1,2,3,4, 

ormoreUs)(SEQ 

_________________________________________________________ IDNOs:_603-697) ______________ 

AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

______________________________________*mU _________ 

GO18932 2040 CGCACGGGU CGCACGGGU mC*mG*mC*ACGG chr6:2994353 
ACCAGGGGCC ACCAGGGGCC GUACCAGGGGCC 6-29943556 
A AGUUUUAGA AGUUUUAGAmGm 

GCUAGAAAU CmUmAmGmAmA 
AGCAAGUUA mAmUmAmGmCA 
AAAUAAGGC AGUUAAAAUAAG 
UAGUCCGUU GCUAGUCCGUUA 
AUCAACUUG UCAmAmCmUmU 
AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

_____________________________________________________________________*mU ________________ 

G018933 2041 GCACGGGUA GCACGGGUA mG*mC*mA*CGGG chr6:2994353 
CCAGGGGCCA CCAGGGGCCA UACCAGGGGCCA 7-29943557 
C CGUUUUAGA CGUUUUAGAmGm 

GCUAGAAAU CmUmAmGmAmA 
AGCAAGUUA mAmUmAmGmCA 
AAAUAAGGC AGUUAAAAUAAG 
UAGUCCGUU GCUAGUCCGUUA 

AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

______________________________________ *mU _________ 

G018934 2042 CACGGGUACC CACGGGUACC mC*mA*mC*GGGU chr6:2994353 
AGGGGCCAC AGGGGCCAC ACCAGGGGCCAC 8-29943558 
G GGUUUUAGA GGUUUUAGAmGm 

GCUAGAAAU CmUmAmGmAmA 
AGCAAGUUA mAmUmAmGmCA 
AAAUAAGGC AGUUAAAAUAAG 
UAGUCCGUU GCUAGUCCGUUA 
AUCAACUUG UCAmAmCmUmU 
AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

_______________________________________ GmUmCmGmGmU _________ 
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ormoreUs)(SEQ 

_________________________________________________________ IDNOs:_603-697) ______________ 
mGmCmU*mU*mU 

______________________________________ *mU _________ 

GO18935 2043 GGGAGGCGC GGGAGGCGC mG*mG*mG*AGG chr6:2994354 
CCCGUGGCCC CCCGUGGCCC CGCCCCGUGGCC 9-29943569 
C CGUUUUAGA CCGUUUUAGAmG 

GCUAGAAAU mCmUmAmGmAm 
AGCAAGUUA AmAmUmAmGmC 
AAAUAAGGC AAGUUAAAAUAA 
UAGUCCGUU GGCUAGUCCGUU 
AUCAACUUG AUCAmAmCmUmU 
AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

_____________________________________________________________________ *mU ________________ 

G018936 2044 GCGAUCAGG GCGAUCAGG mG*mC*mG*AUCA chr6:2994355 
GAGGCGCCCC GAGGCGCCCC GGGAGGCGCCCC 6-29943576 
G GGUUUUAGA GGUUUUAGAmGm 

GCUAGAAAU CmUmAmGmAmA 

AGCAAGUUA mAmUmAmGmCA 

AAAUAAGGC AGUUAAAAUAAG 

UAGUCCGUU GCUAGUCCGUUA 

AUCAACUUG UCAmAmCmUmU 

AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

mGmCmU*mU*mU 

______________________________________ *mU _________ 

G021211 2045 UCCUUGUGG UCCUUGUGG mU*mC*mC*UUGU chr6:2994358 
GAGGCCAGCC GAGGCCAGCC GGGAGGCCAGCC 9-29943609 
C CGUUUUAGA CGUUUUAGAmGm 

GCUAGAAAU CmUmAmGmAmA 
AGCAAGUUA mAmUmAmGmCA 
AAAUAAGGC AGUUAAAAUAAG 
UAGUCCGUU GCUAGUCCGUUA 

AUCAACUUG UCAmAmCmUmU 
AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

_____________________________________________________________________*mU ________________ 

G018938 2046 CUCCUUGUG CUCCUUGUG mC*mIJ*mC*CUUG chr6:2994359 
GGAGGCCAG GGAGGCCAG UGGGAGGCCAGC 0-29943610 

_________CC CCGUUUUAG CGUUUUAGAmGm ___________ 
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Sequence 427-521) residuesare 
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ormoreUs)(SEQ 
_________________________________________________________ IDNOs:_603-697) ______________ 

AGCUAGAAA CmUmAmGmAmA 
UAGCAAGUU mAmUmAmGmCA 
AAAAUAAGG AGUUAAAAUAAG 
CUAGUCCGU GCUAGUCCGUUA 
UAUCAACUU UCAmAmCmUmU 
GAAAAAGUG mGmAmAmAmAm 
GCACCGAGUC AmGmUmGmGmC 
GGUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

______________________________________*mU _________ 

G018939 2047 GGCUGGCCUC GGCUGGCCUC mG*mG*mC*UGGC chr6:2994359 
CCACAAGGA CCACAAGGA CUCCCACAAGGA 0-29943610 
G GGUUUUAGA GGUUUUAGAmGm 

GCUAGAAAU CmUmAmGmAmA 
AGCAAGUUA mAmUmAmGmCA 
AAAUAAGGC AGUUAAAAUAAG 
UAGUCCGUU GCUAGUCCGUUA 
AUCAACUUG UCAmAmCmUmU 
AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

_________________________________________________ ____________________ *mU ________________ 

G018940 2048 UUGUCUCCCC UUGUCUCCCC mIJ*mIJ*mG*UCUC chr6:2994359 
UCCUUGUGG UCCUUGUGG CCCUCCUUGUGG 9-29943619 

GCUAGAAAU CmUmAmGmAmA 
AGCAAGUUA mAmUmAmGmCA 
AAAUAAGGC AGUUAAAAUAAG 
UAGUCCGUU GCUAGUCCGUUA 
AUCAACUUG UCAmAmCmUmU 
AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

______________________________________ *mU _________ 

G018941 2049 CCACAAGGA CCACAAGGA mC*mC*mA*CAAG chr6:2994360 
GGGGAGACA GGGGAGACA GAGGGGAGACAA 0-29943620 
AU AUGUUUUAG UGUUUUAGAmGm 

AGCUAGAAA CmUmAmGmAmA 
UAGCAAGUU mAmUmAmGmCA 
AAAAUAAGG AGUUAAAAUAAG 
CUAGUCCGU GCUAGUCCGUUA 

___________________________UAUCAACUU UCAmAmCmUmU _________ 
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GuideID SEQID Guide Exemplary ExemplaryMod Genomic 

NOtothe Sequence FullSequence Sequence Coordinates 

Guide (SEQIDNOs: (fourterminalU 

Sequence 427-521) residuesare 

optionalandmay 
include0,1,2,3,4, 

ormoreUs)(SEQ 

_________________________________________________________ IDNOs:_603-697) ______________ 

GAAAAAGUG mGmAmAmAmAm 
GCACCGAGUC AmGmUmGmGmC 
GGUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

______________________________________*mU _________ 

GO18942 2050 CACAAGGAG CACAAGGAG mC*mA*mC*AAGG chr6:2994360 
GGGAGACAA GGGAGACAA AGGGGAGACAAU 1-29943621 
UU UUGUUUUAG UGUUUUAGAmGm 

AGCUAGAAA CmUmAmGmAmA 
UAGCAAGUU mAmUmAmGmCA 
AAAAUAAGG AGUUAAAAUAAG 
CUAGUCCGU GCUAGUCCGUUA 
UAUCAACUU UCAmAmCmUmU 
GAAAAAGUG mGmAmAmAmAm 
GCACCGAGUC AmGmUmGmGmC 
GGUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

_____________________________________________________________________*mU ________________ 

G018943 2051 CAAUUGUCU CAAUUGUCU mC*mA*mA*UUG chr6:2994360 
CCCCUCCUUG CCCCUCCUUG UCUCCCCUCCUU 2-29943622 
U UGUUUUAGA GUGUUUUAGAmG 

GCUAGAAAU mCmUmAmGmAm 
AGCAAGUUA AmAmUmAmGmC 
AAAUAAGGC AAGUUAAAAUAA 
UAGUCCGUU GGCUAGUCCGUU 

AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

______________________________________ *mU _________ 

GO18944 2052 CCAAUUGUC CCAAUUGUC mC*mC*mA*AUUG chr6:2994360 
UCCCCUCCUU UCCCCUCCUU UCUCCCCUCCUU 3-29943623 
G GGUUUUAGA GGUUUUAGAmGm 

GCUAGAAAU CmUmAmGmAmA 
AGCAAGUUA mAmUmAmGmCA 
AAAUAAGGC AGUUAAAAUAAG 
UAGUCCGUU GCUAGUCCGUUA 
AUCAACUUG UCAmAmCmUmU 
AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

_______________________________________ GmUmCmGmGmU _________ 
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GuideID SEQID Guide Exemplary ExemplaryMod Genomic 

NOtothe Sequence FullSequence Sequence Coordinates 

Guide (SEQIDNOs: (fourterminalU 

Sequence 427-521) residuesare 

optionalandmay 
include0,1,2,3,4, 

ormoreUs)(SEQ 

_________________________________________________________ IDNOs:_603-697) ______________ 
mGmCmU*mU*mU 

______________________________________ *mU _________ 

G018945 2053 AUCCCUCGAA AUCCCUCGAA mA*mU*mC*~jJ~ chr6:2994377 
UACUGAUGA UACUGAUGA GAAUACUGAUGA 4-29943794 
G GGUUUUAGA GGUUUUAGAmGm 

GCUAGAAAU CmUmAmGmAmA 
AGCAAGUUA mAmUmAmGmCA 
AAAUAAGGC AGUUAAAAUAAG 
UAGUCCGUU GCUAGUCCGUUA 
AUCAACUUG UCAmAmCmUmU 
AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

_____________________________________________________________________ *mU ________________ 

GO18946 2054 AACCACUCAU AACCACUCAU mA*mA*mC*CACU chr6:2994377 
CAGUAUUCG CAGUAUUCG CAUCAGUAUUCG 9-29943799 
A AGUUUUAGA AGUUUUAGAmGm 

GCUAGAAAU CmUmAmGmAmA 
AGCAAGUUA mAmUmAmGmCA 
AAAUAAGGC AGUUAAAAUAAG 
UAGUCCGUU GCUAGUCCGUUA 
AUCAACUUG UCAmAmCmUmU 
AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

mGmCmU*mU*mU 
______________________________________*mU _________ 

G018947 2055 GAACCACUCA GAACCACUCA mG*mA*mA*CCAC chr6:2994378 
UCAGUAUUC UCAGUAUUC UCAUCAGUAUUC 0-29943800 
G GGUUUUAGA GGUUUUAGAmGm 

GCUAGAAAU CmUmAmGmAmA 
AGCAAGUUA mAmUmAmGmCA 
AAAUAAGGC AGUUAAAAUAAG 
UAGUCCGUU GCUAGUCCGUUA 
AUCAACUUG UCAmAmCmUmU 
AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

_____________________________________________________________________*mU ________________ 

GO18948 2056 GAGGAAAAG GAGGAAAAG mG*mA*mG*GAA chr6:2994382 
UCACGGGCCC UCACGGGCCC AAGUCACGGGCC 2-29943842 

_________________A AGUUUUAGA CAGUUUUAGAmG _________ 
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NOtothe Sequence FullSequence Sequence Coordinates 

Guide (SEQIDNOs: (fourterminalU 

Sequence 427-521) residuesare 

optionalandmay 
include0,1,2,3,4, 

ormoreUs)(SEQ 

_________________________________________________________IDNOs:_603-697) ______________ 

GCUAGAAAU mCmUmAmGmAm 
AGCAAGUUA AmAmUmAmGmC 
AAAUAAGGC AAGUUAAAAUAA 
UAGUCCGUU GGCUAGUCCGUU 
AUCAACUUG AUCAmAmCmUmU 
AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

______________________________________ *mU _________ 

GO18949 2057 GGCCCGUGAC GGCCCGUGAC mG*mG*mC*CCGU chr6:2994382 
UUUUccUcUc UUUUccUcUc GACUUUUCCUCU 4-29943844 

GUUUUAGAG CGUUUUAGAmGm 
CUAGAAAUA CmUmAmGmAmA 
GCAAGUUAA mAmUmAmGmCA 
AAUAAGGCU AGUUAAAAUAAG 
AGUCCGUUA GCUAGUCCGUUA 

UCAACUUGA UCAmAmCmUmU 
AAAAGUGGC mGmAmAmAmAm 
ACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

_____________________________________________________________________ *mU ________________ 

G018950 2058 UGCUUCACAC UGCUUCACAC mU*mG*mC*UUCA chr6:2994385 
UCAAUGUGU UCAAUGUGU CACUCAAUGUGU 7-29943877 

GCUAGAAAU CmUmAmGmAmA 
AGCAAGUUA mAmUmAmGmCA 
AAAUAAGGC AGUUAAAAUAAG 

UAGUCCGUU GCUAGUCCGUUA 
AUCAACUUG UCAmAmCmUmU 
AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

______________________________________ *mU _________ 

G018951 2059 GCUUCACACU GCUUCACACU mG*mC*mU*UCAC chr6:2994385 
CAAUGUGUG CAAUGUGUG ACUCAAUGUGUG 8-29943878 

U UGUUUUAGA UGUUUUAGAmGm 
GCUAGAAAU CmUmAmGmAmA 
AGCAAGUUA mAmUmAmGmCA 
AAAUAAGGC AGUUAAAAUAAG 

UAGUCCGUU GCUAGUCCGUUA 

___________________________AUCAACUUG UCAmAmCmUmU _________ 
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Guide (SEQIDNOs: (fourterminalU 

Sequence 427-521) residuesare 

optionalandmay 
include0,1,2,3,4, 

ormoreUs)(SEQ 

_________________________________________________________ IDNOs:_603-697) ______________ 

AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

______________________________________*mU _________ 

GO18952 2060 CUUCACACUC CUUCACACUC mC*mU*mU*CACA chr6:2994385 
AAUGUGUGU AAUGUGUGU CUCAAUGUGUGU 9-29943879 
G GGUUUUAGA GGUUUUAGAmGm 

GCUAGAAAU CmUmAmGmAmA 
AGCAAGUUA mAmUmAmGmCA 
AAAUAAGGC AGUUAAAAUAAG 
UAGUCCGUU GCUAGUCCGUUA 
AUCAACUUG UCAmAmCmUmU 
AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

_____________________________________________________________________*mU ________________ 

G018953 2061 UUCACACUCA UUCACACUCA mIJ*mIJ*mC*ACAC chr6:2994386 
AUGUGUGUG AUGUGUGUG UCAAUGUGUGUG 0-29943880 
G GGUUUUAGA GGUUUUAGAmGm 

GCUAGAAAU CmUmAmGmAmA 
AGCAAGUUA mAmUmAmGmCA 
AAAUAAGGC AGUUAAAAUAAG 
UAGUCCGUU GCUAGUCCGUUA 

AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

______________________________________ *mU _________ 

GO18954 2062 UUGAGAAUG UUGAGAAUG mIJ*mIJ*mG*AGA chr6:2994402 
GACAGGACA GACAGGACA AUGGACAGGACA 6-29944046 
CC CCGUUUUAG CCGUUUUAGAmG 

AGCUAGAAA mCmUmAmGmAm 
UAGCAAGUU AmAmUmAmGmC 
AAAAUAAGG AAGUUAAAAUAA 
CUAGUCCGU GGCUAGUCCGUU 
UAUCAACUU AUCAmAmCmUmU 
GAAAAAGUG mGmAmAmAmAm 
GCACCGAGUC AmGmUmGmGmC 
GGUGCUUUU mAmCmCmGmAm 

_______________________________________ GmUmCmGmGmU _________ 
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Guide (SEQIDNOs: (fourterminalU 

Sequence 427-521) residuesare 

optionalandmay 
include0,1,2,3,4, 

ormoreUs)(SEQ 

_________________________________________________________ IDNOs:_603-697) ______________ 
mGmCmU*mU*mU 

______________________________________ *mU _________ 

G021205 2063 AGGCAUUUU AGGCAUUUU mA*mG*mG*CAU chr6:2994407 
GCAUCUGUC GCAUCUGUC UUUGCAUCUGUC 7-29944097 
AU AUGUUUUAG AUGUUUUAGAmG 

AGCUAGAAA mCmUmAmGmAm 
UAGCAAGUU AmAmUmAmGmC 
AAAAUAAGG AAGUUAAAAUAA 

CUAGUCCGU GGCUAGUCCGUU 
UAUCAACUU AUCAmAmCmUmU 
GAAAAAGUG mGmAmAmAmAm 
GCACCGAGUC AmGmUmGmGmC 
GGUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

_____________________________________________________________________ *mU ________________ 

G021206 2064 CAGGCAUUU CAGGCAUUU mC*mA*mG*GCAU chr6:2994407 
UGCAUCUGU UGCAUCUGU UUUGCAUCUGUC 8-29944098 
CA CAGUUUUAG AGUUUUAGAmGm 

AGCUAGAAA CmUmAmGmAmA 
UAGCAAGUU mAmUmAmGmCA 
AAAAUAAGG AGUUAAAAUAAG 
CUAGUCCGU GCUAGUCCGUUA 
UAUCAACUU UCAmAmCmUmU 
GAAAAAGUG mGmAmAmAmAm 
GCACCGAGUC AmGmUmGmGmC 
GGUGCUUUU mAmCmCmGmAm 

mGmCmU*mU*mU 
______________________________________*mU _________ 

G018955 2065 AGGGGCCCU AGGGGCCCU mA*mG*mG*GGCC chr6:2994445 
GACCCUGCUA GACCCUGCUA CUGACCCUGCUA 8-29944478 
A AGUUUUAGA AGUUUUAGAmGm 

GCUAGAAAU CmUmAmGmAmA 
AGCAAGUUA mAmUmAmGmCA 
AAAUAAGGC AGUUAAAAUAAG 
UAGUCCGUU GCUAGUCCGUUA 
AUCAACUUG UCAmAmCmUmU 
AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

_____________________________ ________________________________________*mU ________________ 

GO18956 2066 UGGGAAAAG UGGGAAAAG mU*mG*mG*GAA chr6:2994447 
AGGGGAAGG AGGGGAAGG AAGAGGGGAAGG 8-29944498 

________________UG UGGUUUUAG UGGUUUUAGAmG _________ 
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NOtothe Sequence FullSequence Sequence Coordinates 

Guide (SEQIDNOs: (fourterminalU 

Sequence 427-521) residuesare 

optionalandmay 
include0,1,2,3,4, 

ormoreUs)(SEQ 
_________________________________________________________ IDNOs:_603-697) ______________ 

AGCUAGAAA mCmUmAmGmAm 
UAGCAAGUU AmAmUmAmGmC 
AAAAUAAGG AAGUUAAAAUAA 
CUAGUCCGU GGCUAGUCCGUU 
UAUCAACUU AUCAmAmCmUmU 
GAAAAAGUG mGmAmAmAmAm 
GCACCGAGUC AmGmUmGmGmC 
GGUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

______________________________________*mU _________ 

GO18957 2067 UGGAGGAGG UGGAGGAGG mU*mG*mG*AGG chr6:2994459 
AAGAGCUCA AAGAGCUCA AGGAAGAGCUCA 7-29944617 
GG GGGUUUUAG GGGUUUUAGAmG 

AGCUAGAAA mCmUmAmGmAm 
UAGCAAGUU AmAmUmAmGmC 
AAAAUAAGG AAGUUAAAAUAA 
CUAGUCCGU GGCUAGUCCGUU 
UAUCAACUU AUCAmAmCmUmU 
GAAAAAGUG mGmAmAmAmAm 
GCACCGAGUC AmGmUmGmGmC 
GGUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

_________________________________________________ ____________________ *mU ________________ 

GO18958 2068 UGAGAUUUC UGAGAUUUC mU*mG*mMGAU chr6:2994464 
UUGUCUCAC UUGUCUCAC UUCUUGUCUCAC 2-29944662 

AGCUAGAAA mCmUmAmGmAm 
UAGCAAGUU AmAmUmAmGmC 
AAAAUAAGG AAGUUAAAAUAA 
CUAGUCCGU GGCUAGUCCGUU 
UAUCAACUU AUCAmAmCmUmU 
GAAAAAGUG mGmAmAmAmAm 
GCACCGAGUC AmGmUmGmGmC 
GGUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

______________________________________ *mU _________ 

G018959 2069 GAGAUUUCU GAGAUUUCU mG*mA*mG*AUU chr6:2994464 
UGUCUCACU UGUCUCACU UCUUGUCUCACU 3-29944663 
GA GAGUUUUAG GAGUUUUAGAmG 

AGCUAGAAA mCmUmAmGmAm 
UAGCAAGUU AmAmUmAmGmC 
AAAAUAAGG AAGUUAAAAUAA 
CUAGUCCGU GGCUAGUCCGUU 

___________________________UAUCAACUU AUCAmAmCmUmU _________ 
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Guide (SEQIDNOs: (fourterminalU 

Sequence 427-521) residuesare 

optionalandmay 
include0,1,2,3,4, 

ormoreUs)(SEQ 

_________________________________________________________ IDNOs:_603-697) ______________ 

GAAAAAGUG mGmAmAmAmAm 
GCACCGAGUC AmGmUmGmGmC 
GGUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

______________________________________*mU _________ 

G018960 2070 UAAAGCACC UAAAGCACC mIJ*mA*mA*AGC chr6:2994477 
UGUUAAAAU UGUUAAAAU ACCUGUUAAAAU 2-29944792 
GA GAGUUUUAG GAGUUUUAGAmG 

AGCUAGAAA mCmUmAmGmAm 
UAGCAAGUU AmAmUmAmGmC 
AAAAUAAGG AAGUUAAAAUAA 
CUAGUCCGU GGCUAGUCCGUU 
UAUCAACUU AUCAmAmCmUmU 
GAAAAAGUG mGmAmAmAmAm 
GCACCGAGUC AmGmUmGmGmC 
GGUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

_____________________________________________________________________*mU ________________ 

G018961 2071 AAUCUGUCC AAUCUGUCC mA*mA*mU*CUG chr6:2994478 
UUCAUUUUA UUCAUUUUA UCCUUCAUUUUA 2-29944802 
AC ACGUUUUAG ACGUUUUAGAmG 

AGCUAGAAA mCmUmAmGmAm 
UAGCAAGUU AmAmUmAmGmC 
AAAAUAAGG AAGUUAAAAUAA 

CUAGUCCGU GGCUAGUCCGUU 

GAAAAAGUG mGmAmAmAmAm 
GCACCGAGUC AmGmUmGmGmC 
GGUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

______________________________________ *mU _________ 

G018962 2072 GUCACAGGG GUCACAGGG mG*mU*mC*ACAG chr6:2994485 
GAAGGUCCC GAAGGUCCC GGGAAGGUCCCU 0-29944870 
UG UGGUUUUAG GGUUUUAGAmGm 

AGCUAGAAA CmUmAmGmAmA 
UAGCAAGUU mAmUmAmGmCA 
AAAAUAAGG AGUUAAAAUAAG 
CUAGUCCGU GCUAGUCCGUUA 
UAUCAACUU UCAmAmCmUmU 
GAAAAAGUG mGmAmAmAmAm 
GCACCGAGUC AmGmUmGmGmC 
GGUGCUUUU mAmCmCmGmAm 

_______________________________________ GmUmCmGmGmU _________ 
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Guide (SEQIDNOs: (fourterminalU 

Sequence 427-521) residuesare 

optionalandmay 

include0,1,2,3,4, 

ormoreUs)(SEQ 

_________________________________________________________ IDNOs:_603-697) ______________ 
mGmCmU*mU*mU 

______________________________________ *mU _________ 

GO18964 2073 AAACAUGAA AAACAUGAA mA*mA*mA*CAU chr6:2994490 

GAAAGCAGG GAAAGCAGG GAAGAAAGCAGG 7-29944927 
UG UGGUUUUAG UGGUUUUAGAmG 

AGCUAGAAA mCmUmAmGmAm 
UAGCAAGUU AmAmUmAmGmC 
AAAAUAAGG AAGUUAAAAUAA 

CUAGUCCGU GGCUAGUCCGUU 

UAUCAACUU AUCAmAmCmUmU 

GAAAAAGUG mGmAmAmAmAm 
GCACCGAGUC AmGmUmGmGmC 
GGUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

_____________________________________________________________________ *mU ________________ 

GO18966 2074 UGUCCUGUG UGUCCUGUG mU*mG*mU*CCUG chr6:2994502 
AGAUACCAG AGAUACCAG UGAGAUACCAGA 4-29945044 
AA AAGUUUUAG AGUUUUAGAmGm 

AGCUAGAAA CmUmAmGmAmA 

UAGCAAGUU mAmUmAmGmCA 
AAAAUAAGG AGUUAAAAUAAG 

CUAGUCCGU GCUAGUCCGUUA 
UAUCAACUU UCAmAmCmUmU 

GAAAAAGUG mGmAmAmAmAm 
GCACCGAGUC AmGmUmGmGmC 
GGUGCUUUU mAmCmCmGmAm 

mGmCmU*mU*mU 
______________________________________*mU _________ 

GO18967 2075 AUGAAGGAG AUGAAGGAG mA*mU*mG*AAG chr6:2994509 
GCUGAUGCC GCUGAUGCC GAGGCUGAUGCC 7-29945117 
UG UGGUUUUAG UGGUUUUAGAmG 

AGCUAGAAA mCmUmAmGmAm 
UAGCAAGUU AmAmUmAmGmC 
AAAAUAAGG AAGUUAAAAUAA 

CUAGUCCGU GGCUAGUCCGUU 

UAUCAACUU AUCAmAmCmUmU 
GAAAAAGUG mGmAmAmAmAm 
GCACCGAGUC AmGmUmGmGmC 
GGUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

_____________________________________________________________________*mU ________________ 

GO18968 2076 AGGCUGAUG AGGCUGAUG mA*mG*mG*CUG chr6:299451O 
CCUGAGGUCC CCUGAGGUCC AUGCCUGAGGUC 4-29945124 

_________________U UGUUUUAGA CUGUUUUAGAmG __________ 
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Sequence 427-521) residuesare 
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ormoreUs)(SEQ 

_________________________________________________________ IDNOs:_603-697) ______________ 

GCUAGAAAU mCmUmAmGmAm 
AGCAAGUUA AmAmUmAmGmC 
AAAUAAGGC AAGUUAAAAUAA 
UAGUCCGUU GGCUAGUCCGUU 
AUCAACUUG AUCAmAmCmUmU 
AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

______________________________________ *mU _________ 

G018969 2077 GGCUGAUGC GGCUGAUGC mG*mG*mC*UGA chr6:2994510 
CUGAGGUCC CUGAGGUCC UGCCUGAGGUCC 5-29945125 
UU UUGUUUUAG UUGUUUUAGAmG 

AGCUAGAAA mCmUmAmGmAm 
UAGCAAGUU AmAmUmAmGmC 
AAAAUAAGG AAGUUAAAAUAA 
CUAGUCCGU GGCUAGUCCGUU 
UAUCAACUU AUCAmAmCmUmU 
GAAAAAGUG mGmAmAmAmAm 
GCACCGAGUC AmGmUmGmGmC 
GGUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

_____________________________________________________________________ *mU ________________ 

G018970 2078 CACAAUAUCC CACAAUAUCC mC*mA*mC*AAUA chr6:2994511 
CAAGGACCUC CAAGGACCUC UCCCAAGGACCU 6-29945136 

CUAGAAAUA CmUmAmGmAmA 
GCAAGUUAA mAmUmAmGmCA 
AAUAAGGCU AGUUAAAAUAAG 
AGUCCGUUA GCUAGUCCGUUA 
UCAACUUGA UCAmAmCmUmU 
AAAAGUGGC mGmAmAmAmAm 
ACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

______________________________________ *mU _________ 

G018971 2079 GGUCCUUGG GGUCCUUGG mG*mG*mU*~JJJJ chr6:2994511 
GAUAUUGUG GAUAUUGUG GGGAUAUUGUGU 8-29945138 
UU UUGUUUUAG UGUUUUAGAmGm 

AGCUAGAAA CmUmAmGmAmA 
UAGCAAGUU mAmUmAmGmCA 
AAAAUAAGG AGUUAAAAUAAG 
CUAGUCCGU GCUAGUCCGUUA 

___________________________UAUCAACUU UCAmAmCmUmU _________ 
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GuideID SEQID Guide Exemplary ExemplaryMod Genomic 

NOtothe Sequence FullSequence Sequence Coordinates 

Guide (SEQIDNOs: (fourterminalU 

Sequence 427-521) residuesare 

optionalandmay 
include0,1,2,3,4, 

ormoreUs)(SEQ 

_________________________________________________________ IDNOs:_603-697) ______________ 

GAAAAAGUG mGmAmAmAmAm 
GCACCGAGUC AmGmUmGmGmC 
GGUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

______________________________________*mU _________ 

G018972 2080 GUCCUUGGG GUCCUUGGG mG*mU*mC*CUUG chr6:2994511 
AUAUUGUGU AUAUUGUGU GGAUAUUGUGUU 9-29945139 
UU UUGUUUUAG UGUUUUAGAmGm 

AGCUAGAAA CmUmAmGmAmA 
UAGCAAGUU mAmUmAmGmCA 
AAAAUAAGG AGUUAAAAUAAG 
CUAGUCCGU GCUAGUCCGUUA 
UAUCAACUU UCAmAmCmUmU 
GAAAAAGUG mGmAmAmAmAm 
GCACCGAGUC AmGmUmGmGmC 
GGUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

_____________________________________________________________________*mU ________________ 

G018973 2081 CUCCCAAACA CUCCCAAACA mC*mU*mC*CCAA chit:2994512 
CAAUAUCCCA CAAUAUCCCA ACACAAUAUCCC 4-29945144 

GUUUUAGAG AGUUUUAGAmGm 
CUAGAAAUA CmUmAmGmAmA 
GCAAGUUAA mAmUmAmGmCA 
AAUAAGGCU AGUUAAAAUAAG 
AGUCCGUUA GCUAGUCCGUUA 

AAAAGUGGC mGmAmAmAmAm 
ACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

______________________________________ *mU _________ 

GO18974 2082 UCCUCUAGCC UCCUCUAGCC mU*mC*mC*UCUA chr6:2994517 
ACAUCUUCU ACAUCUUCU GCCACAUCUUCU 6-29945196 
G GGUUUUAGA GGUUUUAGAmGm 

GCUAGAAAU CmUmAmGmAmA 
AGCAAGUUA mAmUmAmGmCA 
AAAUAAGGC AGUUAAAAUAAG 
UAGUCCGUU GCUAGUCCGUUA 
AUCAACUUG UCAmAmCmUmU 
AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

_______________________________________ GmUmCmGmGmU _________ 
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GuideID SEQID Guide Exemplary ExemplaryMod Genomic 

NOtothe Sequence FullSequence Sequence Coordinates 

Guide (SEQIDNOs: (fourterminalU 

Sequence 427-521) residuesare 

optionalandmay 

include0,1,2,3,4, 

ormoreUs)(SEQ 

_________________________________________________________ IDNOs:_603-697) ______________ 
mGmCmU*mU*mU 

______________________________________ *mU _________ 

G018975 2083 ACAGAAGAU ACAGAAGAU mA*mC*mA*GAA chr6:2994517 
GUGGCUAGA GUGGCUAGA GAUGUGGCUAGA 7-29945197 
GG GGGUUUUAG GGGUUUUAGAmG 

AGCUAGAAA mCmUmAmGmAm 
UAGCAAGUU AmAmUmAmGmC 
AAAAUAAGG AAGUUAAAAUAA 

CUAGUCCGU GGCUAGUCCGUU 

UAUCAACUU AUCAmAmCmUmU 

GAAAAAGUG mGmAmAmAmAm 
GCACCGAGUC AmGmUmGmGmC 
GGUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

_____________________________________________________________________ *mU ________________ 

GO18976 2084 CCUCUAGCCA CCUCUAGCCA mC*mC*mU*CUAG chr6:2994517 

CAUCUUCUG CAUCUUCUG CCACAUCUUCUG 7-29945197 
U UGUUUUAGA UGUUUUAGAmGm 

GCUAGAAAU CmUmAmGmAmA 
AGCAAGUUA mAmUmAmGmCA 

AAAUAAGGC AGUUAAAAUAAG 

UAGUCCGUU GCUAGUCCGUUA 
AUCAACUUG UCAmAmCmUmU 

AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

mGmCmU*mU*mU 
______________________________________*mU _________ 

G018977 2085 CCCACAGAAG CCCACAGAAG mC*mC*mC*ACAG chr6:2994518 
AUGUGGCUA AUGUGGCUA AAGAUGUGGCUA 0-29945200 
G GGUUUUAGA GGUUUUAGAmGm 

GCUAGAAAU CmUmAmGmAmA 
AGCAAGUUA mAmUmAmGmCA 
AAAUAAGGC AGUUAAAAUAAG 
UAGUCCGUU GCUAGUCCGUUA 
AUCAACUUG UCAmAmCmUmU 
AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

_____________________________________________________________________*mU ________________ 

G018978 2086 GUCAGAUCCC GUCAGAUCCC mG*mU*mC*AGA chr6:2994518 
ACAGAAGAU ACAGAAGAU UCCCACAGAAGA 7-29945207 

__________________G GGUUUUAGA UGGUUUUAGAmG __________ 
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GuideID SEQID Guide Exemplary ExemplaryMod Genomic 

NOtothe Sequence FullSequence Sequence Coordinates 

Guide (SEQIDNOs: (fourterminalU 

Sequence 427-521) residuesare 

optionalandmay 
include0,1,2,3,4, 

ormoreUs)(SEQ 

_________________________________________________________ IDNOs:_603-697) ______________ 

GCUAGAAAU mCmUmAmGmAm 
AGCAAGUUA AmAmUmAmGmC 
AAAUAAGGC AAGUUAAAAUAA 
UAGUCCGUU GGCUAGUCCGUU 
AUCAACUUG AUCAmAmCmUmU 
AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

______________________________________ *mU _________ 

G018979 2087 AUCUUCUGU AUCUUCUGU mA*mIJ*mC*~QJ chr6:2994518 
GGGAUCUGA GGGAUCUGA GUGGGAUCUGAC 8-29945208 
CC CCGUUUUAG CGUUUUAGAmGm 

AGCUAGAAA CmUmAmGmAmA 
UAGCAAGUU mAmUmAmGmCA 
AAAAUAAGG AGUUAAAAUAAG 
CUAGUCCGU GCUAGUCCGUUA 
UAUCAACUU UCAmAmCmUmU 
GAAAAAGUG mGmAmAmAmAm 
GCACCGAGUC AmGmUmGmGmC 
GGUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

_____________________________________________________________________ *mU ________________ 

G018980 2088 CCCAGGCAGU CCCAGGCAGU mC*mC*mC*AGGC chr6:2994522 
GACAGUGCCC GACAGUGCCC AGUGACAGUGCC 8-29945248 

CUAGAAAUA CmUmAmGmAmA 
GCAAGUUAA mAmUmAmGmCA 
AAUAAGGCU AGUUAAAAUAAG 
AGUCCGUUA GCUAGUCCGUUA 
UCAACUUGA UCAmAmCmUmU 
AAAAGUGGC mGmAmAmAmAm 
ACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

______________________________________ *mU _________ 

G018981 2089 CUGGGCACU CUGGGCACU mC*mU*mG*GGCA chr6:2994523 
GUCACUGCCU GUCACUGCCU CUGUCACUGCCU 0-29945250 
G GGUUUUAGA GGUUUUAGAmGm 

GCUAGAAAU CmUmAmGmAmA 
AGCAAGUUA mAmUmAmGmCA 
AAAUAAGGC AGUUAAAAUAAG 
UAGUCCGUU GCUAGUCCGUUA 

___________________________AUCAACUUG UCAmAmCmUmU _________ 
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GuideID SEQID Guide Exemplary ExemplaryMod Genomic 

NOtothe Sequence FullSequence Sequence Coordinates 

Guide (SEQIDNOs: (fourterminalU 

Sequence 427-521) residuesare 

optionalandmay 
include0,1,2,3,4, 

ormoreUs)(SEQ 

_________________________________________________________ IDNOs:_603-697) ______________ 

AAAAAGUGG mGmAmAmAmAm 
CACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

______________________________________*mU _________ 

G018982 2090 CCUGGGCACU CCUGGGCACU mC*mC*mU*GGGC chr6:2994523 
GUCACUGCCU GUCACUGCCU ACUGUCACUGCC 1-29945251 

GUUUUAGAG UGUUUUAGAmGm 
CUAGAAAUA CmUmAmGmAmA 
GCAAGUUAA mAmUmAmGmCA 
AAUAAGGCU AGUUAAAAUAAG 
AGUCCGUUA GCUAGUCCGUUA 
UCAACUUGA UCAmAmCmUmU 
AAAAGUGGC mGmAmAmAmAm 
ACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

_____________________________________________________________________*mU ________________ 

G021207 2091 CCCUGGGCAC CCCUGGGCAC mC*mC*mC*UGGG chit:2994523 
UGUCACUGCC UGUCACUGCC CACUGUCACUGC 2-29945252 

GUUUUAGAG CGUUUUAGAmGm 
CUAGAAAUA CmUmAmGmAmA 
GCAAGUUAA mAmUmAmGmCA 
AAUAAGGCU AGUUAAAAUAAG 
AGUCCGUUA GCUAGUCCGUUA 

AAAAGUGGC mGmAmAmAmAm 
ACCGAGUCG AmGmUmGmGmC 
GUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

______________________________________ *mU _________ 

GO18987 2092 UUGGGUGUU UUGGGUGUU mU*mU*mG*GGU chr6:2994530 
GGGCGGAAC GGGCGGAAC GUUGGGCGGAAC 8-29945328 
AG AGGUUUUAG AGGUUUUAGAmG 

AGCUAGAAA mCmUmAmGmAm 
UAGCAAGUU AmAmUmAmGmC 
AAAAUAAGG AAGUUAAAAUAA 
CUAGUCCGU GGCUAGUCCGUU 
UAUCAACUU AUCAmAmCmUmU 
GAAAAAGUG mGmAmAmAmAm 
GCACCGAGUC AmGmUmGmGmC 
GGUGCUUUU mAmCmCmGmAm 

_______________________________________ GmUmCmGmGmU _________ 
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GuideID SEQID Guide Exemplary ExemplaryMod Genomic 

NOtothe Sequence FullSequence Sequence Coordinates 

Guide (SEQIDNOs: (fourterminalU 

Sequence 427-521) residuesare 

optionalandmay 

include0,1,2,3,4, 

ormoreUs)(SEQ 

_________________________________________________________ IDNOs:_603-697) ______________ 
mGmCmU*mU*mU 

______________________________________ *mU _________ 

GO18988 2093 UGGAUGUAU UGGAUGUAU mIJ*mG*mG*AUG chr6:2994536 
UGAGCAUGC UGAGCAUGC UAUUGAGCAUGC 1-29945381 
GA GAGUUUUAG GAGUUUUAGAmG 

AGCUAGAAA mCmUmAmGmAm 
UAGCAAGUU AmAmUmAmGmC 
AAAAUAAGG AAGUUAAAAUAA 

CUAGUCCGU GGCUAGUCCGUU 

UAUCAACUU AUCAmAmCmUmU 

GAAAAAGUG mGmAmAmAmAm 

GCACCGAGUC AmGmUmGmGmC 
GGUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

_____________________________________________________________________ *mU ________________ 

GO18989 2094 GGAUGUAUU GGAUGUAUU mG*mG*mA*UGU chr6:2994536 
GAGCAUGCG GAGCAUGCG AUUGAGCAUGCG 2-29945382 
AU AUGUUUUAG AUGUUUUAGAmG 

AGCUAGAAA mCmUmAmGmAm 

UAGCAAGUU AmAmUmAmGmC 
AAAAUAAGG AAGUUAAAAUAA 

CUAGUCCGU GGCUAGUCCGUU 

UAUCAACUU AUCAmAmCmUmU 

GAAAAAGUG mGmAmAmAmAm 

GCACCGAGUC AmGmUmGmGmC 
GGUGCUUUU mAmCmCmGmAm 

mGmCmU*mU*mU 

______________________________________ *mU _________ 

G018963 2095 AACAUGAAG AACAUGAAG mA*mA*mC*AUG chr6:3138254 
AAAGCAGGU AAAGCAGGU AAGAAAGCAGGU 3-31382563 

GU GUGUUUUAG GUGUUUUAGAmG 
AGCUAGAAA mCmUmAmGmAm 
UAGCAAGUU AmAmUmAmGmC 
AAAAUAAGG AAGUUAAAAUAA 

CUAGUCCGU GGCUAGUCCGUU 

UAUCAACUU AUCAmAmCmUmU 
GAAAAAGUG mGmAmAmAmAm 

GCACCGAGUC AmGmUmGmGmC 
GGUGCUUUU mAmCmCmGmAm 

GmUmCmGmGmU 
mGmCmU*mU*mU 

_____________________________ ________________________________________*mU ________________ 
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[00193] InsomeembodimentstheefficacyofanHLA-AguideRNAisdeterminedby 

measunnglevelsofHLA-Aproteinonthesurfaceofacell.InsomeembodimentsHLA-A 

proteinlevelsaremeasuredbyflowcytometry(e.g., withanantibodyagainstHLA-A2and/or 

HLA-A3).Insomeembodimentsthepopulationofcellsisatleast650oHLA-Anegativeas 

measuredbyflowcytometiyrelativetoapopulationofunmodifiedcells. Income 

embodimentsthepopulationofcellsisatleast 0HLA-Anegativeasmeasuredbyflow 

cytometryrelativetoapopulationofunmodifiedcells.Insomeembodimentsthepopulation 

ofcellsisatleast800oHLA-Anegativeasmeasuredbyflowcytometiyrelativetoapopulation 

ofunmodifiedcells.Insomeembodimentsthepopulationofcellsisatleast900oHLA-A 

negativeasmeasuredbyflowcytomettyrelativetoapopulationofunmodifiedcellsInsome 

embodimentsthepopulationofcellsisatleast950oHLA-Anegativeasmeasuredbyflow 

cytometryrelativetoapopulationofunmodifiedcells.Insomeembodimentsthepopulation 

ofcellsisatleast1 oHLA-Anegativeasmeasuredbyflowcytometryrelativetoa 

populationofunmodifiedcells.  

[00194] InsomeembodimentstheefficacyofaB2MguideRNAoranHLA-Aguidemay 

bedeterminedbymeasuringtheresponseofimmunecellsin 
U orinvivo(e.g.,CDS+T 

cells)tothegeneticallymodifiedtargetcellascomparedtoanunmodifiedcell.Forexample, 

areducedresponsefromCDS+TcellsisindicativeofaneffectiveB2MguideRNAorHLA

AguideRNA.ACDS+TcellresponsemaybeevaluatedbyanassaythatmeasuresCDS+T 

cellactivationresponsese.g.,CDS+Tcellproliferationexpressionofactivationmarkers 

and/orcytokineproduction(IL-2,JFN-yTNF-a)(e.g., flowcytometiyELISA).TheCDS+T 

responsemaybeevaluatedbyco-culturingthegeneticallymodifiedcellwithCDS+Tcellsin 

vitro.InsomeembodimentsCDS+Tcellactivitymaybeevaluatedinaninvivomodele.g., 

arodentmodel.Inaninvivomodele.g., geneticallymodifiedcellsmaybeadministeredwith 

CDS+Tcell;survivalofthegeneticallymodifiedcellsisindicativeoftheabilitytoavoid 

CDS+Tcelllysis.Insomeembodimentsthemethodsproduceacompositioncomprisinga 

cellthatsurvivesinvivointhepresenceofCDS+Tcellsforgreaterthan1,2,3,4,5,or6 

weeksormore.Insomeembodimentsthemethodsproduceacompositioncomprisingacell 

thatsurvivesinvivointhepresenceofCDS+Tcellsforatleastoneweektosixweeks.Insome 

embodimentsthemethodsproduceacompositioncomprisingacellthatsurvivesinvivointhe 

presenceofCDS+Tcellsforatleasttwotofourweeks.Insomeembodimentsthemethods 

produceacompositioncomprisingacellthatsurvivesinvivointhepresenceofCDS+Tcells 
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foratleastfourtosixweeks.Insomeembodimentsthemethodsproduceacomposition 

comprisingacellthatsurvivesinvivointhepresenceofCDS+Tcellsformorethansixweeks.  

[00195] Insomeembodimentsthemethodsproduceacompositioncomprisingacellhaving 

reducedoreliminatedM[JCclassIIexpressionandreducedoreliminatedMHCclassI 

expressionrelativetoanunmodifiedcell.Insomeembodimentsthemethodsproducea 

compositioncomprisingacellhavingreducedoreliminatedMHCclassIIproteinexpression 

reducedoreliminatedCJITAproteinexpressionand/orreducedoreliminatedCJITAlevelsin 

thecellnucleusandoreliminatedreducedMHCclassIproteinexpression.Insome 

embodimentsthemethodsproduceacompositioncomprisingacellhavingreducedor 

eliminatedMI-ICclassIIproteinexpressionreducedoreliminatedCIJTAproteinexpression 

and/orreducedoreliminatedCJITAlevelsinthecellnucleusand/oreliminatedorreduced 

B2Mproteinexpression.Insomeembodiments themethodsproduceacomposition 

comprisingacellhavingreducedoreliminatedMHCclassIIproteinexpressionreducedor 

eliminatedCJITAproteinexpressionand/orreducedoreliminatedCJITAlevelsinthecell 

nucleusandreducedoreliminatedB2MmRNAlevels.Insomeembodimentsthecellelicits 

areducedoreliminatedresponsefromCDS+Tcells.  

[00196] Insomeembodimentsthemethodsproduceacompositioncomprisingacellhaving 

reducedoreliminatedMHCclassIIexpressionandreducedoreliminatedHLA-Aexpression 

relativetoanunmodifiedcellwhereinthecellishomozygousforHLA-Bandhomozygous 

forHLA-C.Insomeembodimentsthemethodsproduceacompositioncomprisingacell 

havingreducedoreliminatedMHCclassIIproteinexpressionreducedoreliminatedCIITA 

eliminatedreducedHLA-Aproteinexpression.Insomeembodimentsthemethodsproducea 

compositioncomprisingacellhavingreducedoreliminatedMHCclassIIproteinexpression 

reducedoreliminatedCIITAproteinexpressionand/orreducedoreliminatedCIITAlevelsin 

thecellnucleusand/oreliminatedorreducedHLA-Aproteinexpression.Insome 

embodimentsthecellelicitsareducedoreliminatedresponsefromCDS+Tcells.  

1100197] Insomeembodimentsanengineeredcellisprovidedwhereinthecellhasreduced 

oreliminatedexpressionofMHCclassIIandMI-ICclassIproteinonthecellsurfacewherein 

thecellcomprisesageneticmodificationinCIITAandwhereinthecell 4 

modificationinB2M.InsomeembodimentsthecellelicitsareducedresponsefromCD4+T 

cellsandelicitsareducedresponsefromCDS+Tcells.  

1100198] Insomeembodimentsanengineeredcellisprovidedwhereinthecellhasreduced 

oreliminatedexpressionofMHCclassIIandHLA-Aproteinonthecellsurfacewhereinthe 
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cellcomprisesageneticmodificationinCIJTAandwhereinthecellcomprisesagenetic 

modificationintheHLA-AgenewhereinthecellishomozygousforHLA-Bandhomozygous 

forHLA-C.Insomeembodimentsanengineeredcellisprovidedwhereinthecellhasreduced 

oreliminatedexpressionofMHCclassIIandHLA-Aproteinonthecellsurfacewhereinthe 

cellcomprisesageneticmodificationinCIJTAandwhereinthecellcomprisesagenetic 

modificationintheHLA-Agene.InsomeembodimentsthecellishomozygousforHLA-B 

andHLAC.InsomeembodimentsthecellelicitsareducedresponsefromCD4+Tcellsand 

elicitsareducedresponsefromCD8+Tcells.  

2. Exogenotisiiiicleicacids 

[00199] Insomeembodimentsthepresentdisclosureprovidesmethodsandcompositions 

forreducingoreliminatingexpressionofMHCclassIIproteinonthesurfaceofacellby 

geneticallymodifyingCIJTAasdisclosedhereinwhereinthemethodsandcompositions 

furtherprovideforexpressionofanexogenousnucleicacidbytheengineeredcell.  

a)NKcellinhibitorknock-in 

[00200] Insomeembodimentsthepresentdisclosureprovidesmethodsforreducingor 

eliminatingexpressionofMHCclassIIproteinonthesurfaceofacellbygeneticallymodifying 

CIJTAasdisclosedhereinwhereinthemethodsfurtherprovideforexpressionofanexogenous 

nucleicacidbythecellwhereintheexogenousnucleicacidencodesanNKcellinhibitor 

molecule.InsomeembodimentstheNKcellinhibitormoleculeisexpressedonthesurfaceof 

thecelltherebyavoidingtheactivityofNKcells(e.g.,lysisofthecellbytheNKcell).In 

thecellamenabletoadoptivecelltransfertherapies.Insomeembodimentsthecellisan 

allogeneiccell.  

[00201] Insomeembodimentsthemethodscomprisereducingoreliminatingexpressionof 

MHCclassIIproteinonthesurfaceofacellcomprisinggeneticallymodifyingCIITA 

comprisingcontactingthecellwithacompositioncomprisingaCIITAguideRNAdisclosed 

hereinthemethodfurthercomprisingcontactingthecellwithanucleicacidencodinganNK 

cellinhibitormolecule.Insomeembodimentsthemethodscomprisereducingoreliminating 

expressionofMHCclassIIproteinonthesurfaceofacellcomprisingmodifyingCIITA 

comprisingcontactingthecellwithacompositioncomprisingaCIITAguideRNAdisclosed 

themethodfurthercomprisingcontactingthecellwithanucleicacidencodinganNKcell 

inhibitormoleculeandaB2MguideRNAtherebyreducingoreliminatingexpressionofMHC 
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classIproteinonthesurfaceofthecell.Insomeembodimentsthemethodfurthercomprises 

contactingthecellwithanRNA-guidedDNAbindingagent.  

[00202] Insomeembodimentsthemethodscomprisereducingoreliminatingexpressionof 

MI-ICclassIIproteinonthesurfaceofacellcomprisinggeneticallymodifyingthecellwith 

oneormorecompositionscomprisingaCJITAguideRNAdisclosedhereinaB2Mguide 

RNAanucleicacidencodinganNKcellinhibitormoleculeandanRNA-guidedDNA 

bindingagentoranucleicacidencodinganRNA-guidedDNAbindingagent.  

[00203] InsomeembodimentsthemethodscompriseinducingaDSBoranSSBinCIJTA 

comprisingcontactingthecellwithacompositioncomprisingaCIITAguideRNAdisclosed 

hereinthemethodfurthercomprisingcontactingthecellwithanucleicacidencodinganNK 

cellinhibitormolecule.InsomeembodimentsthemethodscompriseinducingaDSBoran 

SSBinCIITAcomprisingcontactingthecellwithacompositioncomprisingaCIITAguide 

RNAdisclosedhereinthemethodfurthercomprisingcontactingthecellwithanucleicacid 

encodinganNKcellinhibitormoleculeandaB2MguideIOTAtherebyreducingexpression 

ofMHCclassIproteinonthesurfaceofthecell.Insomeembodimentsthemethodfurther 

comprisescontactingthecellwithanRNA-guidedDNAbindingagent.  

[00204] Insomeembodimentsthemethodscomprisereducingoreliminatingexpressionof 

theCIITAproteininacellcomprisingdeliveringacompositioncomprisingaCIITAguide 

RNAdisclosedhereinthemethodfurthercomprisingcontactingthecellwithanucleicacid 

encodinganNKcellinhibitormolecule.Insomeembodimentsthemethodscomprisereducing 

expressionoftheCIITAproteininacellcomprisingdeliveringacompositioncomprisinga 

nucleicacidencodinganNKcellinhibitormoleculeandaB2MguideRNAtherebyreducing 

expressionofMHCclassIproteinonthesurfaceofthecell.Insomeembodimentsthemethod 

furthercomprisescontactingthecellwithanRNA-guidedDNAbindingagent.  

[00205] InsomeembodimentstheNKcellinhibitormoleculebindstoaninhibitory 

receptoronanNKcell.InsomeembodimentstheNKcellinhibitormoleculebindstoan 

inhibitoryreceptorspecificforMHCclassI.InsomeembodimentstheNKcellinhibitor 

moleculebindstoaninhibitoryreceptorthatisnotspecificforMHCclassI.NKcellinhibitory 

receptorsincludee.g.,KIR(human),CD94-NKG2Aheterodimer(human/mouse),Ly49 

(mouse),2B4,SLAMF6,NKFP-BTHATKIR2DL4.  

[00206] InsomeembodimentstheNKcellinhibitormoleculebindstoNKG2A.  

[00207] InsomeembodimentstheNKcellinhibitormoleculeisanMHCclassImolecule.  

InsomeembodimentstheNKcellinhibitormoleculeisaclassicalMHCclassImolecule.In 
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someembodimentstheNKcellinhibitormoleculeisanon-classicalMI-ICclassImolecule.  

InsomeembodimentstheNKcellinhibitormoleculeisanHLAmolecule.NKcellinhibitor 

moleculesincludee.g.,HLA-CHLA-EHLA-GCdlCD4SSLAMF6,Clr-bandCD155.  

[00208] InsomeembodimentstheNKcellinhibitormoleculeisHLA-E.  
0 

[00209] InsomeembodimentstheNKcellinhibitormoleculeisafusionprotein.Insome 

embodimentstheNKcellinhibitormoleculeisafusionproteincomprisingHLA-E.Insome 

embodimentstheNKcellinhibitormoleculecomprisesB2M.InsomeembodimentstheNK 

cellinhibitormoleculecomprisesHLA-EandB2M.Insomeembodimentsthefusionprotein 

includesalinker.InsomeembodimentstheHLA-Econstructisprovidedinavector.Insome 

embodimentsavectorcomprisingtheHLA-EconstructisalentiviralvectorInsome 

embodimentstheHLA-Econstructisdeliveredtothecellvialentiviraltransduction.  

[00210] InsomeembodimentstheNKLcellinhibitormoleculeisinsertedintothegenome 

ofthetargetcell.InsomeembodimentstheNKcellinhibitormoleculeisintegratedintothe 

genomeofthetargetcell.InsomeembodimentstheNKcellinhibitormoleculeisintegrated 

intothegenomeofthetargetcellbyhomologousrecombination(HR).Insomeembodiments 

theNKcellinhibitormoleculeisintegratedintothegenomeofthetargetcellbybluntend 

insertion.InsomeembodimentstheNKcellinhibitormoleculeisintegratedintothegenome 

ofthetargetcellbynon-homologousendjoining.InsomeembodimentstheNKcellinhibitor 

moleculeisintegratedintoasafeharborlocusinthegenomeofthecell.Insomeembodiments 

theNKcellinhibitormoleculeisintegratedintooneoftheTRAClocusB2MlocusAAVS1 

locusand/orCJITAlocus.InsomeembodimentstheNKcellinhibitormoleculeisprovided 

acidassemblycompositionisalipidnanoparticle(LNP).  

[00211] Insomeembodimentsthemethodsproduceanengineeredcellthatelicitsareduced 

responsefromNKcells.TheNKcellresponsemaybeassessedinvitroorinvivo.Insome 

embodimentsNKcellactivitymaybeevaluatedbyco-culturingthegeneticallymodifiedcell 

withNKcellsinvitro.InsomeembodimentsNKcellactivitymaybeevaluatedinaninvivo 

modele.g.,arodentmodel.Inaninvivomodele.g., geneticallymodifiedcellsmaybe 

administeredwithNKcells~survivalofthegeneticallymodifiedcellsisindicativeoftheability 

toavoidNKcelllysis.Insomeembodimentsthemethodsproduceacompositioncomprising 

acellthatsurvivesinvivointhepresenceofNKcellsforgreaterthan1, 2,3,4,5,or6weeks 

ormore.Insomeembodimentsthemethodsproduceacompositioncomprisingacellthat 

survivesin UVIVOinthepresenceofNKcellsforatleastoneweektosixweeks.Insome 

U embodimentsthemethodsproduceacompositioncomprisingacellthatsurvivesinvivointhe 
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presenceofNKcellsforatleasttwotofourweeks.Insomeembodimentsthemethodsproduce 

acompositioncomprisingacellthatsurvivesinvivointhepresenceofNKcellsforatleast 

fourtosixweek.Insomeembodimentsthemethodsproduceacompositioncomprisingacell 

thatsurvivesinvivointhepresenceofNKcellsformorethansixweeks.  

[00212] Insomeembodimentsthemethodsproduceacompositioncomprisingan 

engineeredcellhavingreducedoreliminatedMHCclassIIexpressionandcomprisinga 

nucleicacidencodinganNKcellinhibitormolecule.Insomeembodimentsthemethods 

produceacompositioncomprisinganengineeredcellhavingreducedoreliminatedMHCclass 

IIexpressionandexpressionofanNKcellinhibitormoleculeonthecellsurface.Insome 

embodimentsthemethodsproduceacompositioncomprisingacellhavingreducedor 

eliminatedMHCclassIIexpressionandelicitingareducedresponsefromNKcells.Insome 

embodimentsthemethodsproduceacompositioncomprisingacellhavingreducedor 

eliminatedMI-ICclassIIproteinexpressionreducedoreliminatedCIJTAproteinexpression 

and/orreducedoreliminatedCJITAlevelsinthecellnucleusandelicitingareducedresponse 

fromNKcellsandhavingreducedoreliminatedMHCclassIproteinexpression.Insome 

embodimentsthecellelicitsareducedresponsefromCD4+TcellsCDS+Tcellsand/orNEC 

cells.  

[00213] Insomeembodimentsanallogeneiccellisprovidedwhereinthecellhasreduced 

oreliminatedexpressionofMHCclassIIandMHCclassIproteinonthecellsurfacewherein 

thecellcomprisesamodificationinCIJTAasdisclosedhereinwhereinthecellcomprisesa 

geneticmodificationinB2MandwhereinthecellcomprisesanucleicacidencodinganNEC 

fromCD4+TcellsCDS+Tcellsand/orNECcells.  
b)Targetingreceptorsandothercell-surfaceexpressed 

polypeptides;secretedpolypeptides 

[00214] Insomeembodimentsthepresentdisclosureprovidesmethodsforreducingor 

eliminatingexpressionofMHCclassIIproteinonthesurfaceofacellbygeneticallymodifying 

CIITAasdisclosedhereinwhereinthemethodsfurtherprovideforexpressionofoneormore 

exogenousnucleicacids(e.g.,anantibodychimericantigenreceptor(CAR),Tcellreceptor 

(TCR),cytokineorcytokinereceptorchemokineorchemokinereceptorenzymefusion 

proteinorothertypeofcell-surfaceboundorsolublepolypeptide).Insomeembodimentsthe 

exogenousnucleicacidencodesaproteinthatisexpressedonthecellsurface.Forexamplein 

someembodimentstheexogenousnucleicacidencodesatargetingreceptorexpressedonthe 
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cellsurface(describedfurtherherein).Insomeembodimentsthegeneticallymodifiedcellmay 

functionasa"cellfactory fortheexpressionofasecretedpolypeptideencodedbyan 

exogenousnucleicacidincludinge.g.,asasourceforcontinuousproductionofapolypeptide 

illVIVO(asdescribedfurtherherein).Insomeembodimentsthecellisanallogeneiccell.  

[00215] Insomeembodimentsthemethodscomprisereducingoreliminatingexpressionof 

MI-ICclassIIproteinonthesurfaceofacellcomprisinggeneticallymodifyingCIJTA 

comprisingcontactingthecellwithacompositioncomprisingaCJITAguideRNAasdisclosed 

hereinthemethodfurthercomprisingcontactingthecellwithanexogenousnucleicacid.In 

someembodimentsthemethodscomprisereducingoreliminatingexpressionofMHCclassII 

proteinonthesurfaceofacellcomprisinggeneticallymodifyingCJITAcomprisingcontacting 

thecellwithacompositioncomprisingaCJITAguideRNAasdisclosedhereinthemethod 

furthercomprisingcontactingthecellwithanexogenousnucleicacidandaB2MguideRNA 

therebyreducingoreliminatingexpressionofMHCclassIproteinonthesurfaceofthecell.  

InsomeembodimentsthemethodscomprisereducingoreliminatingexpressionofMHCclass 

IIproteinonthesurfaceofacellcomprisinggeneticallymodifyingtheCIJTAgenecomprising 

contactingthecellwithacompositioncomprisingaCIJTAguideRNAasdisclosedhereinthe 

methodfurthercomprisingcontactingthecellwithanexogenousnucleicacidacell-surface 

expressed(e.g.targetingreceptor)orsoluble(e.g.secreted)polypeptideandaB2Mguide 

RNAtherebyreducingoreliminatingexpressionofMHCclassIproteinonthesurfaceofthe 

cell.Insomeembodimentsthemethodscomprisecontactingthecellwithmorethanone 

exogenousnucleicacid.Insomeembodimentsthemethodfurthercomprisescontactingthe 

[00216] Insomeembodimentsthemethodscomprisereducingoreliminatingexpressionof 

MI-ICclassIIproteinonthesurfaceofacellcomprisinggeneticallymodifyingCIITA 

comprisingcontactingthecellwithacompositioncomprisingaCIITAguideRNAasdisclosed 

hereinthemethodfurthercomprisingcontactingthecellwithanexogenousnucleicacid.In 

someembodimentsthemethodscomprisereducingoreliminatingexpressionofMHCclassII 

proteinonthesurfaceofacellcomprisinggeneticallymodifyingCIITAcomprisingcontacting 

thecellwithacompositioncomprisingaCIITAguideRNAasdisclosedhereinthemethod 

furthercomprisingcontactingthecellwithanexogenousnucleicacidandanHLA-Aguide 

RNAtherebyreducingoreliminatingexpressionofHLA-Aproteinonthesurfaceofthecell.  

InsomeembodimentsthemethodscomprisereducingoreliminatingexpressionofMHCclass 

IIproteinonthesurfaceofacellcomprisinggeneticallymodifyingtheCIITAgenecomprising 

contactingthecellwithacompositioncomprisingaCIITAguideRNAasdisclosedhereinthe 
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methodfurthercomprisingcontactingthecellwithanexogenousnucleicacidacell-surface 

expressed(e.g.targetingreceptor)orsoluble(e.g.secreted)polypeptideandanHLA-Aguide 

RNAtherebyreducingoreliminatingexpressionofHLA-Aproteinonthesurfaceofthecell.  

Insomeembodimentsthemethodscomprisecontactingthecellwithmorethanoneexogenous 

nucleicacid.Insomeembodimentsthemethodfurthercomprisescontactingthecellwithan 

RNA-guidedDNAbindingagent.  

[00217] Insomeembodimentsthemethodscomprisereducingoreliminatingexpressionof 

MI-ICclassIIproteinonthesurfaceofacellcomprisinggeneticallymodifyingthecellwith 

oneormorecompositionscompnsingaCJITAguideRNAasdisclosedhereinaB2Mguide 

RNAanexogenousnucleicacidencodinganNKcellinhibitormoleculeanexogenousnucleic 

acidencodingapolypeptide(e.g.,atargetingreceptor),andanRNA-guidedDNAbinding 

agentoranucleicacidencodinganRNA-guidedDNAbindingagent.  

[00218] Insomeembodimentsthemethodscomprisereducingoreliminatingexpressionof 

MHCclassIIproteinandMHCclassIproteinonthesurfaceofacellcomprisinggenetically 

modifyingthecellwithoneormorecompositionscomprisingaCJITAguideRNAasdisclosed 

hereinaB2MguideEdNAanexogenousnucleicacidencodinganNKcellinhibitormolecule 

anexogenousnucleicacidencodingapolypeptide(e.g.,atargetingreceptor),andanRNA

guidedDNAbindingagentoranucleicacidencodinganRNA-guidedDNAbindingagent.  

[00219] Insomeembodimentsthemethodscomprisereducingoreliminatingexpressionof 

MHCclassIIproteinandHLA-Aproteinonthesurfaceofacellcomprisinggenetically 

modifyingthecellwithoneormorecompositionscomprisingaCIITAguideRNAasdisclosed 

receptor),andanRNA-guidedDNAbindingagentoranucleicacidencodinganRNA-guided 

DNAbindingagent.  

[00220] Insomeembodimentstheexogenousnucleicacidencodesapolypeptidethatis 

expressedonthesurfaceofthecell.Insomeembodimentstheexogenousnucleicacidencodes 

asolublepolypeptide.Asused , "soluble"polypeptidereferstoapolypeptidethatis 

secretedbythecell.Insomeembodimentsthesolublepolypeptideisatherapeuticpolypeptide.  

Insomeembodimentsthesolublepolypeptideisanantibody.Insomeembodimentsthe 

solublepolypeptideisanenzyme.Insomeembodimentsthesolublepolypeptideisacytokine.  

Insomeembodimentsthesolublepolypeptideisachemokine.Insomeembodimentsthe 

solublepolypeptideisafusionprotein.  

[00221] Insomeembodimentstheexogenousnucleicacidencodesanantibody.Insome 

embodimentstheexogenousnucleicacidencodesanantibodyfragment(e.g.,FabFab2).In 
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someembodimentstheexogenousnucleicacidencodesisafull-lengthantibody.Insome 

embodimentstheexogenousnucleicacidencodesisasingle-chainantibody(e.g.,scFv).In 

someembodimentstheantibodyisanIgO,1gMJgDIgAor1gB.Insomeembodimentsthe 

antibodyisanIgOantibody.InsomeembodimentstheantibodyisanIgGiantibody.Insome 

embodimentstheantibodyisan1g04antibody.Insomeembodimentstheheavychain 

constantregioncontainsmutationsknowntoreduceeffectorfunctions.Insomeembodiments 

theheavychainconstantregioncontainsmutationsknowntoenhanceeffectorfunctions.In 

someembodimentstheantibodyisabispecificantibody.Insomeembodimentstheantibody 

isasingle-domainantibody(e.g.,VHdomain-onlyantibody).  

[00222] Insomeembodimentstheexogenousnucleicacidencodesaneutralizingantibody.  

Aneutralizingantibodyneutralizestheactivityofitstargetantigen.Insomeembodimentsthe 

antibodyisaneutralizingantibodyagainstavirusantigen.Insomeembodimentstheantibody 

neutralizesatargetviralantigenblockingtheabilityofthevirustoinfectacell.Insome 

embodimentsacell-basedneutralizationassaymaybeusedtomeasuretheneutralizing 

activityofanantibody.Theparticularcellsandreadoutwilldependonthetargetantigenof 

theneutralizingantibody.Thehalfmaximaleffectiveconcentration(BC5o)oftheantibodycan 

bemeasuredinacell-basedneutralizationassaywhereinalowerEC5oisindicativeofmore 

potentneutralizingantibody.  

[00223] Insomeembodimentstheexogenousnucleicacidencodesanantibodythatbinds 

toanantigenassociatedwithadiseaseordisorder(seee.g.,diseasesanddisordersdescribed 

inSectionIV).  

expressedonthesurfaceofthecell(i.e., acell-surfaceboundprotein).Insomeembodiments 

theexogenousnucleicacidencodesatargetingreceptor.A"targetingreceptor,, isareceptor 

presentonthesurfaceofacelle.g.,aTcelltopermitbindingofthecelltoatargetsitee.g., 

aspecificcellortissueinanorganism.InsomeembodimentsthetargetingreceptorisaCAR.  

InsomeembodimentsthetargetingreceptorisauniversalCAR(UniCAR).Insome 

embodimentsthetargetingreceptorisaTCR.Insomeembodimentsthetargetingreceptoris 

aTRuC.InsomeembodimentsthetargetingreceptorisaBcellreceptor(BCR)(e.g., 

expressedonaBcell).Insomeembodimentsthetargetingreceptorischemokinereceptor.In 

someembodimentsthetargetingreceptorisacytokinereceptor.  

[00225] Insomeembodimentstargetingreceptorsincludeachimericantigenreceptor 

(CAR),aT-cellreceptor(TCR),andareceptorforacellsurfacemoleculeoperablylinked 

throughatleastatransmembranedomaininaninternalsignalingdomaincapableofactivating 
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aTcelluponbindingoftheextracellularreceptorportion.InsomeembodimentsaCARrefers 

toanextracellularantigenrecognitiondomaine.g.,anscFvVHHnanobody;operablylinked 

toanintracellularsignalingdomainwhichactivatestheTcellwhenanantigenisbound.CARs 
9 

arecomposedoffourregions:anantigenrecognitiondomainanextracellularhingeregiona 
transmembrane 9 9 

domainandanintracellularT-cellsignalingdomain.Suchreceptorsarewell 

known in the art (see, e.g., W02020092057, W02019191114, W02019147805 

W02018208837).AreverseduniversalCARthatpromotesbindingofanimmunecelltoa 

targetcellthroughanadaptormolecule(seee.g.,W02019238722)isalsocontemplated.  

CARscanbetargetedtoanyantigentowhichanantibodycanbedevelopedandaretypically 

directedtomoleculesdisplayedonthesurfaceofacellortissuetobetargeted.Insome 

embodimentsthetargetingreceptorcomprisesanantigenrecognitiondomain(e.g.,acancer 

antigenrecognitiondomainandasubunitofaTCR(e.g.,aTRuC).(SeeBaeuerleetal.Nature 

Communications2087(2019).) 

[00226] InsomeembodimentstheexogenousnucleicacidencodesaTCR.Insome 

embodimentstheexogenousnucleicacidencodesageneticallymodifiedTCR.Insome 

embodimentstheexogenousnucleicacidencodesisageneticallymodifiedTCRwith 

specificityforapolypeptideexpressedbycancercells.Insomeembodimentstheexogenous 

nucleicacidencodesatargetingreceptorspecificforWilms'tumorgene(WT1)antigen.In 

someembodimentstheexogenousnucleicacidencodestheWT1-specificTCR(seee.g., 

W02020/0S1613A1).  

[00227] Insomeembodimentsanexogenousnucleicacidisinsertedintothegenomeofthe 

thetargetcell.Insomeembodimentstheexogenousnucleicacidisintegratedintothegenome 

ofthetargetcellbyhomologousrecombination(HR).Insomeembodimentstheexogenous 

nucleicacidisintegratedintothegenomeofthetargetcellbybluntendinsertion.Insome 

embodimentstheexogenousnucleicacidisintegratedintothegenomeofthetargetcellby 

non-homologousendjoining.Insomeembodimentstheexogenousnucleicacidisintegrated 

intoasafeharborlocusinthegenomeofthecell.Insomeembodimentstheexogenousnucleic 

acidisintegratedintooneoftheTRAClocusB2MlocusAAVS1locusand/orCIITAlocus.  

Insomeembodimentstheexogenousnucleicacidisprovidedtothecellinalipidnucleicacid 

assemblycomposition.Insomeembodimentsthelipidnucleicacidassemblycompositionis 

alipidnanoparticle(LNP).  

[00228] Insomeembodimentsthemethodsproduceacompositioncomprisingan 

engineeredcellhavingreducedoreliminatedMHCclassIIexpressionandcomprisingan 
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exogenousnucleicacid.Insomeembodimentsthemethodsproduceacompositioncomprising 

anengineeredcellhavingreducedoreliminatedMHCclassIIexpressionandthatsecretes 

and/orexpressesapolypeptideencodedbyanexogenousnucleicacidintegratedintothe 

genomeofthecell.Insomeembodimentsthemethodsproduceacompositioncomprisingan 

engineeredcellhavingreducedoreliminatedMHCclassIIproteinexpressionreducedor 

eliminatedCJITAproteinexpressionand/orreducedoreliminatedCJITAlevelsinthecell 

nucleusandelicitingareducedresponsefromNKcellsandhavingreducedMHCclassI 

proteinexpressionandsecretingand/orexpressingapolypeptideencodedbyanexogenous 

nucleicacidintegratedintothegenomeofthecell.Insomeembodimentstheengineeredcell 

elicitsareducedresponsefromCD4+TcellsCDS+Tcellsand/orNKcells.  

[00229] Insomeembodimentsanallogeneiccellisprovidedwhereinthecellhasreduced 

oreliminatedexpressionofMHCclassIIandMI-ICclassIproteinonthecellsurfacewherein 

thecellcomprisesamodificationinCIITAasdisclosedhereinwhereinthecellcomprisesa 

modificationinB2MwhereinthecellcomprisesanexogenousnucleicacidencodinganNKL 

cellinhibitormoleculeandwhereinthecellfurthercomprisesanexogenousnucleicacid 

encodingapolypeptide(e.g.,atargetingreceptor).Insomeembodimentstheallogeneiccell 

elicitsareducedresponsefromCD4+TcellsCDS+Tcellsand/orNKcellsandfurther 

secretesand/orexpressesatherapeuticagent.  

[00230] Inembodimentsanallogeneiccellisprovidedwhereinthecellhasreducedor 

eliminatedexpressionofMHCclassIIandHLA-Aproteinonthecellsurfacewhereinthecell 

comprisesamodificationinCIITAasdisclosedherein whereinthecellcompnsesa 

encodingapolypeptide(e.g.,atargetingreceptor).Insomeembodimentstheallogeneiccell 

elicitsareducedresponsefromCD4+Tcellsand/orCDS+Tcells.  

[00231] Insomeembodimentsthepresentdisclosureprovidesmethodsforreducingor 

eliminatingexpressionofMHCclassIIproteinonthesurfaceofacellbygeneticallymodifying 

CIITAasdisclosedhereinwhereinthemethodsfurtherprovideforreducingexpressionofone 

ormoreadditionaltargetgenes(e.g., TRACTRBC).Insomeembodimentstheadditional 

geneticmodificationsprovidefurtheradvantagesforuseofthegeneticallymodifiedcellsfor 

adoptivecelltransferapplications.Insomeembodimentsthecellisanallogeneiccell.  

[00232] Insomeembodimentsthemethodscomprisereducingoreliminatingexpressionof 

MHCclassIIproteinonthesurfaceofacellcomprisinggeneticallymodifyingCIITA 

comprisingcontactingthecellwithacompositioncomprisingaCIITAguideRNAasdisclosed 

hereinthemethodfurthercomprisingcontactingthecellwithaguideRNAthatdirectsan 
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RNA-guidedDNAbindingagenttoatargetsequencelocatedinananothergene(e.g.,agene 

otherthanCIJTAorB2MorHLA-A),therebyreducingoreliminatingexpressionoftheother 

gene.InsomeembodimentsthemethodscomprisereducingexpressionofMI-ICclassII 

proteinonthesurfaceofacellcomprisinggeneticallymodifyingCJITAcomprisingcontacting 

thecellwithacompositioncomprisingaCJITAguideRNAasdisclosedhereinthemethod 

furthercomprisingcontactingthecellwithaguideRNAthatdirectsanRNA-guidedDNA 

bindingagenttoatargetsequencelocatedinananothergeneandaB2MguideRNAthereby 

reducingoreliminatingexpressionofMHCclassIproteinonthesurfaceofthecell.Insome 

embodimentsthemethodscomprisereducingoreliminatingexpressionofMHCclassII 

proteinonthesurfaceofacellcomprisinggeneticallymodifyingCJITAcomprisingcontacting 

thecellwithacompositioncomprisingaCJITAguideRNAasdisclosedhereinthemethod 

furthercomprisingcontactingthecellwithaguideRNAthatdirectsanIOTA-guidedDNA 

bindingagenttoatargetsequencelocatedinananothergenetherebyreducingoreliminating 

expressionoftheothergeneandanexogenousnucleicacidencodingapolypeptide(e.g.,a 

targetingreceptor).  

[00233] Insomeembodimentsthemethodscomprisereducingoreliminatingexpressionof 

MHCclassIIproteinonthesurfaceofacellcomprisinggeneticallymodifyingCIJTA 

comprisingcontactingthecellwithacompositioncomprisingaCJITAguideRNAasdisclosed 

hereinthemethodfurthercomprisingcontactingthecellwithaguideRNAthatdirectsan 

RNA-guidedDNAbindingagenttoatargetsequencelocatedinananothergene(e.g.,agene 

otherthanCIJTAorB2MorHLA-A),therebyreducingoreliminatingexpressionoftheother 

proteinonthesurfaceofacellcomprisinggeneticallymodifyingCJITAcomprisingcontacting 

thecellwithacompositioncomprisingaCJITAguideRNAasdisclosedhereinthemethod 

furthercomprisingcontactingthecellwithaguideRNAthatdirectsanRNA-guidedDNA 

bindingagenttoatargetsequencelocatedinananothergeneandanHLA-AguideRNA 

therebyreducingoreliminatingexpressionofHLA-Aproteinonthesurfaceofthecell.In 

someembodimentsthemethodscomprisereducingoreliminatingexpressionofMHCclassII 

proteinonthesurfaceofacellcomprisinggeneticallymodifyingCJITAcomprisingcontacting 

thecellwithacompositioncomprisingaCJITAguideRNAasdisclosedhereinthemethod 

furthercomprisingcontactingthecellwithaguideRNAthatdirectsanRNA-guidedDNA 

bindingagenttoatargetsequencelocatedinananothergenetherebyreducingoreliminating 

expressionoftheothergeneandanexogenousnucleicacidencodingapolypeptide(e.g.,a 

targetingreceptor).  
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[00234] Insomeembodimentsthemethodscomprisereducingoreliminatingexpressionof 

MI-ICclassIIproteinonthesurfaceofacellcomprisinggeneticallymodifyingCIJTA 

comprisingcontactingthecellwithacompositioncomprisingaCJITAguideRNAasdisclosed 

hereinthemethodfurthercomprisingcontactingthecellwithaguideRNAthatdirectsan 

RNA-guidedDNAbindingagenttoatargetsequencelocatedinananothergenethereby 

reducingexpressionoftheothergeneaB2MguideRNAtherebyreducingexpressionof 

MI-ICclassIproteinonthesurfaceofthecellandanexogenousnucleicacidencodinganNK 

cellinhibitor.  

[00235] Insomeembodimentsthemethodscomprisereducingoreliminatingexpressionof 

MHCclassIIproteinonthesurfaceofacellcomprisinggeneticallymodifyingCIJTA 

comprisingcontactingthecellwithacompositioncomprisingaCIITAguideRNAasdisclosed 

hereinthemethodfurthercomprisingcontactingthecellwithaguideRNAthatdirectsan 

RNA-guidedDNAbindingagenttoatargetsequencelocatedinananothergenethereby 

reducingexpressionoftheothergeneandanHLA-AguideIOTAtherebyreducingexpression 

ofHLA-Aproteinonthesurfaceofthecell.  

[00236] Insomeembodimentsthemethodscomprisereducingoreliminatingexpressionof 

MHCclassIIproteinonthesurfaceofacellcomprisinggeneticallymodifyingCIITA 

comprisingcontactingthecellwithacompositioncomprisingaCIITAguideRNAasdisclosed 

hereinthemethodfurthercomprisingcontactingthecellwithaguideRNAthatdirectsan 

RNA-guidedDNAbindingagenttoatargetsequencelocatedinananothergenethereby 

reducingoreliminatingexpressionoftheothergeneaB2MguideRNAtherebyreducingor 

nucleicacidencodingapolypeptide(e.g.,atargetingreceptor).  

[00237] Insomeembodimentsthemethodscomprisereducingoreliminatingexpressionof 

MHCclassIIproteinonthesurfaceofacellcomprisinggeneticallymodifyingCIITA 

comprisingcontactingthecellwithacompositioncomprisingaCIITAguideRNAasdisclosed 

hereinthemethodfurthercomprisingcontactingthecellwithaguideRNAthatdirectsan 

RNA-guidedDNAbindingagenttoatargetsequencelocatedinananothergeneanexogenous 

nucleicacidencodinganNKcellinhibitormoleculeandanexogenousnucleicacidencoding 

apolypeptide(e.g.,atargetingreceptor).  

[00238] Insomeembodimentsthemethodscomprisereducingoreliminatingexpressionof 

MHCclassIIproteinonthesurfaceofacellcomprisinggeneticallymodifyingCIITA 

comprisingcontactingthecellwithacompositioncomprisingaCIITAguideRNAasdisclosed 

hereinthemethodfurthercomprisingcontactingthecellwithaguideRNAthatdirectsan 
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RNA-guidedDNAbindingagenttoatargetsequencelocatedinananothergenethereby 

reducingexpressionoftheothergeneandanHLA-AguideRNAtherebyreducingexpression 

ofHLA-Aproteinonthesurfaceofthecellandanexogenousnucleicacidencodinga 

polypeptide(e.g.,atargetingreceptor).  

[00239] Insomeembodimentsthemethodscomprisereducingoreliminatingexpressionof 

MI-ICclassIIproteinonthesurfaceofacellcomprisinggeneticallymodifyingCIJTA 

comprisingcontactingthecellwithacompositioncomprisingaCJITAguideRNAasdisclosed 

hereinthemethodfurthercomprisingcontactingthecellwithaguideRNAthatdirectsan 

RNA-guidedDNAbindingagenttoatargetsequencelocatedinananothergenethereby 

reducingoreliminatingexpressionoftheadditionalgeneaB2MguideRNAtherebyreducing 

oreliminatingexpressionofMHCclassIproteinonthesurfaceofthecellanexogenous 

nucleicacidencodinganNKcellinhibitormoleculeandanexogenousnucleicacidencoding 

apolypeptide(e.g.,atargetingreceptor).Insomeembodimentsthemethodfurthercompnses 

contactingthecellwithanRNA-guidedDNAbindingagent.  

[00240] Insomeembodimentsthemethodscomprisereducingoreliminatingexpressionof 

MHCclassIIproteinonthesurfaceofacellcomprisinggeneticallymodifyingthecellwith 

oneormorecompositionscompnsingaCJITAguideRNAasdisclosedhereinaB2Mguide 

RNAanexogenousnucleicacidencodinganNKcellinhibitormoleculeanexogenousnucleic 

acidencodingpolypeptide(e.g.,atargetingreceptor),aguideRNAthatdirectsanRNA-guided 

DNAbindingagenttoatargetsequencelocatedinananothergenetherebyreducingor 

eliminatingexpressionoftheothergeneandanRNA-guidedDNAbindingagentoranucleic 

[00241] Insomeembodimentsthemethodscomprisereducingoreliminatingexpressionof 

MHCclassIIproteinonthesurfaceofacellcomprisinggeneticallymodifyingthecellwith 

oneormorecompositionscomprisingaCIITAguideRNAasdisclosedhereinanHLA-A 

guideRNAanexogenousnucleicacidencodingpolypeptide(e.g.,atargetingreceptor),a 

guideRNAthatdirectsanRNA-guidedDNAbindingagenttoatargetsequencelocatedinan 

anothergenetherebyreducingoreliminatingexpressionoftheothergeneandanRNA-guided 

DNAbindingagentoranucleicacidencodinganRNA-guidedDNAbindingagent.  

[00242] InsomeembodimentstheadditionaltargetgeneisTRAC.Insomeembodiments 

theadditionaltargetgeneisTRBC.  
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D.ExemplaryCellTypes 

[00243] Insomeembodimentsmethodsandcompositionsdisclosedhereingenetically 

modifyacell.Insomeembodimentsthecellisanallogeneiccell.Insomeembodimentsthe 

cellisahumancell.Insomeembodimentsthegeneticallymodifiedcellisreferredtoasan 

engineeredcell.Anengineeredcellreferstoacell(orprogenyofacell)comprisingan 

engineeredgeneticmodificatione.g.thathasbeencontactedwithageneeditingsystemand 

geneticallymodifiedbythegeneeditingsystem.Thetermsengineeredcell"and"genetically 

modifiedcell"areusedinterchangeablythroughout.Theengineeredcellmaybeanyofthe 

exemplarycelltypesdisclosedherein.  

[00244] Insomeembodimentsthecellisanimmunecell.Asusedherein"immunecell" 

referstoacelloftheimmunesystemincludinge.g., alymphocyte(e.g., TcellBcellnatural 

killercell("NKcell"andNKTcelloriNKTcell)),monocytemacrophagemastcell, 

dendriticcell, orgranulocyte(e.g., neutrophil eosinophil andbasophil). Income 

embodimentsthecellisaprimaryimmunecell.Insomeembodimentstheimmunesystem 

cellmaybeselectedfromCD3~CD4~andCD8~TcellsregulatoryTcells(Tregs),Bcells 

NKcellsanddendriticcells(DC).Insomeembodimentstheimmunecellisallogeneic.  

[00245] Insomeembodimentsthecellisalymphocyte.Insomeembodimentsthecellis 

anadaptiveimmunecell.InsomeembodimentsthecellisaTcell.Insomeembodimentsthe 

cellisaBcell.InsomeembodimentsthecellisaNECcell.Insomeembodimentsthe 

lymphocyteisallogeneic.  

[00246] AsusedhereinaTcellcanbedefinedasacellthatexpressesaTcellreceptor 

(CCTCR~~oroj~3TCR"ory6TCR"),howeverinsomeembodimentstheTCRofaTcellmay 
begeneticallymodifiedtoreduceitsexpression(e.g., bygeneticmodificationtotheTRACor 

TRBCgenes),thereforeexpressionoftheproteinCD3maybeusedasamarkertoidentifya 

Tcellbystandardflowcytometiymethods.CD3isamulti-subunitsignalingcomplexthat 

associateswiththeTCR.ThusaTcellmaybereferredtoasCD3+.Insomeembodimentsa 

TcellisacellthatexpressesaCD3+markerandeitheraCD4+orCDS+marker.Insome 

embodimentstheTcellisallogeneic.  

[00247] InsomeembodimentstheTcellexpressestheglycoproteinCDSandthereforeis 

CDS+bystandardflowcytometiymethodsandmaybereferredtoasaCCcytotoxic"Tcell.In 

someembodimentstheTcellexpressestheglycoproteinCD4andthereforeisCD4+by 

standardflowcytometrymethodsandmaybereferredtoasaCChelper Tcell.CD4+Tcells 

candifferentiateintosubsetsandmaybereferredtoasaThicellTh2cellTh9cellThi7cell, 
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Th22cellTregulatory("Treg')cellorTfolhcularhelpercells("Tffi").BachCD4+subset 

releasesspecificcytokinesthatcanhaveeitherproinflammatoryoranti-inflammatoty 

functionssurvivalorprotectivefunctions.ATcellmaybeisolatedfromasubjectbyCD4+ 

orCD8+selectionmethods.  

[00248] InsomeembodimentstheTcellisamemoryTcell.InthebodyamemoryTcell 

hasencounteredantigen.AmemoryTcellcanbelocatedinthesecondarylymphoidorgans 

(centralmemoryTcells)orinrecentlyinfectedtissue(effectormemoryTcells).AmemoryT 

cellmaybeaCD8+Tcell.AmemoryTcellmaybeaCD4+Tcell.  

[00249] AsusedhereinacentralmemoryTcell"canbedefinedasanantigen-experienced 

TcellandforexamplemayexpressesCD62LandCD45RO.AcentralmemoryTcellmay 

bedetectedasCD62L+andCD45RO+byCentralmemoryTcellsalsoexpress CCR7 

thereforemaybedetectedasCCR7+bystandardflowcytometrymethods.  
C.' 

[00250] Asusedhereinanearlystem-cellmemoryTcell"(or"Tscm)canbedefinedas 
aTcellthatexpressesCD27andCD45RAandthereforeisCD27+andCD45RA+bystandard 

flowcytometrymethods.ATscmdoesnotexpresstheCD45isoformCD45ROthereforea 

TscmwillfurtherbeCD45RO-ifstainedforthisisoformbystandardflowcytometrymethods.  

ACD45RO-CD27+cellisthereforealsoanearlystem-cellmemoryTcell.Tscmcellsfurther 

expressCD62LandCCR7,thereforemaybedetectedasCD62L+andCCR7+bystandard 

flowcytometrymethods.Earlystem-cellmemoryTcellshavebeenshowntocorrelatewith 

increasedpersistenceandtherapeuticefficacyofcelltherapyproducts.  

[00251] InsomeembodimentsthecellisaBcell.Asusedhereina"Bcell"canbedefined 

thereforeaBcellisCD19+and/orCD2O+,and/orBCMA+bystandardflowcytometiy 

methods.ABcellisfurthernegativeforCD3andCD56bystandardflowcytometrymethods.  

TheBcellmaybeaplasmacell.TheBcellmaybeamemoryBcell.TheBcellmaybea 

naIveBcell.TheBcellmaybeJgM+,orhasaclass-switchedBcellreceptor(e.g., Ig&t-,or 

JgA+).InsomeembodimentstheBcellisallogeneic.  

[00252] Insomeembodimentsthecellisamononuclearcellsuchasfrombonemarrowor 

peripheralblood.Insomeembodimentsthecellisaperipheralbloodmononuclearcell 

("PBMC").InsomeembodimentsthecellisaPBMCe.g.alymphocyteormonocyte.In 

someembodimentsthecellisaperipheralbloodlymphocyte("PBL").Insomeembodiments 

themononuclearcellisallogeneic.  

[00253] CellsusedinACTand/ortissueregenerativetherapyareincludedsuchasstem 

cellsprogenitorcellsandprimarycells. Stemcellsforexampleincludepluripotentstem 
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cells(PSCs);inducedpluripotentstemcells(iPSCs);embryonicstemcells(ESCs), 

mesenchymalstemcells(MSCs, e.g., isolatedfrombonemarrow(BM),peripheralblood(PB), 
(HSCwe 

placentaumbilicalcord(UC)oradipose);hematopoieticstemcells , .g.isolatedfrom 
BMorUC);neuralstemcells(NSCs);tissuespecificprogenitorstemcells(TSPSCs);and 

limbalstemcells(LSCsjProgenitorandprimarycellsincludemononuclearcells(MNCse.g., 

isolatedfromBMorPB);endothelialprogenitorcells(EPCse.g.9 fromBMPBand 

UC);neuralprogenitorcells(NPCs);andtissue-specificprimarycellsorcellsderived 

therefrom(TSCs)includingchondrocytesmyocytesandkeratinocytes. Cellsfororganor 

tissuetransplantationssuchasisletcellscardiomyocytesthyroidcellsthymocytesneuronal 

cellsskincellsandretinalcellsarealsoincluded.  

[00254] Insomeembodimentsthecellisahumancellsuchasacellisolatedfromahuman 

subject.InsomeembodimentsthecellisisolatedfromhumandonorPBMCsorleukopaks.In 

someembodimentsthecellisfromasubjectwithaconditiondisorderordisease.Insome 

embodimentsthecellisfromahumandonorwithEpsteinBarrVirus("BBV").  

[00255] Insomeembodimentsthemethodsarecarriedoutcxvivo.Asusedherein,"exvivo 

referstoaninvitromethodwhereinthecelliscapableofbeingtransferredintoasubjecte.g.  

asanACTtherapy.Insomeembodimentsanexvivomethodisaninvitromethodinvolving 

anACTtherapycellorcellpopulation.  

[00256] Insomeembodimentsthecellisfromacellline.Insomeembodimentsthecell 

lineisderivedfromahumansubject.Insomeembodimentsthecelllineisalymphoblastoid 

cellline("LCL").Thecellmaybecryopreservedandthawed.Thecellmaynothavebeen 

[00257] Insomeembodimentsthecellisfromacellbank.Insomeembodimentsthecell 

isgeneticallymodifiedandthentransferredintoacellbank.Insomeembodimentsthecellis 

removedfromasubjectgeneticallymodifiedexvivoandtransferredintoacellbank.Insome 

embodimentsageneticallymodifiedpopulationofcellsistransferredintoacellbank.Insome 

embodimentsageneticallymodifiedpopulationofimmunecellsistransferredintoacellbank.  

Insomeembodimentsageneticallymodifiedpopulationofimmunecellscomprisingafirst 

andsecondsubpopulationswhereinthefirstandsecondsub-populationshaveatleastone 

commongeneticmodificationandatleastonedifferentgeneticmodificationaretransferred 

intoacellbank.  

[00258] InsomeembodimentswhenthecellishomozygousforHLA-BtheHLA-Ballele 

isselectedfromanyoneofthefollowingHLA-Balleles:HLA~B*O7:O2.HLA~B*O8:O1~HLA

B*44:02.HLA~B*35:O1.HLA~B*4O:O1.HLA~B*57:O1.HLA~B*14:O2.HLA~B*15:O1.  
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HLA~B*13:02,HLA~B*44:03,HLA~B*38:01HLA~B*1S:01;HLA~B*44:03,HLA~B*51:01'I 

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*51:0LHLA~B*37:01,HLA~B*53:01;HLA~B*55:0LHLA~B*44:029 

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

[00259] InsomeembodimentswhenthecellishomozygousforHLA-CtheHLA-Callele 

isselectedfromanyoneofthefollowingHLA-Calleles:HLA~C*07:02.HLA~C*07:019 HLA

C*05:01.HLA~C*04:01HLA~C*03:04.HLA~C*06:0ZHLA~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*15:029 

HLA~C*07:01.HLA~C*03:0tHLA~C*12:03wHLA~C*02:02;HLA~C*04:01.HLA~C*05:019 

HLA~C*12:029HLA~C*14:02wHLA~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.  

[00260] InsomeembodimentsthecellishomozygousforHLA-Bandhomozygousfor 

HLA-CandtheHLA-BalleleisselectedfromanyoneofthefollowingHLA-Balleles:HLA

B*07:02.HLA~B*08:01.HLA~B*44:02.HLA~B*35:01.HLA~B*40:01.HLA~B*57:019 

HLA~B*14:02.HLA~B*15:01.HLA~B*13:02.HLA~B*44:03;HLA~B*38:01.HLA~B*18:01.  

HLA~B*44:03.HLA~B*51:01.HLA~B*49:019 HLA~B*15:01;HLA~B*18:01.HLA~B*27:059 

HLA~B*35:03.HLA~B*18:01.HLA~B*52:01~HLA~B*51:01;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-CalleleisselectedfromanyoneofthefollowingHLA-Calleles:HLA

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

C*08:02.HLA~C*03:03.HLA~C*06:02.HLA~C*16:01wHLA~C*12:03~HLA~C*07:019 

HLA~C*04:01.HLA~C*05:01.HLA~C*12:029HLA~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.  

[00261] InsomeembodimentsthecellishomozygousforHLA-Bandhomozygousfor 

HLA-CandtheHLA-BandHLA-CallelesareselectedfromanyoneofthefollowingHLA

BandHLA-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*04:01.HLA~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
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B*27:05andHLA~C*O2:OZHLA~B*35:O3andHLA~C*O4:O1.HLA~B*1S:O1andHLA

C*05:O1.HLA~B*52:O1 andHLA~C*12:O2.HLA~B*51:O1 andHLA~C*14:O2.HLA

B*37:O1andHLA~C*O6:OZHLA~B*53:O1andHLA~C*O4:O1.HLA~B*55:O1andHLA

C*03:03.HLA~B*44:O2andHLA~C*O7:O4.HLA~B*44:O3andHLA~C*O7:O1.HLA

B*35:02andHLA~C*O4:O1HLA~B*15:O1andHLA~C*O4:OLandHLA~B*4O:O2andHLA

C*02:02.InsomeembodimentsthecellishomozygousforHLA-BandhomozygousforHLA

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

embodimentsthecellishomozygousforHLA-BandhomozygousforHLA-CandtheHLA

BandHLA-CallelesareHLA~B*OS:O1andHLA~C*O7:O1.Insomeembodimentsthecellis 

homozygousforHLA-BandhomozygousforHLA-CandtheHLA-BandHLA-Callelesare 

HLA~B*44:02andHLA~C*O5:01. InsomeembodimentsthecellishomozygousforHLA-B 

andhomozygousforHLA-CandtheHLA-BandHLA-CallelesareHLA~B*35:O1andHLA

C*04:O1.  

III. DetailsoftheGeneEditingSystems 

[00262] Varioussuitablegeneeditingsystemsmaybeusedtomaketheengineeredcells 

disclosedhereinincludingbutnotlimitedtotheCRISPR/Cassystemzincfingernuclease 

(ZFN) system and the transcription activator-like effector nuclease (TALEN) 

system.Generallythegeneeditingsystemsinvolvetheuseofengineeredcleavagesystems 

toinduceadoublestrandbreak(DSB)oranick(e.g.,asinglestrandbreakorSSB)inatarget 

DNAsequence.Cleavageornickingcanoccurthroughtheuseofspecificnucleasessuchas 

engineeredZFNTALENsorusingtheCRJSPR/CassystemwithanengineeredguideRNA 

beingdevelopedbasedontheArgonautesystem(e.g.,fromT.thermophilusknownas 

'TtAgo',seeSwartsetal(2014)Nature507(7491):258-261),whichalsomayhavethe 

potentialforusesingeneeditingandgenetherapy.  

[00263] InsomeembodimentsthegeneeditingsystemisaTALENsystem.Transcription 

activator-likeeffectornucleases(TALEN)arerestrictionenzymesthatcanbeengineeredto 

cutspecificsequencesofDNA.TheyaremadebyfusingaTALeffectorDNA-bindingdomain 

toaDNAcleavagedomain(anucleasewhichcutsDNAstrands).Transcriptionactivator-like 

effectors(TALEs)canbeengineeredtobindtoadesiredDNAsequencetopromoteDNA 

cleavageatspecificlocations(seee.g.,Boch,2011,NatureBiotech).Therestrictionenzymes 

canbeintroducedintocellsforuseingeneeditingorforgeneeditinginsituatechnique 

knownasgeneeditingwithengineerednucleases.Suchmethodsandcompositionsforuse 

155 

toguidespecificcleavageornickingofatargetDNAsequence.Furthertargetednucleasesare



WO20221140587 PCTfLTS2O21/064933 

thereinareknownintheart.Seee.g.,W02019147805W02014040370W02018073393 

thecontentsofwhichareherebyincorporatedintheirentireties.  

[00264] Insomeembodimentsthegeneeditingsystemisazinc-fingersystem.Zinc-finger 

nucleases(ZFNs)areartificialrestrictionenzymesgeneratedbyfusingazincfingerDNA

bindingdomaintoaDNA-cleavagedomain.Zincfingerdomainscanbeengineeredtotarget 

specificdesiredDNAsequencestoenableszinc-fingernucleasestotargetuniquesequences 

withincomplexgenomes.Thenon-specificcleavagedomainfromthetypeusrestriction 

endonucleaseFokIistypicallyusedasthecleavagedomaininZFNs.Cleavageisrepairedby 

endogenousDNArepairmachinetyallowingZFNtopreciselyalterthegenomesofhigher 

organisms.Suchmethodsandcompositionsforusethereinareknownintheart.Seee.g., 

W02011091324,thecontentsofwhichareherebyincorporatedintheirentireties.  

[00265] InsomeembodimentsthegeneeditingsystemisaCRISPR/Cassystemincluding 

e.g.,aCRJSPRguideRNAcomprisingaguidesequenceandRNA-guidedDNAbindingagent, 

anddescribedfurtherherein.  

A.CRISPRGuideRNA 

[00266] Providedhereinareguidesequencesusefulformodifyingatargetsequencee.g., 

usingaguideRNAcomprisingadisclosedguidesequencewithanRNA-guidedDNAbinding 

agent(e.g.,aCRISPR/Cassystem).  

[00267] Eachoftheguidesequencesdisclosedhereinmayfurthercompriseadditional 

nucleotidestoformacrRNAe.g.,withthefollowingexemplarynucleotidesequence 

NO:170)in5'to3'orientation. InthecaseofasgRNAtheaboveguidesequencesmay 

furthercompriseadditionalnucleotides(scaffoldsequence)toformasgRNAe.g.,withthe 

followingexemplatynucleotidesequencefollowingthe3'endoftheguidesequence.  

GUUUUAGAGCUAGAAAUAGCAAGUUAAAAUAAGGCUAGUCCGUUAUCAACUU 

GAAAAAGUGGCACCGAGUCGGUGCUUUU (SEQ ID NO: 171) or 

GUUUUAGAGCUAGAAAUAGCAAGUUAAAAUAAGGCUAGUCCGUUAUCAACUU 

GAAAAAGUGGCACCGAGUCGGUGC(SEQIDNO:172,whichisSEQIDNO:171 

withoutthefourterminalU's)in5'to3'orientation.Insomeembodimentsthefourterminal 

U5ofSEQIDNO:171arenotpresent.Insomeembodimentsonly1,2,or3ofthefour 

terminalU'sofSEQIDNO:171arepresent.  

[00268] InsomeembodimentsthesgRNAcomprisesanyoneoftheguidesequencesof 

SEQIDNos:1-117andadditionalnucleotidestoformacrRNAe.g.,withthefollowing 
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exemplary nucleotide sequence following the guide sequence at its 3' end.  

GUUUUAGAGCUAGAAAUAGCAAGUUAAAAUAAGGCUAGUCCGUUAUCAACUU 

GOCACCOAGUCOGUOC(SEQIDNO:173)in5'to3orientation.SEQIDNO:173lacks 

8 nucleotides with reference to a wild-type guide RNA conserved 9 

GUUUUAGAGCUAGAAAUAGCAAGUUAAAAUAAGGCUAGUCCGUUAUCAACUU 

GAAAAAGUGGCACCGAGUCGGUGC(SEQIDNO:172).Otherexemplaiyscaffold 

nucleotidesequencesareprovidedinTable4.InsomeembodimentsthesgRNA 0 

anyoneoftheguidesequencesofSEQIDNos:1-117andadditionalguidescaffoldsequences 

in5' to3, orientationinTable4includingmodifiedversionsofthescaffoldsequencesas 

shown.  

[00269] InsomeembodimentstheguideRNAisasgRNAcomprisinganyoneofthe 

sequencesshowninTable2(SEQIDNOs:218-334and335-426).Insomeembodimentsthe 

guideRNAisachemicallymodifiedguideRNA.InsomeembodimentstheguideRNAisa 

chemicallymodifiedsingleguideRNA.ThechemicallymodifiedguideRNAsmaycomprise 

oneormoreofthemodificationsasshowninTable2.ThechemicallymodifiedguideRNAs 

maycompnseoneormoreofmodifiednucleotidesofanyoneofSEQIDNOs:1006,1010

1012and1014-1017.  

[00270] InsomeembodimentstheguideRNAisasgRNAcomprisinganyoneofSEQID 

NOs:218-334withatleastone chemicalmodificationdisclosedherein.Insomeembodiments, 

theguideRNAisasgRNAcomprisingasequencethatisatleast990o,980o,970o960o,950o 

940o, 930o 920o,910oor900o9 
toanyoneofSEQIDNOs:218-334withatleastone 

[00271] InsomeembodimentstheguideRNAisasgRNAcomprisingthemodification 

patternshowninSEQIDNO:1016or1017.InsomeembodimentstheguideRNAisasgRNA 

comprisingasequencethatisatleast99%98% 9 7 0 o, 9 6 0 o9 5 0 o9 4 0 o9 3 0 o92%91%,or 

900o9 toanyofthenucleicacidsofSEQIDNOs:335-426.  

[00272] InsomeembodimentstheguideRNAcomprisesasgRNAcomprisingthe 

modificationpatternshowninSEQIDNO:1006.InsomeembodimentstheguideRNA 

comprisesasgRNAcomprisingthemodifiednucleotidesofSEQIDNO:1006,includinga 

guidesequencecomprisesasequenceselectedfromSEQIDNos: 1-117.Insome 

embodimentstheguideRNAisasgRNAcomprisingasequenceofSEQIDNO:1008ora 

sequencethatisatleast990o 980o970o 960o950o 940o,930o 920o,910oor900oidentical 

toSEQIDNO:1008.  

157 

chemicalmodificationdisclosedherein.



WO20221140587 PCTfLTS2O21/064933 

[00273] InsomeembodimentstheguideRNAisasingleguideRNAcomprisinganyone 

ofthesequencesofSEQIDNO:335-426and1008orasequencethatisatleast990o, 980o 

970o 960o95%,940o,930o, 
92%9 l0 oor9 O 0 oidenticaltoanyoneofthesequencesofSEQ 

IDNO:335-426and1008.InsomeembodimentstheguideRNAisasingleguideRNA 

comprisinganyoneofsequencesSEQIDNOs:32,64,67,68,74,76,84,86,90,91,and115.  

InsomeembodimentstheguideRNAisasingleguideRNAcomprisinganyoneofthe 

sequencesSEQIDNO:341,373,376,377,383,385,393,395,399,400and424,ora 

sequencethatisatleast990o980o,970o 960o950o 940o 930o,920o910oor900o9 

toanyoneofthesequencesSEQIDNO:341,373,376,377,383,385,393,395,399,400 

and424.  

[00274] TheguideRNAmayfurthercompriseatrRNA.Ineachcompositionandmethod 

embodimentdescribedhereinthecrRNAandtrRNAmaybeassociatedasasingleRNA 

(sgRNA)ormaybeonseparateRNAs(dgRNA).InthecontextofsgRNAsthecrRNAand 

trRNAcomponentsmaybecovalentlylinkede.g.,viaaphosphodiesterbondorothercovalent 

bond.InsomeembodimentsacrRNAand/ortrRNAsequencemaybereferredtoasa 
CCscaffold"orC'conservedportion"ofaguideRNA.  

9 

[00275] Ineachofthecompositionsuseandmethodembodimentsdescribedhereinthe 
guideRNAmaycomprisetwoRNAmoleculesasa"dualguideRNA"or"dgRNA."The 

dgRNAcomprisesafirstRNAmoleculecomprisingacrRNAcomprisinge.g.,aguide 

sequenceshowninTable2,andasecondRNAmoleculecomprisingatrRNA.Thefirstand 

secondRNAmoleculesmaynotbecovalentlylinkedbutmayformanRNAduplexviathe 

[00276] Ineachofthecompositionuseandmethodembodimentsdescribedhereinthe 
CC 

guideRNAmaycompriseasingleRNAmoleculeasasingleguideRNA"or"sgRNA".The 
sgRNAmaycompriseacrRNA(oraportionthereof)comprisingaguidesequenceshownin 

Table2,covalentlylinkedtoatrRNA.ThesgRNAmaycomprise17,18,19,or20contiguous 

nucleotidesofaguidesequenceshowninTable2.InsomeembodimentsthecrRNAandthe 

trRNAarecovalentlylinkedviaalinker.InsomeembodimentsthesgRNAformsastem-loop 

structureviathebasepairingbetweenportionsofthecrRNAandthetrRNA.Insome 

embodimentsthecrRNAandthetrRNAarecovalentlylinkedviaoneormorebondsthatare 

notaphosphodiesterbond.  

[00277] InsomeembodimentsthetrRNAmaycomprisealloraportionofatrRNA 

sequencederivedfromanaturally-occurringCRISPRICassystem.Insomeembodimentsthe 

trRNAcomprisesatruncatedormodifiedwildtypetrRNA.ThelengthofthetrRNAdepends 
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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.InsomeembodimentsthetrRNAmaycomprisecertainsecondaty 

structuressuchasforexampleoneormorehairpinorstem-loopstructuresoroneormore 

bulgestructures.  

[00278] InsomeembodimentsacompositioncomprisingoneormoreguideRNAs 

comprisingaguidesequenceofanyoneinTable2isprovided.Insomeembodimentsa 

compositioncomprisingoneormoreguideRNAscomprisingaguidesequenceofanyonein 

Table2isprovidedwhereinthenucleotidesofSEQIDNO:170,171,172,or173followthe 

guidesequenceatits3'end.InsomeembodimentstheoneormoreguideRNAscomprising 

aguidesequenceofanyoneinTable2,whereinthenucleotidesofSEQIDNO:170,171, 

172,or173followtheguidesequenceatits3' endismodifiedaccordingtothemodification 

paftemofanyoneofSEQJDNOs:1006,1010-1012and1014-1017.  

[00279] InsomeembodimentsacompositioncomprisingoneormoreguideRNAs 

comprisingaguidesequenceofanyoneinTable2isprovided.Inoneaspectacomposition 

comprisingoneormoregRNAsisprovidedcomprisingaguidesequencethatisatleast 
990o980o970o 960o,950o 940o 930o 920o,910oor900oidenticaltoanyofthenucleic 

acidsofSEQIDNOs:1-117.  

[00280] Inotherembodimentsacompositionisprovidedthatcomprisesatleastonee.g., 

atleasttwogRNA'scomprisingguidesequencesselectedfromanytwoormoreoftheguide 

sequencesshowninTable2.Insomeembodimentsthecompositioncomprisesatleasttwo 

gRNA'sthateachcompriseaguidesequenceatleast 9 9 0 o9 8 0 o97%,96%, 9 5 0 o9 4 0 o 
920o910oor900oidenticaltoanyoftheguidesequencesshowninTable2.  

, 

[00281] InsomeembodimentstheguideRNAcompositionsofthepresentinventionare 

designedtorecognize(e.g.,hybridizeto)atargetsequenceinCIITA.ForexampletheCIITA 

targetsequencemayberecognizedandcleavedbyaprovidedCascleavasecomprisingaguide 

RNA.InsomeembodimentsanRNA-guidedDNAbindingagentsuchasaCascleavasemay 

bedirectedbyaguideRNAtoatargetsequenceinCIITAwheretheguidesequenceofthe 

guideRNAhybridizeswiththetargetsequenceandtheRNA-guidedDNAbindingagentsuch 

asaCascleavasecleavesthetargetsequence.  

[00282] InsomeembodimentstheselectionoftheoneormoreguideRNAsisdetermined 

basedontargetsequenceswithinCIITA.Insomeembodimentsthecompositionscomprising 

oneormoreguidesequencescompriseaguidesequencethatis complementarytothe 

correspondinggenomicregionshowninTable2 accordingtocoordinatesfromhuman 
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referencegenomehg3S.Guidesequencesoffurtherembodimentsmaybecomplementaryto 
4 

sequencesintheclosevicinityofthegenomiccoordinatelistedinanyoftheTable2within 

CIITA.Forexampleguidesequencesoffurtherembodimentsmaybecomplementaiyto 

sequencesthatcomprise10contiguousnucleotides+10nucleotidesofagenomiccoordinate 

listedinTable2.  

[00283] Withoutbeingboundbyanyparticulartheoiymodifications(e.g.,frameshift 

mutationsresultingfromindelsoccurringasaresultofanuclease-mediatedDSB)incertain 

regionsofthetargetgenemaybelesstolerablethanmutationsinotherregionsthusthe 

locationofaDSBisanimportantfactorintheamountortypeofproteinknockdownthatmay 

result.InsomeembodimentsagRNAcomplementaryorhavingcomplementaritytoatarget 

sequencewithinthetargetgeneusedtodirectanRNA-guidedDNAbindingagenttoa 

particularlocationinthetargetgene.  

[00284] Insomeembodimentstheguidesequenceisatleast990o 980o,970o 960o950o 
94%930o920o,910o,900o 850oorStPo4 

toatargetsequencepresentinthetarget 

gene.Insomeembodimentstheguidesequenceisatleast990o 980o,970o,960o950o940o 

930o 920o910o,900o850oor8O~oidenticaltoatargetsequencepresentinthehumanCIITA 
, 

gene.  

[00285] Insomeembodimentsthetargetsequencemaybecomplementarytotheguide 

sequenceoftheguideRNA.Insomeembodimentsthedegreeofcomplementarityoridentity 

betweenaguidesequenceofaguideRNAanditscorrespondingtargetsequencemaybeat 

least8O~o850o900o,950o 960o,970o980o,990oor1OO~o.Insomeembodimentsthetarget 

otherembodimentsthetargetsequenceandtheguidesequenceofthegRNAmaycontainat 

leastonemismatch.ForexamplethetargetsequenceandtheguidesequenceofthegRNAmay 

contain1,2,3,or4mismatcheswherethetotallengthoftheguidesequenceis20.Insome 

embodimentsthetargetsequenceandtheguidesequenceofthegRNAmaycontain1-4 

mismatcheswheretheguidesequenceis20nucleotides.  

[00286] Insomeembodimentsacompositionorformulationdisclosedhereincomprisesan 

mRNAcomprisinganopenreadingframe(ORE)encodinganRNA-guidedDNAbinding 

agentsuchasaCasnucleaseasdescribedherein.InsomeembodimentsanmRNAcomprising 
4 

anOREencodinganRNA-guidedDNAbindingagentsuchasaCasnucleaseisprovided 

usedoradministered.  
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B.ModificationsofgRNAs 

[00287] InsomeembodimentsthegRNA(e.g.,sgRNAshort-sgRNAdgRNAorcrRNA) 

ismodified.Thetermmodified"ormodification"inthecontextofagRNAdescribedherein 

includesthemodificationsdescribedaboveincludingforexample,(a)endmodifications 

e.g., 5' endmodificationsor3' endmodifications including' or3' protectiveend 

modifications,(b)nucleobase(or"base")modificationsincludingreplacementorremovalof 

bases,(c)sugarmodificationsincludingmodificationsatthe2'3'and/or4'positions,(d) 

intemucleosidelinkagemodificationsand(e)backbonemodificationswhichcaninclude 

modificationorreplacementofthephosphodiesterlinkagesand/ortheribosesugar.A 

modificationofanucleotideatagivenpositionincludesamodificationorreplacementofthe 

phosphodiesterlinkageimmediately3' ofthesugarofthenucleotide.Thusforexamplea 

nucleicacidcomprisingaphosphorothioatebetweenthefirstandsecondsugarsfromthe5' 

endisconsideredtocompriseamodificationatposition1. Theterm modifiedgRNA 

generallyreferstoagRNAhavingamodificationtothechemicalstructureofoneormoreof 

thebasethesugarandthephosphodiesterlinkageorbackboneportionsincludingnucleotide 

phosphatesallasdetailedandexemplifiedherein.  

[00288] FurtherdescriptionandexemplarypatternsofmodificationsareprovidedinTable 

1ofW02019/237069publishedDecember12 2019,theentirecontentsofwhichare 

incorporatedhereinbyreference.  

[00289] InsomeembodimentsagRNAcomprisesmodificationsat1,2,3,4,5,6,7,8,9, 

10,11,12,13,14,15,16,ormoreYAsites.InsomeembodimentsthepyrimidineoftheYA 

linkageimmediately3' ofthesugarofthepyrimidine).Insomeembodimentstheadenineof 

theYAsitecomprisesamodification(whichincludesamodificationalteringthe 

intemucleosidelinkageimmediately3'ofthesugaroftheadenine).Insomeembodimentsthe 

pyrimidineandtheadenineoftheYAsitecomprisemodificationssuchassugarbaseor 

intemucleosidelinkagemodifications.TheYAmodificationscanbeanyofthetypesof 

modificationssetforthherein.InsomeembodimentstheYAmodificationscompriseoneor 

moreofphosphorothioate,2'-OMeor2'-fluoro.InsomeembodimentstheYAmodifications 

comprisepyrimidinemodificationscomprisingoneormoreofphosphorothioate,2'-OMe,2'

Hinosineor2'-fluoro.InsomeembodimentstheYAmodificationcomprisesabicyclic 

riboseanalog(e.g.,anLNABNAorENA)withinanRNAduplexregionthatcontainsoneor 

moreYAsites.InsomeembodimentstheYAmodificationcomprisesabicyclicriboseanalog 
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(e.g.,anLNABNAorENA)withinanRNAduplexregionthatcontainsaYAsitewherein 

theYAmodificationisdistaltotheYAsite.  
0 

[00290] Insomeembodimentstheguidesequence(orguideregion)ofagRNAcompnses 

1,2,3,4,5,ormoreYAsites("guideregionYAsites")thatmaycompriseYAmodifications.  

InsomeembodimentsoneormoreYAsiteslocatedat5-end,6-end,7-endS-end,9-endor 

10-endfromthe5' endofthe5' terminus(where5-end"etc., referstoposition5tothe3' 

endoftheguideregion,01.e., themost3' nucleotideintheguideregion)compriseYA 

0 AmodifiedguideregionYAsitecomprisesaYAmodification.  

[00291] InsomeembodimentsamodifiedguideregionYAsiteiswithin20,19,18,17,16 

15,14,13,12,11,10,or9nucleotidesofthe3'terminalnucleotideoftheguideregion.For 
0 

exampleifamodifiedguideregionYAsiteiswithin10nucleotidesofthe3' terminal 
nucleotideoftheguideregionandtheguideregionis20nucleotideslongthenthemodified 

nucleotideofthemodifiedguideregionYAsiteislocatedatanyofpositions11-20.Insome 

embodimentsamodifiedguideregionYAsiteisatorafternucleotide4,5,6,7,8,9,10,or 

11fromthe5endofthe5' terminus.  

[00292] InsomeembodimentsamodifiedguideregionYAsiteisotherthana5'end 

modification.ForexampleasgRNAcancomprisea5'endmodificationasdescribedherein 

andfurthercompriseamodifiedguideregionYAsite.AlternativelyasgRNAcancomprise 

anunmodified5' endandamodifiedguideregionYAsite.Alternativelyashort-sgRNAcan 

compriseamodified5' endandanunmodifiedguideregionYAsite.  

[00293] InsomeembodimentsamodifiedguideregionYAsitecomprisesamodification 

exampleifnucleotides1-3comprisephosphorothioatesnucleotide4comprisesonlya2'-OMe 

modification, andnucleotide5 isthepyrimidineofaYAsiteandcomprises a 

phosphorothioatethenthemodifiedguideregionYAsitecomprisesamodification 

(phosphorothioate)thatatleastonenucleotidelocated5' oftheguideregionYAsite 

(nucleotide4)doesnotcomprise.Inanotherexampleifnucleotides1-3comprise 

phosphorothioatesandnucleotide4isthepyrimidineofaYAsiteandcomprisesa2'-OMe 

thenthemodifiedguideregionYAsitecomprisesamodification(2'-OMe)thatatleastone 

nucleotidelocated5' oftheguideregionYAsite(anyofnucleotides1-3)doesnotcomprise.  

Thisconditionisalsoalwayssatisfiedifanunmodifiednucleotideislocated5ofthemodified 

guideregionYAsite.  

[00294] InsomeembodimentsthemodifiedguideregionYAsitescomprisemodifications 

asdescribedforYAsitesabove.TheguideregionofagRNAmaybemodifiedaccordingto 
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anyembodimentcomprisingamodifiedguideregionsetforthherein.Anyembodimentsset 

forthelsewhereinthisdisclosuremaybecombinedtotheextentfeasiblewithanyofthe 

foregoingembodiments.  

[00295] Insomeembodimentsthe5' and/or3' terminusregionsofagRNAaremodified.  

[00296] Insomeembodimentstheterminal(i.e.,last)1,2,3,4,5,6,or7nucleotidesinthe 

3, terminusregionaremodified.Throughoutthismodificationmaybereferredtoasa~43 end 

modification".Insomeembodimentstheterminal(i.e.,last)1,2,3,4,5,6,or7nucleotidesin 

the3' terminusregioncomprisemorethanonemodification.Insomeembodimentsthe3' end 

modificationcomprisesorfurthercompnsesanyoneormoreofthefollowing:amodified 

nucleotideselectedfrom2'-O-methyl(2'-O-Me)modifiednucleotide,2'-O-(2-methoxyethyl) 

(2'-O-moe)modifiednucleotidea2'-fluoro(2'-F)modifiednucleotideaphosphorothioate 

(PS)linkagebetweennucleotidesaninvertedabasicmodifiednucleotideorcombinations 

thereof Insomeembodimentsthe3'endmodificationcomprisesorfurthercompnses 

modificationsof1,2,3,4,5,6,or7nucleotidesatthe3 endofthegRNA. Income 

embodimentsthe3'endmodificationcomprisesorfurthercomprisesonePSlinkagewherein 

thelinkageisbetweenthelastandsecondtolastnucleotide.Insomeembodimentsthe3' end 

modificationcomprisesorfurthercomprisestwoPSlinkagesbetweenthelastthree 

nucleotides.Insomeembodimentsthe3' endmodificationcomprisesorfurthercomprises 

fourPSlinkagesbetweenthelastfournucleotides.Insomeembodiments the3 end 

modificationcomprisesorfurthercomprisesPSlinkagesbetweenanyoneormoreofthelast 

2,3,4,5,6,or7nucleotides. InsomeembodimentsthegRNAcomprisinga3'end 

modificationofanyoneormoreofthenucleotidespresentinthe3' tail.Insomeembodiments 

the3'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,or1-10nucleotidesoptionallywhereanyoneormore 

ofthesenucleotidesaremodified.InsomeembodimentsagRNAisprovidedcomprisinga3' 

protectiveendmodification.Insomeembodimentsthe3'tailcomprisesbetween1andabout 

20nucleotidesbetween1andabout15nucleotidesbetween1andabout10nucleotides 

between1andabout5nucleotidesbetween1andabout4nucleotidesbetween1andabout3 

nucleotidesandbetween1andabout2nucleotides.InsomeembodimentsthegRNAdoes 

notcompnsea3'tail.  

[00297] Insomeembodimentsthe5' terminusregionismodifiedforexamplethefirst1 

2,3,4,5,6,or7nucleotidesofthegRNAaremodified.Throughoutthismodificationmaybe 

referredtoasa'45'endmodification".Insomeembodimentsthefirst1,2,3,4,5,6,or7 
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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.InsomeembodimentsthegRNAcompnses 

modificationsat1,2,3,4,5,6,or7ofthefirst7nucleotidesata5'terminusregionofthe 

gRNA.InsomeembodimentsthegRNAcomprisesmodificationsat1,2,3,4,5,6,or7of 

the7terminalnucleotidesata3' terminusregion.Insomeembodiments,2,3,or4ofthefirst 

4nucleotidesatthe5'terminusregionand/or2,3,or4oftheterminal4nucleotidesatthe3' 

terminusregionaremodified.Insomeembodiments,2,3,or4ofthefirst4nucleotidesatthe 

5'terminusregionarelinkedwithphosphorothioate(PS)bonds.Insomeembodimentsthe 

modificationtothe5'terminusand/or3'terminuscomprisesa2'-O-methyl(2'-O-Me)or2'

O-(2-methoxyethyl)(2'-O-moe)modification.Insomeembodimentsthemodification 

comprisesa2'-fluoro(2'-F)modificationtoanucleotide.Insomeembodimentsthe 

modificationcomprisesaphosphorothioate(PS)linkagebetweennucleotides.Insome 

embodiments, the modification comprises an inverted basic nucleotide. In some 

embodimentsthemodificationcompnses aprotectiveendmodification. Income 

embodimentsthemodificationcomprisesamorethanonemodificationselectedfrom 

protectiveendmodification,2'-O-Me,2'-O-moe,2'-fluoro(2'-F),aphosphorothioate(PS) 

linkagebetweennucleotidesandaninvertedabasicnucleotide. Insomeembodimentsan 

[00298] InsomeembodimentsagRNAisprovidedcomprisinga5endmodificationanda 

3endmodification.InsomeembodimentsthegRNAcomprisesmodifiednucleotidesthatare 

notatthe5, or3ends.  

[00299] InsomeembodimentsasgRNAisprovidedcomprisinganupperstem 

modificationwhereintheupperstemmodificationcompnsesamodificationtoanyoneor 

moreofUS1-US12intheupperstemregion.InsomeembodimentsasgRNAisprovided 

comprisinganupperstemmodificationwhereintheupperstemmodificationcomprisesa 

modificationofatleast1,2,3,4,5,6,7,8,9,10,11,orall12nucleotidesintheupperstem 

region.InsomeembodimentsansgRNAisprovidedcomprisinganupperstemmodification 

whereintheupperstemmodificationcomprises1, 2,3,4,or5YAmodificationsinaYAsite.  

Insomeembodimentstheupperstemmodificationcomprisesa2'-OMemodifiednucleotide 

a2'-O-moemodifiednucleotidea2'-Fmodifiednucleotideand/orcombinationsthereof 
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Othermodificationsdescribedhereinsuchasa5 endmodificationand/ora3 end 

modificationmaybecombinedwithanupperstemmodification.  

[00300] InsomeembodimentsthesgRNAcomprisesamodificationinthehairpinregion.  

Insomeembodimentsthehairpinregionmodificationcomprisesatleastonemodified 

nucleotideselectedfroma2'-O-methyl(2'-OMe)modifiednucleotidea2'-fluoro(2'-F) 

modifiednucleotideand/orcombinationsthereofInsomeembodimentsthehairpinregion 

modificationisinthehairpin1region.Insomeembodimentsthehairpinregionmodification 

isinthehairpin2region.Insomeembodimentsthehairpinmodificationcomprises1, 2,or3 

YAmodificationsinaYAsite.Insomeembodimentsthehairpinmodificationcompnsesat 

least, 2,3,4,5,or6YAmodifications.Othermodificationsdescribedhereinsuchasan 

upperstemmodificationa5' endmodificationand/ora3endmodificationmaybecombined 

withamodificationinthehairpinregion.  

[00301] InsomeembodimentsagRNAcomprisesasubstitutedandoptionallyshortened 

hairpin1regionwhereinatleastoneofthefollowingpairsofnucleotidesaresubstitutedin 

thesubstitutedandoptionallyshortenedhairpin1withWatson-Crickpairingnucleotides:Hi

1andHl-12,H1-2andHl-11,H1-3andHl-1Oand/orHl-4andHl-9 Watson-Crickpairing 

nucleotides,, includeanypaircapableofformingaWatson-CrickbasepairincludingA-TA

UT-AU-AC-Gand(3-Cpairsandpairsincludingmodifiedversionsofanyoftheforegoing 

nucleotidesthathavethesamebasepairingpreference.Insomeembodimentsthehairpin1 

regionlacksanyoneortwoofHl-5throughHi-S.Insomeembodimentsthehairpin1region 

lacksonetwoorthreeofthefollowingpairsofnucleotides:Hi-iandHi-i2,Hi-2andHi

i-snucleotidesofthehairpin1region.Inanyoftheforegoingembodimentsthelacking 

nucleotidesmaybesuchthattheoneormorenucleotidepairssubstitutedwithWatson-Crick 

pairingnucleotides(Hi-iandHi-i2,Hi-2andHi-iiHi-3andHi-iOandiorHi-4andHi

9)formabasepairinthegRNA.  

[00302] InsomeembodimentsthegRNAfurthercomprisesanupperstemregionlacking 

atleast1nucleotidee.g.,anyoftheshortenedupperstemregionsindicatedinTable7ofU.S.  

ApplicationNo.62/946,905,thecontentsofwhichareherebyincorporatedbyreferenceinits 

entiretyordescribedelsewherehereinwhichmaybecombinedwithanyoftheshortenedor 

substitutedhairpin1regionsdescribedherein.  

[00303] InsomeembodimentsansgRNAprovidedhereinisashort-singleguideRNAs 

(short-sgRNAs),e.g.,comprisingaconservedportionofansgRNAcomprisingahairpin 
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regionwhereinthehairpinregionlacksatleast5-10nucleotidesor6-10nucleotides.Insome 

embodimentsthe5-10nucleotidesor6-10nucleotidesareconsecutive.  

[00304] Insomeembodimentsashort-sgRNAlacksatleastnucleotides54-58(AAAAA) 

oftheconservedportionofaspyCas9sgRNA.Insomeembodimentsashort-sgRNAisanon

spyCas9sgRNAthatlacksnucleotidescorrespondingtonucleotides54-58(AAAAA)ofthe 

conservedportionofaspyCas9asdeterminedforexamplebypairwiseorstructural 

alignment.  

[00305] Insomeembodimentstheshort-sgRNAdescribedhereincomprisesaconserved 

portioncomprisingahairpinregionwhereinthehairpinregionlacks5,6,7,8,9,10,11, or12 

nucleotides.Insomeembodimentsthelackingnucleotidesare5-10lackingnucleotidesor6

10lackingnucleotides.Insomeembodimentsthelackingnucleotidesareconsecutive.Insome 

embodimentsthelackingnucleotidesspanatleastaportionofhairpin1andaportionof 

hairpin2.Insomeembodimentsthe5-10lackingnucleotidescompriseorconsistof 

nucleotides54-58,54-61,or53-60ofSEQIDNO:172.  

[00306] Insomeembodimentstheshort-sgRNAdescribedhereinfurthercomprisesa 

nexusregionwhereinthenexusregionlacksatleastonenucleotide(e.g.,1,2,3,4,5,6,7,8, 

9,or10nucleotidesinthenexusregion).Insomeembodimentstheshort-sgRNAlackseach 

nucleotideinthenexusregion.  

[00307] InsomeembodimentsaSpyCas9short-sgRNAdescribedhereincomprisesa 

sequenceof 

NNNGUUUUAGAGCUAGAAAUAGCAAGUUAAAAUAA 

[0001] Insomeembodimentsashort-sgRNAdescribedhereincomprisesamodification 

patternasshownin 

mN*mN*niN* GUUUUAGAmGmCmUmAmGmAmAmAmU 

mAmGmCAAGUUAAAAUAAGGCUAGUCCGUUAUCACGAAAGGGCACCGAGUCG 

GmUmGmC*mU(SEQIDNO:1006),whereAC,0,UandNareadeninecytosine, 

guanineuracilandanyribonucleotiderespectivelyunlessotherwiseindicated.Anmis 

indicativeofa2'O-methylmodificationandan~isindicativeofaphosphorothioatelinkage 

betweenthenucleotides.  

[0002] IncertainembodimentsusingSEQIDNO:172("ExemplarySpyCas9sgRNA

1")asanexampletheExemplarySpyCas9sgRNA-1furtherincludesoneormoreof 
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A. ashortenedhairpin1regionorasubstitutedandoptionallyshortened 

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. 1-8nucleotidesofhairpin1regionsor 

2. theshortenedhairpiniregionlacks6-8nucleotidespreferably6 

nucleotides~and 

a. oneormoreofpositionsHi-iHi-2,orHi-3isdeleted 

orsubstitutedrelativetoBxemplaiySpyCas9sgRNA-i(SEQID 

NO:i72)or 

b. oneormoreofpositionsHi-6throughHi-lOis 

substitutedrelativetoExemplarySpyCas9sgRNA-i(SEQID 

NO:i72);or 

3. theshortenedhairpiniregionlacks5-i0nucleotidespreferably5-6 

nucleotidesandoneormoreofpositionsNiSHi-i2,ornissubstituted 

B. ashortenedupperstemregionwhereintheshortenedupperstem 

regionlacksi-6nucleotidesandwhereinthe6,7,8,9,iOoriinucleotidesoftheshortened 

upperstemregionincludelessthanorequalto4substitutionsrelativetoExemplarySpyCas9 

sgRNA-i(SEQIDNO:i72);or 

C. asubstitutionrelativetoExemplarySpyCas9sgRNA-i(SEQIDNO: 

i72)atanyoneormoreofLS6,LS7,US3USiOB3,N7,NiSNi7,H2-2andH2-i4, 

whereinthesubstituentnucleotideisneitherapyrimidinethatisfollowedbyanadeninenor 

anadeninethatisprecededbyapyrimidineor 

D. ExemplarySpyCas9sgRNA-i(SEQIDNO:i72)withanupperstem 

regionwhereintheupperstemmodificationcomprisesamodificationtoanyoneormoreof 

USi-USi2intheupperstemregionwherein 
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1. themodifiednucleotideisoptionallyselectedfroma2'-O-methyl(2'

OMe)modifiednucleotidea2'-O-(2-methoxyethyl)(2'-O-moe)modified 

nucleotidea2'-fluoro(2'-F)modifiednucleotideaphosphorothioate(PS) 

linkagebetweennucleotidesaninvertedabasicmodifiednucleotideora 

combinationthereotor 

2. themodifiednucleotideoptionallyincludesa2'-OMemodified 

nucleotide.  

[0003J IncertainembodimentsExemplarySpyCas9sgRNA-1,oransgRNAsuchasan 

sgRNAcomprisingExemplarySpyCas9sgRNA-1,furtherincludesa3'taile.g.,a3'tailof 

1,2,3,4,ormorenucleotides.Incertainembodimentsthetailincludesoneormore 

modifiednucleotides.Incertainembodimentsthemodifiednucleotideisselectedfroma2'

0-methyl(2'-OMe)modifiednucleotidea2'-0-(2-methoxyethyl)(2'-0-moe)modified 

nucleotidea2'-fluoro(2'-F)modifiednucleotideaphosphorothioate(PS)linkagebetween 

nucleotidesandaninvertedabasicmodifiednucleotideoracombinationthereofIncertain 

embodimentsthemodifiednucleotideincludesa2'-OMemodifiednucleotide.Incertain 

embodimentsthemodifiednucleotideincludesaPSlinkagebetweennucleotides.Incertain 

embodimentsthemodifiednucleotideincludesa2'-OMemodifiednucleotideandaPS 

linkagebetweennucleotides.  

[00308] 

[00309] InsomeembodimentsthegRNAdescribedhereinfurthercomprisesanexus 

regionwhereinthenexusregionlacksatleastonenucleotide.  

ormoremodifiednucleosidesornucleotidesiscalleda"modified"gRNAor'chemically 

modified"gRNAtodescribethepresenceofoneormorenon-naturallyand/ornaturally 

occurringcomponentsorconfigurationsthatareusedinsteadoforinadditiontothecanonical 

A,0,CandUresidues.Modifiednucleosidesandnucleotidescanincludeoneormoreof(i) 

alteratione.g., replacementofoneorbothofthenon-linkingphosphateoxygensand/orofone 

ormoreofthelinkingphosphateoxygensinthephosphodiesterbackbonelinkage(an 

exemplarybackbonemodification);(ii)alteratione.g., replacementofaconstituentofthe 

ribosesugare.g., ofthe2'hydroxylontheribosesugar(anexemplaiysugarmodification), 

(iii)wholesalereplacementofthephosphatemoietywith"dephospho"linkers(anexemplaty 

backbonemodification);(iv)modificationorreplacementofanaturallyoccurringnucleobase 

includingwithanon-canonicalnucleobase(anexemplarybasemodification);(v)replacement 

ormodificationoftheribose-phosphatebackbone(anexemplarybackbonemodification);(vi) 

168 

[00310] InsomeembodimentsthegRNAischemicallymodified.AgRNAcomprisingone



WO20221140587 PCTfLTS2O21/064933 

modificationofthe3'endor5'endoftheoligonucleotidee.g., removalmodificationor 
9 9 

replacementofaterminalphosphategrouporconjugationofamoietycaporlinker(such3'or 

5 capmodificationsmaycompriseasugarand/orbackbonemodification);and(vii) 

modificationorreplacementofthesugar(anexemplarysugarmodification).  

[00311] Chemicalmodificationssuchasthoselistedabovecanbecombinedtoprovide 

modifiedgRNAscomprisingnucleosidesandnucleotides(collectively"residues")thatcan 

havetwothreefourormoremodifications. Forexampleamodifiedresiduecanhavea 

modifiedsugarandamodifiednucleobase.InsomeembodimentseverybaseofagRNAis 

modifiede.g., allbaseshaveamodifiedphosphategroupsuchasaphosphorothioategroup.  

IncertainembodimentsallorsubstantiallyallofthephosphategroupsofangRNAmolecule 

arereplacedwithphosphorothioategroups.InsomeembodimentsmodifiedgRNAscomprise 

atleastonemodifiedresidueatornearthe5'endoftheRNA.Insomeembodimentsmodified 

gRNAscompriseatleastonemodifiedresidueatornearthe3endoftheRNA.  

1100312] InsomeembodimentsthegRNAcomprisesonetwothreeormoremodified 

residues.Insomeembodimentsatleast 5 0 o(e.g.,atleast 5 0 oatleastlO'~oatleastl 5 0 oat 

least2 0 0 oatleast2 5 0 oatleast300oatleast 3 5 0 oatleast4 0 0 oatleast450oatleast500oat 

least550oatleast600oatleast650oatleast700oatleast750oatleast8O~oatleast850oat 

least900o atleast950o orlOOOo)ofthepositionsinamodifiedgRNAaremodified 

nucleosidesornucleotides.  

[00313] Insomeembodimentsofabackbonemodificationthephosphategroupofa 

modifiedresiduecanbemodifiedbyreplacingoneormoreoftheoxygenswithadifferent 

acidcanincludethewholesalereplacementofanunmodifiedphosphatemoietywitha 

modifiedphosphategroupasdescribedherein. Insomeembodiments thebackbone 

modificationofthephosphatebackbonecanincludealterationsthatresultineitheran 

unchargedlinkerorachargedlinkerwithunsymmetricalchargedistribution.  

1100314] Examples of modified phosphate groups include phosphorothioate 

phosphoroselenatesboranophosphatesboranophosphateestershydrogenphosphonates 

phosphoroamidatesalkylorarylphosphonatesandphosphotriesters.  
9 

[00315] Scaffoldsthatcanmimicnucleicacidscanalsobeconstructedwhereinthe 

phosphatelinkerandribosesugararereplacedbynucleaseresistantnucleosideornucleotide 

surrogates. Suchmodificationsmaycomprisebackboneandsugarmodifications.Insome 

embodimentsthenucleobasescanbetetheredbyasurrogatebackbone.Examplescaninclude 
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withoutlimitationthemorpholinocyclobutylpyrrolidineandpeptidenucleicacid(PNA) 

nucleosidesurrogates.  

[00316] Themodifiednucleosidesandmodifiednucleotidescanincludeoneormore 

modificationstothesugargroupfte.atsugarmodification.Forexamplethe2'hydroxylgroup 

(OH)canbemodifiede.g.replacedwithanumberofdifferent"oxyor'Aeoxysubstituents.  

Insomeembodimentsmodificationstothe2'hydroxylgroupcanenhancethestabilityofthe 

nucleicacidsincethehydroxylcannolongerbedeprotonatedtoforma2'-alkoxideion.  

Examplesof2'hydroxylgroupmodificationscanincludealkoxyoraryloxy(ORwherein"R" 

canbee.g., alkylcycloalkylawlaralkylheteroaiylorasugar);polyethyleneglycols(PEG), 

O(CH2CH2O)nCH2CH2ORwhereinRcanbee.g., Horoptionallysubstitutedalkylandncan 

beanintegerfrom0to20.Insomeembodimentsthe2'hydroxylgroupmodificationcanbe 

2'-O-Me. Insomeembodimentsthe2'hydroxylgroupmodificationcanbea2'-fluoro 

modificationwhichreplacesthe2'hydroxylgroupwithafluoride.Insomeembodimentsthe 

2'hydroxylgroupmodificationcaninclude"locked"nucleicacids(LNA)inwhichthe2' 

hydroxylcanbeconnectede.g.,byaC1-6alkyleneorC1-6heteroalkylenebridgetothe4' 

carbonofthesameribosesugarwhereexemplarybridgescanincludemethylenepropylene 

etheroraminobridges.Insomeembodimentsthe2'hydroxylgroupmodificationcanincluded 

C~~locked~~nucleicacids(UNA)inwhichtheriboseringlackstheC2'-C3'bond. Income 

embodimentsthe2'hydroxylgroupmodificationcanincludethemethoxyethylgroup(MOE), 

(OCH2CH2OCH3,e.g., aPEGderivative).  

1100317] "Deoxy"2'modificationscanincludehydrogen(i.e.deoxyribosesugars, e.g.,atthe 

(whereinaminocanbee.g., NH2~ alkylaminodialkylaminoheterocyclylarylamino 

diarylaminoheteroarylamino, diheteroanylaminooraminoacid);NH(CH2CH2NH)nCH2CH2

amino(whereinaminocanbee.g., asdescribedherein),-NJIC(O)R(whereinRcanbee.g., 

alkylcycloalkylarylaralkylheteroarylorsugar),cyano; . alkyl-thio-alkyl; 
mercapto, 

thioalkoxy;andalkylcycloalkylarylalkenylandalkynylwhichmaybeoptionally 

substitutedwithe.g., anaminoasdescribedherein.  

1100318] Thesugarmodificationcancompriseasugargroupwhichmayalsocontainoneor 

morecarbonsthatpossesstheoppositestereochemicalconfigurationthanthatofthe 

correspondingcarboninribose.Thusamodifiednucleicacidcanincludenucleotides 

containinge.g., arabinoseasthesugar. Themodifiednucleicacidscanalsoincludeabasic 

sugars.Theseabasicsugarscanalsobefurthermodifiedatoneormoreoftheconstituentsugar 
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atoms.ThemodifiednucleicacidscanalsoincludeoneormoresugarstatareintheLform 

e.g.L-nucleosides.  

[00319] Themodifiednucleosidesandmodifiednucleotidesdescribedhereinwhichcanbe 

incorporatedintoamodifiednucleicacidcanincludeamodifiedbase alsocalleda 

nucleobase.Examplesofnucleobasesincludebutarenotlimitedtoadenine(A),guanine(0), 

cytosine(C),anduracil(U).Thesenucleobasescanbemodifiedorwhollyreplacedtoprovide 

modifiedresiduesthatcanbeincorporatedintomodifiednucleicacids.Thenucleobaseofthe 

nucleotidecanbeindependentlyselectedfromapurineapynmidineapurineanalogor 

pyrimidineanalog.Insomeembodimentsthenucleobasecanincludeforexamplenaturally

occurringandsyntheticderivativesofabase.  

[00320] InembodimentsemployingadualguideRNAeachofthecrRNAandthetracr 

RNAcancontainmodifications.SuchmodificationsmaybeatoneorbothendsofthecrRNA 

and/ortracrRNA.InembodimentscomprisingansgRNAoneormoreresiduesatoneorboth 

endsofthesgRNAmaybechemicallymodifiedortheentiresgRNAmaybechemically 

modified. Certainembodimentscompnsea5 endmodification. Certainembodiments 

comprisea3'endmodification.Incertainembodimentsoneormoreorallofthenucleotides 

insinglestrandedoverhangofagRNAmoleculearedeoxynucleotides.  

[00321] InsomeembodimentsthegRNAsdisclosedhereincompriseoneofthe 

modificationpatternsdisclosedinW02018/107028AlpublishedJune14,2018thecontents 

ofwhichareherebyincorporatedbyreferenceintheirentirety.  
,, " [00322] Theterms'~mA" '~mC mU,"ormO"maybeusedtodenoteanucleotidethat 

anucleotidethathasbeensubstitutedwith2'-F.A""c"maybeusedtodepictaPSmodification.  

ThetermsA*,C*,U~,orG"~maybeusedtodenoteanucleotidethatislinkedtothenext(e.g., 
,I, ~ 

3')nucleotidewithaPSbond.Theterms"mA*~"mC* mit" or"mG*"maybeusedto 
denoteanucleotidethathasbeensubstitutedwith2'-O-Meandthatislinkedtothenext(e.g., 

3')nucleotidewithaPSbond.  
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C.Ribonucleoproteincomplex 

[00323] Insomeembodimentsthedisclosureprovidescompositionscomprisingoneor 

moregRNAscomprisingoneormoreguidesequencesfromTable2andanRNA-guidedDNA 

bindingagente.g.,anucleasesuchasaCasnucleasesuchasCas9.Insomeembodiments 

theRNA-guidedDNA-bindingagenthascleavaseactivitywhichcanalsobereferredtoas 

double-strandendonucleaseactivity.InsomeembodimentstheRNA-guidedDNA-binding 

agentcomprisesaCasnuclease.ExamplesofCas9nucleasesincludethoseofthetypeII 

CRISPRsystemsofS.pyogenesS.aureusandotherprokaryotes(seee.g.,thelistinthenext 

paragraph), and modified (e.g., engineered ormutant) versions thereof See e.g., 

US2016/0312198A1~US2016/0312199Al.OtherexamplesofCasnucleasesincludeaCsm 

orCmrcomplexofatypeIIICRISPRsystemortheCasiOCsmlorCmr2subunitthereof 

andaCascadecomplexofatypeICRISPRsystemortheCas3subunitthereofInsome 

embodimentstheCasnucleasemaybefromaType-hAType-JIBorType-JICsystem.For 

discussionofvariousCRISPRsystemsandCasnucleasesseee.g.,Makarovaetal.,NAT.REV.  

MICROBLoL.9:467-477(2011);Makarovaetal.,NAT.REV.MICROBLoL 13:722-36(2015), 

Shmakovetal.,MOLECULARCELL,60:385-397(2015).InsomeembodimentstheRNA

guidedDNA-bindingagentcomprisesaCasnickase.InsomeembodimentstheRNA-guided 

nickaseismodifiedorderivedfromaCasproteinsuchasaClass2Casnuclease(whichmay 

bee.g.,aCasnucleaseofTypeIIVorVI).Class2CasnucleaseincludeforexampleCas9 

CpflC2clC2c2,andC2c3proteinsandmodificationsthereof 

fromincludeSwey4ococcuspyogenes, Streptococcus thermophilus, Streptococcussp., 

Staphylococcusaureus Listeriainnocua, Lactobacillusgasseri, Francisellanovicida 

Wolinella5 uccinogenes, Sutterellawadsworthensis Gammaproteobacteriurn, Neisseria 

meningitidis, Campylobacterjejuni, Pasteurella rnultocida, Fibrobacter succinogene 

Rhodospirillurn rtibrum, Nocardiopsis dassonvillei Streptomyces pristinaespiralis 

Streptomyces viridochromogenes Streptomyces viridochromogenes, Streptosporangiurn 

roseurn, Streptosporangiurn roseurn Alicyclobacillus acidocaldarius, Bacillus 

pseudornycoides Bacillus selenitireducens, Exiguobacteriurn sibiricurn Lactobacillus 

delbrueckii Lactobacillus salivarius Lactobacillus buchneri Treponerna denticola 

MicrosciIla marina Burkholderiales bacterium Polaromonas naphthalenivorans 

Polaromonas sp., Crocosphaera watsonii, Cyanothece sp., Microcystis aeruginosa 

Synechococcussp., AcetohalobiurnarabaticurnAmmonifexdegensiiCaldicelulosiruptor 
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becsciiCandidatusDestdforudisClostridiumbotulirnimClostridiumdijficileFinegoldia 

magnaNatranacrobiusthermophilusPelotomaculumthermopropionicumAcidithiobacillus 

caldus Aciddhiobacillus ferrooxidans, Allochromatium vinosum, Marinobacter sp., 

Nitrosocoecus halophilus, Nitrosococeus watsonU 
I, Pseudoalteromonas haloplanktis 

KtedonobacterracerniferMethanohalobiurneyestigaturnAnabaenavanabilisNodularia 

spurnigenaNostocsp.,ArthrospirarnaxirnaArthrospiraplatensisArthrospirasp.,Lyngbya 

5ft, MicrocoleuschthonoplastesOscillatoriasp., FetrotogarnobilisTherrnosiphoafricanus 

Streptococcus pasteurianus Neisseria cinerea Carnpylobacter Ian, Parvibaculurn 

lavarnentivorans Corynebacteriurn diphtheria, U 

Acidarninococcus sp., Lachnospiraceae 
bacteriumND2006andAcaryochiorisrnarina.  

[00325] InsomeembodimentstheCasnucleaseistheCas9nucleasefromStreptococcus 

pyogenes.InsomeembodimentstheCasnucleaseistheCas9nucleasefromStreptococcus 

therrnophilus.InsomeembodimentstheCasnucleaseistheCas9nucleasefromNeisseria 

rneningitidis.InsomeembodimentstheCasnucleaseistheCas9nucleaseisfrom 

Staphylococcusaureus.InsomeembodimentstheCasnucleaseistheCpflnucleasefrom 

Francisellanovicida. InsomeembodimentstheCasnucleaseistheCpflnucleasefrom 

Acidarninococcussp. InsomeembodimentstheCasnucleaseistheCpflnucleasefrom 

LachnospiraceaebacteriumND2006.InfurtherembodimentstheCasnucleaseistheCpfl 

nuclease from Francisella tularensis, Lachnospiraceae bacterium Bui'yrivibrio 

proteoclasticus, Peregrinibacteria bacterium Parcubacteria bacterium SrnitheIla 
U 

AcidarninococcusCandidatusMethanoplasrnaterrniturnEubacteriurneligensMoraxella 
crevioricanis, Prevotella disiens, or 

Porphyrornonasrnacacae.IncertainembodimentstheCasnucleaseisaCpflnucleasefrom 

anAcidarninococcusorLachnospiraceae.  

[00326] InsomeembodimentstheCasnickaseisderivedfromtheCas9nucleasefrom 

Streptococcuspyogenes.InsomeembodimentstheCasnickaseisderivedfromtheCas9 

nucleasefromStreptococcustherrnophilus.InsomeembodimentstheCasnickaseisanickase 

formoftheCas9nucleasefromNeisseriarneningitidis.Seee.g., WO/2020081568,describing 

anNme2Cas9D16Anickasefusionprotein.InsomeembodimentstheCasnickaseisderived 

fromtheCas9nucleaseisfromStaphylococcusaureus.InsomeembodimentstheCasnickase 

isderivedfromtheCpflnucleasefrom U novicida.InsomeembodimentstheCas 

nickaseisderivedfromtheCpflnucleasefromAcidarninococcussp.Insomeembodiments 

theCasnickaseisderivedfromtheCpflnucleasefromLachnospiraceaebacteriurnND2006.  

InfurtherembodimentstheCasnickaseisderivedfromtheCpflnucleasefromFrancisella 
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tularensis, Lachnospiraccae bactenurn, ButyrivibrioproteoclasUcus, Peregrinibacteria 
bacterium, Parcubacteria U 

bacterium, Srnithella, Acidarninococcus, Candidatus 

Methanoplasrnaterrniturn Eubacteriurneligens Moraxellabovoculi Leptospirainadai, 

PorphyrornonascrevioricanisPrevotelladisiensorPorphyrornonasrnacacae. Incertain 

embodimentstheCasnickaseisderivedfromaCpflnucleasefromanAcidarninococcusor 

Lachnospiraceac.Asdiscussedelsewhereanickasemaybederivedfromanucleaseby 

inactivatingoneofthetwocatalyticdomainse.g., bymutatinganactivesiteresidueessential 

fornucleolysissuchasD1OTAOofNS63inSpyCas9.Oneskilledintheartwillbefamiliar 

withtechniquesforeasilyidentifyingcorrespondingresiduesinotherCasproteinssuchas 

sequencealignmentandstructuralalignmentwhichisdiscussedindetailbelow.  

[00327] InsomeembodimentsthegRNAtogetherwithanRNA-guidedDNAbindingagent 

iscalledaribonucleoproteincomplex(RNP).InsomeembodimentstheRNA-guidedDNA 

bindingagentisaCasnuclease.InsomeembodimentsthegRNAtogetherwithaCasnuclease 

iscalledaCasRNP.InsomeembodimentstheRNPcomprisesType-IType-IlorType-Ill 

components.InsomeembodimentstheCasnucleaseistheCas9proteinfromtheType-Il 

CRISPR/Cassystem.InsomeembodimentthegRNAtogetherwithCas9iscalledaCas9 

RNP.  

[00328] WildtypeCas9hastwonucleasedomains:RuvCandHNH.TheRuvCdomain 

cleavesthenon-targetDNAstrandandtheHNHdomaincleavesthetargetstrandofDNA.In 

someembodimentstheCas9proteincomprisesmorethanoneRuvCdomainand/ormorethan 

oneHNHdomain.InsomeembodimentstheCas9proteinisawildtypeCas9.Ineachofthe 

DNA.  

[00329] InsomeembodimentschimericCasnucleasesareusedwhereonedomainor 

regionoftheproteinisreplacedbyaportionofadifferentprotein.Insomeembodimentsa 

CasnucleasedomainmaybereplacedwithadomainfromadifferentnucleasesuchasFoki.  

InsomeembodimentsaCasnucleasemaybeamodifiednuclease.  

[00330] InotherembodimentstheCasnucleaseorCasnickasemaybefromaType-I 

CRISPR/Cassystem.InsomeembodimentstheCasnucleasemaybeacomponentofthe 

CascadecomplexofaType-ICRISPR/Cassystem.InsomeembodimentstheCasnuclease 

maybeaCas3protein.InsomeembodimentstheCasnucleasemaybefromaType-Ill 

CRISPR/Cassystem.InsomeembodimentstheCasnucleasemayhaveanRNAcleavage 

activity.  
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[00331] InsomeembodimentstheRNA-guidedDNA-bindingagenthassingle-strand 

nickaseactivityi.e9~ cancutoneDNAstrandtoproduceasingle-strandbreakalsoknownas 

anick."InsomeembodimentstheRNA-guidedDNA-bindingagentcomprisesaCasnickase.  

i.e.,cutsonestrandbutnottheotherof 
AnickaseisanenzymethatcreatesanickindsDNA,4 
theDNAdoublehelix.InsomeembodimentsaCasnickaseisaversionofaCasnuclease 

(e.g.,aCasnucleasediscussedabove)inwhichanendonucleolyticactivesiteisinactivated 

e.g.,byoneormorealterations(e.g.,pointmutations)inacatalyticdomain.Seee.g.,USPat.  

No.8,889,356fordiscussionofCasnickasesandexemplarycatalyticdomainalterations.In 

someembodimentsaCasnickasesuchasaCas9nickasehasaninactivatedRuvCorHNH 

domain.  

[00332] InsomeembodimentstheRNA-guidedDNA-bindingagentismodifiedtocontain 

onlyonefunctionalnucleasedomain.Forexampletheagentproteinmaybemodifiedsuch 

thatoneofthenucleasedomainsismutatedorfullyorpartiallydeletedtoreduceitsnucleic 

acidcleavageactivity.InsomeembodimentsanickaseisusedhavingaRuvCdomainwith 

reducedactivity.InsomeembodimentsanickaseisusedhavinganinactiveRuvCdomain.In 

someembodimentsanickaseisusedhavinganHNE-Jdomainwithreducedactivity.Insome 
4 

embodimentsanickaseisusedhavinganinactiveHNHdomain.  

[00333] InsomeembodimentsaconservedaminoacidwithinaCasproteinnuclease 

domainissubstitutedtoreduceoralternucleaseactivity.InsomeembodimentsaCasnuclease 

maycompriseanaminoacidsubstitutionintheRuvCorRuvC-likenucleasedomain.  

ExemplaiyaminoacidsubstitutionsintheRuvCorRuvC-likenucleasedomainincludeD1OA 

759-771. InsomeembodimentstheCasnucleasemaycompriseanaminoacidsubstitutionin 

theHNHorHNH-likenucleasedomain.ExemplaryaminoacidsubstitutionsintheHNHor 

HNH-likenucleasedomainincludeE762AH840AN863AH983AandD986A(basedon 

theS.pyogenesCas9protein).Seee.g.,Zetscheetal.(2015).Furtherexemplary 4 

substitutionsincludeD917AEl006AandD1255A(basedontheFrancisellanovicidaUl12 

Cpfl(FnCpfl)sequence(UniProtKB- AOQ7Q2(CPF1FRATN)).  

[00334] InsomeembodimentsanmRNAencodinganickaseisprovidedincombination 

withapairofguideRNAsthatarecomplementarytothesenseandantisensestrandsofthe 

targetsequencerespectively.InthisembodimenttheguideRNAsdirectthenickasetoatarget 

sequenceandintroduceaDSBbygeneratinganickonoppositestrandsofthetargetsequence 

(i.e.,doublenicking).Insomeembodimentsuseofdoublenickingmayimprovespecificity 

andreduceoff-targeteffects.Insomeembodimentsanickaseisusedtogetherwithtwo 
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separateguideRNAstargetingoppositestrandsofDNAtoproduceadoublenickinthetarget 

DNA.InsomeembodimentsanickaseisusedtogetherwithtwoseparateguideRNAsthatare 

selectedtobeincloseproximitytoproduceadoublenickinthetargetDNA.  

[00335] InsomeembodimentstheRNA-guidedDNA-bindingagentlackscleavaseand 

nickaseactivity.InsomeembodimentstheRNA-guidedDNA-bindingagentcomprisesadCas 

DNA-bindingpolypeptide.AdCaspolypeptidehasDNA-bindingactivitywhileessentially 

lackingcatalytic(cleavase/nickase)activity.InsomeembodimentsthedCaspolypeptideisa 

dCas9polypeptide.InsomeembodimentstheRNA-guidedDNA-bindingagentlacking 

cleavaseandnickaseactivityorthedCasDNA-bindingpolypeptideisaversionofaCas 

nuclease(e.g.,aCasnucleasediscussedabove)inwhichitsendonucleolyticactivesitesare 

inactivatede.g.,byoneormorealterations(e.g.,pointmutations)initscatalyticdomains.See 

e.g.,US2014/0186958ALUS2015/0166980Al.  

[00336] InsomeembodimentstheRNA-guidedDNAbindingagentcomprisesoneormore 

heterologousfunctionaldomains(e.g.,isorcomprisesafusionpolypeptide).  

[00337] InsomeembodimentstheRNA-guidedDNAbindingagentcomprisesa 

APOBEC3deaminase. InsomeembodimentsaAPOBBC3deaminaseisaAPOBBC3A 

(A3A).InsomeembodimentstheA3AisahumanA3A.InsomeembodimentstheA3Aisa 

wild-typeA3A.  

[00338] InsomeembodimentstheRNA-guidedDNAbindingagentcomprisesadeaminase 

andanRNA-guidednickase.InsomeembodimentsthemRNAfurthercomprisesalinkerto 

linkthesequencingencodingA3AtothesequencesequencingencodingRNA-guidednickase.  

Insomeembodimentsthelinkerisapeptidelinker.Insomeembodimentsthepeptidelinker 

isanystretchofaminoacidshavingatleast1,atleast2,atleast3,atleast4,atleast5,atleast 

6,atleast7,atleast8,atleast9,atleast10,atleast15,atleast20,atleast25,atleast30,at 

least40,atleast50ormoreaminoacids.Insomeembodimentsthepeptidelinkeristhe16 

residue"XTEN"linkeroravariantthereof(Seee.g.,theExamplewandSchellenbergeretal.  

Arecombinantpolypeptideextendstheinvivohalf-lifeofpeptidesandproteinsinatunable 

manner.Nat.Biotechnol.27,1186-1190(2009)).InsomeembodimentstheXTENlinker 

comprisesthesequenceSGSBTPGTSBSATPBS(SEQIDNO:900),SGSETPGTSESA(SEQ 

IDNO:901),orSGSETPGTSESATPEGGSGGS(SEQIDNO:902).Insomeembodiments 

thepeptidelinkercomprisesoneormoresequencesselectedfromSEQIDNOs:903-913.  

[00339] Insomeembodimentstheheterologousfunctionaldomainmayfacilitatetransport 

oftheRNA-guidedDNA-bindingagentintothenucleusofacell. Forexamplethe 
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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-bindingagentmaybefusedwith 

morethanoneNLS.InsomeembodimentstheRNA-guidedDNA-bindingagentmaybefused 

with2,3,4,or5NLSs.InsomeembodimentstheRNA-guidedDNA-bindingagentmaybe 

fusedwithtwoNLSs.IncertaincircumstancesthetwoNLSsmaybethesame(e.g.,twoSV4O 

NLSs)ordifferent.InsomeembodimentstheRNA-guidedDNA-bindingagentisfusedto 

twoNLSsequences(e.g.,SV4O)fusedatthecarboxyterminus.Insomeembodimentsthe 

RNA-guidedDNA-bindingagentmaybefusedwithtwoNLSsonelinkedattheN-terminus 

andoneattheC-terminus.InsomeembodimentstheRNA-guidedDNA-bindingagentmay 

befusedwith3NLSs.InsomeembodimentstheRNA-guidedDNA-bindingagentmaybe 

fusedwithnoNLS.InsomeembodimentstheNLSmaybeamonopartitesequencesuchas 

e.g.,theSV4ONLSPKI LKLRKV(SEQIDNO:600)orPKJ4LKLRRV(SEQIDNO:601).In 

someembodimentstheNLSmaybeabipartitesequencesuchastheNLSofnucleoplasmin 

KRPAATKJ(AGQAKKKK(SEQIDNO:602). Inaspecificembodimentasingle 

PK~KiK~RK (SEQIDNO:600)NLSmaybefusedattheC-terminusoftheRNA-guidedDNA

bindingagent.Oneormorelinkersareoptionallyincludedatthefusionsite.  

AnexemplaryeditorisBC22nwhichincludesaHsapiensAPOBEC3AfusedtoS.pyogenes

D1OACas9nickasebyanXTENlinkerandmRNAencodingBC22n.AnmRNAencoding 

BC22nisprovided(SEQIDNO:804).  

[00341] Insomeembodimentstheheterologousfunctionaldomainmaybecapableof 

modifyingtheintracellularhalf-lifeoftheRNA-guidedDNAbindingagent. Income 

embodimentsthehalf-lifeoftheRNA-guidedDNAbindingagentmaybeincreased.Insome 

embodimentsthehalf-lifeoftheRNA-guidedDNA-bindingagentmaybereduced.Insome 

embodimentstheheterologousfunctionaldomainmaybecapableofincreasingthestability 

oftheRNA-guidedDNA-bindingagent.Insomeembodimentstheheterologousfunctional 

domainmaybecapableofreducingthestabilityoftheRNA-guidedDNA-bindingagent.In 

someembodimentstheheterologousfunctionaldomainmayactasasignalpeptideforprotein 

degradation.Insomeembodimentstheproteindegradationmaybemediatedbyproteolytic 
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enzymessuchasforexampleproteasomeslysosomalproteasesorcalpainproteases. In 

someembodimentstheheterologousfunctionaldomainmaycompriseaPESTsequence.In 

someembodimentstheRNA-guidedDNA-bindingagentmaybemodifiedbyadditionof 

ubiquitinorapolyubiquitinchainInsomeembodimentstheubiquitinmaybeaubiquitin-like 

protein(UBL).Non-limitingexamplesofubiquitin-likeproteinsincludesmallubiquitin-like 

modifier(SUMO),ubiquitincross-reactiveprotein(UCRP alsoknownasinterferon

stimulatedgene-i5(15015)),ubiquitin-relatedmodifier-i(URMi),neuronal-precursor-cell

expresseddevelopmentallydownregulatedprotein-S(NEDDSalsocalledRubiinS.  

cerevisiac),humanleukocyteantigenF-associated(FATi0),autophagy-8(ATOS)and-i2 

(ATGi2),Fauubiquitin-likeprotein(FUBi),membrane-anchoredUBL(MUB),ubiquitin 
fold-modifier-i(UFMi),andubiquitin-like 9 

protein-5(UBL5).  

[00342] Insomeembodimentstheheterologousfunctionaldomainmaybeamarker 

domain.Non-limitingexamplesofmarkerdomainsincludefluorescentproteinspurification 

tagsepitopetagsandreportergenesequences.Insomeembodimentsthemarkerdomain 
9 

maybeafluorescentprotein.Non-limitingexamplesofsuitablefluorescentproteinsinclude 

greenfluorescentproteins(e.g., GFPGFP-2,tagGFPturboGFPsfGFP, BGFPEmerald 

AzamiGreenMonomericAzamiGreenCopGFPAceGFPZsGreeni),yellowfluorescent 

proteins(e.g., YFPEYFPCitrineVenusYPetPhiYFPZsYellowi),bluefluorescent 

proteins(e.g., EBFP EBFP2,AzuritemKbalamalGFPuvSapphire T-sapphire,),cyan 

fluorescentproteins (e.g., ECFP, Cerulean, CyPet, AmCyaniMidoriishi-Cyan),red 

fluorescentproteins(e.g., mKatemKate2mPlumDsRedmonomermCheriymRFPi 

mRasberiymStrawberryJred),andorangefluorescentproteins(mOrangemKOKusabira

Orange, MonomericKusabira-Orange, mTangerine tdTomato)orany othersuitable 

fluorescentprotein.Inotherembodimentsthemarkerdomainmaybeapurificationtagand/or 

anepitopetag.Non-limitingexemplarytagsincludeglutathione-S-transferase(OST),chitin 

bindingprotein(CBP),maltosebindingprotein(MBP),thioredoxin(TRX),poly(NANP), 

tandemaffinitypurification(TAP)tagmycAcV5,AUiAU5,EECSE2,FLAGHAnus 

SoftagiSoftag3,StrepSBPGlu-GluHSVKT3,5,SiT7,V5,VSV-G,6xHisSxI-Jis 

biotincarboxylcarrierprotein(BCCP),poly-Hisandcalmodulin.Non-limitingexemplaty 

reportergenesincludeglutathione-S-transferase(GST), horseradishperoxidase(HRP), 

chloramphenicolacetyltransferase(CAT),beta-galactosidasebeta-glucuronidaseluciferase 

orfluorescentproteins.  
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[00343] Inadditionalembodimentstheheterologousfunctionaldomainmaytargetthe 

RNA-guidedDNA-bindingagenttoaspecificorganellecelltypetissueororgan.Insome 

embodimentstheheterologousfunctionaldomainmaytargettheRNA-guidedDNA-binding 

agenttomitochondria.  

[00344] Infurtherembodimentstheheterologousfunctionaldomainmaybeaneffector 

domainsuchasaneditordomain.WhentheRNA-guidedDNA-bindingagentisdirectedtoits 

targetsequencee.g., whenaCasnucleaseisdirectedtoatargetsequencebyagRNAthe 

effectorsuchasaneditordomainmaymodifyoraffectthetargetsequence. Income 

embodimentstheeffectorsuchasaneditordomainmaybechosenfromanucleicacidbinding 

domainanucleasedomain(e.g.,anon-Casnucleasedomain),anepigeneticmodification 

domainatranscriptionalactivationdomainoratranscriptionalrepressordomain.Insome 

embodimentstheheterologousfunctionaldomainisanucleasesuchasaFokInuclease.See 

e.g.,USPat.No.9,023,649.Insomeembodimentstheheterologousfunctionaldomainisa 

transcriptionalactivatororrepressor.Seee.g.,Qietal.,"RepurposingCRISPRasanRNA

guidedplatformforsequence-specificcontrolofgeneexpression,"Cell152:1173-83(2013), 

Perez-Pineraetal "RNA-guidedgeneactivationbyCRISPR-Cas9-basedtranscription 

factorsNat.Methods10:973-6(2013);Malietal"CAS9transcriptionalactivatorsfortarget 

specificityscreeningandpairednickasesforcooperativegenomeengineering,"Nat.  

Biotechnol. 31:833-8(2013);Gilbertetal "CRISPR-mediatedmodularRNA-guided 

regulationoftranscriptionineukaryotes,' Cell154:442-51(2013).AssuchtheRNA-guided 

DNA-bindingagentessentiallybecomesatranscriptionfactorthatcanbedirectedtobinda 

D.DeterminationofEfficacyofGuideRNAs 

[00345] InsomeembodimentstheefficacyofaguideRNAisdeterminedwhendelivered 

orexpressedtogetherwithothercomponents(e.g.,anRNA-guidedDNAbindingagent) 

forminganRNP.InsomeembodimentstheguideRNAisexpressedtogetherwithanRNA

guidedDNAbindingagentsuchasaCasprotein, e.g.,Cas9.Insomeembodimentstheguide 

RNAisdeliveredtoorexpressedinacelllinethatalreadystablyexpressesanRNA-guided 

DNAnucleasesuchasaCasnucleaseornickasee.g.,Cas9nucleaseornickase.Insome 

embodimentstheguideRNAisdeliveredtoacellaspartofaRNP.Insomeembodimentsthe 

guideRNAisdeliveredtoacellalongwithamRNAencodinganRNA-guidedDNAnuclease 

suchasaCasnucleaseornickasee.g., Cas9nucleaseornickase.  
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[00346] AsdescribedhereinuseofanRNA-guidedDNAnucleaseandaguideRNA 

disclosedhereincanleadtoDSBsSSBsand/orsite-specificbindingthatresultsinnucleic 

acidmodificationintheDNAorpre-mRNAwhichcanproduceerrorsintheformof 

insertion/deletion(indel)mutationsuponrepairbycellularmachinery.Manymutationsdueto 

indelsalterthereadingframeintroduceprematurestopcodonsorinduceexonskippingand 

thereforeproduceanon-functionalprotein.  

[00347] InsomeembodimentstheefficacyofparticularguideRNAsisdeterminedbased 

oninvitromodels.InsomeembodimentstheinvitromodelisTcellline.Insome 

embodimentstheinvitromodelisHEK293Tcells.Insomeembodimentstheinvitromodel 

isHEK293cellsstablyexpressingCas9(HEK293Cas9).Insomeembodimentstheinvitro 

modelisalymphoblastoidcellline.Insomeembodimentstheinvitromodelisprimaryhuman 

Tcells.InsomeembodimentstheU 
invitromodelisprimaiyhumanBcells.Insome 

embodimentstheinvitromodelisprimaiyhumanperipheralbloodlymphocytes.Insome 

embodimentstheinvitromodelisprimaryhumanperipheralbloodmononuclearcells.  

[00348] Insomeembodimentsthenumberofoff-targetsitesatwhichadeletionorinsertion 

occursinaninvitromodelisdeterminede.g.,byanalyzinggenomicDNAfromthecells 

transfectedin U withCas9mRNAandtheguideRNA.Insomeembodimentssucha 

determinationcomprisesanalyzinggenomicDNAfromcellstransfectedinvitrowithCas9 

mRNAtheguideRNAandadonoroligonucleotide.Exemplaiyproceduresforsuch 

determinationsareprovidedintheworkingexamplesbelow.  

[00349] InsomeembodimentstheefficacyofparticulargRNAsisdeterminedacross 

linecomparisonofdatawithselectedguideRNAsisperformed.Insomeembodimentscross 

screeninginmultiplecellmodelsisperformed.  

[00350] InsomeembodimentstheefficacyofparticularguideRNAsisdeterminedbased 

oninvivomodels. Insomeembodimentstheinvivomodelisarodentmodel. Income 

embodimentstherodentmodelisamousewhichexpressesthetargetgene.Insome 

embodimentstherodentmodelisamousewhichexpressesaCIITAgene.Insome 

embodimentstherodentmodelisamousewhichexpressesahumanCIITAgene.Insome 

embodimentstherodentmodelisamousewhichexpressesaB2Mgene.Insome 

embodimentstherodentmodelisamousewhichexpressesahumanB2Mgene.Insome 

embodimentstheinvivomodelisanon-humanprimateforexamplecynomolgusmonkey.  

[00351] InsomeembodimentstheefficacyofaguideRNAisevaluatedbyontarget 

cleavageefficiency.InsomeembodimentstheefficacyofaguideRNAismeasuredbypercent 
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editingatthetargetlocation, e.g.,CIJTAorB2M.Insomeembodimentsdeepsequencing 

maybeutilizedtoidentifythepresenceofmodifications(e.g.,insertionsdeletions)introduced 

bygeneediting.Indelpercentagecanbecalculatedfromnextgenerationsequencing'~NGS." 

[00352] InsomeembodimentstheefficacyofaguideRNAismeasuredbythenumber 

and/orfrequencyofindelsatoff-targetsequenceswithinthegenomeofthetargetcelltype.In 

someembodimentsefficaciousguideRNAsareprovidedwhichproduceindelsatofftarget 

sitesatverylowfrequencies(e.g.,<50o)inacellpopulationand/orrelativetothefrequencyof 

indelcreationatthetargetsite.ThusthedisclosureprovidesforguideRNAswhichdonot 

exhibitoff-targetindelformationinthetargetcelltype(e.g.,TcellsorBcells),orwhich 

produceafrequencyofoff-targetindelformationof<50oinacellpopulationand/orrelativeto 

thefrequencyofindelcreationatthetargetsite.Insomeembodimentsthedisclosureprovides 

guideRNAswhichdonotexhibitanyofftargetindelformationinthetargetcelltype(e.g.,T 

cellsorBcells).InsomeembodimentsguideRNAsareprovidedwhichproduceindelsatless 

than5off-targetsitese.g.,asevaluatedbyoneormoremethodsdescribedherein.Insome 

embodimentsguideRNAsareprovidedwhichproduceindelsatlessthanorequalto4,3,2, 

or1off-targetsite(s)e.g.,asevaluatedbyoneormoremethodsdescribedherein.Insome 

embodimentstheoff-targetsite(s)doesnotoccurinaproteincodingregioninthetargetcell 

(e.g.,TcellsorBcells)genome.  

[00353] Insomeembodimentslineramplificationisusedtodetectgeneeditingevents 

suchastheformationofinsertion/deletion("indel")mutationstranslocationsandhomology 

directedrepair(HDR)eventsintargetDNA.Forexamplelinearamplificationwithaunique 

toasUnIT" or"UniqueIdentifierTagmentationmethod)maybeused.  

[00354] InsomeembodimentstheefficacyofaguideRNAismeasuredbythenumberof 

chromosomalrearrangementswithinthetargetcelltype.KromatiddGHassaymayusedto 

detectchromosomalrearrangementsincludinge.g.,translocationsreciprocaltranslocations 

translocationstooff-targetchromosomesdeletions(i.e.,chromosomalrearrangementswhere 

fragmentswerelostduringthecellreplicationcycleduetotheeditingevent).Insome 

embodimentsthetargetcelltypehaslessthan10,lessthan8,lessthan5,lessthan4,lessthan 

3,lessthan2,orlessthan1chromosomalrearrangement.Insomeembodimentsthetargetcell 

typehasnochromosomalrearrangements.  
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E.DeliveryofgRNACompositions 

[00355] Lipidnanoparticles(LNPcompositions)areawell-knownmeansfordeliveryof 

nucleotideandproteincargoandmaybeusedfordeliveiyoftheguideRNAscompositions 

orpharmaceuticalformulationsdisclosedherein.InsomeembodimentstheLNPcompositions 

delivernucleicacidproteinornucleicacidtogetherwithprotein.  

[00356] Insomeembodimentstheinventioncomprisesamethodfordeliveringanyoneof 

thegRNAsdisclosedhereintoasubjectwhereinthegRNAisformulatedasanLNP.Insome 

embodimentstheLNPcomprisesthegRNAandaCas9oranmRNAencodingCas9.  

[00357] Insomeembodimentstheinventioncomprisesacompositioncomprisinganyone 

ofthegRNAsdisclosedandanLNP.Insomeembodimentsthecompositionfurthercomprises 

aCas9oranmRNAencodingCas9.  

[00358] 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.  

compositionsforuseinpreparingamedicamentfortreatingadiseaseordisorder.  

[00360] Electroporation is awell-knownmeans fordelivery ofcargo, and any 

electroporationmethodologymaybeusedfordeliveryofanyoneofthegRNAsdisclosed 

herein.InsomeembodimentselectroporationmaybeusedtodeliveranyoneofthegRNAs 

disclosedhereinandCas9oranmRNAencodingCas9.  

[00361] Insomeembodimentstheinventioncomprisesamethodfordeliveringanyoneof 

thegRNAsdisclosedhereintoancxvivocellwhereinthegRNAisformulatedasanLNPor 

notformulatedasanLNP.InsomeembodimentstheLNPcomprisesthegRNAandaCas9or 

anmRNAencodingCas9.  

[00362] InsomeembodimentstheguideRNAcompositionsdescribedhereinaloneor 

encodedononeormorevectorsareformulatedinoradministeredviaalipidnanoparticle;see 
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e.g.,WO/2017/173054andWO2019/067992,thecontentsofwhichareherebyincorporated 

byreferenceintheirentirety.  

[00363] IncertainembodimentstheinventioncomprisesDNAorRNAvectorsencoding 

anyoftheguideRNAscomprisinganyoneormoreoftheguidesequencesdescribedherein.  

InsomeembodimentsinadditiontoguideRNAsequencesthevectorsfurthercomprise 

nucleicacidsthatdonotencodeguideRNAs.NucleicacidsthatdonotencodeguideRNA 

includebutarenotlimitedtopromotersenhancersregulatorysequencesandnucleicacids 

encodinganRNA-guidedDNAnucleasewhichcanbeanucleasesuchasCas9.Insome 

embodimentsthevectorcomprisesoneormorenucleotidesequence(s)encodingacrRNAa 

trRNAoracrRNAandtrRNA.Insomeembodimentsthevectorcomprisesoneormore 

nucleotidesequence(s)encodingasgRNAandanmRNAencodinganRNA-guidedDNA 

nucleasewhichcanbeaCasnucleasesuchasCas9orCpfl. Insomeembodimentsthevector 

comprisesoneormorenucleotidesequence(s)encodingacrRNAatrRNAandanmRNA 

encodinganRNA-guidedDNAnucleasewhichcanbeaCasproteinsuchasCas9.Inone 

embodimenttheCas9isfromStreptococcuspyogenes(i.e.,SpyCas9).Insomeembodiments 

thenucleotidesequenceencodingthecrRNAtrRNAorcrRNAandtrRNA(whichmaybea 

sgRNA)comprisesorconsistsofaguidesequenceflankedbyalloraportionofarepeat 

sequencefromanaturally-occurringCRISPR/Cassystem.Thenucleicacidcomprisingor 

consistingofthecrRNAtrRNAorcrRNAandtrRNAmayfurthercompriseavectorsequence 

whereinthevectorsequencecomprisesorconsistsofnucleicacidsthatarenotnaturallyfound 

togetherwiththecrRNAtrRNAorcrRNAandtrRNA.  

[00364] Anyoftheengineeredcellsandcompositionsdescribedhereincanbeusedina 

methodoftreatingavarietyofdiseasesanddisorders asdescribedherein.Insome 

embodimentsthegeneticallymodifiedcell(engineeredcell)and/orpopulationofgenetically 

modifiedcells(engineeredcells)andcompositionsmaybeusedinmethodsoftreatingavariety 

ofdiseasesanddisorders.Insomeembodimentsamethodoftreatinganyoneofthediseases 

ordisordersdescribedhereinisencompassedcomprisingadministeringanyoneormore 

compositiondescribedherein.  

[00365] Insomeembodimentsthemethodsandcompositionsdescribedhereinmaybeused 

totreatdiseasesordisordersinneedofdeliveryofatherapeuticagent.Insomeembodiments 

theinventionprovidesamethodofprovidinganimmunotherapyinasubjectthemethod 

includingadministeringtothesubjectaneffectiveamountofanengineeredcell(orpopulation 
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ofengineeredcells)asdescribedhereinforexampleacellofanyoftheaforementionedcell 

aspectsandembodiments.  

[00366] Insomeembodimentsthemethodscompriseadministeringtoasubjecta 

compositioncompnsinganengineeredcelldescribedhereinasanadoptivecelltransfer 

therapy.Insomeembodimentstheengineeredcellisanallogeneiccell.  

[00367] Insomeembodimentsthemethodscompriseadministeringtoasubjecta 

compositioncomprisinganengineeredcelldescribedhereinwhereinthecellproduces 

secretesand/orexpressesapolypeptide(e.g.,atargetingreceptor)usefulfortreatmentofa 

diseaseordisorderinasubject.Insomeembodimentsthecellactsasacellfactorytoproduce 

asolublepolypeptide.Insomeembodimentsthecellactsasacellfactorytoproducean 

antibody.Insomeembodimentsthecellcontinuouslysecretesthepolypeptideinvivo.Insome 

embodimentsthecellcontinuouslysecretesthepolypeptidefollowingtransplantationinvivo 

foratleast1,2,3,4,5,or6weeks.Insomeembodimentsthecellcontinuouslysecretesthe 

polypeptidefollowingtransplantationinvivoformorethan6weeks.Insomeembodiments 

thesolublepolypeptide(e.g.,anantibody)isproducedbythecellataconcentrationofatleast 

102io3 ,io4 io5 106,io7 ,or1O~copiesperday.Insomeembodimentsthepolypeptideisan 

antibodyandisproducedbythecellataconcentrationofatleast1o~copiesperday.  

[00368] Insomeembodimentsofthemethodsthemethodincludesadministeringa 

lymphodepletingagentorimmunosuppressantpriortoadministeringtothesubjectaneffective 

amountoftheengineeredcell(orengineeredcells)asdescribedhereinforexampleacellof 

anyoftheaforementionedcellaspectsandembodiments.Inanotheraspecttheinvention 

[00369] Immunotherapyisthetreatmentofdiseasebyactivatingorsuppressingtheimmune 

system.Immunotherapiesdesignedtoelicitoramplifyanimmuneresponseareclassifiedas 

activationimmunotherapies.Cell-basedimmunotherapieshavebeendemonstratedtobe 

effectiveinthetreatmentofsomecancers.Immuneeffectorcellssuchaslymphocytes 

macrophagesdendriticcellsnaturalkillercellscytotoxicTlymphocytes(CTLs),Thelper 

cellsBcells ortheirprogenitorssuchashematopoieticstemcells(HSC)orinduced 

pluripotentstemcells(iPSC)canbeprogrammedtoactinresponsetoabnormalantigens 

expressedonthesurfaceoftumorcells.Thuscancerimmunotherapyallowscomponentsof 

theimmunesystemtodestroytumorsorothercancerouscells.Cell-basedimmunotherapies 

havealsobeendemonstratedtobeeffectiveinthetreatmentofautoimmunediseasesor 

transplantrejection.ImmuneeffectorcellssuchasregulatoryTcells(Tregs)ormesenchymal 
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stemcellscanbeprogrammedtoactinresponsetoautoantigensortransplantantigens 

expressedonthesurfaceofnormaltissues.  

[00370] Insomeembodimentstheinventionprovidesamethodofpreparingengineered 

cells(e.g., apopulationofengineeredcells).Thepopulationofengineeredcellsmaybeused 

forimmunotherapy.  

[00371] Insomeembodimentstheinventionprovidesamethodoftreatingasubjectinneed 

thereofthatincludesadministeringengineeredcellspreparedbyamethodofpreparingcells 

describedhereinforexampleamethodofanyoftheaforementionedaspectsandembodiments 

ofmethodsofpreparingcells.  

[00372] Insomeembodimentstheengineeredcellscanbeusedtotreatcancerinfectious 

diseasesinflammatorydiseasesautoimmunediseasescardiovasculardiseasesneurological 

diseasesophthalmologicdiseasesrenaldiseasesliverdiseasesmusculoskeletaldiseasesred 

bloodcelldiseasesortransplantrejections.  

[00373] Insomeembodimentstheengineeredcellscanbeusedasacelltherapycomprising 

anallogeneicstemcelltherapy.Insomeembodimentsthecelltherapycomprisesinduced 

pluripotentstemcells(iPSCs).iPSCsmaybeinducedtodifferentiateintoothercelltypes 

includinge.g.,betaisletcellsneuronsandbloodcells.Insomeembodimentsthecelltherapy 

compriseshematopoieticstemcells.Insomeembodiments thestemcellscomprise 

mesenchymalstemcellsthatcandevelopintobonecartilagemuscleandfatcells.Insome 

embodimentsthestemcellscompriseocularstemcells.Insomeembodimentstheallogeneic 

stemcelltransplantcomprisesallogeneicbonemarrowtransplant.Insomeembodimentsthe 

compriseinducedembryonicstemcells(ESCs).  

[00374] Engineeredcellsoftheinventionaresuitableforfurtherengineeringe.g., by 

introductionoffurthereditedormodifiedgenesoralleles. Insomeembodimentsthe 

polypeptideisawild-typeorvariantTCR. Cellsoftheinventionmayalsobesuitablefor 

furtherengineenngbyintroductionofanexogenousnucleicacidencodinge.g.,atargeting 

receptore.g.,aTCRCARUniCAR.CARsarealsoknownaschimericimmunoreceptors 

chimericTcellreceptorsorartificialTcellreceptors.  

[00375] InsomeembodimentsthecelltherapyisatransgenicTcelltherapy.Insome 

embodimentsthecelltherapycomprisesaWilms'Tumor1(WT1)targetingtransgenicTcell.  

Insomeembodimentsthecelltherapycomprisesatargetingreceptororadonornucleicacid 

encodingatargetingreceptorofacommerciallyavailableTcelltherapysuchasaCARTcell 

therapy.Therearenumberoftargetingreceptorscurrentlyapprovedforcelltherapy.Thecells 
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andmethodsprovidedhereincanbeusedwiththeseknownconstructs.Commerciallyapproved 

cellproductsthatincludetargetingreceptorconstructsforuseascelltherapiesincludeag., 

Kymriah® (tisagenlecleucel), Yescarta® (axicabtagene ciloleucel); TecartusTM 

(brexucabtagene autoleucel); Tabelecleucel (Tab-cel®); Viralym-M (ALVR1O5); and 

Viralym-C.  

[00376] Insomeembodimentsthemethodsprovideforadministeringtheengineeredcells 

toasubjectwhereintheadministrationisaninjection.Insomeembodimentsthemethods 

provideforadministeringtheengineeredcellstoasubjectwhereintheadministrationisan 

intravascularinjectionorinfusion, Insomeembodimentsthemethodsprovidefor 

administeringtheengineeredcellstoasubjectwhereintheadministrationisasingledose.  

[00377] Insomeembodimentsthemethodsprovideforreducingasignorsymptom 

associatedofasubject'sdiseasetreatedwithacompositiondisclosedherein.Insome 

embodimentsthesubjecthasaresponsetotreatmentwithacompositiondisclosedhereinthat 

lastsmorethanoneweek.Insomeembodimentsthesubjecthasaresponsetotreatmentwith 

acompositiondisclosedhereinthatlastsmorethantwoweeks.Insomeembodimentsthe 

subjecthasaresponsetotreatmentwithacompositiondisclosedhereinthatlastsmorethan 

threeweeks.Insomeembodimentsthesubjecthasaresponsetotreatmentwithacomposition 

disclosedhereinthatlastsmorethanonemonth.  

[00378] Insomeembodimentsthemethodsprovideforadministeringtheengineeredcells 

toansubjectandwhereinthesubjecthasaresponsetotheadministeredcellthatcomprisesa 

reductioninasignorsymptomassociatedwiththediseasetreatedbythecelltherapy.Insome 

thesubjecthasaresponsethatlastsmorethanonemonth.Insomeembodimentsthesubject 

hasaresponsethatlastsforatleast1-6weeks.  

[00379] Table4.ADDITIONALSEQUENCES 

C SEQ Scqucncc 
_________ IDNO ___________________________________________ 

G000644 200 mG*~p1 y\*mG*UCCGAGCAGAAGAAGAAGUUUUAGAmGmCmUmAmGmAm 

AmAmUmAmGmCAAGUUAAAAUAAGGCUAGUCCGUUAUCAmAmCmUm 
UmGmAmAmAmAmAmGmUmGmGmCmAmCmCmGmAmGmUmCmGmGmU 

_______________mGmCmU*mU*mU*mU 
G000645 201 mG*mA*mC*CCCCUCCACCCCGCCUCGUUUUAGAmGmCmUmAmGmAmA 

mAmUmAmGmCAAGUUAAAAUAAGGCUAGUCCGUUAUCAmAmCmUmU 
mGmAmAmAmAmAmGmUmGmGmCmAmCmCmGmAmGmUmCmGmGmUm 

___________________ __________GmCmU*mU~mU*mU 
G000646 202 mG~~j\*mC~GUUUUCAUUGUUCUCGUUUUAGAmGmCmUmAmGmAm 

AmAmUmAmGmCAAGUUAAAAUAAGGCUAGUCCGUUAUCAmAmCmUm 
UmGmAmAmAmAmAmGmUmGmGmCmAmCmCmGmAmGmUmCmGmGmU 

_______________mGmCmU*mU*mU*mU 

187 

embodimentsthesubjecthasaresponsethatlastsmorethanoneweek.Insomeembodiments



WO20221140587 PCTfLTS2O21/064933 

C SEQ Scqucncc 
_________IDNO ___________________________________________ 
G013006 203 mC~mU~mC~CAGCUGGUACACGGCAGUUUUAGAmGmCmUmAmGmAm 

AmAmUmAmGmCAAGUUAAAAUAAGGCUAGUCCGUUAUCAmAmCmUm 
UmGmAmAmAmAmAmGmUmGmGmCmAmCmCmGmAmGmUmCmGmGmU 

_______________mGmCmU*mU*mU*mU 
G013009 204 mU~~pJ~*mG*GCAGACAGACUUGUCACGUUUUAGAmGmCmUmAmGmAm 

AmAmUmAmGmCAAGUUAAAAUAAGGCUAGUCCGUUAUCAmAmCmUm 
UmGmAmAmAmAmAmGmUmGmGmCmAmCmCmGmAmGmUmCmGmGmU 

_______________mGmCmU*mU*mU*mU 
G015964 205 mC*mC*mC*CCCGCCGUGUUUGUGGGGUUUUAGAmGmCmUmAmGmAm 

AmAmUmAmGmCAAGUUAAAAUAAGGCUAGUCCGUUAUCAmAmCmUm 
UmGmAmAmAmAmAmGmUmGmGmCmAmCmCmGmAmGmUmCmGmGmU 

_______________mGmCmU*mU*mU*mU 
G015991 206 mMmC*mU~CACGCUGGAUAGCCUCCGUUUUAGAmGmCmUmAmGmAm 

AmAmUmAmGmCAAGUUAAAAUAAGGCUAGUCCGUUAUCAmAmCmUm 
UmGmAmAmAmAmAmGmUmGmGmCmAmCmCmGmAmGmUmCmGmGmU 

_______________mGmCmU*mU*mU*mU 
G015995 207 mU~mU~mA*CCCCACUUAACUAUCUUGUUUUAGAmGmCmUmAmGmAm 

AmAmUmAmGmCAAGUUAAAAUAAGGCUAGUCCGUUAUCAmAmCmUm 
UmGmAmAmAmAmAmGmUmGmGmCmAmCmCmGmAmGmUmCmGmGmU 

_______________mGmCmU*mU*mU*mU 
G015996 208 mC~mU~mU~ACCCCACUUAACUAUCUGUUUUAGAmGmCmUmAmGmAm 

AmAmUmAmGmCAAGUUAAAAUAAGGCUAGUCCGUUAUCAmAmCmUm 
UmGmAmAmAmAmAmGmUmGmGmCmAmCmCmGmAmGmUmCmGmGmU 

_______________mGmCmU*mU*mU*mU 
G016016 209 mU~mU~mU~CAAAACCUGUCAGUGAUGUUUUAGAmGmCmUmAmGmAm 

AmAmUmAmGmCAAGUUAAAAUAAGGCUAGUCCGUUAUCAmAmCmUm 
UmGmAmAmAmAmAmGmUmGmGmCmAmCmCmGmAmGmUmCmGmGmU 

_______________mGmCmU*mU*mU*mU 
G016017 210 mU~mU~mC*AAAACCUGUCAGUGAUUGUUUUAGAmGmCmUmAmGmAm 

AmAmUmAmGmCAAGUUAAAAUAAGGCUAGUCCGUUAUCAmAmCmUm 
UmGmAmAmAmAmAmGmUmGmGmCmAmCmCmGmAmGmUmCmGmGmU 

_______________mGmCmU*mU*mU*mU 
GO16239 211 mG*mG*mC*CUCGGCGCUGACGAUCUGUUUUAGAmGmCmUmAmGmAm 

AmAmUmAmGmCAAGUUAAAAUAAGGCUAGUCCGUUAUCAmAmCmUm 
UmGmAmAmAmAmAmGmUmGmGmCmAmCmCmGmAmGmUmCmGmGmU 

_______________mGmCmU*mU*mU*mU 

AmAmUmAmGmCAAGUUAAAAUAAGGCUAGUCCGUUAUCAmAmCmUm 
UmGmAmAmAmAmAmGmUmGmGmCmAmCmCmGmAmGmUmCmGmGmU 

_______________mGmCmU*mU*mU*mU 
G018082 213 mU~mG*mU*GUCACCCGUUUCAGGUGGUUUUAGAmGmCmUmAmGmAm 

AmAmUmAmGmCAAGUUAAAAUAAGGCUAGUCCGUUAUCAmAmCmUm 
UmGmAmAmAmAmAmGmUmGmGmCmAmCmCmGmAmGmUmCmGmGmU 

_______________mGmCmU*mU*mU*mU 
G018995 214 mA*mC*mA*GCGACGCCGCGAGCCAGGUUUUAGAmGmCmUmAmGmAm 

AmAmUmAmGmCAAGUUAAAAUAAGGCUAGUCCGUUAUCAmAmCmUm 
UmGmAmAmAmAmAmGmUmGmGmCmAmCmCmGmAmGmUmCmGmGmU 

_______________mGmCmU*mU*mU*mU 
tracrRNA 215 AACAGCAUAGCAAGUUAAAAUAAGGCUAGUCCGUUAUCAACUUGAAA 

_______________AAGUGGCACCGAGUCGGUGCUUUUUUU 
G000529 216 mG*mG*mC*CACGGAGCGAGACAUCUGUUUUAGAmGmCmUmAmGmAm 

AmAmUmAmGmCAAGUUAAAAUAAGGCUAGUCCGUUAUCAmAmCmUm 
UmGmAmAmAmAmAmGmUmGmGmCmAmCmCmGmAmGmUmCmGmGmU 

_______________mGmCmU*mU*mU*mU 
GO19000 217 mG*mC*mG*CCCGCGGCUCCAUCCUCGUUUUAGAmGmCmUmAmGmAmA 

_______________mAmUmAmGmCAAGUUAAAAUAAGGCUAGUCCGUUAUCAmAmCmUmU 
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mGmAmAmAmAmAmGmUmGmGmCmAmCmCmGmAmGmUmCmGmGmUm 
___________________ __________GmCmU*mU~mU*mU 

Recombinant 800 MDKKYSJGLDJGINSVGWAVJ7EDEYKVPSKKEKVLGN7EDPJISJKXNLIGALL 
Cas9-NLS FDSGETAEATRLKRTA1tRRYT¶RRKNRICNTQEIFSNFMAKMDDSFFHRLBES 
aminoacid FLMEEDKI'QHEPJIPIFGNIMDEVAYHEKYPTIYIIL1tKXLMDSTEDKADLIIIII 
sequence ALAHMIKFRGHFLIEGDLNPDNSDMDKLFQLVQTYNQLFEENPINASGVDA 

KAILSAItLSKSR1tLENLIAQLPGEKJtQNGLFGNLIALSLGLT¶PNFKSNFDLAED 
ARLQLSKiDTYDDDLDNLLAQIGDQYADLFLAAKNLSDAILLSDILRW'JThIT 
KAPLSASMIKRYDEHHQDL7ELLKALVRQQLPEKYKEIFFDQSKNGYAGYID 
GGASQEEFYKFIIQPILEKMDGThELLYTLLNFJSDLLRKQRTFDNGSIPHQIHLG 
ELHAIL1tRQEDFYPFLRDNREKIEKILT¶FRIPYYVGPLARGNSRFAWM7ERKSE 
ETIWWNTEEW/DKGASAQSFIERMTNFDKNLPNEKVLPKHSLLYEYFTVYN 
ELT¶KVKYVThGMRKPAFLSGEQKKAIVDLLFKTNRKVTMKQLKEDYFKXIE 
CFDSMElSGVEDRFNASLGTYHDLLKIIKDRDFLDNFENFDILEDIVLThThFE 
DREMIEERLKTYAHLFDDKVMKQLKRRRYTGWGRLSPJ(LINGIRDKQSGK 
TILDFLKSDGFANRNFMQLIHDDSLTFKEDIQKAQVSGQGDSLHEHIANLAG 
SPAIKKGILQTMKVVDELVKVMGBJIKPENIVIEMARENQTTQKGQKNSKiER 
MKRIEEGIKELGSQIL1(EHPVENTQLQNFKLXIYYLQNGRDMYMDQELDIN 
PSSDYDMDHIVPQSFLKDDSDNMTLTRSDKNRGKSDNVPSEEVVKKMKNY 
WRQLLNAKLITQRKFDNLWAERGGLSELDKAGFIKRQLVETRQIThIIVAQI 
LDSRMN~LKYDENDELIItIWKVITELKSKLVSDF1tKDFQFYKMREINNYHHAH 
DANTNAVVGTAtIKKYPKJLBSEFMYGDYKVYD\TRKMIAKSEQElGRATAR 
YFFYSNIMNFFKThI711ANGEIKK1tPLIETNGETGElVWDKGRiDFATVRKVLS 
MPQMNIVKKThVQTGGFSRESILPKRNSDKLIARKJ(DWDPKI(YGGFDSPTV 
AYSMLVVAJQ/EKGKSKI(LKSVKELLGITIMERSSFEKNPIDFLEARGYREVK 
KDLIIKIPKYSLFELENGKKItMLASAGELQKGNELALPSKYVNFLYLASHYE 
KLKGSPEDNEQKQLFVIEQHKIINTDEIIEQISEFSRRVILADANLDKVLSAYN 
KHRDKPIKEQAENIIHLF711TNLGAPAAFKYFDTEDPJ(RYTS7EKEMLDAILI 

_______________HQSITGLYET¶RIDLSQLGGDGGGSPKJ(KRKV 
0R17 encoding 801 ATGGACAAGAAGTACAGCATCGGACTGGACATCGGAACAAACAGCGTC 
Sp.Cas9 GGATGGGCAGTCATCACAGACGAATACAAGGTCCCGAGCAAGAAGTTCA 

AGGTCCTGGGAAACACAGACAGACACAGCATCAAGAAGAACCTGATCG 
GAGCACTGCTGTTCGACAGCGGAGAAACAGCAGAAGCAACAAGACTGA 
AGAGAACAGCAAGAAGAAGATACACAAGAAGAAAGAACAGAATCTGCT 
ACCTGCAGGAAATCTTCAGCAACGAAATGGCAAAGGTCGACGACAGCTT 

GAAAGACACCCGATCTTCGGAAACATCGTCGACGAAGTCGCATACCACG 
AAAAGTACCCGACAATCTACCACCTGAGAAAGAAGCTGGTCGACAGCAC 
AGACAAGGCAGACCTGAGACTGATCTACCTGGCACTGGCACACATGATC 
AAGTTCAGAGGACACTTCCTGATCGAAGGAGACCTGAACCCGGACAACA 
GCGACGTCGACAAGCTGTTCATCCAGCTGGTCCAGACATACAACCAGCT 
GTTCGAAGAAAACCCGATCAACGCAAGCGGAGTCGACGCAAAGGCAAT 
CCTGAGCGCAAGACTGAGCAAGAGCAGAAGACTGGAAAACCTGATCGC 
ACAGCTGCCGGGAGAAAAGAAGAACGGACTGTTCGGAAACCTGATCGC 
ACTGAGCCTGGGACTGACACCGAACTTCAAGAGCAACTTCGACCTGGCA 
GAAGACGCAAAGCTGCAGCTGAGCAAGGACACATACGACGACGACCTG 
GACAACCTGCTGGCACAGATCGGAGACCAGTACGCAGACCTGTTCCTGG 
CAGCAAAGAACCTGAGCGACGCAATCCTGCTGAGCGACATCCTGAGAGT 
CAACACAGAAATCACAAAGGCACCGCTGAGCGCAAGCATGATCAAGAG 
ATACGACGAACACCACCAGGACCTGACACTGCTGAAGGCACTGGTCAGA 
CAGCAGCTGCCGGAAAAGTACAAGGAAATCTTCTTCGACCAGAGCAAGA 
ACGGATACGCAGGATACATCGACGGAGGAGCAAGCCAGGAAGAATTCT 
ACAAGTTCATCAAGCCGATCCTGGAAAAGATGGACGGAACAGAAGAAC 
TGCTGGTCAAGCTGAACAGAGAAGACCTGCTGAGAAAGCAGAGAACATT 
CGACAACGGAAGCATCCCGCACCAGATCCACCTGGGAGAACTGCACGCA 
ATCCTGAGAAGACAGGAAGACTTCTACCCGTTCCTGAAGGACAACAGAG 

________________AAAAGATCGAAAAGATCCTGACATTCAGAATCCCGTACTACGTCGGACC 

189 

CTTCCACAGACTGGAAGAAAGCYI7CCTGGTCGAAGAAGACAAGAAGCAC
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GCTGGCAAGAGGAAACAGCAGATTCGCATGGATGACAAGAAAGAGCGA 
AGAAACAATCACACCGTGGAACTTCGAAGAAGTCGTCGACAAGGGAGC 
AAGCGCACAGAGCTTCATCGAAAGAATGACAAACTTCGACAAGAACCTG 
CCGAACGAAAAGGTCCTGCCGAAGCACAGCCTGCTGTACGAATACTTCA 
CAGTCTACAACGAACTGACAAAGGTCAAGTACGTCACAGAAGGAATGA 
GAAAGCCGGCAYFCCTGAGCGGAGAACAGAAGAAGGCAATCGTCGACC 
TGCTGTTCAAGACAAACAGAAAGGTCACAGTCAAGCAGCTGAAGGAAG 
ACTACTTCAAGAAGATCGAATGCTTCGACAGCGTCGAAATCAGCGGAGT 
CGAAGACAGATTCAACGCAAGCCTGGGAACATACCACGACCTGCTGAAG 
ATCATCAAGGACAAGGACTTCCTGGACAACGAAGAAAACGAAGACATC 
CTGGAAGACATCGTCCTGACACTGACACTGTTCGAAGACAGAGAAATGA 
TCGAAGAAAGACTGAAGACATACGCACACCTGTTCGACGACAAGGTCAT 
GAAGCAGCTGAAGAGAAGAAGATACACAGGATGGGGAAGACTGAGCAG 
AAAGCTGATCAACGGAATCAGAGACAAGCAGAGCGGAAAGACAATCCT 
GGACTTCCTGAAGAGCGACGGATTCGCAAACAGAAACTTCATGCAGCTG 
ATCCACGACGACAGCCTGACATTCAAGGAAGACATCCAGAAGGCACAG 
GTCAGCGGACAGGGAGACAGCCTGCACGAACACATCGCAAACCTGGCA 
GGAAGCCCGGCAATCAAGAAGGGAATCCTGCAGACAGTCAAGGTCGTC 
GACGAACTGGTCAAGGTCATGGGAAGACACAAGCCGGAAAACATCGTC 
ATCGAAATGGCAAGAGAAAACCAGACAACACAGAAGGGACAGAAGAAC 
AGCAGAGAAAGAATGAAGAGAATCGAAGAAGGAATCAAGGAACTGGGA 
AGCCAGATCCTGAAGGAACACCCGGTCGAAAACACACAGCTGCAGAAC 
GAAAAGCTGTACCTGTACTACCTGCAGAACGGAAGAGACATGTACGTCG 
ACCAGGAACTGGACATCAACAGACTGAGCGACTACGACGTCGACCACAT 
CGTCCCGCAGAGCTTCCTGAAGGACGACAGCATCGACAACAAGGTCCTG 
ACAAGAAGCGACAAGAACAGAGGAAAGAGCGACAACGTCCCGAGCGAA 
GAAGTCGTCAAGAAGATGAAGAACTACTGGAGACAGCTGCTGAACGCA 
AAGCTGATCACACAGAGAAAGYFCGACAACCTGACAAAGGCAGAGAGA 
GGAGGACTGAGCGAACTGGACAAGGCAGGATTCATCAAGAGACAGCTG 
GTCGAAACAAGACAGATCACAAAGCACGTCGCACAGATCCTGGACAGC 
AGAATGAACACAAAGTACGACGAAAACGACAAGCTGATCAGAGAAGTC 
AAGGTCATCACACTGAAGAGCAAGCTGGTCAGCGACTTCAGAAAGGACT 
TCCAGTTCTACAAGGTCAGAGAAATCAACAACTACCACCACGCACACGA 
CGCATACCTGAACGCAGTCGTCGGAACAGCACTGATCAAGAAGTACCCG 
AAGCTGGAAAGCGAAYI7CGTCTACGGAGACTACAAGGTCTACGACGTCA 
GAAAGATGATCGCAAAGAGCGAACAGGAAATCGGAAAGGCAACAGCAA 

CTGGCAAACGGAGAAATCAGAAAGAGACCGCTGATCGAAACAAACGGA 
GAAACAGGAGAAATCGTCTGGGACAAGGGAAGAGACTTCGCAACAGTC 
AGAAAGGTCCTGAGCATGCCGCAGGTCAACATCGTCAAGAAGACAGAA 
GTCCAGACAGGAGGATTCAGCAAGGAAAGCATCCTGCCGAAGAGAAAC 
AGCGACAAGCTGATCGCAAGAAAGAAGGACTGGGACCCGAAGAAGTAC 
GGAGGATTCGACAGCCCGACAGTCGCATACAGCGTCCTGGTCGTCGCAA 
AGGTCGAAAAGGGAAAGAGCAAGAAGCTGAAGAGCGTCAAGGAACTGC 
TGGGAATCACAATCATGGAAAGAAGCAGCTTCGAAAAGAACCCGATCG 
ACTTCCTGGAAGCAAAGGGATACAAGGAAGTCAAGAAGGACCTGATCAT 
CAAGCTGCCGAAGTACAGCCTGTTCGAACTGGAAAACGGAAGAAAGAG 
AATGCTGGCAAGCGCAGGAGAACTGCAGAAGGGAAACGAACTGGCACT 
GCCGAGCAAGTACGTCAACTTCCTGTACCTGGCAAGCCACTACGAAAAG 
CTGAAGGGAAGCCCGGAAGACAACGAACAGAAGCAGCTGTTCGTCGAA 
CAGCACAAGCACTACCTGGACGAAATCATCGAACAGATCAGCGAATTCA 
GCAAGAGAGTCATCCTGGCAGACGCAAACCTGGACAAGGTCCTGAGCGC 
ATACAACAAGCACAGAGACAAGCCGATCAGAGAACAGGCAGAAAACAT 
CATCCACCTGTTCACACTGACAAACCTGGGAGCACCGGCAGCATTCAAG 
TACTTCGACACAACAATCGACAGAAAGAGATACACAAGCACAAAGGAA 
GTCCTGGACGCAACACTGATCCACCAGAGCATCACAGGACTGTACGAAA 
CAAGAATCGACCTGAGCCAGCTGGGAGGAGACGGAGGAGGAAGCCCGA 

_______________ AGAAGAAGAGAAAGGTCTAG 
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AGTACTTCTTCTACAGCAACATCATGAACTTCTTCAAGACAGAAATCACA
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Sp.Cas9 GCTGGGCCGTGATCACCGACGAGTACAAGGTGCCCTCCAAGAAGTTCAA 

GGTGCTGGGCAACACCGACCGGCACTCCATCAAGAAGAACCTGATCGGC 
GCCCTGCTGTTCGACTCCGGCGAGACCGCCGAGGCCACCCGGCTGAAGC 
GGACCGCCCGGCGGCGGTACACCCGGCGGAAGAACCGGATCTGCTACCT 
GCAGGAGATCTTCTCCAACGAGATGGCCAAGGTGGACGACTCCTTCTTC 
CACCGGCTGGAGGAGTCCTTCCTGGTGGAGGAGGACAAGAAGCACGAG 
CGGCACCCCATCTTCGGCAACATCGTGGACGAGGTGGCCTACCACGAGA 
AGTACCCCACCATCTACCACCTGCGGAAGAAGCTGGTGGACTCCACCGA 
CAAGGCCGACCTGCGGCTGATCTACCTGGCCCTGGCCCACATGATCAAG 
TTCCGGGGCCACTTCCTGATCGAGGGCGACCTGAACCCCGACAACTCCG 
ACGTGGACAAGCTGTTCATCCAGCTGGTGCAGACCTACAACCAGCTGYF 
CGAGGAGAACCCCATCAACGCCTCCGGCGTGGACGCCAAGGCCATCCTG 
TCCGCCCGGCTGTCCAAGTCCCGGCGGCTGGAGAACCTGATCGCCCAGC 
TGCCCGGCGAGAAGAAGAACGGCCTGTTCGGCAACCTGATCGCCCTGTC 
CCTGGGCCTGACCCCCAACTTCAAGTCCAACTTCGACCTGGCCGAGGAC 
GCCAAGCTGCAGCTGTCCAAGGACACCTACGACGACGACCTGGACAACC 
TGCTGGCCCAGATCGGCGACCAGTACGCCGACCTGTTCCTGGCCGCCAA 
GAACCTGTCCGACGCCATCCTGCTGTCCGACATCCTGCGGGTGAACACC 
GAGATCACCAAGGCCCCCCTGTCCGCCTCCATGATCAAGCGGTACGACG 
AGCACCACCAGGACCTGACCCTGCTGAAGGCCCTGGTGCGGCAGCAGCT 
GCCCGAGAAGTACAAGGAGATCTTCTTCGACCAGTCCAAGAACGGCTAC 
GCCGGCTACATCGACGGCGGCGCCTCCCAGGAGGAGTTCTACAAGTTCA 
TCAAGCCCATCCTGGAGAAGATGGACGGCACCGAGGAGCTGCTGGTGAA 
GCTGAACCGGGAGGACCTGCTGCGGAAGCAGCGGACCTTCGACAACGGC 
TCCATCCCCCACCAGATCCACCTGGGCGAGCTGCACGCCATCCTGCGGC 
GGCAGGAGGACTTCTACCCCTTCCTGAAGGACAACCGGGAGAAGATCGA 
GAAGATCCTGACCTTCCGGATCCCCTACTACGTGGGCCCCCTGGCCCGGG 
GCAACTCCCGGTTCGCCTGGATGACCCGGAAGTCCGAGGAGACCATCAC 
CCCCTGGAACTTCGAGGAGGTGGTGGACAAGGGCGCCTCCGCCCAGTCC 
TTCATCGAGCGGATGACCAACTTCGACAAGAACCTGCCCAACGAGAAGG 
TGCTGCCCAAGCACTCCCTGCTGTACGAGTACTTCACCGTGTACAACGAG 
CTGACCAAGGTGAAGTACGTGACCGAGGGCATGCGGAAGCCCGCCTTCC 
TGTCCGGCGAGCAGAAGAAGGCCATCGTGGACCTGCTGTTCAAGACCAA 
CCGGAAGGTGACCGTGAAGCAGCTGAAGGAGGACTACTTCAAGAAGAT 
CGAGTGCTTCGACTCCGTGGAGATCTCCGGCGTGGAGGACCGGTTCAAC 

ACTTCCTGGACAACGAGGAGAACGAGGACATCCTGGAGGACATCGTGCT 
GACCCTGACCCTGTTCGAGGACCGGGAGATGATCGAGGAGCGGCTGAAG 
ACCTACGCCCACCTGTTCGACGACAAGGTGATGAAGCAGCTGAAGCGGC 
GGCGGTACACCGGCTGGGGCCGGCTGTCCCGGAAGCTGATCAACGGCAT 
CCGGGACAAGCAGTCCGGCAAGACCATCCTGGACTTCCTGAAGTCCGAC 
GGCTTCGCCAACCGGAACTTCATGCAGCTGATCCACGACGACTCCCTGA 
CCTTCAAGGAGGACATCCAGAAGGCCCAGGTGTCCGGCCAGGGCGACTC 
CCTGCACGAGCACATCGCCAACCTGGCCGGCTCCCCCGCCATCAAGAAG 
GGCATCCTGCAGACCGTGAAGGTGGTGGACGAGCTGGTGAAGGTGATGG 
GCCGGCACAAGCCCGAGAACATCGTGATCGAGATGGCCCGGGAGAACC 
AGACCACCCAGAAGGGCCAGAAGAACTCCCGGGAGCGGATGAAGCGGA 
TCGAGGAGGGCATCAAGGAGCTGGGCTCCCAGATCCTGAAGGAGCACCC 
CGTGGAGAACACCCAGCTGCAGAACGAGAAGCTGTACCTGTACTACCTG 
CAGAACGGCCGGGACATGTACGTGGACCAGGAGCTGGACATCAACCGG 
CTGTCCGACTACGACGTGGACCACATCGTGCCCCAGTCCTTCCTGAAGGA 
CGACTCCATCGACAACAAGGTGCTGACCCGGTCCGACAAGAACCGGGGC 
AAGTCCGACAACGTGCCCTCCGAGGAGGTGGTGAAGAAGATGAAGAAC 
TACTGGCGGCAGCTGCTGAACGCCAAGCTGATCACCCAGCGGAAGYICG 
ACAACCTGACCAAGGCCGAGCGGGGCGGCCTGTCCGAGCTGGACAAGG 
CCGGCTTCATCAAGCGGCAGCTGGTGGAGACCCGGCAGATCACCAAGCA 

_________________CGTGGCCCAGATCCTGGACTCCCGGATGAACACCAAGTACGACGAGAAC 
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GCCTCCCTGGGCACCTACCACGACCTGCTGAAGATCATCAAGGACAAGG
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GACAAGCTGATCCGGGAGGTGAAGGTGATCACCCTGAAGTCCAAGCTGG 
TGTCCGACTTCCGGAAGGACTTCCAGTTCTACAAGGTGCGGGAGATCAA 
CAACTACCACCACGCCCACGACGCCTACCTGAACGCCGTGGTGGGCACC 
GCCCTGATCAAGAAGTACCCCAAGCTGGAGTCCGAGTTCGTGTACGGCG 
ACTACAAGGTGTACGACGTGCGGAAGATGATCGCCAAGTCCGAGCAGGA 
GATCGGCAAGGCCACCGCCAAGTACTTCTTCTACTCCAACATCATGAACT 
TCTTCAAGACCGAGATCACCCTGGCCAACGGCGAGATCCGGAAGCGGCC 
CCTGATCGAGACCAACGGCGAGACCGGCGAGATCGTGTGGGACAAGGG 
CCGGGACTTCGCCACCGTGCGGAAGGTGCTGTCCATGCCCCAGGTGAAC 
ATCGTGAAGAAGACCGAGGTGCAGACCGGCGGCTTCTCCAAGGAGTCCA 
TCCTGCCCAAGCGGAACTCCGACAAGCTGATCGCCCGGAAGAAGGACTG 
GGACCCCAAGAAGTACGGCGGCTTCGACTCCCCCACCGTGGCCTACTCC 
GTGCTGGTGGTGGCCAAGGTGGAGAAGGGCAAGTCCAAGAAGCTGAAG 
TCCGTGAAGGAGCTGCTGGGCATCACCATCATGGAGCGGTCCTCCTTCG 
AGAAGAACCCCATCGACTTCCTGGAGGCCAAGGGCTACAAGGAGGTGA 
AGAAGGACCTGATCATCAAGCTGCCCAAGTACTCCCTGTTCGAGCTGGA 
GAACGGCCGGAAGCGGATGCTGGCCTCCGCCGGCGAGCTGCAGAAGGG 
CAACGAGCTGGCCCTGCCCTCCAAGTACGTGAACTTCCTGTACCTGGCCT 
CCCACTACGAGAAGCTGAAGGGCTCCCCCGAGGACAACGAGCAGAAGC 
AGCTGTTCGTGGAGCAGCACAAGCACTACCTGGACGAGATCATCGAGCA 
GATCTCCGAGTTCTCCAAGCGGGTGATCCTGGCCGACGCCAACCTGGAC 
AAGGTGCTGTCCGCCTACAACAAGCACCGGGACAAGCCCATCCGGGAGC 
AGGCCGAGAACATCATCCACCTGTTCACCCTGACCAACCTGGGCGCCCC 
CGCCGCCTTCAAGTACTTCGACACCACCATCGACCGGAAGCGGTACACC 
TCCACCAAGGAGGTGCTGGACGCCACCCTGATCCACCAGTCCATCACCG 
GCCTGTACGAGACCCGGATCGACCTGTCCCAGCTGGGCGGCGACGGCGG 

_______________CGGCTCCCCCAAGAAGAAGCGGAAGGTGTGA 
Openreading 803 AUGGACAAGAAGUACUCCAUCGGCCUGGACAUCGGCACCAACUCCGUG 
frameforCas9 GGCUGGGCCGUGAUCACCGACGAGUACAAGGUGCCCUCCAAGAAGUUC 
withHibittag AAGGUGCUGGGCAACACCGACCGGCACUCCAUCAAGAAGAACCUGAUC 

GGCGCCCUGCUGUUCGACUCCGGCGAGACCGCCGAGGCCACCCGGCUG 
AAGCGGACCGCCCGGCGGCGGUACACCCGGCGGAAGAACCGGAUCUGC 
UACCUGCAGGAGAUCUUCUCCAACGAGAUGGCCAAGGUGGACGACUCC 
UUCUUCCACCGGCUGGAGGAGUCCUUCCUGGUGGAGGAGGACAAGAA 
GCACGAGCGGCACCCCAUCUUCGGCAACAUCGUGGACGAGGUGGCCUA 
CCACGAGAAGUACCCCACCAUCUACCACCUGCGGAAGAAGCUGGUGGA 

CAUGAUCAAGUUCCGGGGCCACUUCCUGAUCGAGGGCGACCUGAACCC 
CGACAACUCCGACGUGGACAAGCUGUUCAUCCAGCUGGUGCAGACCUA 
CAACCAGCUGUUCGAGGAGAACCCCAUCAACGCCUCCGGCGUGGACGC 
CAAGGCCAUCCUGUCCGCCCGGCUGUCCAAGUCCCGGCGGCUGGAGAA 
CCUGAUCGCCCAGCUGCCCGGCGAGAAGAAGAACGGCCUGUUCGGCAA 
CCUGAUCGCCCUGUCCCUGGGCCUGACCCCCAACUUCAAGUCCAACUU 
CGACCUGGCCGAGGACGCCAAGCUGCAGCUGUCCAAGGACACCUACGA 
CGACGACCUGGACAACCUGCUGGCCCAGAUCGGCGACCAGUACGCCGA 
CCUGUUCCUGGCCGCCAAGAACCUGUCCGACGCCAUCCUGCUGUCCGA 
CAUCCUGCGGGUGAACACCGAGAUCACCAAGGCCCCCCUGUCCGCCUC 
CAUGAUCAAGCGGUACGACGAGCACCACCAGGACCUGACCCUGCUGAA 
GGCCCUGGUGCGGCAGCAGCUGCCCGAGAAGUACAAGGAGAUCUUCUU 
CGACCAGUCCAAGAACGGCUACGCCGGCUACAUCGACGGCGGCGCCUC 
CCAGGAGGAGUUCUACAAGUUCAUCAAGCCCAUCCUGGAGAAGAUGG 
ACGGCACCGAGGAGCUGCUGGUGAAGCUGAACCGGGAGGACCUGCUGC 
GGAAGCAGCGGACCUUCGACAACGGCUCCAUCCCCCACCAGAUCCACC 
UGGGCGAGCUGCACGCCAUCCUGCGGCGGCAGGAGGACUUCUACCCCU 
UCCUGAAGGACAACCGGGAGAAGAUCGAGAAGAUCCUGACCUUCCGGA 
UCCCCUACUACGUGGGCCCCCUGGCCCGGGGCAACUCCCGGUUCGCCU 
GGAUGACCCGGAAGUCCGAGGAGACCAUCACCCCCUGGAACUUCGAGG 

_______________AGGUGGUGGACAAGGGCGCCUCCGCCCAGUCCUUCAUCGAGCGGAUGA 
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CCAACUUCGACAAGAACCUGCCCAACGAGAAGGUGCUGCCCAAGCACU 
cccUGCUGUACGAGUACUUCACCGUGUACAACGAGCUGACCAAGGUGA 
AGUACGUGACCGAGGGCAUGCGGAAGCCCGCCUUCCUGUCCGGCGAGC 
AGAAGAAGGCCAUCGUGGACCUGCUGUUCAAGACCAACCGGAAGGUG 
ACCGUGAAGCAGCUGAAGGAGGACUACUUCAAGAAGAUCGAGUGCUU 
CGACUCCGUGGAGAUCUCCGGCGUGGAGGACCGGUUCAACGCCUCCCU 
GGGCACCUACCACGACCUGCUGAAGAUCAUCAAGGACAAGGACUUCCU 
GGACAACGAGGAGAACGAGGACAUCCUGGAGGACAUCGUGCUGACCCU 
GACCCUGUUCGAGGACCGGGAGAUGAUCGAGGAGCGGCUGAAGACCU 
ACGCCCACCUGUUCGACGACAAGGUGAUGAAGCAGCUGAAGCGGCGGC 
GGUACACCGGCUGGGGCCGGCUGUCCCGGAAGCUGAUCAACGGCAUCC 
GGGACAAGCAGUCCGGCAAGACCAUCCUGGACUUCCUGAAGUCCGACG 
GCUUCGCCAACCGGAACUUCAUGCAGCUGAUCCACGACGACUCCCUGA 
CCUUCAAGGAGGACAUCCAGAAGGCCCAGGUGUCCGGCCAGGGCGACU 
CCCUGCACGAGCACAUCGCCAACCUGGCCGGCUCCCCCGCCAUCAAGA 
AGGGCAUCCUGCAGACCGUGAAGGUGGUGGACGAGCUGGUGAAGGUG 
AUGGGCCGGCACAAGCCCGAGAACAUCGUGAUCGAGAUGGCCCGGGAG 
AACCAGACCACCCAGAAGGGCCAGAAGAACUCCCGGGAGCGGAUGAAG 
CGGAUCGAGGAGGGCAUCAAGGAGCUGGGCUCCCAGAUCCUGAAGGA 
GCACCCCGUGGAGAACACCCAGCUGCAGAACGAGAAGCUGUACCUGUA 
CUACCUGCAGAACGGCCGGGACAUGUACGUGGACCAGGAGCUGGACAU 
CAACCGGCUGUCCGACUACGACGUGGACCACAUCGUGCCCCAGUCCUU 
CCUGAAGGACGACUCCAUCGACAACAAGGUGCUGACCCGGUCCGACAA 
GAACCGGGGCAAGUCCGACAACGUGCCCUCCGAGGAGGUGGUGAAGAA 
GAUGAAGAACUACUGGCGGCAGCUGCUGAACGCCAAGCUGAUCACCCA 
GCGGAAGUUCGACAACCUGACCAAGGCCGAGCGGGGCGGCCUGUCCGA 
GCUGGACAAGGCCGGCUUCAUCAAGCGGCAGCUGGUGGAGACCCGGCA 
GAUCACCAAGCACGUGGCCCAGAUCCUGGACUCCCGGAUGAACACCAA 
GUACGACGAGAACGACAAGCUGAUCCGGGAGGUGAAGGUGAUCACCC 
UGAAGUCCAAGCUGGUGUCCGACUUCCGGAAGGACUUCCAGUUCUACA 
AGGUGCGGGAGAUCAACAACUACCACCACGCCCACGACGCCUACCUGA 
ACGCCGUGGUGGGCACCGCCCUGAUCAAGAAGUACCCCAAGCUGGAGU 
CCGAGUUCGUGUACGGCGACUACAAGGUGUACGACGUGCGGAAGAUG 
AUCGCCAAGUCCGAGCAGGAGAUCGGCAAGGCCACCGCCAAGUACUUC 
UUCUACUCCAACAUCAUGAACUUCUUCAAGACCGAGAUCACCCUGGCC 
AACGGCGAGAUCCGGAAGCGGCCCCUGAUCGAGACCAACGGCGAGACC 

GUGCUGUCCAUGCCCCAGGUGAACAUCGUGAAGAAGACCGAGGUGCAG 
ACCGGCGGCUUCUCCAAGGAGUCCAUCCUGCCCAAGCGGAACUCCGAC 
AAGCUGAUCGCCCGGAAGAAGGACUGGGACCCCAAGAAGUACGGCGGC 
UUCGACUCCCCCACCGUGGCCUACUCCGUGCUGGUGGUGGCCAAGGUG 
GAGAAGGGCAAGUCCAAGAAGCUGAAGUCCGUGAAGGAGCUGCUGGG 
CAUCACCAUCAUGGAGCGGUCCUCCUUCGAGAAGAACCCCAUCGACUU 
CCUGGAGGCCAAGGGCUACAAGGAGGUGAAGAAGGACCUGAUCAUCA 
AGCUGCCCAAGUACUCCCUGUUCGAGCUGGAGAACGGCCGGAAGCGGA 
UGCUGGCCUCCGCCGGCGAGCUGCAGAAGGGCAACGAGCUGGCCCUGC 
CCUCCAAGUACGUGAACUUCCUGUACCUGGCCUCCCACUACGAGAAGC 
UGAAGGGCUCCCCCGAGGACAACGAGCAGAAGCAGCUGUUCGUGGAGC 
AGCACAAGCACUACCUGGACGAGAUCAUCGAGCAGAUCUCCGAGUUCU 
CCAAGCGGGUGAUCCUGGCCGACGCCAACCUGGACAAGGUGCUGUCCG 
CCUACAACAAGCACCGGGACAAGCCCAUCCGGGAGCAGGCCGAGAACA 
UCAUCCACCUGUUCACCCUGACCAACCUGGGCGCCCCCGCCGCCUUCA 
AGUACUUCGACACCACCAUCGACCGGAAGCGGUACACCUCCACCAAGG 
AGGUGCUGGACGCCACCCUGAUCCACCAGUCCAUCACCGGCCUGUACG 
AGACCCGGAUCGACCUGUCCCAGCUGGGCGGCGACGGCGGCGGCUCCC 
CCAAGAAGAAGCGGAAGGUGUCCGAGUCCGCCACCCCCGAGUCCGUGU 

_______________ CCGGCUGGCGGCUGUUCAAGAAGAUCUCCUGA 
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OpenReading 804 AUGGAGGCCUCCCCCGCCUCCGGCCCCCGGCACCUGAUGGACCCCCACA 
framefor UCUUCACCUCCAACUUCAACAACGGCAUCGGCCGGCACAAGACCUACC 
BC22n UGUGCUACGAGGUGGAGCGGCUGGACAACGGCACCUCCGUGAAGAUG 

GACCAGCACCGGGGCUUCCUGCACAACCAGGCCAAGAACCUGCUGUGC 
GGCUUCUACGGCCGGCACGCCGAGCUGCGGUUCCUGGACCUGGUGCCC 
UCCCUGCAGCUGGACCCCGCCCAGAUCUACCGGGUGACCUGGUUCAUC 
UCCUGGUCCCCCUGCUUCUCCUGGGGCUGCGCCGGCGAGGUGCGGGCC 
UUCCUGCAGGAGAACACCCACGUGCGGCUGCGGAUCUUCGCCGCCCGG 
AUCUACGACUACGACCCCCUGUACAAGGAGGCCCUGCAGAUGCUGCGG 
GACGCCGGCGCCCAGGUGUCCAUCAUGACCUACGACGAGUUCAAGCAC 
UGCUGGGACACCUUCGUGGACCACCAGGGCUGCCCCUUCCAGCCCUGG 
GACGGCCUGGACGAGCACUCCCAGGCCCUGUCCGGCCGGCUGCGGGCC 
AUCCUGCAGAACCAGGGCAACUCCGGCUCCGAGACCCCCGGCACCUCC 
GAGUCCGCCACCCCCGAGUCCGACAAGAAGUACUCCAUCGGCCUGGCC 
AUCGGCACCAACUCCGUGGGCUGGGCCGUGAUCACCGACGAGUACAAG 
GUGCCCUCCAAGAAGUUCAAGGUGCUGGGCAACACCGACCGGCACUCC 
AUCAAGAAGAACCUGAUCGGCGCCCUGCUGUUCGACUCCGGCGAGACC 
GCCGAGGCCACCCGGCUGAAGCGGACCGCCCGGCGGCGGUACACCCGG 
CGGAAGAACCGGAUCUGCUACCUGCAGGAGAUCUUCUCCAACGAGAUG 
GCCAAGGUGGACGACUCCUUCUUCCACCGGCUGGAGGAGUCCUUCCUG 
GUGGAGGAGGACAAGAAGCACGAGCGGCACCCCAUCUUCGGCAACAUC 
GUGGACGAGGUGGCCUACCACGAGAAGUACCCCACCAUCUACCACCUG 
CGGAAGAAGCUGGUGGACUCCACCGACAAGGCCGACCUGCGGCUGAUC 
UACCUGGCCCUGGCCCACAUGAUCAAGUUCCGGGGCCACUUCCUGAUC 
GAGGGCGACCUGAACCCCGACAACUCCGACGUGGACAAGCUGUUCAUC 
CAGCUGGUGCAGACCUACAACCAGCUGUUCGAGGAGAACCCCAUCAAC 
GCCUCCGGCGUGGACGCCAAGGCCAUCCUGUCCGCCCGGCUGUCCAAG 
UCCCGGCGGCUGGAGAACCUGAUCGCCCAGCUGCCCGGCGAGAAGAAG 
AACGGCCUGUUCGGCAACCUGAUCGCCCUGUCCCUGGGCCUGACCCCC 
AACUUCAAGUCCAACUUCGACCUGGCCGAGGACGCCAAGCUGCAGCUG 
UCCAAGGACACCUACGACGACGACCUGGACAACCUGCUGGCCCAGAUC 
GGCGACCAGUACGCCGACCUGUUCCUGGCCGCCAAGAACCUGUCCGAC 
GCCAUCCUGCUGUCCGACAUCCUGCGGGUGAACACCGAGAUCACCAAG 
GCCCCCCUGUCCGCCUCCAUGAUCAAGCGGUACGACGAGCACCACCAG 
GACCUGACCCUGCUGAAGGCCCUGGUGCGGCAGCAGCUGCCCGAGAAG 
UACAAGGAGAUCUUCUUCGACCAGUCCAAGAACGGCUACGCCGGCUAC 

AUCCUGGAGAAGAUGGACGGCACCGAGGAGCUGCUGGUGAAGCUGAA 
CCGGGAGGACCUGCUGCGGAAGCAGCGGACCUUCGACAACGGCUCCAU 
CCCCCACCAGAUCCACCUGGGCGAGCUGCACGCCAUCCUGCGGCGGCA 
GGAGGACUUCUACCCCUUCCUGAAGGACAACCGGGAGAAGAUCGAGAA 
GAUCCUGACCUUCCGGAUCCCCUACUACGUGGGCCCCCUGGCCCGGGG 
CAACUCCCGGUUCGCCUGGAUGACCCGGAAGUCCGAGGAGACCAUCAC 
CCCCUGGAACUUCGAGGAGGUGGUGGACAAGGGCGCCUCCGCCCAGUC 
CUUCAUCGAGCGGAUGACCAACUUCGACAAGAACCUGCCCAACGAGAA 
GGUGCUGCCCAAGCACUCCCUGCUGUACGAGUACUUCACCGUGUACAA 
CGAGCUGACCAAGGUGAAGUACGUGACCGAGGGCAUGCGGAAGCCCGC 
CUUCCUGUCCGGCGAGCAGAAGAAGGCCAUCGUGGACCUGCUGUUCAA 
GACCAACCGGAAGGUGACCGUGAAGCAGCUGAAGGAGGACUACUUCA 
AGAAGAUCGAGUGCUUCGACUCCGUGGAGAUCUCCGGCGUGGAGGACC 
GGUUCAACGCCUCCCUGGGCACCUACCACGACCUGCUGAAGAUCAUCA 
AGGACAAGGACUUCCUGGACAACGAGGAGAACGAGGACAUCCUGGAG 
GACAUCGUGCUGACCCUGACCCUGUUCGAGGACCGGGAGAUGAUCGAG 
GAGCGGCUGAAGACCUACGCCCACCUGUUCGACGACAAGGUGAUGAAG 
CAGCUGAAGCGGCGGCGGUACACCGGCUGGGGCCGGCUGUCCCGGAAG 
CUGAUCAACGGCAUCCGGGACAAGCAGUCCGGCAAGACCAUCCUGGAC 
UUCCUGAAGUCCGACGGCUUCGCCAACCGGAACUUCAUGCAGCUGAUC 

_______________CACGACGACUCCCUGACCUUCAAGGAGGACAUCCAGAAGGCCCAGGUG 
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UCCGGCCAGGGCGACUCCCUGCACGAGCACAUCGCCAACCUGGCCGGC 
UCCCCCGCCAUCAAGAAGGGCAUCCUGCAGACCGUGAAGGUGGUGGAC 
GAGCUGGUGAAGGUGAUGGGCCGGCACAAGCCCGAGAACAUCGUGAU 
CGAGAUGGCCCGGGAGAACCAGACCACCCAGAAGGGCCAGAAGAACUC 
CCGGGAGCGGAUGAAGCGGAUCGAGGAGGGCAUCAAGGAGCUGGGCU 
CCCAGAUCCUGAAGGAGCACCCCGUGGAGAACACCCAGCUGCAGAACG 
AGAAGCUGUACCUGUACUACCUGCAGAACGGCCGGGACAUGUACGUGG 
ACCAGGAGCUGGACAUCAACCGGCUGUCCGACUACGACGUGGACCACA 
UCGUGCCCCAGUCCUUCCUGAAGGACGACUCCAUCGACAACAAGGUGC 
UGACCCGGUCCGACAAGAACCGGGGCAAGUCCGACAACGUGCCCUCCG 
AGGAGGUGGUGAAGAAGAUGAAGAACUACUGGCGGCAGCUGCUGAAC 
GCCAAGCUGAUCACCCAGCGGAAGUUCGACAACCUGACCAAGGCCGAG 
CGGGGCGGCCUGUCCGAGCUGGACAAGGCCGGCUUCAUCAAGCGGCAG 
CUGGUGGAGACCCGGCAGAUCACCAAGCACGUGGCCCAGAUCCUGGAC 
UCCCGGAUGAACACCAAGUACGACGAGAACGACAAGCUGAUCCGGGAG 
GUGAAGGUGAUCACCCUGAAGUCCAAGCUGGUGUCCGACUUCCGGAAG 
GACUUCCAGUUCUACAAGGUGCGGGAGAUCAACAACUACCACCACGCC 
CACGACGCCUACCUGAACGCCGUGGUGGGCACCGCCCUGAUCAAGAAG 
UACCCCAAGCUGGAGUCCGAGUUCGUGUACGGCGACUACAAGGUGUAC 
GACGUGCGGAAGAUGAUCGCCAAGUCCGAGCAGGAGAUCGGCAAGGCC 
ACCGCCAAGUACUUCUUCUACUCCAACAUCAUGAACUUCUUCAAGACC 
GAGAUCACCCUGGCCAACGGCGAGAUCCGGAAGCGGCCCCUGAUCGAG 
ACCAACGGCGAGACCGGCGAGAUCGUGUGGGACAAGGGCCGGGACUUC 
GCCACCGUGCGGAAGGUGCUGUCCAUGCCCCAGGUGAACAUCGUGAAG 
AAGACCGAGGUGCAGACCGGCGGCUUCUCCAAGGAGUCCAUCCUGCCC 
AAGCGGAACUCCGACAAGCUGAUCGCCCGGAAGAAGGACUGGGACCCC 
AAGAAGUACGGCGGCUUCGACUCCCCCACCGUGGCCUACUCCGUGCUG 
GUGGUGGCCAAGGUGGAGAAGGGCAAGUCCAAGAAGCUGAAGUCCGU 
GAAGGAGCUGCUGGGCAUCACCAUCAUGGAGCGGUCCUCCUUCGAGAA 
GAACCCCAUCGACUUCCUGGAGGCCAAGGGCUACAAGGAGGUGAAGAA 
GGACCUGAUCAUCAAGCUGCCCAAGUACUCCCUGUUCGAGCUGGAGAA 
CGGCCGGAAGCGGAUGCUGGCCUCCGCCGGCGAGCUGCAGAAGGGCAA 
CGAGCUGGCCCUGCCCUCCAAGUACGUGAACUUCCUGUACCUGGCCUC 
CCACUACGAGAAGCUGAAGGGCUCCCCCGAGGACAACGAGCAGAAGCA 
GCUGUUCGUGGAGCAGCACAAGCACUACCUGGACGAGAUCAUCGAGCA 
GAUCUCCGAGUUCUCCAAGCGGGUGAUCCUGGCCGACGCCAACCUGGA 

GCAGGCCGAGAACAUCAUCCACCUGUUCACCCUGACCAACCUGGGCGC 
CCCCGCCGCCUUCAAGUACUUCGACACCACCAUCGACCGGAAGCGGUA 
CACCUCCACCAAGGAGGUGCUGGACGCCACCCUGAUCCACCAGUCCAU 
CACCGGCCUGUACGAGACCCGGAUCGACCUGUCCCAGCUGGGCGGCGA 

_______________CGGCGGCGGCUCCCCCAAGAAGAAGCGGAAGGUGUGA 
Openwading 805 AUGGAGGCCUCCCCCGCCUCCGGCCCCCGGCACCUGAUGGACCCCCACA 
framefor UCUUCACCUCCAACUUCAACAACGGCAUCGGCCGGCACAAGACCUACC 
BC22nwith UGUGCUACGAGGUGGAGCGGCUGGACAACGGCACCUCCGUGAAGAUG 
Hibittag GACCAGCACCGGGGCUUCCUGCACAACCAGGCCAAGAACCUGCUGUGC 

GGCUUCUACGGCCGGCACGCCGAGCUGCGGUUCCUGGACCUGGUGCCC 
UCCCUGCAGCUGGACCCCGCCCAGAUCUACCGGGUGACCUGGUUCAUC 
UCCUGGUCCCCCUGCUUCUCCUGGGGCUGCGCCGGCGAGGUGCGGGCC 
UUCCUGCAGGAGAACACCCACGUGCGGCUGCGGAUCUUCGCCGCCCGG 
AUCUACGACUACGACCCCCUGUACAAGGAGGCCCUGCAGAUGCUGCGG 
GACGCCGGCGCCCAGGUGUCCAUCAUGACCUACGACGAGUUCAAGCAC 
UGCUGGGACACCUUCGUGGACCACCAGGGCUGCCCCUUCCAGCCCUGG 
GACGGCCUGGACGAGCACUCCCAGGCCCUGUCCGGCCGGCUGCGGGCC 
AUCCUGCAGAACCAGGGCAACUCCGGCUCCGAGACCCCCGGCACCUCC 
GAGUCCGCCACCCCCGAGUCCGACAAGAAGUACUCCAUCGGCCUGGCC 
AUCGGCACCAACUCCGUGGGCUGGGCCGUGAUCACCGACGAGUACAAG 

_______________ GUGCCCUCCAAGAAGUUCAAGGUGCUGGGCAACACCGACCGGCACUCC 

195 

CAAGGUGCUGUCCGCCUACAACAAGCACCGGGACAAGCCCAUCCGGGA



WO20221140587 PCTfLTS2O21/064933 

C SEQ Scqucncc 
_________IDNO ___________________________________________ 

AUCAAGAAGAACCUGAUCGGCGCCCUGCUGUUCGACUCCGGCGAGACC 
GCCGAGGCCACCCGGCUGAAGCGGACCGCCCGGCGGCGGUACACCCGG 
CGGAAGAACCGGAUCUGCUACCUGCAGGAGAUCUUCUCCAACGAGAUG 
GCCAAGGUGGACGACUCCUUCUUCCACCGGCUGGAGGAGUCCUUCCUG 
GUGGAGGAGGACAAGAAGCACGAGCGGCACCCCAUCUUCGGCAACAUC 
GUGGACGAGGUGGCCUACCACGAGAAGUACCCCACCAUCUACCACCUG 
CGGAAGAAGCUGGUGGACUCCACCGACAAGGCCGACCUGCGGCUGAUC 
UACCUGGCCCUGGCCCACAUGAUCAAGUUCCGGGGCCACUUCCUGAUC 
GAGGGCGACCUGAACCCCGACAACUCCGACGUGGACAAGCUGUUCAUC 
CAGCUGGUGCAGACCUACAACCAGCUGUUCGAGGAGAACCCCAUCAAC 
GCCUCCGGCGUGGACGCCAAGGCCAUCCUGUCCGCCCGGCUGUCCAAG 
UCCCGGCGGCUGGAGAACCUGAUCGCCCAGCUGCCCGGCGAGAAGAAG 
AACGGCCUGUUCGGCAACCUGAUCGCCCUGUCCCUGGGCCUGACCCCC 
AACUUCAAGUCCAACUUCGACCUGGCCGAGGACGCCAAGCUGCAGCUG 
UCCAAGGACACCUACGACGACGACCUGGACAACCUGCUGGCCCAGAUC 
GGCGACCAGUACGCCGACCUGUUCCUGGCCGCCAAGAACCUGUCCGAC 
GCCAUCCUGCUGUCCGACAUCCUGCGGGUGAACACCGAGAUCACCAAG 
GCCCCCCUGUCCGCCUCCAUGAUCAAGCGGUACGACGAGCACCACCAG 
GACCUGACCCUGCUGAAGGCCCUGGUGCGGCAGCAGCUGCCCGAGAAG 
UACAAGGAGAUCUUCUUCGACCAGUCCAAGAACGGCUACGCCGGCUAC 
AUCGACGGCGGCGCCUCCCAGGAGGAGUUCUACAAGUUCAUCAAGCCC 
AUCCUGGAGAAGAUGGACGGCACCGAGGAGCUGCUGGUGAAGCUGAA 
CCGGGAGGACCUGCUGCGGAAGCAGCGGACCUUCGACAACGGCUCCAU 
CCCCCACCAGAUCCACCUGGGCGAGCUGCACGCCAUCCUGCGGCGGCA 
GGAGGACUUCUACCCCUUCCUGAAGGACAACCGGGAGAAGAUCGAGAA 
GAUCCUGACCUUCCGGAUCCCCUACUACGUGGGCCCCCUGGCCCGGGG 
CAACUCCCGGUUCGCCUGGAUGACCCGGAAGUCCGAGGAGACCAUCAC 
CCCCUGGAACUUCGAGGAGGUGGUGGACAAGGGCGCCUCCGCCCAGUC 
CUUCAUCGAGCGGAUGACCAACUUCGACAAGAACCUGCCCAACGAGAA 
GGUGCUGCCCAAGCACUCCCUGCUGUACGAGUACUUCACCGUGUACAA 
CGAGCUGACCAAGGUGAAGUACGUGACCGAGGGCAUGCGGAAGCCCGC 
CUUCCUGUCCGGCGAGCAGAAGAAGGCCAUCGUGGACCUGCUGUUCAA 
GACCAACCGGAAGGUGACCGUGAAGCAGCUGAAGGAGGACUACUUCA 
AGAAGAUCGAGUGCUUCGACUCCGUGGAGAUCUCCGGCGUGGAGGACC 
GGUUCAACGCCUCCCUGGGCACCUACCACGACCUGCUGAAGAUCAUCA 
AGGACAAGGACUUCCUGGACAACGAGGAGAACGAGGACAUCCUGGAG 

GAGCGGCUGAAGACCUACGCCCACCUGUUCGACGACAAGGUGAUGAAG 
CAGCUGAAGCGGCGGCGGUACACCGGCUGGGGCCGGCUGUCCCGGAAG 
CUGAUCAACGGCAUCCGGGACAAGCAGUCCGGCAAGACCAUCCUGGAC 
UUCCUGAAGUCCGACGGCUUCGCCAACCGGAACUUCAUGCAGCUGAUC 
CACGACGACUCCCUGACCUUCAAGGAGGACAUCCAGAAGGCCCAGGUG 
UCCGGCCAGGGCGACUCCCUGCACGAGCACAUCGCCAACCUGGCCGGC 
UCCCCCGCCAUCAAGAAGGGCAUCCUGCAGACCGUGAAGGUGGUGGAC 
GAGCUGGUGAAGGUGAUGGGCCGGCACAAGCCCGAGAACAUCGUGAU 
CGAGAUGGCCCGGGAGAACCAGACCACCCAGAAGGGCCAGAAGAACUC 
CCGGGAGCGGAUGAAGCGGAUCGAGGAGGGCAUCAAGGAGCUGGGCU 
CCCAGAUCCUGAAGGAGCACCCCGUGGAGAACACCCAGCUGCAGAACG 
AGAAGCUGUACCUGUACUACCUGCAGAACGGCCGGGACAUGUACGUGG 
ACCAGGAGCUGGACAUCAACCGGCUGUCCGACUACGACGUGGACCACA 
UCGUGCCCCAGUCCUUCCUGAAGGACGACUCCAUCGACAACAAGGUGC 
UGACCCGGUCCGACAAGAACCGGGGCAAGUCCGACAACGUGCCCUCCG 
AGGAGGUGGUGAAGAAGAUGAAGAACUACUGGCGGCAGCUGCUGAAC 
GCCAAGCUGAUCACCCAGCGGAAGUUCGACAACCUGACCAAGGCCGAG 
CGGGGCGGCCUGUCCGAGCUGGACAAGGCCGGCUUCAUCAAGCGGCAG 
CUGGUGGAGACCCGGCAGAUCACCAAGCACGUGGCCCAGAUCCUGGAC 
UCCCGGAUGAACACCAAGUACGACGAGAACGACAAGCUGAUCCGGGAG 

_______________GUGAAGGUGAUCACCCUGAAGUCCAAGCUGGUGUCCGACUUCCGGAAG 
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GACUUCCAGUUCUACAAGGUGCGGGAGAUCAACAACUACCACCACGCC 
CACGACGCCUACCUGAACGCCGUGGUGGGCACCGCCCUGAUCAAGAAG 
UACCCCAAGCUGGAGUCCGAGUUCGUGUACGGCGACUACAAGGUGUAC 
GACGUGCGGAAGAUGAUCGCCAAGUCCGAGCAGGAGAUCGGCAAGGCC 
ACCGCCAAGUACUUCUUCUACUCCAACAUCAUGAACUUCUUCAAGACC 
GAGAUCACCCUGGCCAACGGCGAGAUCCGGAAGCGGCCCCUGAUCGAG 
ACCAACGGCGAGACCGGCGAGAUCGUGUGGGACAAGGGCCGGGACUUC 
GCCACCGUGCGGAAGGUGCUGUCCAUGCCCCAGGUGAACAUCGUGAAG 
AAGACCGAGGUGCAGACCGGCGGCUUCUCCAAGGAGUCCAUCCUGCCC 
AAGCGGAACUCCGACAAGCUGAUCGCCCGGAAGAAGGACUGGGACCCC 
AAGAAGUACGGCGGCUUCGACUCCCCCACCGUGGCCUACUCCGUGCUG 
GUGGUGGCCAAGGUGGAGAAGGGCAAGUCCAAGAAGCUGAAGUCCGU 
GAAGGAGCUGCUGGGCAUCACCAUCAUGGAGCGGUCCUCCUUCGAGAA 
GAACCCCAUCGACUUCCUGGAGGCCAAGGGCUACAAGGAGGUGAAGAA 
GGACCUGAUCAUCAAGCUGCCCAAGUACUCCCUGUUCGAGCUGGAGAA 
CGGCCGGAAGCGGAUGCUGGCCUCCGCCGGCGAGCUGCAGAAGGGCAA 
CGAGCUGGCCCUGCCCUCCAAGUACGUGAACUUCCUGUACCUGGCCUC 
CCACUACGAGAAGCUGAAGGGCUCCCCCGAGGACAACGAGCAGAAGCA 
GCUGUUCGUGGAGCAGCACAAGCACUACCUGGACGAGAUCAUCGAGCA 
GAUCUCCGAGUUCUCCAAGCGGGUGAUCCUGGCCGACGCCAACCUGGA 
CAAGGUGCUGUCCGCCUACAACAAGCACCGGGACAAGCCCAUCCGGGA 
GCAGGCCGAGAACAUCAUCCACCUGUUCACCCUGACCAACCUGGGCGC 
CCCCGCCGCCUUCAAGUACUUCGACACCACCAUCGACCGGAAGCGGUA 
CACCUCCACCAAGGAGGUGCUGGACGCCACCCUGAUCCACCAGUCCAU 
CACCGGCCUGUACGAGACCCGGAUCGACCUGUCCCAGCUGGGCGGCGA 
CGGCGGCGGCUCCCCCAAGAAGAAGCGGAAGGUGUCCGAGUCCGCCAC 

_______________CCCCGAGUCCGUGUCCGGCUGGCGGCUGUUCAAGAAGAUCUCCUGA 
Openreading 806 AUGGAAGCAAGCCCGGCAAGCGGACCGAGACACCUGAUGGACCCGCAC 
frameforBC22 AUCUUCACAAGCAACUUCAACAACGGAAUCGGAAGACACAAGACAUAC 

CUGUGCUACGAAGUCGAAAGACUGGACAACGGAACAAGCGUCAAGAU 
GGACCAGCACAGAGGAUUCCUGCACAACCAGGCAAAGAACCUGCUGUG 
CGGAUUCUACGGAAGACACGCAGAACUGAGAUUCCUGGACCUGGUCCC 
GAGCCUGCAGCUGGACCCGGCACAGAUCUACAGAGUCACAUGGUUCAU 
CAGCUGGAGCCCGUGCUUCAGCUGGGGAUGCGCAGGAGAAGUCAGAGC 
AUUUCUGCAGGAAAACACACACGUCAGACUGAGAAUCUUCGCAGCAAG 
AAUCUACGACUACGACCCGCUGUACAAGGAAGCACUGCAGAUGCUGAG 

CUGCUGGGACACAUUCGUCGACCACCAGGGAUGCCCGUUCCAGCCGUG 
GGACGGACUGGACGAACACAGCCAGGCACUGAGCGGAAGACUGAGAGC 
AAUCCUGCAGAACCAGGGAAACAGCGGAAGCGAAACACCGGGAACAAG 
CGAAAGCGCAACACCGGAAAGCGACAAGAAGUACAGCAUCGGACUGGC 
CAUCGGAACAAACAGCGUCGGAUGGGCAGUCAUCACAGACGAAUACAA 
GGUCCCGAGCAAGAAGUUCAAGGUCCUGGGAAACACAGACAGACACAG 
CAUCAAGAAGAACCUGAUCGGAGCACUGCUGUUCGACAGCGGAGAAAC 
AGCAGAAGCAACAAGACUGAAGAGAACAGCAAGAAGAAGAUACACAA 
GAAGAAAGAACAGAAUCUGCUACCUGCAGGAAAUCUUCAGCAACGAA 
AUGGCAAAGGUCGACGACAGCUUCUUCCACAGACUGGAAGAAAGCUUC 
CUGGUCGAAGAAGACAAGAAGCACGAAAGACACCCGAUCUUCGGAAAC 
AUCGUCGACGAAGUCGCAUACCACGAAAAGUACCCGACAAUCUACCAC 
CUGAGAAAGAAGCUGGUCGACAGCACAGACAAGGCAGACCUGAGACU 
GAUCUACCUGGCACUGGCACACAUGAUCAAGUUCAGAGGACACUUCCU 
GAUCGAAGGAGACCUGAACCCGGACAACAGCGACGUCGACAAGCUGUU 
CAUCCAGCUGGUCCAGACAUACAACCAGCUGUUCGAAGAAAACCCGAU 
CAACGCAAGCGGAGUCGACGCAAAGGCAAUCCUGAGCGCAAGACUGAG 
CAAGAGCAGAAGACUGGAAAACCUGAUCGCACAGCUGCCGGGAGAAA 
AGAAGAACGGACUGUUCGGAAACCUGAUCGCACUGAGCCUGGGACUG 
ACACCGAACUUCAAGAGCAACUUCGACCUGGCAGAAGACGCAAAGCUG 

_______________CAGCUGAGCAAGGACACAUACGACGACGACCUGGACAACCUGCUGGCA 
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CAGAUCGGAGACCAGUACGCAGACCUGUUCCUGGCAGCAAAGAACCUG 
AGCGACGCAAUCCUGCUGAGCGACAUCCUGAGAGUCAACACAGAAAUC 
ACAAAGGCACCGCUGAGCGCAAGCAUGAUCAAGAGAUACGACGAACAC 
CACCAGGACCUGACACUGCUGAAGGCACUGGUCAGACAGCAGCUGCCG 
GAAAAGUACAAGGAAAUCUUCUUCGACCAGAGCAAGAACGGAUACGC 
AGGAUACAUCGACGGAGGAGCAAGCCAGGAAGAAUUCUACAAGUUCA 
UCAAGCCGAUCCUGGAAAAGAUGGACGGAACAGAAGAACUGCUGGUC 
AAGCUGAACAGAGAAGACCUGCUGAGAAAGCAGAGAACAUUCGACAA 
CGGAAGCAUCCCGCACCAGAUCCACCUGGGAGAACUGCACGCAAUCCU 
GAGAAGACAGGAAGACUUCUACCCGUUCCUGAAGGACAACAGAGAAA 
AGAUCGAAAAGAUCCUGACAUUCAGAAUCCCGUACUACGUCGGACCGC 
UGGCAAGAGGAAACAGCAGAUUCGCAUGGAUGACAAGAAAGAGCGAA 
GAAACAAUCACACCGUGGAACUUCGAAGAAGUCGUCGACAAGGGAGC 
AAGCGCACAGAGCUUCAUCGAAAGAAUGACAAACUUCGACAAGAACCU 
GCCGAACGAAAAGGUCCUGCCGAAGCACAGCCUGCUGUACGAAUACUU 
CACAGUCUACAACGAACUGACAAAGGUCAAGUACGUCACAGAAGGAA 
UGAGAAAGCCGGCAUUCCUGAGCGGAGAACAGAAGAAGGCAAUCGUC 
GACCUGCUGUUCAAGACAAACAGAAAGGUCACAGUCAAGCAGCUGAA 
GGAAGACUACUUCAAGAAGAUCGAAUGCUUCGACAGCGUCGAAAUCA 
GCGGAGUCGAAGACAGAUUCAACGCAAGCCUGGGAACAUACCACGACC 
UGCUGAAGAUCAUCAAGGACAAGGACUUCCUGGACAACGAAGAAAAC 
GAAGACAUCCUGGAAGACAUCGUCCUGACACUGACACUGUUCGAAGAC 
AGAGAAAUGAUCGAAGAAAGACUGAAGACAUACGCACACCUGUUCGA 
CGACAAGGUCAUGAAGCAGCUGAAGAGAAGAAGAUACACAGGAUGGG 
GAAGACUGAGCAGAAAGCUGAUCAACGGAAUCAGAGACAAGCAGAGC 
GGAAAGACAAUCCUGGACUUCCUGAAGAGCGACGGAUUCGCAAACAG 
AAACUUCAUGCAGCUGAUCCACGACGACAGCCUGACAUUCAAGGAAGA 
CAUCCAGAAGGCACAGGUCAGCGGACAGGGAGACAGCCUGCACGAACA 
CAUCGCAAACCUGGCAGGAAGCCCGGCAAUCAAGAAGGGAAUCCUGCA 
GACAGUCAAGGUCGUCGACGAACUGGUCAAGGUCAUGGGAAGACACA 
AGCCGGAAAACAUCGUCAUCGAAAUGGCAAGAGAAAACCAGACAACAC 
AGAAGGGACAGAAGAACAGCAGAGAAAGAAUGAAGAGAAUCGAAGAA 
GGAAUCAAGGAACUGGGAAGCCAGAUCCUGAAGGAACACCCGGUCGA 
AAACACACAGCUGCAGAACGAAAAGCUGUACCUGUACUACCUGCAGAA 
CGGAAGAGACAUGUACGUCGACCAGGAACUGGACAUCAACAGACUGA 
GCGACUACGACGUCGACCACAUCGUCCCGCAGAGCUUCCUGAAGGACG 

AAGAGCGACAACGUCCCGAGCGAAGAAGUCGUCAAGAAGAUGAAGAA 
CUACUGGAGACAGCUGCUGAACGCAAAGCUGAUCACACAGAGAAAGU 
UCGACAACCUGACAAAGGCAGAGAGAGGAGGACUGAGCGAACUGGAC 
AAGGCAGGAUUCAUCAAGAGACAGCUGGUCGAAACAAGACAGAUCAC 
AAAGCACGUCGCACAGAUCCUGGACAGCAGAAUGAACACAAAGUACGA 
CGAAAACGACAAGCUGAUCAGAGAAGUCAAGGUCAUCACACUGAAGA 
GCAAGCUGGUCAGCGACUUCAGAAAGGACUUCCAGUUCUACAAGGUCA 
GAGAAAUCAACAACUACCACCACGCACACGACGCAUACCUGAACGCAG 
UCGUCGGAACAGCACUGAUCAAGAAGUACCCGAAGCUGGAAAGCGAA 
UUCGUCUACGGAGACUACAAGGUCUACGACGUCAGAAAGAUGAUCGC 
AAAGAGCGAACAGGAAAUCGGAAAGGCAACAGCAAAGUACUUCUUCU 
ACAGCAACAUCAUGAACUUCUUCAAGACAGAAAUCACACUGGCAAACG 
GAGAAAUCAGAAAGAGACCGCUGAUCGAAACAAACGGAGAAACAGGA 
GAAAUCGUCUGGGACAAGGGAAGAGACUUCGCAACAGUCAGAAAGGU 
CCUGAGCAUGCCGCAGGUCAACAUCGUCAAGAAGACAGAAGUCCAGAC 
AGGAGGAUUCAGCAAGGAAAGCAUCCUGCCGAAGAGAAACAGCGACA 
AGCUGAUCGCAAGAAAGAAGGACUGGGACCCGAAGAAGUACGGAGGA 
UUCGACAGCCCGACAGUCGCAUACAGCGUCCUGGUCGUCGCAAAGGUC 
GAAAAGGGAAAGAGCAAGAAGCUGAAGAGCGUCAAGGAACUGCUGGG 
AAUCACAAUCAUGGAAAGAAGCAGCUUCGAAAAGAACCCGAUCGACU 

_______________ UCCUGGAAGCAAAGGGAUACAAGGAAGUCAAGAAGGACCUGAUCAUC 
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AAGCUGCCGAAGUACAGCCUGUUCGAACUGGAAAACGGAAGAAAGAG 
AAUGCUGGCAAGCGCAGGAGAACUGCAGAAGGGAAACGAACUGGCAC 
UGCCGAGCAAGUACGUCAACUUCCUGUACCUGGCAAGCCACUACGAAA 
AGCUGAAGGGAAGCCCGGAAGACAACGAACAGAAGCAGCUGUUCGUC 
GAACAGCACAAGCACUACCUGGACGAAAUCAUCGAACAGAUCAGCGAA 
UUCAGCAAGAGAGUCAUCCUGGCAGACGCAAACCUGGACAAGGUCCUG 
AGCGCAUACAACAAGCACAGAGACAAGCCGAUCAGAGAACAGGCAGAA 
AACAUCAUCCACCUGUUCACACUGACAAACCUGGGAGCACCGGCAGCA 
UUCAAGUACUUCGACACAACAAUCGACAGAAAGAGAUACACAAGCACA 
AAGGAAGUCCUGGACGCAACACUGAUCCACCAGAGCAUCACAGGACUG 
UACGAAACAAGAAUCGAUCUGAGCCAGCUGGGAGGAGACAGCGGAGG 
AAGCACAAACCUGAGCGACAUCAUCGAAAAGGAAACAGGAAAGCAGC 
UGGUCAUCCAGGAAAGCAUCCUGAUGCUGCCGGAAGAAGUCGAAGAA 
GUCAUCGGAAACAAGCCGGAAAGCGACAUCCUGGUCCACACAGCAUAC 
GACGAAAGCACAGACGAAAACGUCAUGCUGCUGACAAGCGACGCACCG 
GAAUACAAGCCGUGGGCACUGGUCAUCCAGGACAGCAACGGAGAAAAC 
AAGAUCAAGAUGCUGAGCGGAGGAAGCCCGAAGAAGAAGAGAAAGGU 

_______________CUAA 
Openreading 807 AUGGGACCGAAGAAGAAGAGAAAGGUCGGAGGAGGAAGCACAAACCU 
frameforUGI GUCGGACAUCAUCGAAAAGGAAACAGGAAAGCAGCUGGUCAUCCAGG 

AAUCGAUCCUGAUGCUGCCGGAAGAAGUCGAAGAAGUCAUCGGAAAC 
AAGCCGGAAUCGGACAUCCUGGUCCACACAGCAUACGACGAAUCGACA 
GACGAAAACGUCAUGCUGCUGACAUCGGACGCACCGGAAUACAAGCCG 
UGGGCACUGGUCAUCCAGGACUCGAACGGAGAAAACAAGAUCAAGAU 

_______________ GCUGUGA 
Openreading 808 AUGACCAACCUGUCCGACAUCAUCGAGAAGGAGACCGGCAAGCAGCUG 
frameforUGI GUGAUCCAGGAGUCCAUCCUGAUGCUGCCCGAGGAGGUGGAGGAGGU 

GAUCGGCAACAAGCCCGAGUCCGACAUCCUGGUGCACACCGCCUACGA 
CGAGUCCACCGACGAGAACGUGAUGCUGCUGACCUCCGACGCCCCCGA 
GUACAAGCCCUGGGCCCUGGUGAUCCAGGACUCCAACGGCGAGAACAA 
GAUCAAGAUGCUGUCCGGCGGCUCCAAGCGGACCGCCGACGGCUCCGA 

_______________GUUCGAGUCCCCCAAGAAGAAGCGGAAGGUGGAGUGA 
Aminoacid 809 MDKXYSJGLDJGThSVGWAVJ7EDEYKVPSKKEKVLGN7EDPJISJKXNLIGALL 
sequencefor FDSGETAEAI¶RLRRTARRRYTRRKNRJCXIQEIFSNFMA}WDDSFFHRLBES 
Cas9encoded FLVIEEDKIKIJERHPIFGNJMDEVAYHEKYPTIYIIL1tKXLVDSTEDKADLRIIII 
bySEQID ALAHMJKFRGHFLJEGDLNPDNSDVDRLFJQLVQTYNQLFEENPJNASG\TDA 

AELQLSKDTYDDDLDNLLAQIGDQYADLFLAAJtQNLSDAILLSDILRW4ThIT 
KAPLSASMIKRYDEHHQDL7ELLKALVRQQLPEKYKEIFFDQSKNGYAGYID 
GGASQEEFYKFII(PILEKMDGThELLXIKLNREDLLRKQRTFDNGSIPHQIHLG 
ELHAILRRQEDFYPFLKDNREKIEKILT¶FRIPYYVGPLARGNSRFAWM7ERKSE 
ETITEPWNYEEV'/DKGASAQSFIE1tMTNFDKNLPNEKVLPKHSLLYEYFTVYN 
ELT¶KVKYVThGMRIQPAlLSGEQKISAlVDLLFKTNRKVT½QQLKEDYFIQKlB 
CFDSVEISGVEDRENASLGTYHDLLKIIKDRDFLDREEKEDILEDJVLTELliFE 
DREMIEERLKTYAHLEDDKVMKQLKItRRYTGWGRLSRKLINGIRDKQSGK 
TILDFLKSDGFANRNFMQLIHDDSL7EFKEDIQKAQVSGQGDSLHEHIANLAG 
SPAIKKGILQTFVKVVDELXXWAGBJIIQPENIVIEMARENQTTQKGQKNSPiER 
MKRIEEGIKELGSQILKEHPVENTQLQNFKLXIYYLQNG1tDMYVDQELDIN 
RISDYDVDHIVPQSFLKDDSDNKVLTRSDKNRGKSDNVPSEEVVKKMKNY 
WRQLLNAKLITQRKFDNL7EKAERGGLSELDKAGFIKRQLVE7ERQI7EKIIVAQI 
LDSRMN~EKYDENDKIIRE\TKVIliKSKLVSDFRKDFQFYKVREINNYHHAll 
DAllNAVVGTAtIKXYPK§LBSEFMYGDYKVYDVRKMIAXSEQElGRATAR 
YFFYSNIMNFFKThI711ANGEIRKRPLIETNGETGElVWDKG1tDFATVRKVLS 
MPQVNIVKKThVQTGGFSKESILPKRNSDKLIARKJ(DWDPKKYGGFDSPTV 
AYSVLVVAJKYEKGKS1KKLKSVKELLGITIMERSSFEKNPIDFLEARGYI'QEVI( 
KDLIIKLPKYSLFELENGRKItMLASAGELQKGNELALPSKYVNFLYLASHYE 

_______________KLKGSPEDNEQKQLFVFQHKJIYLDEIIEQISEFSKRVILADANLDKVLSAYN 
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KHRDKPJ1tEQAENIIllLFTELTNLGAPAAFKYFDTTIPEJYRYTSTEKJNLDATELI 
_______________HQSJTGLYE7ERJDLSQLGGDGGGSPKIQKRKV 
Aminoacid S10 MDKXYSJGLDJGThSVGWAVJ7EDEYKVPSKKEKVLGN7EDPJISJKXNLIGALL 
sequencefor FDSGETAEAI¶RLRRTARRRYTRRKNRJCXIQEIFSNFMA}WDDSFFHRLBES 
Cas9withHibit FLVIEEDKIKIJERHPIFGNIMDEVAYHEKYPTIYIIL1tKXLVDSTEDKADLRIIII 
tag ALAHMIKFRGHFLIEGDLNPDNSDVD}QLFIQLVQTYNQLFEENPINASG\TDA 

KAILSARLSKS1tRLENLIAQLPGEKJ(NGLFGNLIALSLGLT¶PNFKSNFDLAED 
AKIQLSKDTYDDDLDNLLAQIGDQYADLFLAAKNLSDAILLSDILRVNThIT 
KAPLSASMIKRYDEHHQDL7ELLKALVRQQLPEKYKEIFFDQSKNGYAGYID 
GGASQEEFYKFIRPILEKMDGThELL\TKLNREDLLRKQR¶EFDNGSIPHQIHLG 
ELHAILRRQEDFYPFLKDNREKIEKILT¶FRIPYYVGPLARGNSRFAWM7ERKSE 
ETITEPWNYEEV'/DKGASAQSFIE1tMTNFDKNLPNEKVLPKHSLLYEYFTVYN 
ELT¶KVKYVThGMRIQPAlLSGEQKISAlVDLLFKTNRKVT½QQLKEDYFIQKlB 
CFDSVEISGVEDRENASLGTYIIDLLKIIKDRDFLDREEKEDILEDIVLTELliFE 
DREMIEERLKTYAHLFDDKVMKQLKRRRYTGWGRLSPIQLINGIRDKQSGK 
TILDFLKSDGFANRNFMQLIHDDSL7EFKEDIQKAQVSGQGDSLHEHIANLAG 
SPAIKKGILQTYXVVDELVKVMGBJJIQPENIVIEMARENQTTQKGQKNSKiER 
MKRIEEGIKELGSQILKEHPVENTQLQNFKLXIYYLQNG1tDMYVDQELDIN 
RISDYDVDHIVPQSFLKDDSDNKVL7ERSDKNRGKSDNVPSEEVVKKMKNY 
WRQLLNAKLITQPJ(FDNLThQAERGGLSELDKAGFIKRQLVE7ERQI7EKIIVAQI 
LDSRMN~LKYDENDRLIREVKVJiiKSKLVSDFREDFQFYKYREINNYIIHAll 
DAllNAVVGTAtIKIQYPK§LBSEF~/YGDYKVYDVRKMIAKSEQElGRATAR 
YFFYSNIMNFFKThI711ANGEJRKRPLIETNGETGElVWDKG1tDFATVRKVLS 
MPQYt4IVKKThVQTGGFSKESILPKRNSDKLIAKKJ(DWDPKKYGGFDSPTV 
AYSVLVVAJKYEKGKS1KKLKSVKELLGITIMERSSFEKNPIDFLEARGYI'QEVI( 
KDLIIKLPKYSLFELENGKKRMLASAGELQKGNELALPSKYVNFLYLASHYE 
KLKGSPEDNEQKQLFVFQHKIIYLDEIIEQISEF51(RVILADANLDKVLSAYN 
KHRDKPJKEQAENIIllLFiiTNLGAPAAFKYFDTTIPEJYRYTSTEKEXIDAILI 

________________HQSITGLYETRIDLSQLGGDGGGSPKIKJ(RKVSESATPESVSGWRLFKKIS 
Aminoacid S11 MBASPASGPBJILMDPHIFTSNFNNGIGRHKTYLCYEVERLDNGTSVIKMDQH 
sequencefor RGFLHNQAKNLLCGFYGPJIAEL1tFLDLVPSLQLDPAQJYRVTWFISWSPCFS 
BC22n WGCAGEWAFLQEN7EHVRLRIFAARIYDYDPLYKEALQMLRDAGAQVSIM 

TYDEFKIICWD7FFVDHQGCPFQPWDGLDEHSQALSGRLRAILQNQGNSGSE 
T¶PGTSESAWESDKIQYSIGLAIGTNSVGWAVITDEYKVPSKIQFKVLGNTDPJI 
SIKIQNLIGALLFDSGETAEA7ERLKRTARRRY7ERPJtQNRICYLQEIFSNEMAKV 
DDSFF11PtBESFLVEED1KKHERJ4IPIFGNIVDEVAYJTIEKYPTIYITILRKKLVDST 

NPTNASGVDAXAJLSARISKS1tRLENLIAQLPGEKKNGLFGNLJALSLGLTPN 
FRSNFDLAEDARLQLSKDTYDDDLDNLLAQIGDQYADLFLAARNLSDAILL 
SDThRVNThI¶EKAPLSASMIKI{YDEHHQDLThLRALVRQQLPERYKEIFFDQS 
RNGYAGYIDGGASQEEFYKFIKPILERMDGThELLVRLNKEDLLKRQRI¶FDN 
GSIPHQIHLGELHAIL1tRQEDFYPFLKDNRERIERILTFRIPYYVGPLARGNSR 
FAWMTRRSEETITEPWNYEEVVDRGASAQSFJEKMTNFDRNLPNERVLPK§HS 
LLYEYFTVYNEL7EKVKYVThGMRKI'AFLSGEQRRAI~fDLLFRTNRRVTVRQ 
LREDYFKRIECFDSMEISGVEDRFNASLGTYJIDLLRJIRDKDFLDNFENFDIL 
EDIMLliliFEDREMIEERLRThNEILFDDRVMKQLKRRRYTGWGilS1tRLI 
NGIItDRQSGRTILDFLRSDGFANRNYMQLITIDDSL7EFKEDIQRAQVSGQGDS 
LHEHIANLAGSPAIKJ(GILQTIVRVVDELVKYMGPJIRPENIVIEMARENQTTQ 
RGQRNSKE1UVII(RIEEGIKELGSQILKEHPVFNTQLQNEKLYLYYLQNGRDM 
YVDQELDINRLSDYDVDHWPQSFLKDDSIDNKVL7ERSDRNRGRSDNVPSEE 
VVKJ(MKNYWRQLLNAJ(LITQKKFDNLTEKAERGGLSELDRAGF]IKRQLViET 
RQIThIIVAQILDSRMN7ERYDENDRLIItEVRVIILKSRLVSDFREDFQFYRW 
BINNYTIHMIDAYLNAVVGTaIRRYPRLBSEFVYGDYRYXDVRKMIARSE 
QEIGRATARYFFYSNIMNFFRThIILANGEIRR1tPLIEThGETGBIVWDRGRD 
FATVRRVLSMPVNIVRRThVQTGGFSRESJLPRRNSDRLIA1tKJ(DWDPKK 
YGGFDSPTVAYSVLVVARVFRGRSRRLRSVRBLLGITIMERSSFBRNPIDFL 
EARGYREVRRDLIIRLPRYSLFELENGKRKMLASAGELQRGNELALPSRYV 

________________NFLYLASHYERLRGSPEDNEQRQLFVEQHKI4IYLDEIIEQISEFSRRVILADAN 
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LD14D/LSAYNKHRDKYJ1tEQAENIJIlLFTELTNLGAPAAFKYFDTTJD1tKRYTST 
________________KEVLDAThJHQSJTGLYE7ERJDLSQLGGDGGGSPKIQKRKV* 
Aminoacid S12 MBASPASGPBJILMDPHJFTSNFNNGJGRHKTYLCYEVERLDNGTSVKMDQH 
sequencefor RGFLHNQAKNLLCGFYGRHAELRFLDLVPSLQLDPAQJYRVTWFJSWSPCFS 
BC22nwith WGCAGEWAFLQEN7EHVRLRJFAARJYDYDPLYKEALQML1tDAGAQVSIM 
Hibittag TYDEFKIICWDTFFVDHQGCPFQPWDGLDEHSQALSGRLRAJLQNQGNSGSE 

T¶PGTSESAWESDKJ(YSIGLAJGTNSVGWAVITDEYKVPSKJ(FKVLGNTDPJI 
SJKJ(NLIGALLFDSGETAEATRLKRTAItRRYTRRKNRJCYLQEIFSNEMAKV 
DDSFF11PtBESFLVIEBDKIKHEBJIPIFGNIVDBVAYHBKYPTJYHL1tKKLVDST 
DKADLRLIIIALAHMIKFRGHFLJEGDLNPDNSDVDRLFJQLVQTYNQLFEE 
NPTNASGVDAKAILSARISKSRRLBNLJAQLPGBKIQNGLFGNLJALSLGL7EPN 
FRSNFDLNEDAJ(LQLSKDTYDDDLDNLLAQJGDQYADLFLAAXNLSDAJLL 
SD]LRVNThJ7EKAPLSASMIIQRYDBHHQDLThLKALVRQQLPBKYRBJFFDQS 
KNGYAGYJDGGASQBBFYKFJKPJLBKMDGThBLLVKLN1tBDLLPJtQQR7EFDN 
GSIPHQJHLGBLHAJLRRQBDFYPFLKDNRBKJBKJL7FFRJPYYVGPLARGNSR 
FAWMTPJKSEBTITEPWNYBBVVDKGASAQSFJB1tMTNFDKNEPNBKVLPK§HS 
LLYBYFTVYNELTEK½QYVThGMRIQPAFLSGBQKKAJ~/IJLLFRTNRKVTVKQ 
LKBDYFKJtQJBCFDSVBJSGVBDRFNASLGTYHDLLKJJKDKDFLDNFBNFDJL 
EDIMLThThFEDRBMJBBRLKTYkilLFDDKVMKQLKRRRYTGWGiRLSPIQLI 
NGIItDKQSGKTJLDFLKSDGFANRNYMQLITIDDSL7EFKBDJQKAQVSGQGDS 
LHBHJANLAGSPAIIQKGILQT½QVVDBLVIO/MGPJIKPBNIVIBMARBNQTTQ 
KGQKNSRB1tIVIIQRIBBGIKBLGSQILKBHPVFNTQLQNBKLYLYYLQNGRDM 
YlvrDQELDINRLSDYDVDHWPQSFLKDDSIDNMJLYRSDKNRGKSDNVPSEE 
VVKJKMKNYWRQLLNAJ(LITQ1tKFDItThABRGGLSELDKAGFIKRQLX¶T 
RQIThJ4LVAQILDSRMN7UKYDENDKLI1tEVKVI711KSKLVSDFRKDFQFYIQJR 
BINNYTIHMIDAYLNAVVGTAtIKKYPKLBSBFVYGDYKYXDVRKIVLIAKSB 
QEIGKATAI(YFFYSNIMNFFKThI711ANGEIRKRPLIBThGETGBIVWDKGRD 
FATVRKVLSMPVNIVKKThVQTGGF5KB5ILPKRNSDELIA1tKJ(DWDPKK 
YGGFDSPTVAYSVLVVAK\TBKGKSK}QLKSVKBLLGITIMERSSFBKNPIDFL 
BAKGYKBVKJ(DLIIKLPKYSLFBLBNGRK1tMLASAGBLQKGNBLALPSKYV 
NFLYLASHYB}QLKGSPEDNEQKQLFVBQHKJ4IYLDEIIEQISEFS}QRVILADAN 
LDKVLSAYNKIJRDKYIRBQAENIIlLFTELTNLGAPAAFKYFDTTID1ULRYTST 
KEVLDAThIHQSITGLYETRIDLSQLGGDGGGSPKKJKRKVSESATPESVSGW 

____________________RLFKKIS 
Aminoacid S13 MBASPASGPRIILMDPHIFTSNFNNGIGRHKTYLCYBVBRLDNGTSVKMDQH 
sequencefor RGFLHNQAKNLLCGFYGPJIABLRFLDLVPSLQLDPAQIYRVTWFISWSPCFS 

TYDEFKJICWDTFFVDHQGCPFQPWDGLDEHSQALSGRLRAILQNQGNSGSE 
T¶PGTSBSAWESDKJ(YSIGLAIGTNSVGWAVITDBYKVISKJ(FKVLGNTDPJI 
SI}QKNLIGALLFDSGETABATRLKRTAItRRYTRRKNRICYLQEIFSNEMAKV 
DDSFF11RIBESFLVIEBDKI(HBBJIPIFGNIVDBVAYJIBKYITIYIILlUCREVDST 
DKADLRLIIIALAJIMIKYRGHFLIBGDLNPDNSDVDRLFIQLVQYYNQLFEE 
NPTNASGVDAKAILSARISKSRRLBNLIAQLPGBKXNGLFGNLIALSLGL11?N 
FRSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADLFLAAKNLSDAILL 
SDThRVNThI7EKAPLSASMIRRYDBHHQDLThLKALVRQQLPBKYRBIFFDQS 
KNGYAGYIDGGASQEEFYKFIKPILBKMDGThELLVKLNREDLLRKQRTFDN 
GSIPHQIHLGBLHAILRRQBDFYPFLKDNRBKIBKIL7FFRIPYYVGPLARGNSR 
FAWMTRKSEETI7EPWNYEEVVDKGASAQSFIERNVLTNFDKitPNEKVLP1(115 
LLYBYFTVYNELTKYXYVThGMRKPAFLSGBQKKAI~fDLLFRTNRKVTYKQ 
LKEDYFKJ(IECFDSVEISGVEDRFNASLGTYITIDLLKIIKDKDFLDNFENFDIL 
EDIVLThThFEDRBMIBBRLKTYkilLFDDKVMKQLKLRRRYTGWG1tLSltKLI 
NGIItDKQSGKTILDFLKSDGFANRNYMQLIIIDDSLTFREDIQKAQVSGQGDS 
LHBHIANLAGSPAIKJ(GILQ7IVKVVDBLVKVMGPJJKPBNIVIBMAItBNQTTQ 
KGQKNSRERMkRIEEGIRELGSQILREHP\TENTQLQNEKIYLYYLQNGRDM 
YVDQELDINULSDYDVDHIYTQSFLKDDSIDNK'fLTERSDKNRGKSDNVISEE 
VVKJ(MKNYWRQLLNAJ(LITQPIKEDNL7EKAERGGLSELDKAGFIRRQLVET 
RQIThLHVAQILDSRMNTEKYDENDKLIREVKVITELKSKLVSDFRKDFQFYKVR 

_________________ BINNYITIHMIDAYLNAVVGTaIKKYPRLBSEFVYGDYK\TYDVRKMIAKSE 
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QEJGKATAKYFFYSNJMNFFKThJTELANGEIItKRPLJEThGETGEJVWDKGRD 
FATVRKVLSMPVNJVKKThVQTGGFSKESJLPKRNSDRLIA1tKIQDWDPKK 
YGGFDSPTVAYSVLVVAJKYEKGKSKELKSVKELLGITIMERSSFEKNPJDFL 
EAKGYREVKIQDLJIIQLPKYSLFELENGRKRMLASAGELQKGNELALPSKYV 
NFLYLASHYEKLKGSPEDNEQKQLFVEQHKIIYLDEJJEQJSEFSERVILADAN 
LDKVLSAYNKHRDKill'JREQAENIJIlLFThTNLGAPAAFKYFDTTJDRICRYTST 
KEVLDAThJHQSJTGLYE7ERJDLSQLGGDSGGSTNLSDJJEKETGKQLVJQESJL 
MLPEEVEEVIGNKPESDILXIITAYDBSIDENVMLLTSDAPEYIQPWAIVIQDS 

_________________NGENKJKIVILSGGSPKKK1tKV 
Aminoacid S14 MT¶NLSDJJEKETGKQLVIQESILMLPEEVEEVIGNKPESDJLVITITAYDESTDEN 
sequencefor WVIILLTSDAPEYKPWALVIQDSNGENKJKMLSGGSIQRTADGSEFESPKIQKItK 
UGI _____ XTE 
mRNA S15 GGGAAGCUCAGAAUAAACGCUCAACUUUGGCCGGAUCUGCCACCAUGA 
sequence CCAACCUGUCCGACAUCAUCGAGAAGGAGACCGGCAAGCAGCUGGUGA 
encodingUGI UCCAGGAGUCCAUCCUGAUGCUGCCCGAGGAGGUGGAGGAGGUGAUC 

GGCAACAAGCCCGAGUCCGACAUCCUGGUGCACACCGCCUACGACGAG 
UCCACCGACGAGAACGUGAUGCUGCUGACCUCCGACGCCCCCGAGUAC 
AAGCCCUGGGCCCUGGUGAUCCAGGACUCCAACGGCGAGAACAAGAUC 
AAGAUGCUGUCCGGCGGCUCCAAGCGGACCGCCGACGGCUCCGAGUUC 
GAGUCCCCCAAGAAGAAGCGGAAGGUGGAGUGAUAGCUAGCACCAGCC 
UCAAGAACACCCGAAUGGAGUCUCUAAGCUACAUAAUACCAACUUACA 
CUUUACAAAAUGUUGUCCCCCAAAAUGUAGCCAUUCGUAUCUGCUCCU 
AAUAAAAAGAAAGUUUCUUCACAUUCUCUCGAGAAAAAAAAAAAAUG 
GAAAAAAAAAAAACGGAAAAAAAAAAAAGGUAAAAAAAAAAAAUAUA 
AAAAAAAAAAACAUAAAAAAAAAAAACGAAAAAAAAAAAACGUAAAA 
AAAAAAAACUCAAAAAAAAAAAAGAUAAAAAAAAAAAACCUAAAAAA 
AAAAAAUGUAAAAAAAAAAAAGGGAAAAAAAAAAAACGCAAAAAAAA 
AAAACACAAAAAAAAAAAAUGCAAAAAAAAAAAAUCGAAAAAAAAAA 
AAUCUAAAAAAAAAAAACGAAAAAAAAAAAACCCAAAAAAAAAAAAG 
ACAAAAAAAAAAAAUAGAAAAAAAAAAAAGUUAAAAAAAAAAAACUG 

_______________AAAAAAAAAAAAUUUAAAAAAAAAAAAUCUAG 
816- Notused 

________________ 899 _____________________________________________________________________________ 

Linker 900 SGSET¶PGTSESA7EPES 
Linker 901 SGSETPGTSESA 

Linker 902 SGSET¶PGTSESA7EPEGGSGGS 

_______________ 971 _____________________________________________________________________ 

mRNA 972 GGGAAGCUCAGAAUAAACGCUCAACUUUGGCCGGAUCUGCCACCAUGG 
encoding AGGCCUCCCCCGCCUCCGGCCCCCGGCACCUGAUGGACCCCCACAUCUU 
BC22n CACCUCCAACUUCAACAACGGCAUCGGCCGGCACAAGACCUACCUGUG 

CUACGAGGUGGAGCGGCUGGACAACGGCACCUCCGUGAAGAUGGACCA 
GCACCGGGGCUUCCUGCACAACCAGGCCAAGAACCUGCUGUGCGGCUU 
CUACGGCCGGCACGCCGAGCUGCGGUUCCUGGACCUGGUGCCCUCCCU 
GCAGCUGGACCCCGCCCAGAUCUACCGGGUGACCUGGUUCAUCUCCUG 
GUCCCCCUGCUUCUCCUGGGGCUGCGCCGGCGAGGUGCGGGCCUUCCU 
GCAGGAGAACACCCACGUGCGGCUGCGGAUCUUCGCCGCCCGGAUCUA 
CGACUACGACCCCCUGUACAAGGAGGCCCUGCAGAUGCUGCGGGACGC 
CGGCGCCCAGGUGUCCAUCAUGACCUACGACGAGUUCAAGCACUGCUG 
GGACACCUUCGUGGACCACCAGGGCUGCCCCUUCCAGCCCUGGGACGG 
CCUGGACGAGCACUCCCAGGCCCUGUCCGGCCGGCUGCGGGCCAUCCU 
GCAGAACCAGGGCAACUCCGGCUCCGAGACCCCCGGCACCUCCGAGUC 
CGCCACCCCCGAGUCCGACAAGAAGUACUCCAUCGGCCUGGCCAUCGG 
CACCAACUCCGUGGGCUGGGCCGUGAUCACCGACGAGUACAAGGUGCC 
CUCCAAGAAGUUCAAGGUGCUGGGCAACACCGACCGGCACUCCAUCAA 
GAAGAACCUGAUCGGCGCCCUGCUGUUCGACUCCGGCGAGACCGCCGA 

________________GGCCACCCGGCUGAAGCGGACCGCCCGGCGGCGGUACACCCGGCGGAA 
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903- Notused
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GAACCGGAUCUGCUACCUGCAGGAGAUCUUCUCCAACGAGAUGGCCAA 
GGUGGACGACUCCUUCUUCCACCGGCUGGAGGAGUCCUUCCUGGUGGA 
GGAGGACAAGAAGCACGAGCGGCACCCCAUCUUCGGCAACAUCGUGGA 
CGAGGUGGCCUACCACGAGAAGUACCCCACCAUCUACCACCUGCGGAA 
GAAGCUGGUGGACUCCACCGACAAGGCCGACCUGCGGCUGAUCUACCU 
GGCCCUGGCCCACAUGAUCAAGUUCCGGGGCCACUUCCUGAUCGAGGG 
CGACCUGAACCCCGACAACUCCGACGUGGACAAGCUGUUCAUCCAGCU 
GGUGCAGACCUACAACCAGCUGUUCGAGGAGAACCCCAUCAACGCCUC 
CGGCGUGGACGCCAAGGCCAUCCUGUCCGCCCGGCUGUCCAAGUCCCG 
GCGGCUGGAGAACCUGAUCGCCCAGCUGCCCGGCGAGAAGAAGAACGG 
ccUGUUCGGCAACCUGAUCGCCCUGUCCCUGGGCCUGACCCCCAACUU 
CAAGUCCAACUUCGACCUGGCCGAGGACGCCAAGCUGCAGCUGUCCAA 
GGACACCUACGACGACGACCUGGACAACCUGCUGGCCCAGAUCGGCGA 
CCAGUACGCCGACCUGUUCCUGGCCGCCAAGAACCUGUCCGACGCCAU 
ccUGCUGUCCGACAUCCUGCGGGUGAACACCGAGAUCACCAAGGCCCC 
CCUGUCCGCCUCCAUGAUCAAGCGGUACGACGAGCACCACCAGGACCU 
GACCCUGCUGAAGGCCCUGGUGCGGCAGCAGCUGCCCGAGAAGUACAA 
GGAGAUCUUCUUCGACCAGUCCAAGAACGGCUACGCCGGCUACAUCGA 
CGGCGGCGCCUCCCAGGAGGAGUUCUACAAGUUCAUCAAGCCCAUCCU 
GGAGAAGAUGGACGGCACCGAGGAGCUGCUGGUGAAGCUGAACCGGG 
AGGACCUGCUGCGGAAGCAGCGGACCUUCGACAACGGCUCCAUCCCCC 
ACCAGAUCCACCUGGGCGAGCUGCACGCCAUCCUGCGGCGGCAGGAGG 
ACUUCUACCCCUUCCUGAAGGACAACCGGGAGAAGAUCGAGAAGAUCC 
UGACCUUCCGGAUCCCCUACUACGUGGGCCCCCUGGCCCGGGGCAACU 
CCCGGUUCGCCUGGAUGACCCGGAAGUCCGAGGAGACCAUCACCCCCU 
GGAACUUCGAGGAGGUGGUGGACAAGGGCGCCUCCGCCCAGUCCUUCA 
UCGAGCGGAUGACCAACUUCGACAAGAACCUGCCCAACGAGAAGGUGC 
UGCCCAAGCACUCCCUGCUGUACGAGUACUUCACCGUGUACAACGAGC 
UGACCAAGGUGAAGUACGUGACCGAGGGCAUGCGGAAGCCCGCCUUCC 
UGUCCGGCGAGCAGAAGAAGGCCAUCGUGGACCUGCUGUUCAAGACCA 
ACCGGAAGGUGACCGUGAAGCAGCUGAAGGAGGACUACUUCAAGAAG 
AUCGAGUGCUUCGACUCCGUGGAGAUCUCCGGCGUGGAGGACCGGUUC 
AACGCCUCCCUGGGCACCUACCACGACCUGCUGAAGAUCAUCAAGGAC 
AAGGACUUCCUGGACAACGAGGAGAACGAGGACAUCCUGGAGGACAU 
CGUGCUGACCCUGACCCUGUUCGAGGACCGGGAGAUGAUCGAGGAGCG 
GCUGAAGACCUACGCCCACCUGUUCGACGACAAGGUGAUGAAGCAGCU 

CAACGGCAUCCGGGACAAGCAGUCCGGCAAGACCAUCCUGGACUUCCU 
GAAGUCCGACGGCUUCGCCAACCGGAACUUCAUGCAGCUGAUCCACGA 
CGACUCCCUGACCIJUCAAGGAGGACAUCCAGAAGGCCCAGGUGUCCGG 
CCAGGGCGACUCCCUGCACGAGCACAUCGCCAACCUGGCCGGCUCCCC 
CGCCAUCAAGAAGGGCAUCCUGCAGACCGUGAAGGUGGUGGACGAGCU 
GGUGAAGGUGAUGGGCCGGCACAAGCCCGAGAACAUCGUGAUCGAGA 
UGGCCCGGGAGAACCAGACCACCCAGAAGGGCCAGAAGAACUCCCGGG 
AGCGGAUGAAGCGGAUCGAGGAGGGCAUCAAGGAGCUGGGCUCCCAG 
AUCCUGAAGGAGCACCCCGUGGAGAACACCCAGCUGCAGAACGAGAAG 
CUGUACCUGUACUACCUGCAGAACGGCCGGGACAUGUACGUGGACCAG 
GAGCUGGACAUCAACCGGCUGUCCGACUACGACGUGGACCACAUCGUG 
CCCCAGUCCUUCCUGAAGGACGACUCCAUCGACAACAAGGUGCUGACC 
CGGUCCGACAAGAACCGGGGCAAGUCCGACAACGUGCCCUCCGAGGAG 
GUGGUGAAGAAGAUGAAGAACUACUGGCGGCAGCUGCUGAACGCCAA 
GCUGAUCACCCAGCGGAAGUUCGACAACCUGACCAAGGCCGAGCGGGG 
CGGCCUGUCCGAGCUGGACAAGGCCGGCUUCAUCAAGCGGCAGCUGGU 
GGAGACCCGGCAGAUCACCAAGCACGUGGCCCAGAUCCUGGACUCCCG 
GAUGAACACCAAGUACGACGAGAACGACAAGCUGAUCCGGGAGGUGA 
AGGUGAUCACCCUGAAGUCCAAGCUGGUGUCCGACUUCCGGAAGGACU 
UCCAGUUCUACAAGGUGCGGGAGAUCAACAACUACCACCACGCCCACG 

_______________ACGCCUACCUGAACGCCGUGGUGGGCACCGCCCUGAUCAAGAAGUACC 
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GAAGCGGCGGCGGUACACCGGCUGGGGCCGGCUGUCCCGGAAGCUGAU
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CCAAGCUGGAGUCCGAGUUCGUGUACGGCGACUACAAGGUGUACGACG 
UGCGGAAGAUGAUCGCCAAGUCCGAGCAGGAGAUCGGCAAGGCCACCG 
CCAAGUACUUCUUCUACUCCAACAUCAUGAACUUCUUCAAGACCGAGA 
UCACCCUGGCCAACGGCGAGAUCCGGAAGCGGCCCCUGAUCGAGACCA 
ACGGCGAGACCGGCGAGAUCGUGUGGGACAAGGGCCGGGACUUCGCCA 
CCGUGCGGAAGGUGCUGUCCAUGCCCCAGGUGAACAUCGUGAAGAAGA 
CCGAGGUGCAGACCGGCGGCUUCUCCAAGGAGUCCAUCCUGCCCAAGC 
GGAACUCCGACAAGCUGAUCGCCCGGAAGAAGGACUGGGACCCCAAGA 
AGUACGGCGGCUUCGACUCCCCCACCGUGGCCUACUCCGUGCUGGUGG 
UGGCCAAGGUGGAGAAGGGCAAGUCCAAGAAGCUGAAGUCCGUGAAG 
GAGCUGCUGGGCAUCACCAUCAUGGAGCGGUCCUCCUUCGAGAAGAAC 
CCCAUCGACUUCCUGGAGGCCAAGGGCUACAAGGAGGUGAAGAAGGAC 
CUGAUCAUCAAGCUGCCCAAGUACUCCCUGUUCGAGCUGGAGAACGGC 
CGGAAGCGGAUGCUGGCCUCCGCCGGCGAGCUGCAGAAGGGCAACGAG 
CUGGCCCUGCCCUCCAAGUACGUGAACUUCCUGUACCUGGCCUCCCAC 
UACGAGAAGCUGAAGGGCUCCCCCGAGGACAACGAGCAGAAGCAGCUG 
UUCGUGGAGCAGCACAAGCACUACCUGGACGAGAUCAUCGAGCAGAUC 
UCCGAGUUCUCCAAGCGGGUGAUCCUGGCCGACGCCAACCUGGACAAG 
GUGCUGUCCGCCUACAACAAGCACCGGGACAAGCCCAUCCGGGAGCAG 
GCCGAGAACAUCAUCCACCUGUUCACCCUGACCAACCUGGGCGCCCCC 
GCCGCCUUCAAGUACUUCGACACCACCAUCGACCGGAAGCGGUACACC 
UCCACCAAGGAGGUGCUGGACGCCACCCUGAUCCACCAGUCCAUCACC 
GGCCUGUACGAGACCCGGAUCGACCUGUCCCAGCUGGGCGGCGACGGC 
GGCGGCUCCCCCAAGAAGAAGCGGAAGGUGUGACUAGCACCAGCCUCA 
AGAACACCCGAAUGGAGUCUCUAAGCUACAUAAUACCAACUUACACUU 
UACAAAAUGUUGUCCCCCAAAAUGUAGCCAUUCGUAUCUGCUCCUAAU 
AAAAAGAAAGUUUCUUCACAUUCUCUCGAGAAAAAAAAAAAAUGGAA 
AAAAAAAAAACGGAAAAAAAAAAAAGGUAAAAAAAAAAAAUAUAAAA 
AAAAAAAACAUAAAAAAAAAAAACGAAAAAAAAAAAACGUAAAAAAA 
AAAAACUCAAAAAAAAAAAAGAUAAAAAAAAAAAACCUAAAAAAAAA 
AAAUGUAAAAAAAAAAAAGGGAAAAAAAAAAAACGCAAAAAAAAAAA 
ACACAAAAAAAAAAAAUGCAAAAAAAAAAAAUCGAAAAAAAAAAAAU 
CUAAAAAAAAAAAACGAAAAAAAAAAAACCCAAAAAAAAAAAAGACA 
AAAAAAAAAAAUAGAAAAAAAAAAAAGUUAAAAAAAAAAAACUGAAA 

_______________ AAAAAAAAAUUUAAAAAAAAAAAAUCUAG 
mRNA 973 GGGAAGCUCAGAAUAAACGCUCAACUUUGGCCGGAUCUGCCACCAUGG 

BC22nwith CACCUCCAACUUCAACAACGGCAUCGGCCGGCACAAGACCUACCUGUG 
HiBittag CUACGAGGUGGAGCGGCUGGACAACGGCACCUCCGUGAAGAUGGACCA 

GCACCGGGGCUUCCUGCACAACCAGGCCAAGAACCUGCUGUGCGGCUU 
CUACGGCCGGCACGCCGAGCUGCGGUUCCUGGACCUGGUGCCCUCCCU 
GCAGCUGGACCCCGCCCAGAUCUACCGGGUGACCUGGUUCAUCUCCUG 
GUCCCCCUGCUUCUCCUGGGGCUGCGCCGGCGAGGUGCGGGCCUUCCU 
GCAGGAGAACACCCACGUGCGGCUGCGGAUCUUCGCCGCCCGGAUCUA 
CGACUACGACCCCCUGUACAAGGAGGCCCUGCAGAUGCUGCGGGACGC 
CGGCGCCCAGGUGUCCAUCAUGACCUACGACGAGUUCAAGCACUGCUG 
GGACACCUUCGUGGACCACCAGGGCUGCCCCUUCCAGCCCUGGGACGG 
CCUGGACGAGCACUCCCAGGCCCUGUCCGGCCGGCUGCGGGCCAUCCU 
GCAGAACCAGGGCAACUCCGGCUCCGAGACCCCCGGCACCUCCGAGUC 
CGCCACCCCCGAGUCCGACAAGAAGUACUCCAUCGGCCUGGCCAUCGG 
CACCAACUCCGUGGGCUGGGCCGUGAUCACCGACGAGUACAAGGUGCC 
CUCCAAGAAGUUCAAGGUGCUGGGCAACACCGACCGGCACUCCAUCAA 
GAAGAACCUGAUCGGCGCCCUGCUGUUCGACUCCGGCGAGACCGCCGA 
GGCCACCCGGCUGAAGCGGACCGCCCGGCGGCGGUACACCCGGCGGAA 
GAACCGGAUCUGCUACCUGCAGGAGAUCUUCUCCAACGAGAUGGCCAA 
GGUGGACGACUCCUUCUUCCACCGGCUGGAGGAGUCCUUCCUGGUGGA 
GGAGGACAAGAAGCACGAGCGGCACCCCAUCUUCGGCAACAUCGUGGA 

_______________CGAGGUGGCCUACCACGAGAAGUACCCCACCAUCUACCACCUGCGGAA 

204 

encoding AGGCCUCCCCCGCCUCCGGCCCCCGGCACCUGAUGGACCCCCACAUCUU
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GAAGCUGGUGGACUCCACCGACAAGGCCGACCUGCGGCUGAUCUACCU 
GGCCCUGGCCCACAUGAUCAAGUUCCGGGGCCACUUCCUGAUCGAGGG 
CGACCUGAACCCCGACAACUCCGACGUGGACAAGCUGUUCAUCCAGCU 
GGUGCAGACCUACAACCAGCUGUUCGAGGAGAACCCCAUCAACGCCUC 
CGGCGUGGACGCCAAGGCCAUCCUGUCCGCCCGGCUGUCCAAGUCCCG 
GCGGCUGGAGAACCUGAUCGCCCAGCUGCCCGGCGAGAAGAAGAACGG 
ccUGUUCGGCAACCUGAUCGCCCUGUCCCUGGGCCUGACCCCCAACUU 
CAAGUCCAACUUCGACCUGGCCGAGGACGCCAAGCUGCAGCUGUCCAA 
GGACACCUACGACGACGACCUGGACAACCUGCUGGCCCAGAUCGGCGA 
CCAGUACGCCGACCUGUUCCUGGCCGCCAAGAACCUGUCCGACGCCAU 
ccUGCUGUCCGACAUCCUGCGGGUGAACACCGAGAUCACCAAGGCCCC 
CCUGUCCGCCUCCAUGAUCAAGCGGUACGACGAGCACCACCAGGACCU 
GACCCUGCUGAAGGCCCUGGUGCGGCAGCAGCUGCCCGAGAAGUACAA 
GGAGAUCUUCUUCGACCAGUCCAAGAACGGCUACGCCGGCUACAUCGA 
CGGCGGCGCCUCCCAGGAGGAGUUCUACAAGUUCAUCAAGCCCAUCCU 
GGAGAAGAUGGACGGCACCGAGGAGCUGCUGGUGAAGCUGAACCGGG 
AGGACCUGCUGCGGAAGCAGCGGACCUUCGACAACGGCUCCAUCCCCC 
ACCAGAUCCACCUGGGCGAGCUGCACGCCAUCCUGCGGCGGCAGGAGG 
ACUUCUACCCCUUCCUGAAGGACAACCGGGAGAAGAUCGAGAAGAUCC 
UGACCUUCCGGAUCCCCUACUACGUGGGCCCCCUGGCCCGGGGCAACU 
CCCGGUUCGCCUGGAUGACCCGGAAGUCCGAGGAGACCAUCACCCCCU 
GGAACUUCGAGGAGGUGGUGGACAAGGGCGCCUCCGCCCAGUCCUUCA 
UCGAGCGGAUGACCAACUUCGACAAGAACCUGCCCAACGAGAAGGUGC 
UGCCCAAGCACUCCCUGCUGUACGAGUACUUCACCGUGUACAACGAGC 
UGACCAAGGUGAAGUACGUGACCGAGGGCAUGCGGAAGCCCGCCUUCC 
UGUCCGGCGAGCAGAAGAAGGCCAUCGUGGACCUGCUGUUCAAGACCA 
ACCGGAAGGUGACCGUGAAGCAGCUGAAGGAGGACUACUUCAAGAAG 
AUCGAGUGCUUCGACUCCGUGGAGAUCUCCGGCGUGGAGGACCGGUUC 
AACGCCUCCCUGGGCACCUACCACGACCUGCUGAAGAUCAUCAAGGAC 
AAGGACUUCCUGGACAACGAGGAGAACGAGGACAUCCUGGAGGACAU 
CGUGCUGACCCUGACCCUGUUCGAGGACCGGGAGAUGAUCGAGGAGCG 
GCUGAAGACCUACGCCCACCUGUUCGACGACAAGGUGAUGAAGCAGCU 
GAAGCGGCGGCGGUACACCGGCUGGGGCCGGCUGUCCCGGAAGCUGAU 
CAACGGCAUCCGGGACAAGCAGUCCGGCAAGACCAUCCUGGACUUCCU 
GAAGUCCGACGGCUUCGCCAACCGGAACUUCAUGCAGCUGAUCCACGA 
CGACUCCCUGACCIJUCAAGGAGGACAUCCAGAAGGCCCAGGUGUCCGG 

CGCCAUCAAGAAGGGCAUCCUGCAGACCGUGAAGGUGGUGGACGAGCU 
GGUGAAGGUGAUGGGCCGGCACAAGCCCGAGAACAUCGUGAUCGAGA 
UGGCCCGGGAGAACCAGACCACCCAGAAGGGCCAGAAGAACUCCCGGG 
AGCGGAUGAAGCGGAUCGAGGAGGGCAUCAAGGAGCUGGGCUCCCAG 
AUCCUGAAGGAGCACCCCGUGGAGAACACCCAGCUGCAGAACGAGAAG 
CUGUACCUGUACUACCUGCAGAACGGCCGGGACAUGUACGUGGACCAG 
GAGCUGGACAUCAACCGGCUGUCCGACUACGACGUGGACCACAUCGUG 
CCCCAGUCCUUCCUGAAGGACGACUCCAUCGACAACAAGGUGCUGACC 
CGGUCCGACAAGAACCGGGGCAAGUCCGACAACGUGCCCUCCGAGGAG 
GUGGUGAAGAAGAUGAAGAACUACUGGCGGCAGCUGCUGAACGCCAA 
GCUGAUCACCCAGCGGAAGUUCGACAACCUGACCAAGGCCGAGCGGGG 
CGGCCUGUCCGAGCUGGACAAGGCCGGCUUCAUCAAGCGGCAGCUGGU 
GGAGACCCGGCAGAUCACCAAGCACGUGGCCCAGAUCCUGGACUCCCG 
GAUGAACACCAAGUACGACGAGAACGACAAGCUGAUCCGGGAGGUGA 
AGGUGAUCACCCUGAAGUCCAAGCUGGUGUCCGACUUCCGGAAGGACU 
UCCAGUUCUACAAGGUGCGGGAGAUCAACAACUACCACCACGCCCACG 
ACGCCUACCUGAACGCCGUGGUGGGCACCGCCCUGAUCAAGAAGUACC 
CCAAGCUGGAGUCCGAGUUCGUGUACGGCGACUACAAGGUGUACGACG 
UGCGGAAGAUGAUCGCCAAGUCCGAGCAGGAGAUCGGCAAGGCCACCG 
CCAAGUACUUCUUCUACUCCAACAUCAUGAACUUCUUCAAGACCGAGA 

_______________ UCACCCUGGCCAACGGCGAGAUCCGGAAGCGGCCCCUGAUCGAGACCA 
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CCAGGGCGACUCCCUGCACGAGCACAUCGCCAACCUGGCCGGCUCCCC



WO20221140587 PCTfLTS2O21/064933 

C SEQ Scqucncc 
_________IDNO ___________________________________________ 

ACGGCGAGACCGGCGAGAUCGUGUGGGACAAGGGCCGGGACUUCGCCA 
CCGUGCGGAAGGUGCUGUCCAUGCCCCAGGUGAACAUCGUGAAGAAGA 
CCGAGGUGCAGACCGGCGGCUUCUCCAAGGAGUCCAUCCUGCCCAAGC 
GGAACUCCGACAAGCUGAUCGCCCGGAAGAAGGACUGGGACCCCAAGA 
AGUACGGCGGCUUCGACUCCCCCACCGUGGCCUACUCCGUGCUGGUGG 
UGGCCAAGGUGGAGAAGGGCAAGUCCAAGAAGCUGAAGUCCGUGAAG 
GAGCUGCUGGGCAUCACCAUCAUGGAGCGGUCCUCCUUCGAGAAGAAC 
CCCAUCGACUUCCUGGAGGCCAAGGGCUACAAGGAGGUGAAGAAGGAC 
CUGAUCAUCAAGCUGCCCAAGUACUCCCUGUUCGAGCUGGAGAACGGC 
CGGAAGCGGAUGCUGGCCUCCGCCGGCGAGCUGCAGAAGGGCAACGAG 
CUGGCCCUGCCCUCCAAGUACGUGAACUUCCUGUACCUGGCCUCCCAC 
UACGAGAAGCUGAAGGGCUCCCCCGAGGACAACGAGCAGAAGCAGCUG 
UUCGUGGAGCAGCACAAGCACUACCUGGACGAGAUCAUCGAGCAGAUC 
UCCGAGUUCUCCAAGCGGGUGAUCCUGGCCGACGCCAACCUGGACAAG 
GUGCUGUCCGCCUACAACAAGCACCGGGACAAGCCCAUCCGGGAGCAG 
GCCGAGAACAUCAUCCACCUGUUCACCCUGACCAACCUGGGCGCCCCC 
GCCGCCUUCAAGUACUUCGACACCACCAUCGACCGGAAGCGGUACACC 
UCCACCAAGGAGGUGCUGGACGCCACCCUGAUCCACCAGUCCAUCACC 
GGCCUGUACGAGACCCGGAUCGACCUGUCCCAGCUGGGCGGCGACGGC 
GGCGGCUCCCCCAAGAAGAAGCGGAAGGUGUCCGAGUCCGCCACCCCC 
GAGUCCGUGUCCGGCUGGCGGCUGUUCAAGAAGAUCUCCUGACUAGCA 
CCAGCCUCAAGAACACCCGAAUGGAGUCUCUAAGCUACAUAAUACCAA 
CUUACACUUUACAAAAUGUUGUCCCCCAAAAUGUAGCCAUUCGUAUCU 
GCUCCUAAUAAAAAGAAAGUUUCUUCACAUUCUCUCGAGAAAAAAAA 
AAAAUGGAAAAAAAAAAAACGGAAAAAAAAAAAAGGUAAAAAAAAAA 
AAUAUAAAAAAAAAAAACAUAAAAAAAAAAAACGAAAAAAAAAAAAC 
GUAAAAAAAAAAAACUCAAAAAAAAAAAAGAUAAAAAAAAAAAACCU 
AAAAAAAAAAAAUGUAAAAAAAAAAAAGGGAAAAAAAAAAAACGCAA 
AAAAAAAAAACACAAAAAAAAAAAAUGCAAAAAAAAAAAAUCGAAAA 
AAAAAAAAUCUAAAAAAAAAAAACGAAAAAAAAAAAACCCAAAAAAA 
AAAAAGACAAAAAAAAAAAAUAGAAAAAAAAAAAAGUUAAAAAAAAA 

_______________AAACUGAAAAAAAAAAAAUUUAAAAAAAAAAAAUCUAG 
mRNA 974 GGGAGACCCAAGCUGGCUAGCGUUUAAACUUAAGCUUUCCCGCAGUCG 
encodingBC22 GCGUCCAGCGGCUCUGCUUGUUCGUGUGUGUGUCGUUGCAGGCCUUAU 

UCGGAUCCGCCACCAUGGAAGCAAGCCCGGCAAGCGGACCGAGACACC 
UGAUGGACCCGCACAUCUUCACAAGCAACUUCAACAACGGAAUCGGAA 

ACAAGCGUCAAGAUGGACCAGCACAGAGGAUUCCUGCACAACCAGGCA 
AAGAACCUGCUGUGCGGAUUCUACGGAAGACACGCAGAACUGAGAUU 
CCUGGACCUGGUCCCGAGCCUGCAGCUGGACCCGGCACAGAUCUACAG 
AGUCACAUGGUUCAUCAGCUGGAGCCCGUGCUUCAGCUGGGGAUGCGC 
AGGAGAAGUCAGAGCAUUUCUGCAGGAAAACACACACGUCAGACUGA 
GAAUCUUCGCAGCAAGAAUCUACGACUACGACCCGCUGUACAAGGAAG 
CACUGCAGAUGCUGAGAGACGCAGGAGCACAGGUCAGCAUCAUGACAU 
ACGACGAAUUCAAGCACUGCUGGGACACAUUCGUCGACCACCAGGGAU 
GCCCGUUCCAGCCGUGGGACGGACUGGACGAACACAGCCAGGCACUGA 
GCGGAAGACUGAGAGCAAUCCUGCAGAACCAGGGAAACAGCGGAAGC 
GAAACACCGGGAACAAGCGAAAGCGCAACACCGGAAAGCGACAAGAAG 
UACAGCAUCGGACUGGCCAUCGGAACAAACAGCGUCGGAUGGGCAGUC 
AUCACAGACGAAUACAAGGUCCCGAGCAAGAAGUUCAAGGUCCUGGG 
AAACACAGACAGACACAGCAUCAAGAAGAACCUGAUCGGAGCACUGCU 
GUUCGACAGCGGAGAAACAGCAGAAGCAACAAGACUGAAGAGAACAG 
CAAGAAGAAGAUACACAAGAAGAAAGAACAGAAUCUGCUACCUGCAG 
GAAAUCUUCAGCAACGAAAUGGCAAAGGUCGACGACAGCUUCUUCCAC 
AGACUGGAAGAAAGCUUCCUGGUCGAAGAAGACAAGAAGCACGAAAG 
ACACCCGAUCUUCGGAAACAUCGUCGACGAAGUCGCAUACCACGAAAA 
GUACCCGACAAUCUACCACCUGAGAAAGAAGCUGGUCGACAGCACAGA 

_______________ CAAGGCAGACCUGAGACUGAUCUACCUGGCACUGGCACACAUGAUCAA 
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GACACAAGACAUACCUGUGCUACGAAGUCGAAAGACUGGACAACGGA
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GUUCAGAGGACACUUCCUGAUCGAAGGAGACCUGAACCCGGACAACAG 
CGACGUCGACAAGCUGUUCAUCCAGCUGGUCCAGACAUACAACCAGCU 
GUUCGAAGAAAACCCGAUCAACGCAAGCGGAGUCGACGCAAAGGCAAU 
CCUGAGCGCAAGACUGAGCAAGAGCAGAAGACUGGAAAACCUGAUCGC 
ACAGCUGCCGGGAGAAAAGAAGAACGGACUGUUCGGAAACCUGAUCG 
CACUGAGCCUGGGACUGACACCGAACUUCAAGAGCAACUUCGACCUGG 
CAGAAGACGCAAAGCUGCAGCUGAGCAAGGACACAUACGACGACGACC 
UGGACAACCUGCUGGCACAGAUCGGAGACCAGUACGCAGACCUGUUCC 
UGGCAGCAAAGAACCUGAGCGACGCAAUCCUGCUGAGCGACAUCCUGA 
GAGUCAACACAGAAAUCACAAAGGCACCGCUGAGCGCAAGCAUGAUCA 
AGAGAUACGACGAACACCACCAGGACCUGACACUGCUGAAGGCACUGG 
UCAGACAGCAGCUGCCGGAAAAGUACAAGGAAAUCUUCUUCGACCAGA 
GCAAGAACGGAUACGCAGGAUACAUCGACGGAGGAGCAAGCCAGGAA 
GAAUUCUACAAGUUCAUCAAGCCGAUCCUGGAAAAGAUGGACGGAAC 
AGAAGAACUGCUGGUCAAGCUGAACAGAGAAGACCUGCUGAGAAAGC 
AGAGAACAUUCGACAACGGAAGCAUCCCGCACCAGAUCCACCUGGGAG 
AACUGCACGCAAUCCUGAGAAGACAGGAAGACUUCUACCCGUUCCUGA 
AGGACAACAGAGAAAAGAUCGAAAAGAUCCUGACAUUCAGAAUCCCG 
UACUACGUCGGACCGCUGGCAAGAGGAAACAGCAGAUUCGCAUGGAU 
GACAAGAAAGAGCGAAGAAACAAUCACACCGUGGAACUUCGAAGAAG 
UCGUCGACAAGGGAGCAAGCGCACAGAGCUUCAUCGAAAGAAUGACA 
AACUUCGACAAGAACCUGCCGAACGAAAAGGUCCUGCCGAAGCACAGC 
CUGCUGUACGAAUACUUCACAGUCUACAACGAACUGACAAAGGUCAAG 
UACGUCACAGAAGGAAUGAGAAAGCCGGCAUUCCUGAGCGGAGAACA 
GAAGAAGGCAAUCGUCGACCUGCUGUUCAAGACAAACAGAAAGGUCA 
CAGUCAAGCAGCUGAAGGAAGACUACUUCAAGAAGAUCGAAUGCUUC 
GACAGCGUCGAAAUCAGCGGAGUCGAAGACAGAUUCAACGCAAGCCUG 
GGAACAUACCACGACCUGCUGAAGAUCAUCAAGGACAAGGACUUCCUG 
GACAACGAAGAAAACGAAGACAUCCUGGAAGACAUCGUCCUGACACUG 
ACACUGUUCGAAGACAGAGAAAUGAUCGAAGAAAGACUGAAGACAUA 
CGCACACCUGUUCGACGACAAGGUCAUGAAGCAGCUGAAGAGAAGAA 
GAUACACAGGAUGGGGAAGACUGAGCAGAAAGCUGAUCAACGGAAUC 
AGAGACAAGCAGAGCGGAAAGACAAUCCUGGACUUCCUGAAGAGCGA 
CGGAUUCGCAAACAGAAACUUCAUGCAGCUGAUCCACGACGACAGCCU 
GACAUUCAAGGAAGACAUCCAGAAGGCACAGGUCAGCGGACAGGGAG 
ACAGCCUGCACGAACACAUCGCAAACCUGGCAGGAAGCCCGGCAAUCA 

GUCAUGGGAAGACACAAGCCGGAAAACAUCGUCAUCGAAAUGGCAAG 
AGAAAACCAGACAACACAGAAGGGACAGAAGAACAGCAGAGAAAGAA 
UGAAGAGAAUCGAAGAAGGAAUCAAGGAACUGGGAAGCCAGAUCCUG 
AAGGAACACCCGGUCGAAAACACACAGCUGCAGAACGAAAAGCUGUAC 
CUGUACUACCUGCAGAACGGAAGAGACAUGUACGUCGACCAGGAACUG 
GACAUCAACAGACUGAGCGACUACGACGUCGACCACAUCGUCCCGCAG 
AGCUUCCUGAAGGACGACAGCAUCGACAACAAGGUCCUGACAAGAAGC 
GACAAGAACAGAGGAAAGAGCGACAACGUCCCGAGCGAAGAAGUCGU 
CAAGAAGAUGAAGAACUACUGGAGACAGCUGCUGAACGCAAAGCUGA 
UCACACAGAGAAAGUUCGACAACCUGACAAAGGCAGAGAGAGGAGGA 
CUGAGCGAACUGGACAAGGCAGGAUUCAUCAAGAGACAGCUGGUCGA 
AACAAGACAGAUCACAAAGCACGUCGCACAGAUCCUGGACAGCAGAAU 
GAACACAAAGUACGACGAAAACGACAAGCUGAUCAGAGAAGUCAAGG 
UCAUCACACUGAAGAGCAAGCUGGUCAGCGACUUCAGAAAGGACUUCC 
AGUUCUACAAGGUCAGAGAAAUCAACAACUACCACCACGCACACGACG 
CAUACCUGAACGCAGUCGUCGGAACAGCACUGAUCAAGAAGUACCCGA 
AGCUGGAAAGCGAAUUCGUCUACGGAGACUACAAGGUCUACGACGUC 
AGAAAGAUGAUCGCAAAGAGCGAACAGGAAAUCGGAAAGGCAACAGC 
AAAGUACUUCUUCUACAGCAACAUCAUGAACUUCUUCAAGACAGAAA 
UCACACUGGCAAACGGAGAAAUCAGAAAGAGACCGCUGAUCGAAACA 

_______________ AACGGAGAAACAGGAGAAAUCGUCUGGGACAAGGGAAGAGACUUCGC 

207 

AGAAGGGAAUCCUGCAGACAGUCAAGGUCGUCGACGAACUGGUCAAG
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AACAGUCAGAAAGGUCCUGAGCAUGCCGCAGGUCAACAUCGUCAAGAA 
GACAGAAGUCCAGACAGGAGGAUUCAGCAAGGAAAGCAUCCUGCCGA 
AGAGAAACAGCGACAAGCUGAUCGCAAGAAAGAAGGACUGGGACCCG 
AAGAAGUACGGAGGAUUCGACAGCCCGACAGUCGCAUACAGCGUCCUG 
GUCGUCGCAAAGGUCGAAAAGGGAAAGAGCAAGAAGCUGAAGAGCGU 
CAAGGAACUGCUGGGAAUCACAAUCAUGGAAAGAAGCAGCUUCGAAA 
AGAACCCGAUCGACUUCCUGGAAGCAAAGGGAUACAAGGAAGUCAAG 
AAGGACCUGAUCAUCAAGCUGCCGAAGUACAGCCUGUUCGAACUGGAA 
AACGGAAGAAAGAGAAUGCUGGCAAGCGCAGGAGAACUGCAGAAGGG 
AAACGAACUGGCACUGCCGAGCAAGUACGUCAACUUCCUGUACCUGGC 
AAGCCACUACGAAAAGCUGAAGGGAAGCCCGGAAGACAACGAACAGA 
AGCAGCUGUUCGUCGAACAGCACAAGCACUACCUGGACGAAAUCAUCG 
AACAGAUCAGCGAAUUCAGCAAGAGAGUCAUCCUGGCAGACGCAAACC 
UGGACAAGGUCCUGAGCGCAUACAACAAGCACAGAGACAAGCCGAUCA 
GAGAACAGGCAGAAAACAUCAUCCACCUGUUCACACUGACAAACCUGG 
GAGCACCGGCAGCAUUCAAGUACUUCGACACAACAAUCGACAGAAAGA 
GAUACACAAGCACAAAGGAAGUCCUGGACGCAACACUGAUCCACCAGA 
GCAUCACAGGACUGUACGAAACAAGAAUCGAUCUGAGCCAGCUGGGA 
GGAGACAGCGGAGGAAGCACAAACCUGAGCGACAUCAUCGAAAAGGA 
AACAGGAAAGCAGCUGGUCAUCCAGGAAAGCAUCCUGAUGCUGCCGGA 
AGAAGUCGAAGAAGUCAUCGGAAACAAGCCGGAAAGCGACAUCCUGG 
UCCACACAGCAUACGACGAAAGCACAGACGAAAACGUCAUGCUGCUGA 
CAAGCGACGCACCGGAAUACAAGCCGUGGGCACUGGUCAUCCAGGACA 
GCAACGGAGAAAACAAGAUCAAGAUGCUGAGCGGAGGAAGCCCGAAG 
AAGAAGAGAAAGGUCUAAUAGUCUAGACAUCACAUUUAAAAGCAUCU 
CAGCCUACCAUGAGAAUAAGAGAAAGAAAAUGAAGAUCAAUAGCUUA 
UUCAUCUCUUUUUCUUUUUCGUUGGUGUAAAGCCAACACCCUGUCUAA 
AAAACAUAAAUUUCUUUAAUCAUUUUGCCUCUUUUCUCUGUGCUUCA 
AUUAAUAAAAAAUGGAAAGAACCUCGAGAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAGCGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAACCG 

_______________AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAU 
mRNA 975 GGGAGACCCAAGCUGGCUAGCUCCCGCAGUCGGCGUCCAGCGGCUCUG 
encodingUGI CUUGUUCGUGUGUGUGUCGUUGCAGGCCUUAUUCGGAUCCGCCACCAU 

GGGACCGAAGAAGAAGAGAAAGGUCGGAGGAGGAAGCACAAACCUGU 
CGGACAUCAUCGAAAAGGAAACAGGAAAGCAGCUGGUCAUCCAGGAA 
UCGAUCCUGAUGCUGCCGGAAGAAGUCGAAGAAGUCAUCGGAAACAA 

CGAAAACGUCAUGCUGCUGACAUCGGACGCACCGGAAUACAAGCCGUG 
GGCACUGGUCAUCCAGGACUCGAACGGAGAAAACAAGAUCAAGAUGC 
UGUGAUAGUCUAGACAUCACAUUUAAAAGCAUCUCAGCCUACCAUGA 
GAAUAAGAGAAAGAAAAUGAAGAUCAAUAGCUUAUUCAUCUCUUUUU 
CUUUUUCGUUGGUGUAAAGCCAACACCCUGUCUAAAAAACAUAAAUU 
UCUUUAAUCAUUUUGCCUCUUUUCUCUGUGCUUCAAUUAAUAAAAAA 

_______________ UGGAAAGAACCUCGAGUCUAG 
976- Notused 

________________ 999 _____________________________________________________________________________ 
HDLTCR 1000 ffggccactccctctctgcgcgctcgctcgctcactgaggccgggcgaccaaaggtcgeccgacgcccgggclttgcC 
insertion cgggcggcetcagtgagcgagcgagcgcgcagagagggagtggccaactccateactaggggttcctagatcttgcc 
includingJTRs aacataccataaacctcccaffctgctaatgcccagcctaagttggggagaccactccagaffccaagatgtacagtttgct 

ttgctgggcctttttcccatgcctgcctttactctgccagagttatattgctggggttttgaagaagatcctattaaataaaaga 
ataagcagtaffaffaagtagccctgcalttcagglttccffgagtggcaggccaggcctggccgtgaacgltcactgaaat 
catggcctcttggccaagattgatagcttgtgcctgtccctgagtcccagtccatcacgagcagctgglttctaagatgctat 
ffcccgtataaagcatgagaccgtgacffgccagccccacagagccccgcccttgtccatcactggcatctggactccag 
cctgggttggggcaaagagggaaatgagatcatgtcctaaccctgatcctcttgtcccacagatatecagaaccctgacc 
ctgcggctccggtgcccgtcagtgggcagagcgcacatcgcccacagtccccgagaagltggggggaggggtcggc 
aattgaaccggtgcctagagaaggtggcgcggggtaaactgggaaagtgatgtcgtgtactggctccgccititteccga 
gggtgggggagaaccgtatataagtgcagtagtcgccgtgaacgttcltlttcgcaacgggtttgccgccagaacacag 

_______________________ gtaagtgccgtgtgtggttcccgcgggcctggcctctttacgggttatggcccttgcgtgccftgaattacttccacgcccc 
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GCCGGAAUCGGACAUCCUGGUCCACACAGCAUACGACGAAUCGACAGA
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tggctgcagtacgtgaftcttgatcccgagcttcgggttggaagtgggtgggagagttcgaggccttgcgcttaaggagc 
Cccttcgcctcgtgcffgagttgaggcctggcffgggcgctggggccgccgcgtgcgaatctggtggcaccttcgegcct 

gtctcgctgctttcgataagtctctagccatttaaaatttttgatgacctgctgcgacgctttttttctggcaagatagtcttgtaa 
atgcgggccaagatgtgcacactggtatttcggtltttggggccgegggcggcgacggggcccgtgcgtecagegca 
Catgttcggcgaggcggggcctgcgagcgcggccaccgagaatcggacgggggtagtctcaagctggccggcctgc 

tctggtgcctggcetegegecgecgtgtatcgcccegecctgggcggcaaggctggcccggtcggcaccagttgcgtg 
ageggaaagatggeegefieeeggeeelgelgeagggageteaaaatggaggaegeggegeIcgggagageggge 
gggtgagteaeeeaeaeaaaggaaaagggeettteegteeteageegtegetteatgtgaeteeaeggagtaeeggge 
geegteeaggeaeetcgattagitetegageltttggagtaegtegtetttaggttggggggaggggltttatgegatggag 
itteeccaeaetgagtgggtggagaetgaagttaggeeagettggeaeffgatgtaaffeteeffggaatltgeeeltlttgag 
tt(ggatet(ggtleat(eteaageetcagacag(gglleaaagwtlt(et(eeatt(eaggtg(eg(gatgeggeegeeace 
atgggatettggaeactgtgttgegtgteeetgtgeateetggtggeeaageacacagatgeeggegtgateeageteet 
agacacgaag(gaeegagatgggeeaagaagtgaeeetgegetgeaageetateageggeeacgatlacetgtletgg 
tacagacagaceatgatgagaggeetggaaetgetgatetaetteaaeaaeaaegtgeccategaegaeageggeatge 
Cegaggatagatlcagegeeaagatgeeeaaegeeagetlcageaceetgaagateeageetagegageecagagat 

agegeegtgtaettetgegeeageagaaagaeaggeggetaeageaateageeeeageaetttggagatggeaceeg 
getgageateetggaagatetgaagaaeg(glIeccacetgagg(ggeeg(gllegageet(etgaggeegagateage 
eacaeaeagaaageeacaetegtgtgtetggeeaceggettetateccgateacgtggaaetgteffggtgggteaaegg 
eaaagagg(geacageggegteageacegateetcagectetgaaagagcageeegetetgaaegacageagatact 
geetgageageagaetgagagtgtcegceacettctggcagaaccccagaaaeeaettcagatgccaggtgcagttcta 
cggeetgagegagaaegatgag(ggaeecaggatagageeaageetg(gaeacagategtg(ctgcegaagcctggg 
geagagcegattgtggctttaccagegagagetaceageagggcgtgctgtctgceacaatcctgtaegagateetget 
gggcaaagccaetetgtacgecgtgetggtgtetgeectggtgetgatggceatggteaageggaaggatageagggg 
cggeteeggtgceacaaactietecctgcteaagcaggecggagatgtggaagagaaccetggccctatggaaaeeet 
getgaaggtgctgagcggeaeactgctgtggeagetgaeatgggteegateteageagectgtgcagtcteeteaggee 
gtgattctgagagaaggcgaggacgeegtgateaactgcageagctctaaggccetgtaeagegtgeaetggtaeaga 
cagaageacggegaggcccctgtgtteetgatgatcctgctgaaaggeggegageagaagggeeaegagaagatea 
gegeeagetteaacgagaagaageageagtecagectgtacetgaeageeageeagetgagctaeageggeacetac 
ttttgtggcaccgcctggatcaaegaetaeaagctgtcttteggagccggeaceacagtgacagtgcgggeeaataffea 
gaaeccegatectgcegtgtaeeagetgagagacageaagagcagcgacaagagcgtgtgeetgttcaccgacttega 
cagecagaccaacgtgtcceagageaaggacagcgacgtgtacateacegataagaetgtgetggaeatgeggagca 
tggaettcaagagcaacagcgecgtggeetggteeaacaagagcgatttegcctgegccaaegeettcaacaaeageat 
tateecegaggacacaffeffeeeaagtectgagageagetgegaegtgaagctggtggaaaagageffcgagaeagac 
aceaaeetgaaettccagaacetgagcgtgatcggctteagaateetgetgetcaaggtggeeggctteaacctgctgat 
gacectgagaetgtggteeagetaacetCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTG 
TTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACT 

TCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGAT 
TGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGettet 
gaggcggaaagaaccagctggggctetagggggtatccccaetagtcgtgtaccagctgagagaetctaaatecagtg 
acaagtctgtetgeetatteacegattttgaffeteaaacaaatgtgteacaaagtaaggattctgatgtgtatatcacagaca 
aaactgtgctagacatgaggtctatggactteaagageaacagtgetgtggeetggagcaaeaaatctgactttgeatgtg 
caaacgcctteaacaacageattattecagaagacacettetteeecageccaggtaagggcagclttggtgccttegea 
ggctglttccttgctieaggaatggccaggttctgceeagagctetggteaatgatgtctaaaaetcctctgattggtggtct 
cggeettateeattgeeaccaaaaeeetclttttactaagaaaeagtgageettgttctggeagtccagagaatgacacgg 
gaaaaaagcagatgaagagaaggtggcaggagagggeacgtggeeeageeteagtctetagatetaggaacccetag 
tgatggagttggccactecctctetgegegetegetegeteactgaggeegeeegggcaaagcccgggegtegggcga 

_______________________ cctttggtcgcceggeetcagtgagcgagegagcgcgcagagagggagtggeeaa 
pAAVCIJTA- 1001 TTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACC 
EFLa-mCherry- AAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAG 
G13674 ________ CGAGCGCGCAGAGAGGGAGTGGCCAACTCCATCACTAGGGGTTCCT 
pAAVCIJTA- 1002 TTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACC 
EFLa-mCherry- AAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAG 
G13675 CGAGCGCGCAGAGAGGGAGTGGCCAACTCCATCACTAGGGGTTCCTAGA 

TCTCTGAGAGCTGGCACACTGCCCGGCACAAAGTAGGGCTGTGGCTGTG 
ACTGAGAAGAAGTGGCCGGTCCCGGAGGAGCGTCAGGGCTCTGTCTTGG 
TGCTCTGTCATCCCTGAGCTCTCAAAGTAGCGCATCACGTATGCCTGGGC 

_________________CTGCTCCATGGAGAAGCCGGACAGCTCAAATAGGGCGTCGGCCTTGCTC 
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GTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTG
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AGGCTCTGGACCAGGCGGCCCCGGGGCCGGGCTGTGAGGAGGAGGGTG 
CAACCTCGGAGCAGCTTCTTCTGGAAAAGGCCGGCCAGCAGCCCCCGGA 
GGGAGCAGGGCTCCGCCGGTGCCGGTCCGCACGTGCTGTGCAGGAAGCC 
ATCTTGCGCTTCCAGCTCCTCGAAGCCGTCTAGGATGAGCAGAACGCGG 
TCAGGTCTCTTCAAGATGTGGCTGAAAACCTCATCGGCCGCCACGAGTG 
GCTGTGGGCCCAGGGAGAAGAGCAGATCCTGCAGGCCATAGGCATCCCC 
CGGACGGTTCAAGGGGGATACCCCCTAGAGCCCCAGCTGGTTCTTTCCG 
CCTCAGAAGCCATAGAGCCCACCGCATCCCCAGCATGCCTGCTATTGTCT 
TCCCAATCCTCCCCCTTGCTGTCCTGCCCCACCCCACCCCCCAGAATAGA 
ATGACACCTACTCAGACAATGCGATGCAATYL'CCTCATTTTATTAGGAAA 
GGACAGTGGGAGTGGCACCTTCCAGGGTCAAGGAAGGCACGGGGGAGG 
GGCAAACAACAGATGGCTGGCAACTAGAAGGCACAGTCGAGGACTAGT 
CTACTTGTACAGCTCGTCCATGCCGCCGGTGGAGTGGCGGCCCTCGGCGC 
GTTCGTACTGTTCCACGATGGTGTAGTCCTCGTTGTGGGAGGTGATGTCC 
AACTTGATGTTGACGTTGTAGGCGCCGGGCAGCTGCACGGGCTTCTTGGC 
CTTGTAGGTGGTCTTGACCTCAGCGTCGTAGTGGCCGCCGTCCTTCAGCT 
TCAGCCTCTGCTTGATCTCGCCCTTCAGGGCGCCGTCCTCGGGGTACATC 
CGCTCGGAGGAGGCCTCCCAGCCCATGGTCYFCTTCTGCATTACGGGGCC 
GTCGGAGGGGAAGTTGGTGCCGCGCAGCTTCACCTTGTAGATGAACTCG 
CCGTCCTGGAGGGAGGAGTCCTGGGTCACGGTCACCACGCCGCCGTCCT 
CGAAGTTCATCACGCGCTCCCACTTGAAGCCCTCGGGGAAGGACAGCTT 
CAAGTAGTCGGGGATGTCGGCGGGGTGCTTCACGTAGGCCTTGGAGCCG 
TACATGAACTGAGGGGACAGGATGTCCCAGGCGAAGGGCAGGGGGCCA 
CCCTTGGTCACCTTCAGCTTGGCGGTCTGGGTGCCCTCGTAGGGGCGGCC 
CTCGCCCTCGCCCTCGATCTCGAACTCGTGGCCGTTCACGGAGCCCTCCA 
TGTGCACCTTGAAGCGCATGAACTCCTTGATGATGGCCATGTTATCCTCC 
TCGCCCTTGCTCACCATGGTGGCGGCCGCATCACGACACCTGAAATGGA 
AGAAAAAAACTTTGAACCACTGTCTGAGGCTTGAGAATGAACCAAGATC 
CAAACTCAAAAAGGGCAAAYFCCAAGGAGAATTACATCAAGTGCCAAGC 
TGGCCTAACTTCAGTCTCCACCCACTCAGTGTGGGGAAACTCCATCGCAT 
AAAACCCCTCCCCCCAACCTAAAGACGACGTACTCCAAAAGCTCGAGAA 
CTAATCGAGGTGCCTGGACGGCGCCCGGTACTCCGTGGAGTCACATGAA 
GCGACGGCTGAGGACGGAAAGGCCCYFTTCCTTTGTGTGGGTGACTCAC 
CCGCCCGCTCTCCCGAGCGCCGCGTCCTCCATTTTGAGCTCCCTGCAGCA 
GGGCCGGGAAGCGGCCATCTTTCCGCTCACGCAACTGGTGCCGACCGGG 
CCAGCCYIGCCGCCCAGGGCGGGGCGATACACGGCGGCGCGAGGCCAG 

TGGCCGCGCTCGCAGGCCCCGCCTCGCCGAACATGTGCGCTGGGACGCA 
CGGGCCCCGTCGCCGCCCGCGGCCCCAAAAACCGAAATACCAGTGTGCA 
CATCTTGGCCCGCATTTACAAGACTATCTTGCCAGAAAAAAAGCGTCGC 
AGCAGGTCATCAAAAATTTTAAATGGCTAGAGACTTATCGAAAGCAGCG 
AGACAGGCGCGAAGGTGCCACCAGATTCGCACGCGGCGGCCCCAGCGCC 
CAAGCCAGGCCTCAACTCAAGCACGAGGCGAAGGGGCTCCTTAAGCGCA 
AGGCCTCGAACTCTCCCACCCACTTCCAACCCGAAGCTCGGGATCAAGA 
ATCACGTACTGCAGCCAGGGGCGTGGAAGTAATTCAAGGCACGCAAGGG 
CCATAACCCGTAAAGAGGCCAGGCCCGCGGGAACCACACACGGCACYIA 
CCTGTGTTCTGGCGGCAAACCCGTTGCGAAAAAGAACGTTCACGGCGAC 
TACTGCACYFATATACGGTTCTCCCCCACCCTCGGGAAAAAGGCGGAGC 
CAGTACACGACATCACYFTCCCAGYFTACCCCGCGCCACCTTCTCTAGGC 
ACCGGTTCAATTGCCGACCCCTCCCCCCAACTTCTCGGGGACTGTGGGCG 
ATGTGCGCTCTGCCCACTGACGGGCACCGGAGCCCAATGGCAGGGGACA 
GAGAAGACAAAGTCGTACTGGGGAAGCCGGCCACAAGCCCAGGCCCGG 
CTCACTGCCCCAGCCCAATAGCTCTTGCCCTGACCAGCTTTGCCCAGCAC 
AGCAATCACTCGTGTCTCACGCGGCCGCCGGTGCTCCTTGGCAGCCAAC 
AGCACCTCAGCCAGGCCTCCTTGGGCCAGCTGCCGTTCTGCCCAGTCCGG 
GGTGGCCAGYFCCCGCTCCAGGCTCTTGCTGCTGCTCCTCTCCAGCCTGG 
CCTGCACCAGATCCACCTCCACTAGGATGCCATCCGGGCCTGCGGGCTC 

________________ GGCACCATACGTGTCCTGCAGTGAGCGGTAGAACTGCTCCACCGGCTCT 
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GCACCAGAGCAGGCCGGCCAGCTTGAGACTACCCCCGTCCGATTCTCGG



WO20221140587 PCTfLTS2O21/064933 

C SEQ Scqucncc 
_________IDNO ___________________________________________ 

GCAAAGGCCAGGGGCGTGTCAGGGTGGGGGTATGTGAGAGGCAGGGCC 
AGGGCCAGCCACCACAAGGCCAGCACTGCCACCATCATTTACATCTGTT 
CCCCACACAGTTTTTTTGTTTGTTTGTTTTGTTTTGTTTTGAGAGATCTAG 
GAACCCCTAGTGATGGAGYI7GGCCACTCCCTCTCTGCGCGCTCGCTCGCT 
CACTGAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTGGTCGC 

_________________CCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAA 
pAAVCIJTA- 1003 TTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACC 
EFLa-mCherry- AAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAG 
G13676 CGAGCGCGCAGAGAGGGAGTGGCCAACTCCATCACTAGGGGTTCCTAGA 

TCTGCATGAGCCCAGGAGGTTGAGGTTGCAGCGAGCTGTGATCACACCA 
CTGCATTCCAGCCTGGGCAAAAAAGCCAGACCCTGTCTCAAAACAAAAC 
AAAACAAACAAACAAAAAAACTGTGTGGGGAACAGATGTAAATGATGG 
TGGCAGTGCTGGCCTTGTGGTGGCTGGCCCTGGCCCTGCCTCTCACATAC 
CCCCACCCTGACACGCCCCTGGCCTYI7GCAGAGCCGGTGGAGCAGTTCTA 
CCGCTCACTGCAGGACACGTATGGTGCCGAGCCCGCAGGCCCGGATGGC 
ATCCTAGTGGAGGTGGATCTGGTGCAGGCCAGGCTGGAGAGGAGCAGCA 
GCAAGAGCCTGGAGCGGGAACTGGCCACCCCGGACTGGGCAGAACGGC 
AGCTGGCCCAAGGAGGCCTGGCTGAGGTGCTGTTGGCTGCCAAGGAGCA 
CCGGCGGCCGCGTGAGACACGAGTGAYI7GCTGTGCTGGGCAAAGCTGGT 
CAGGGCAAGAGCTGGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCG 
CCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACCGGTG 
CCTAGAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTG 
GCTCCGCCYFTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTA 
GTCGCCGTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGGT 
AAGTGCCGTGTGTGGTTCCCGCGGGCCTGGCCTCTTTACGGGTTATGGCC 
CTTGCGTGCCTTGAAYJACTTCCACGCCCCTGGCTGCAGTACGTGAYFCT 
TGATCCCGAGCYFCGGGTTGGAAGTGGGTGGGAGAGTTCGAGGCCTTGC 
GCTTAAGGAGCCCCTTCGCCTCGTGCTTGAGTTGAGGCCTGGCTTGGGCG 
CTGGGGCCGCCGCGTGCGAATCTGGTGGCACCTTCGCGCCTGTCTCGCTG 
CTTTCGATAAGTCTCTAGCCAYFTAAAATTTYFGATGACCTGCTGCGACG 
CTTTTTTTCTGGCAAGATAGTCTTGTAAATGCGGGCCAAGATGTGCACAC 
TGGTATTTCGGTTTTTGGGGCCGCGGGCGGCGACGGGGCCCGTGCGTCCC 
AGCGCACATGYICGGCGAGGCGGGGCCTGCGAGCGCGGCCACCGAGAAT 
CGGACGGGGGTAGTCTCAAGCTGGCCGGCCTGCTCTGGTGCCTGGCCTC 
GCGCCGCCGTGTATCGCCCCGCCCTGGGCGGCAAGGCTGGCCCGGTCGG 
CACCAGTTGCGTGAGCGGAAAGATGGCCGCTTCCCGGCCCTGCTGCAGG 

ACCCACACAAAGGAAAAGGGCCTTTCCGTCCTCAGCCGTCGCYFCATGT 
GACTCCACGGAGTACCGGGCGCCGTCCAGGCACCTCGATTAGTTCTCGA 
GCTTTTGGAGTACGTCGTCTTTAGGTTGGGGGGAGGGGTTTTATGCGATG 
GAGTTTCCCCACACTGAGTGGGTGGAGACTGAAGYIAGGCCAGCTTGGC 
ACTTGATGTAATTCTCCTTGGAATTTGCCCTTTTTGAGTTTGGATCTTGGT 
TCATTCTCAAGCCTCAGACAGTGGTTCAAAGTTTTTTTCTTCCATTTCAGG 
TGTCGTGATGCGGCCGCCACCATGGTGAGCAAGGGCGAGGAGGATAACA 
TGGCCATCATCAAGGAGTTCATGCGCTTCAAGGTGCACATGGAGGGCTC 
CGTGAACGGCCACGAGTTCGAGATCGAGGGCGAGGGCGAGGGCCGCCC 
CTACGAGGGCACCCAGACCGCCAAGCTGAAGGTGACCAAGGGTGGCCCC 
CTGCCCTTCGCCTGGGACATCCTGTCCCCTCAGTTCATGTACGGCTCCAA 
GGCCTACGTGAAGCACCCCGCCGACATCCCCGACTACTTGAAGCTGTCCT 
TCCCCGAGGGCTTCAAGTGGGAGCGCGTGATGAACTTCGAGGACGGCGG 
CGTGGTGACCGTGACCCAGGACTCCTCCCTCCAGGACGGCGAGTTCATCT 
ACAAGGTGAAGCTGCGCGGCACCAACYI7CCCCTCCGACGGCCCCGTAAT 
GCAGAAGAAGACCATGGGCTGGGAGGCCTCCTCCGAGCGGATGTACCCC 
GAGGACGGCGCCCTGAAGGGCGAGATCAAGCAGAGGCTGAAGCTGAAG 
GACGGCGGCCACTACGACGCTGAGGTCAAGACCACCTACAAGGCCAAG 
AAGCCCGTGCAGCTGCCCGGCGCCTACAACGTCAACATCAAGTTGGACA 
TCACCTCCCACAACGAGGACTACACCATCGTGGAACAGTACGAACGCGC 

________________CGAGGGCCGCCACTCCACCGGCGGCATGGACGAGCTGTACAAGTAGACT 
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GAGCTCAAAATGGAGGACGCGGCGCTCGGGAGAGCGGGCGGGTGAGTC
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AGTCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCC 
CCGTGCCYICCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAA 
TAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCT 
GGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAA 
TAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGC7FFCTGAGGCGGAA 
AGAACCAGCTGGGGCTCTAGGGGGTATCCCCATTGGGCTGGGGCAGTGA 
GCCGGGCCTGGGCTTGTGGCCGGCTTCCCCAGTACGACTTTGTCTTCTCT 
GTCCCCTGCCATTGCTTGAACCGTCCGGGGGATGCCTATGGCCTGCAGGA 
TCTGCTCTTCTCCCTGGGCCCACAGCCACTCGTGGCGGCCGATGAGGYFT 
TCAGCCACATCTTGAAGAGACCTGACCGCGTTCTGCTCATCCTAGACGGC 
TTCGAGGAGCTGGAAGCGCAAGATGGCTTCCTGCACAGCACGTGCGGAC 
CGGCACCGGCGGAGCCCTGCTCCCTCCGGGGGCTGCTGGCCGGCCTTTTC 
CAGAAGAAGCTGCTCCGAGGTTGCACCCTCCTCCTCACAGCCCGGCCCC 
GGGGCCGCCTGGTCCAGAGCCTGAGCAAGGCCGACGCCCTATTTGAGCT 
GTCCGGCTTCTCCATGGAGCAGGCCCAGGCATACGTGATGCGCTACTTTG 
AGAGCTCAGGGATGACAGAGCACCAAGACAGAGCCAGATCTAGGAACC 
CCTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTG 
AGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTGGTCGCCCGGC 

________________CTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAA 
Lentiviral 1004 gegategeagtaatcaattacggggtcattagttcatageccatatatggagttccgegttacataacifacggtaaatggc 
genome Ccgcctggctgacegeccaacgacccccgeceattgacgtcaataatgacgtatgttcccatagtaacgecaataggga 

encodingHLA- ettizecatigacgteaatggg(ggag(atllacgg(aaactgcccact(ggcag(acatcaag(gtatcatatgccaagtacg 
Bexpressedby CCCcctattgacgtcaatgacggtaaatggccegectggcattatgcccagtacatgaccifatgggactttcctacifggc 

anEFla ag(acatctacg(aifagtcatcgetattaceatgGTGATGCGGTTTTGGCAGTACATCAATGG 
promoter GCGTGGATAGCGGTYIGACTCACGGGGATTTCCAAGTCTCCACCCCATTG 

ACGTCAATGGGAGYITGTTTTGGCACCAAAATCAACGGGACTTTCCAAA 
ATGTCGTAACAACTCCGCCCCATTGACGCAAATGGGCGGTAGGCGTGTA 
CGGTGGGAGGTCTATATAAGCAGAGCTcglt(ag(gaaccgggg(ctctctggllagaccagat 
Ctgagcctgggagctctctggctaactagggaacccactgcttaagcetcaataaagettgeettgagtgeifcaagtagt 

g(g(gcCeg(etgllg(g(gaetctgg(aactagagatcceteagacccttt(ag(cag(g(ggaaaatctetageag(ggcg 
cccgaacagggaeetgaaagegaaagggaaaceagagctetctcgacgeaggaetcggettgetgaagegegcaeg 
geaagaggcgaggggcggegactgg(gagtacgecaaaaalttlgactageggaggetagaaggagagagatggg( 
gegagagegteagtattaagegggggagaattagatcgegatgggaaaaaattcggttaaggeeagggggaaagaaa 
aaatataaattaaaaeatatag(atgggeaagcagggagctagaacgattegeagllaatcctggcctgtlagaaaeatea 
gaaggctgtagaeaaatactgggaeagetacaaceatecctieagacaggateagaagaaettagatcattatataataea 
gageaaccctetaifgtgtgeatcaaaggatagagataaaagaeaceaaggaagelttagacaagatagaggaagage 

gagaagtgaattatataaatataaagtagtaaaaaifgaaccaifaggagtagcaceeaccaaggeaaagagaagagtg 
gtgeagagagaaaaaagagcagtgggaataggagclttgttccttgggttcttgggageageaggaagcactatgggc 
geageeteaatgacgctgacggtacaggeeagaeaaftattgtctggtatagtgeageageagaaeaalttgetgaggge 
tattgaggegeaacageatetgttgeaaeteacagtctggggeateaagcagetecaggeaagaatcetggctgtggaa 
agatacctaaaggateaaeagetcctggggatttggggttgctctggaaaaeteatttgcaceaetgetgtgeeifggaatg 
ctagltggagtaataaatetctggaacagatttggaateacacgacetggatggagtgggaeagagaaattaacaattaca 
caagcftaataeactceifaaifgaagaategcaaaaecagcaagaaaagaatgaaeaagaaifaifggaaftagataaat 
gggcaagtttgtggaattggtttaacataaeaaaifggetgggatataaaaftaifeataatgatagtaggaggcttggtag 
gtttaagaatagtttttgctgtactttctatagtgaatagagttaggcagggataifeaeeaifategitteagacceacetecc 
aaccccgaggggaceegacaggeccgaaggaatagaagaagaaggtggagagagagaeagagaeagatecatteg 
aifagtgaacggatctegacggtateggttaaetlttaaaagaaaaggggggattggggggtaeagtgcaggggaaaga 
atagtagacataatageaacagacataeaaactaaagaattacaaaaaeaaattaeaaaaatteaaaattttggctceegat 
cgttgegttacacacacaattaetgetgategagtgtagceifcccacagtecccgagaagttggggggaggggtcggc 
aattgaaeeggtgcctagagaaggtggcgeggggtaaaetgggaaagtgatgtegtgtaetggcteegeeltitteeega 
gggtgggggagaaccgtatataagtgeagtagtegeegtgaaegtteltlttegeaacgggtttgeegeeagaaeaeag 
gtaagtgeegtgtgtggtteeegegggectggeetctttaegggttatggcccttgegtgcettgaattacttecacgeecc 
tggetgeagtaegtgaifcifgateeegageifegggttggaagtgggtgggagagltegaggecifgegeifaaggagc 
ccettegeetcgtgeftgagltgaggcctggcttgggegetggggecgeegegtgegaatetggtggcaceticgegeet 
gtetcgetgctUegataagtetctagccatttaaaatttttgatgacctgctgcgacgctltltttetggcaagatagteifgtaa 
atgcgggccaagatgtgcacaetggtatttcggtttttggggeegegggcggegaeggggeeegtgegeecagegea 

_______________________ catgtteggcgaggcggggcetgegagcgcggeeaecgagaatcggaegggggtagtetcaagctggecggeetge 
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aaaacaaaagtaagaeeaccgeacageaagcggeegetgatctteagacetggaggaggagatatgagggacaaifg
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C SEQ Scqucncc 
_________IDNO ___________________________________________ 

tctggtgcctggcctcgcgccgecgtgtatcgccccgccctgggcggcaaggctggcccggtcggcaccagttgcgtg 
ageggaaagatggccgeffeccggccctgctgcagggagctcaaaatggaggacgeggcgetegggagagcgggc 
gggtgagtcacccacacaaaggaaaagggcctttccgtcctcagecgtegetteatgtgactccacggagtaccgggc 
geCgtecaggeacetcgattagttetegageltttggagtaegtegtelttaggttggggggaggggltttatgegatggag 
itteeeeaeaetgagtgggtggagaetgaagttaggeeagettggeaettgatgtaafteteettggaatttgeeetitltgag 
tttggateffggtteatteteaageeteagaeagtggtteaaagtltttttCTTCCATTTCAGGTGTCGTGAt 
etagacgeeaeeATGTCTCGCTCCGTGGCCTTAGCTGTGCTCGCGCTACTCTCTC 
TTTCTGGCCTAGAGGCTGTTATGGCTCCGCGGACTTTAATTYIAGGTGGT 
GGCGGATCCGGTGGAGGCGGTTCTGGTGGAGGCGGCTCCATCCAGCGTA 
CGCCAAAGATTCAGGTYFACTCACGTCATCCAGCAGAGAATGGAAAGTC 
AAATTTCCTGAATTGCTATGTGTCTGGGTTTCATCCATCCGACATTGAAG 
TTGACTTACTGAAGAATGGAGAGAGAAYFGAAAAAGTGGAGCATTCAGA 
CTTGTCTYI7CAGCAAGGACTGGTCTTTCTATCTCTTGTACTACACTGAATT 
CACCCCCACTGAAAAAGATGAGTATGCCTGCCGTGTGAACCATGTGACT 
TTGTCACAGCCCAAGATAGTTAAGTGGGATCGCGACATGGGTGGTGGCG 
GTTCTGGTGGTGGCGGTAGTGGCGGCGGAGGAAGCGGTGGTGGCGGTTC 
CGGATCTCACTCCTTGAAGTATTTCCACACTTCCGTGTCCCGGCCCGGCC 
GCGGGGAGCCCCGCTTCATCTCTGTGGGCTACGTGGACGACACCCAGTT 
CGTGCGCTTCGACAACGACGCCGCGAGTCCGAGGATGGTGCCGCGGGCG 
CCGTGGATGGAGCAGGAGGGGTCAGAGTATTGGGACCGGGAGACACGG 
AGCGCCAGGGACACCGCACAGAYFYFCCGAGTGAACCTGCGGACGCTGC 
GCGGCTACTACAATCAGAGCGAGGCCGGGTCTCACACCCTGCAGTGGAT 
GCATGGCTGCGAGCTGGGGCCCGACAGGCGCTTCCTCCGCGGGTATGAA 
CAGTTCGCCTACGACGGCAAGGATTATCTCACCCTGAATGAGGACCTGC 
GCTCCTGGACCGCGGTGGACACGGCGGCTCAGATCTCCGAGCAAAAGTC 
AAATGATGCCTCTGAGGCGGAGCACCAGAGAGCCTACCTGGAAGACACA 
TGCGTGGAGTGGCTCCACAAATACCTGGAGAAGGGGAAGGAGACGCTG 
CTTCACCTGGAGCCCCCAAAGACACACGTGACTCACCACCCCATCTCTGA 
CCATGAGGCCACCCTGAGGTGCTGGGCTCTGGGCTTCTACCCTGCGGAG 
ATCACACTGACCTGGCAGCAGGATGGGGAGGGCCATACCCAGGACACG 
GAGCTCGTGGAGACCAGGCCTGCTGGGGATGGAACCTTCCAGAAGTGGG 
CAGCTGTGGTGGTGCCTTCTGGAGAGGAGCAGAGATACACGTGCCATGT 
GCAGCATGAGGGGCTACCCGAGCCCGTCACCCTGAGATGGAAGCCGGCT 
TCCCAGCCCACCATCCCCATCGTGGGCATCATTGCTGGCCTGGTTCTCCT 
TGGATCTGTGGTCTCTGGAGCTGTGGYFGCTGCTGTGATATGGAGGAAGA 
AGAGCTCAGGTGGAAAAGGAGGGAGCTACTATAAGGCTGAGTGGAGCG 

Ctgaetgaetgataeaategatttetggateegeaggeetetgetagaagttgteteeteetgetietgaetgaetgataeaat 

egaWetggateegeaggeetetgetagettgaetgaetgagtegaeAATCAACCTCTGGATTACAA 
AATTTGTGAAAGATTGACTGGTATTCYFAACTATGTTGCTCCTTTTACGCT 
ATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTAT 
GGCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTTGCTGTCTCTTTATGA 
GGAGTTGTGGCCCGTTGTCAGGCAACGTGGCGTGGTGTGCACTGTGTTTG 
CTGACGCAACCCCCACTGGTTGGGGCATTGCCACCACCTGTCAGCTCCTT 
TCCGGGACTTTCGCTTTCCCCCTCCCTATTGCCACGGCGGAACTCATCGC 
CGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGAC 
AATTCCGTGGTGTTGTCGGGGAAGCTGACGTCCTTTCCATGGCTGCTCGC 
CTGTGTTGCCACCTGGATTCTGCGCGGGACGTCCTTCTGCTACGTCCCTT 
CGGCCCTCAATCCAGCGGACCTTCCTTCCCGCGGCCTGCTGCCGGCTCTG 
CGGCCTCTTCCGCGTCTTCGCCTTCGCCCTCAGACGAGTCGGATCTCCCT 
TTGGGCegeeteeeegeetggaattegageteggtaeelttaagaeeaatgaettaeaaggeagetgtagatettag 
Ceaeltlttaaaagaaaaggggggaetggaagggetaatteaeteeeaaegaagaeaagatetgettlt(get(g(aetgg 

gtetetetggttagaeeagatetgageetgggagetetetggetaaetagggaaeeeaetgettaageeteaataaagett 
geet(gag(get(eaagtagtg(g(geeeg(etgtIg(gtgaetetggtaaetagagateeeIcagaceettttag(eag(g(g 
gaaaatetetageageetggeeaaegtgageaeegtgetgaeeteeaaatategttaagetggageetgggageegge 
ciggeeetcegeecceeeeaceccegeageecaceeetgg(ett(gaataaag(etgag(gag(ggccgacag(gcceg 
tggagttetcgtgacctgaggtgeagggccggegctagggacacgtcegtgcacgtgcegaggeeecctgtgcagetg 

___________________________ caagggacaggcctagccelgeaggectaactccgcecateeegeeectaacteegeeeagtlccgcecatteicegec 
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ACAGTGCCCAGGGGTCTGAGTCTCACAGCTTGTAAaagtagaagttgteteeteetgea
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C SEQ Scqucncc 
_________IDNO ___________________________________________ 

tcatggctgactaatltttlttatttatgcagaggccgaggecgcctcggcctctgagctattccagaagtagtgaggacgct 
lttttggaggccgaggcttttgcaaagatcgaacaagagacaggacctgcaggttaaffaaalttaaatcatgtgagcaaa 
aggecageaaaaggccaggaaccgtaaaaaggccgcgtligctggcgtttttccataggctccgcccccctgacgagca 
tcacaaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggcgtttccccctggaag 
ctccctegtgcgctctcctgttccgacectgccgettaccggatacctgtccgcctttctcccttcgggaagcgtggcgcttt 
ctcatagctcacgctgtaggtatctcagttcggtgtaggtcgtitcgctccaagctgggctgtgtgcacgaaccccccgttca 
geeegacegelgegeettateeggtaaetatcg(ctlgagtccaaeeegg(aagaeaegaettategceaetggeagcag 
CCactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagitettgaagtggtggcCtaactacggctac 

actagaagaacagtatttggtatctgcgctctgctgaagccagitaccitggaaaaagagltggtagctclIgatecggca 
aacaaaccaccgctggtagcggtggtttttttgtttgcaagcagcagaftacgcgcagaaaaaaaggatctcaagaagat 
Cctt(gatetlt(etacgggg(cIgacgctcag(ggaacgaaaacteacgtlaagggatlttgg(calgagattateaaaaag 

gatcttcacctagatccttttaaaftaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttacc 
aatgctlaateag(gaggcacetaicteagcgatetglctatt(eglleatccatagllgeatflaaatggceggcctggege 
geeglttaaacctagatattgatagtctgatcggtcaacgtataatcgagtcctagctlttgcaaacatctatcaagagacag 
gaicageaggaggcttlcgeatgag(at(caaeatttccgtgtcgccctlattccettitllgeggcattllgeettcctgwttg 
Ctcacccagaaacgctggtgaaagtaaaagatgctgaagatcagttgggtgcgcgagtgggttacatcgaactggatct 

Caacagcgg(aagatcct(gagagttllegeeccgaagaaegettleeaatgatgageaelttlaaagllctgctatg(ggc 

geggtattatcccgtattgacgccgggcaagagcaactcggtcgccgcatacactattctcagaatgacttggttgagtatt 
Caccagtcaeagaaaageatct(aeggatggeatgacag(aagagaatlatgeag(getgeeataaccatgagtgataae 

actgcggccaacttacttctgacaacgattggaggacCgaaggagctaaccgcttttttgcacaacatgggggatcatgta 
actcgcct(gategtlgggaaccggagetgaatgaagccataceaaacgaegageg(gacaeeaegatgeetg(agea 
atggcaacaaccttgcgtaaactattaactggcgaactacttactctagcttcccggcaacagttgatagactggatggag 
geggataaagttgcaggaccacffctgcgctcggcccifecggctggctgglttattgctgataaatctggagccggtgag 
Cgtgggtctcgcggtatcaftgcagcactggggccagatggtaagccctcccgtatcgtagttatctacacgacggggag 

tcaggcaactatggatgaacgaaatagacagategctgagataggtgcctcactgaffaagcaffggtaaccgattctagg 
tgcattggcgcagaaaaaaatgcctgatgcgacgctgcgcgtcttatactcccacatatgccagatteagcaacggatac 

________________________ ggcffccccaacffgcceacifecatacgtgtcctccffaccagaaalttatccffaagatcccgaatcgtttaaac 
Exemplary 1005 NNNNNNNNNNNNNNNNNNNNGUUUUAGAGCUAGAAAUAGCAAGUUAA 
shortened AAUAAGGCUAGUCCGUUAUCACGAAAGGGCACCGAGUCGGUGCU 
SpyCas9guide 
RNA _______________________________________________________ 

Exemplary 1006 mN*~*mN*Nflflfl~4~flJ~<>JGUUUUAGAmGmCmUmAmG~m 
shortened AmAmUmAmGmCAAGUUAAAAUAAGGCUAGUCCGUUAUCACGAAAGGG 
SpyCas9 CACCGAGUCGGmUmGmC*mU 
modifiedguide 
RNA _______________________________________________________ 

Exemplary AAUAAGGCUAGUCCGUUAUCACGAAAGGGCACCGAGUCGGUGCU 
91-merfull 
sequence _____________________________________________________________________________________________ 
G023521 1008 mC~mG*mC~CCAGGUCCUCACGUCUGGUUUUAGAmGmCmUmAmGmAmA 
Exemplary91- mAmUmAmGmCAAGUUAAAAUAAGGCUAGUCCGUUAUCACGAAAGGGC 
mermodified ACCGAGUCGGmUmGmC*mU 
sequence _____________________________________________________________________________________________ 
Guidescaffoid 1009 GUUUUAGAGCUAGAAAUAGCAAGUUAAAAUAAGGCUAGUCCGUUAUC 
90-mer ________ ACGAAAGGGCACCGAGUCGGUGC 
Guidescaffold 1010 GUUUUAGAmGmCmUmAmGmAmAmAmUmAmGmCAAGUUAAAAUAAGG 
90-merwith CUAGUCCGUUAUCACGAAAGGGCACCGAGUCGG*mU*mG*mC 
modification ___________________________________________________________________________________ 
Guidescaffoid 1011 GUUUUAGAmGmCmUmAmGmAmAmAmUmAmGmCAAGUUAAAAUAAGG 
90-merwith CUAGUCCGUUAUCAmCmGmAmAmAmGmGmGmCmAmCmCmGmAmGmU 
modification ________ mCmGmG*mU*mG*mC 
Guidescaffold 1012 GUUUUAGAmGmCmUmAmGmAmAmAmUmAmGmCAAGUUAAAAUAAGG 
88-merwith CUAGUCCGUUAUCAACUUGGCACCGAGUCGG*mU*mG*mC 
modification ___________________________________________________________________________________ 

Guidescaffoid 1013 GUUUUAGAGCUAGAAAUAGCAAGUUAAAAUAAGGCUAGUCCGUUAUC 
88-mer _________AAAAUGGCACCGAGUCGGUGC 
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G023521 1007 CGCCCAGGUCCUCACGUCUGGUUUUAGAGCUAGAAAUAGCAAGUUAA
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C SEQ Scqucncc 
_________IDNO ___________________________________________ 

Guidescaffold 1014 GUUUUAGAmGmCmUmAmGmAmAmAmUmAmGmCAAGUUAAAAUAAGG 
88-merwith CUAGUCCGUUAUCAAAAUGGCACCGAGUCGG*mU*mG*mC 
modification ___________________________________________________________________________________ 
Guidescaffold 1015 GUUUUAGAmGmCmUmAmGmAmAmAmUmAmGmCAAGUUAAAAUAAGG 
88-merwith CUAGUCCGUUAUCAmAmAmAmUmGmGmCmAmCmCmGmAmGmUmCmG 
modification _______ mG*mU*mG*mC 
Guidescaffold 1016 GUUUUAGAmGmCmUmAmGmAmAmAmUmAmGmCAAGUUAAAAUAAGG 

CUAGUCCGUUAUCAmAmCmUmUmGmAmAmAmAmAmGmUmGmGmCmA 
_______________mCmCmGmAmGmUmCmGmGmUmGmCmU*mU*mU*mU 
Guidescaffoid 1017 mN~~pJ~*~pJ~~ 

AmAmUmAmGmCAAGUUAAAAUAAGGCUAGUCCGUUAUCAmAmCmUm 
UmGmAmAmAmAmAmGmUmGmGmCmAmCmCmGmAmGmUmCmGmGmU 

_______________mGmCmU*mU*mU*mU 
(IneachofthesequencesintheTableaboveordescribedhereinamodifiedsequencecanbe 
unmodifiedormodifiedinanalternativeway.) 

EXAMPLES 

[00380] Thefollowingexamplesareprovidedtoillustratecertaindisclosedembodiments 

andarenottobeconstruedaslimitingthescopeofthisdisclosureinanyway.  

Example1.GeneralMethods 

1.1.Preparationoflipidnanoparticles 

[00381] Ingeneralthelipidcomponentsweredissolvedin1000oethanolatvariousmolar 

ratios.TheRNAcargos(e.g., Cas9mRNAandsgRNA)weredissolvedin25mMcitratebuffer, 

100mMNaClpH5. 0,resultinginaconcentrationofRNAcargoofapproximately0.45 

mL.  

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), 

cholesterolDSPCandPEG2k-DMGina50:38:9:3molarratiorespectively.Thelipidnucleic 

acidassemblieswereformulatedwithalipidaminetoRNAphosphate(N:P)molarratioof 

about6,andaratioofgRNAtomRNAof1:1or1:2byweight.  

[00383] LNPcompositionswerepreparedusingacross-flowtechniqueutilizingimpinging 

jetmixingofthelipidinethanolwithtwovolumesofRNAsolutionsandonevolumeofwater.  
ThelipidsinethanolweremixedthroughamixingcrosswiththetwovolumesofRNA 

solution.Afourthstreamofwaterwasmixedwiththeoutletstreamofthecrossthroughan 

inlinetee(SeeW02016010840Fig.2).TheLNPcompositionswereheldfor1houratroom 

temperatureandfurtherdilutedwithwater(approximately1:1v/v).LNPcompositionswere 
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[00382] ThelipidnucleicacidassembliescontainedionizableLipidA((9Z,12Z)-3-((4,4-
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concentratedusingtangentialflowfiltrationonaflatsheetcartridge(Sartorius 1OOkD 

MWCO)andbufferexchangedusingPD-1Odesaltingcolumns(GE)into50mMTris,45mM 

NaCl,50o(w/v)sucrosepH7.5(TSS).AlternativelytheLNPswereoptionallyconcentrated 

using100kDaAmiconspinfilterandbufferexchangedusingPD-10desaltingcolumns(GE) 

intoTSS.Theresultingmixturewasthenfilteredusinga0.2kmsterilefilter.ThefinalLNP 

wasstoredat4 0 Cor-SOTuntilfurtheruse.  

1.2.InvitrotranscriptionQ'IVT")ofmRNA 

[00384] CappedandpolyadenylatedmRNAcontainingNi-methylpseudo-Uwasgenerated 

byinvitrotranscriptionusingalinearizedplasmidDNAtemplateandT7RNApolymerase.  

PlasmidDNAcontainingaT7promoterasequencefortranscriptionandapolyadenylation 

sequencewaslinearizedbyincubatingat37 0 Cfor2hourswithXbaIwiththefollowing 

conditions:200ng/~Lplasmid2U/gLXbaI(NEB),andlxreactionbuffer.TheXbaJwas 

inactivatedbyheatingthereactionat65 0 Cfor20mm.Thelinearizedplasmidwaspurified 

fromenzymeandbuffersalts.TheJVTreactiontogeneratemodifiedmRNAwasperformed 

byincubatingat37 0 Cfor1.5-4hoursinthefollowingconditions:50ng/gLlinearizedplasmid 

2-5mMeachofGTPATPCTPandNi-methylpseudo-UTP(Trilink);10-25mMARCA 

(Trilink);5U/RLT7RNApolymerase(NEB);1U/RLMurineRNaseinhibitor(NEB);0.004 

U/gLInorganicB.colipyrophosphatase(NEB);andixreactionbuffer.TURBODNase 

(ThermoFisher)wasaddedtoafinalconcentrationof0.01U/RLandthereactionwas 

incubatedforanadditional30minutestoremovetheDNAtemplate.ThemRNAwaspurified 

perthemanufacturers'I protocols.AlternativelythemRNAwaspurifiedthroughaprecipitation 

protocolwhichinsomecaseswasfollowedbyHPLC-basedpurification.Brieflyafterthe 

DNasedigestionmRNAispurifiedusingLiClprecipitationammoniumacetateprecipitation 

andsodiumacetateprecipitation.ForHPLCpurifiedmRNAaftertheLiClprecipitationand 

reconstitutionthemRNAwaspurifiedbyRP-JPHPLC(seee.g., Karikoetal.NucleicAcids 

Research,2011,Vol.39,No.21e142).Thefractionschosenforpoolingwerecombinedand 

desaltedbysodiumacetate/ethanolprecipitationasdescribedabove.Inafurtheralternative 

methodmRNAwaspurifiedwithaLiClprecipitationmethodfollowedbyfurtherpurification 

bytangentialflowfiltration.RNAconcentrationsweredeterminedbymeasuringthelight 

absorbanceat260nm(Nanodrop),andtranscriptswereanalyzedbycapillaryelectrophoresis 

byBioanlayzer(Agilent).  
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usingaMegaClearTranscriptionClean-upkit(ThermoFisher)oraRNeasyMaxikit(Qiagen)
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[00385] f frreptococcuspyogenes("Spy")Cas9mRNAwasgeneratedfromplasmidDNA 

encodinganopenreadingframeaccordingtoSEQIDNOs:801-803(seesequencesinTable4).  

BC22nmRNAwasgeneratedfromplasmidDNAencodinganopenreadingframeaccordingto 

SEQIDNOs:804-805.BC22mRNAwasgeneratedfromplasmidDNAencodinganopenreading 

frameaccordingtoSEQIDNO:806.UGImRNAwasgeneratedfromplasmidDNAencodingan 

openreadingframeaccordingtoSEQIDNOs:807-808.WhenSEQIDNOs:801-808are 

referredtobelowwithrespecttoRNAsitisunderstoodthatTsshouldbereplacedwithUs 

(whichwereNi-methylpseudouridinesasdescribedabove).MessengerRNAsusedinthe 

Examplesincludea5' capanda3' polyadenylationregione.g.,upto100ntsandareidentified 

bytheSEQIDNOs:801-808inTable4.  

1.3.Next-generationsequencingQ'NGS")andanalysisforon-targeteditingefficiency 

[00386] GenomicDNAwasextractedusingQuickExtract T M DNAExtractionSolution 

(LucigenCat.QE09050)accordingtothemanufacturersprotocol.  

[00387] Toquantitativelydeterminetheefficiencyofeditingatthetargetlocationinthe 

genomedeepsequencingwasutilizedtoidentifythepresenceofinsertionsanddeletions 

introducedbygeneediting.PCRprimersweredesignedaroundthetargetsitewithinthegene 

ofinterest(e.g., TRAC)andthegenomicareaofinterestwasamplified.Primersequencedesign 

wasdoneasisstandardinthefield.  
9 

[00388] AdditionalPCRwasperformedaccordingtothemanufacturersprotocols 
(Illumina)toaddchemistiyforsequencing.TheampliconsweresequencedonanIllumina 

eliminatingthosehavinglowqualityscores.Readsthatoverlappedthetargetregionofinterest 

werere-alignedtothelocalgenomesequencetoimprovethealignment.Thenthenumberof 

wildtypereadsversusthenumberofreadswhichcontainC-to-Tmutations C-to-MG 

mutationsorindelswascalculated.Insertionsanddeletionswerescoredina20bpregion 

centeredonthepredictedCas9cleavagesite.Indelpercentageisdefinedasthetotalnumberof 

sequencingreadswithoneormorebaseinsertedordeletedwithinthe20bpscoringregion 

dividedbythetotalnumberofsequencingreadsincludingwildtype.C-to-TmutationsorC

to-MGmutationswerescoredina40bpregionincluding10bpupstreamand10bp 

downstreamofthe20bpsgRNAtargetsequence.TheC-to-Teditingpercentageisdefinedas 

thetotalnumberofsequencingreadswitheitheroneormoreC-to-Tmutationswithinthe40 

bpregiondividedbythetotalnumberofsequencingreadsincludingwildtype.Thepercentage 

ofC-to-MGmutationsarecalculatedsimilarly.  
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MiSeqinstrument.Thereadswerealignedtothehumanreferencegenome(e.g.,hg3S)after
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Example2.Screen1ofCIlIAGuideRNAs 

[00389] CIJTAguideRNAswerescreenedforefficacyinTcellsbyassessinglossofMHC 

classIIcellsurfaceexpression.ThepercentageofTcellsnegativeforMHCclassIIprotein 
("0 

0MHCclassIInegative")wasassayedfollowingCIJTAediting.  

2.1.Tcellseditingwithribonucleoprotein 

[00390] Cas9editingactivitywasassessedusingelectroporationofCas9ribonucleoprotein 

(RNP).UponthawPanCD3+Tcellswereplatedatadensityof0.5x10A6cells/mLinTcell 

RPMImediacomposedofRPMI1640(InvitrogenCat.22400-089)containing500(v/v)of 

fetalbovineserumlxGlutamax(GibcoCat.35050-061),50jaMof2-Mercaptoethanol,100 

uMnon-essentialaminoacids(InvitrogenCat.11140-050),1mMsodiumpyruvate,10mM 

HEPESbuffer,10o ofPenicillin-Streptomycin and100U/mEofrecombinanthuman 

interleukin-2(PeprotechCat.200-02).TcellswereactivatedwithDynabeads T M HumanT

ExpanderCD3/CD2S(3:1, Invitrogen).CellswereexpandedinTcellRPMJmediafor72 

hourspriortoRNPtransfection.  

[00391] RNPwasgeneratedbypre-annealingindividualCJITAtargetingcrRNAandtrRNA 

(SEQIDNO:215)bymixingequivalentamountsofreagentandincubatingat95 0 Cfor2mm 

andcoolingtoroomtemperature.Thedualguide(dgRNA)consistingofpre-annealedcrRNA 

andtrRNAwasincubatedwithrecombinantSpyCas9protein(SEQIDNO:800)toforma 

ribonucleoprotein(RNP)complex.RNPmixtureof50uMdgRNAand50uMCas9-NLS 

proteinwaspreparedandincubatedat25 0 Cfor10minutes.Five4ofRNPmixturewas 

mixwastransferredtothecorrespondingwellsofaLonzashuffle96-wellelectroporationplate.  

Cellswereelectroporatedintriplicatewiththemanufacturer'spulsecode.TcellRPMJmedia 

wasaddedtothecellsimmediatelypostelectroporation. ElectroporatedTcellswere 

subsequentlycultured.TwodaysposteditaportionofelectroporatedTcellsascollectedfor 

NOSsequencing.  

2.2.Flowcytometry 

[00392] Onday7post-editTcellswerephenotypedbyflowcytometrytodetermineMHC 

classIIproteinexpression.BrieflyTcellswereincubatedinantibodytargetingHLA-DR 

(BioLegend®Cat.No.307622)andIsotypeControl-AF647(BioLegend®Cat.No.400234).  

CellsweresubsequentlywashedprocessedonaCytoflexflowcytometer(BeckmanCoulter) 

andanalyzedusingtheFlowJosoftwarepackage.Tcellsweregatedbasedonsizeshape, 
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combinedwith100,000cellsin20p.LP3electroporationBuffer(Lonza).22p.LofRNP/cell
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viabilityandMHCclassIIexpression.DNAsamplesweresubjectedtoPCRandsubsequent 

NOSanalysis.TableSandFig.lAshowresultsforpercenteditingfollowingCIITAediting 

withvariousguidesinCD3~Tcells.TableSandFig.lAshowresultsforpercentofMHC-IJ 

negativecellsusingHLA-DRasamarkerfollowingCIITAeditingwithvariousguidesinT 

cells.  

[00393] TableS- PercenteditingandpercentofHLA-DRcellsfollowingCIITAediting 

Editing MHCClassIIExpression, 
_____________________________ HLA-DR 
_________ DonorB Donor26 DonorB Donor26 

Guide %Edit SD %Edit SD %neg SD %neg SD 
CR002966 47.1 3,9 50.9 1.7 42.9 2.0 38.0 3,9 
CR002959 37.1 1.7 42.2 3.8 15.8 3.2 3.9 5.2 

CR002961 16.4 1.1 18.4 1.8 3.4 2.9 3.7 3.2 
CR002967 23.9 1,0 29.8 0.3 23.7 5,0 19.7 6.5 
CR002971 13.3 0.4 13.8 1.1 6.9 3.6 10.5 4.0 

CR002991 13.6 0.5 15.9 1.0 10.4 1.0 14.4 3.4 
CR002995 No data No Data 8.5 0.6 7.6 4.3 -6.6 6.3 
CR003009 7.9 0.3 7.2 0.8 11.6 3.0 0.0 8.4 
CR003011 9.9 1.2 13.0 0.3 13.1 1.9 5.4 4,0 
CR003014 17.9 1.0 17.1 1.6 13.4 0.6 5.4 2.3 

CR007938 58.1 2.2 57.5 2.8 22.2 2.3 11.6 3.3 
CR007955 11.6 1.0 13.7 1.2 6.3 2.7 -1.8 5.5 

CR007982 24.2 1.1 29.9 4,9 38.2 1.9 35.6 1.5 
CR007994 12.6 0.8 12.6 0.8 20.7 2.5 5.5 4.4 

CR007997 11.4 1.6 9.2 2.0 11.7 1.2 4.9 5.5 

CR009202 8.2 0.1 9,4 0.8 6.8 5.0 5.4 3,3 
CR009206 8.3 0.9 9.3 0.6 15.8 4.1 13.0 4.4 
CR009208 7.9 1.0 6.8 0.5 8.3 2.2 12.4 1.4 
CR00921 1 4.4 0.8 4.7 0.2 0.9 1.7 -3.1 4.6 
CR009217 23.2 1.8 29.0 3.2 29.0 3.3 29.6 0.6 
CR009229 17.4 1.1 19.6 0,5 18.7 3.0 19.0 3,4 
CR009230 5.2 0.5 6.2 0.9 6.3 4.3 28.1 19.7 

CR009234 19.9 0.6 23.7 1.4 17.7 0.4 12.0 5.1 
CR009235 11.9 0.5 10.9 0.8 13.8 1.2 1.2 5.6 

CR009238 9.0 1.0 13.4 1.7 15.4 1.7 11.4 1.8 
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Example3- sgRNADoseResponseEditing 

3.1Tcellpreparation 

[00394] Healthyhumandonorapheresiswasobtainedcommercially(Hemacare),andcells 

werewashedandre-suspendedinCliniMACS®PBS/EDTAbuffer(MiltenyiBiotecCat.No.  

130-070-525)ontheLOVOdevice.TcellswereisolatedviapositiveselectionusingCD4and 

CDS magnetic beads (Miltenyi Biotec Cat. No. 130-030-401/130-030-8O1) using 

theCliniMACS®PlusandCliniMACS®LSdisposablekit.Tcellswerealiquotedintovials 

andcryopreservedina1:1formulationofCryostor®CS10(StemCellTechnologiesCat.No.  

07930)andPlasmalyteA(BaxterCat.No.2B2522X)forfutureuse.  

[00395] UponthawTcellswereplatedatadensityof1.5x10A6cells/niinOpTmizer

basedmediacontainingCTSOpTmizerTCellExpansionSFM(GibcoCat.A3705001),500 

humanABserum (GeminiCat.100-512)10oofPenicillin-Streptomycinlx(ilutamax,10 

mMHEPES,200U/mErecombinanthumaninterleukin-2(PeprotechCat.200-02),5ng/ml 

recombinanthumaninterleukin7(PeprotechCat.200-07),and5ng/mlrecombinanthuman 

interleukin15(Peprotech Cat.200-15).T-cellswereactivatedwithTransAct T M (1:100 

dilutionMiltenyiBiotec)inthismediafor48hours.  

3.2Tcellediting 

[00396] LNPcompositionscontainingmRNAencodingCas9(SEQIDNO:802)anda 

sgRNAtargetingCJITAwereformulatedasdescribedinExample1.EachLNPpreparation 

wasincubatedinOpTmizer-basedmediawithcytokinesasdescribedabovesupplementedwith 

eighthourspostactivationTcellswerewashedandsuspendedinOpTmizermediawith 

cytokinesasdescribedbutwithouthumanserum.Pre-incubatedLNPmixwasaddedtothe 

eachwelltoyieldafinalconcentrationofasdescribedinTable6.Acontrolgroupincluding 

uneditedTcells(noLNP)wasalsoincluded.After24hoursTcellswerecollectedwashed 

andculturedfor7daysinOpTmizer-basedmediabeforebeingevaluatedharvestedfor 

evaluationbyNOSandflowcytometiy.Allgroupsweredonewithreplicatewells(n2) 

ExpandedTcellswerecryopreservedforfunctionalassays.NGSanalysisperformedas 

describedinExample1forasinglesetofreplicatesamples.Table6andFig.2Ashowresults 

forpercenteditingfollowingCIITAeditingwithvariousguidesinTcells.  

[00397] Table6- PercentindeleditingfollowingCITTAeditingintotalTcells(n1) 
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LNP Dose (ug/mi) G013674 G013675 G013676 

5 99.5 99.6 99.6 
2.5 99.4 99.5 98.8 

1.25 99.2 98.6 96.8 
0.63 80 __________ 

__________________ 94.6 ___________ 72.8 
0.31 67.5 34.2 29.2 

0.16 40 11.8 11 

0.08 14.6 3.8 3.8 
0.04 5.2 1.6 1.5 

3.3Flowcytometry 

[00398] Onday7post-editTcellswerephenotypedbyflowcytometrytodetermineMHC 

classIIproteinexpression.BrieflyTcellswereincubatedwithantibodytargetingHLA-DR 

DP-DQ(BiolegendCat.361706)beforebeingwashedandanalyzedonaCytoflexflow 

cytometer(BeckmanCoulter).DataanalysiswasperformedusingtheFlowJosoftware 

package.TcellsweregatedbasedonsizeshapeviabilityandMHCclassII(HLA-DRDP

DQ)expression.Table7andFig.2BshowresultsforpercentofMHC-JJnegativecells(HLA

DR-DP-DQ-)followingCIJTAeditingwithvariousguidesinCD4+,CD8+ortotalTcells.  

[00399] Table7- MeanpercentageofMHCClassIInegativecellsfollowingCIlIA 

editing 

Cell LNPDose G013674 G013675 G013676 Untreated 
type (ugImlJ %neg SD %neg SD %neg SD %neg SD 

0.04 21.8 0.1 20.8 0.4 19.5 0.5 17.2 0.3 

0.16 29.5 2.2 24.7 0.1 23.7 0.8 19.5 1.3 

TotalT 0.31 44.7 1.6 37.8 1.9 30.4 3.8 19.4 0.7 
cells 0.63 63.8 0.1 76.2 0.9 61.6 6.4 20.4 1.2 

1.25 67.1 0.6 93.4 0.7 91.8 0.1 20.6 1.2 

2.50 65.6 0.1 94.4 0.8 94.7 0.1 19.0 1.7 

5.00 63.3 1.0 92.6 0.6 94.0 0.4 19.4 0.5 
0.04 31.5 _____ 30.5 1.1 30.0 0.9 27.6 2.1 

________ 0.4 _____ _____ _____ 

0.08 33.9 0.8 32.9 0.0 31.4 1.1 28.1 2.5 

0.16 39.1 2.4 34.6 0.8 33.8 0.4 29.4 2.4 

0.31 52.2 1.2 47.7 1.1 40.7 3,5 29.9 0.0 
CD4+ 0.63 7Q5 _____ __________________________________________ 

________0.6 80.1 0.1 68.5 5.0 31.1 1.9 
1.25 73.1 1.3 95.2 0.7 94.1 0.1 30.3 2.3 

2.50 72.4 0.7 96.1 0.6 96.3 0.4 29.5 3.2 

5.00 69.4 0.1 94.9 0.0 96.5 0.6 30.5 1.4 
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Cell LNPDose G013674 G013675 G013676 Untreated 
type (ugImlJ %neg SD %neg SD %neg SD %neg SD 

0.04 17.4 0.1 16.4 0.1 14.7 0.2 14.9 0.3 

0.08 17.7 1.6 17.5 1.6 16.2 1.2 14.4 1.3 

0.16 24.7 2.3 19.8 0.4 18.6 0.8 16.2 0.7 

0.31 41.1 2.0 32.8 2.5 25.2 4.0 15.4 1.1 

CD8+ 0.63 61.2 0.1 75.1 1.1 58.7 7.2 14.6 1.1 

1.25 64.8 0.4 93.2 0.6 91.4 0,3 15.0 0,8 

2.5 63.1 0.1 94.2 0.6 94.8 0.1 14.3 1.0 

_________5 61.8 1.1 92.4 0.8 93.7 0.4 13.2 0.4 

Example4-CIlIAGuideRNAs 

4.1Tcellpreparation 

[00400] Healthyhumandonorapheresiswasobtainedcommercially(Hemacare),andcells 

werewashedandre-suspendedin20oPBS/BDTAbuffer.Tcellswereisolatedonthe 

MultiMACS (MiltenyiBiotecCat. No. 130-098-637) via positive selection using 

StraightFrom®Leukopak®CD4/CD8MicroBeadKit(MiltenyiBiotecCat.No.130-122

352). T cells were aliquoted into vials and ciyopreserved in Ciyostor® CS10 

(StemCellTechnologiesCat.No.07930).  

[00401] UponthawTcellswereplatedatadensityof1.0x10A6cells/mLinTcellbasal 

mediacomposedofX-VJVO15TMserum-freehematopoieticcellmedium(LonzaBioscience) 

containing50o(v/v)offetalbovineserum,55~iMof2-Mercaptoethanol,10mMofN-Acetyl

ofrecombinanthumaninterleukin-2,5ng/mLofrecombinanthumaninterleukin-7and5 

ng/mLofrecombinanthumaninterleukin-15).T-cellswereactivatedwithTransAct T M (1:100 

dilutionMiltenyiBiotec).CellswereexpandedinTcellbasalmediacontainingTransAct T M 

for48hourspriortoelectroporation.  

4.2Tcellseditingwithribonucleoprotein 

[00402] RNPwasgeneratedbypre-annealingindividualcrRNAandtrRNAbymixing 

equivalentamountsofreagentandincubatingat95 0 Cfor2mm andsnapcooled.Thedual 

guide(dgRNA)consistingofpre-annealedcrRNAandtrRNAwasincubatedwithSpyCas9 

protein(SEQIDNO:800)ata2:1dgRNA/proteinmolarratiotoformaribonucleoprotein 

(RNP)complex.CD3~TcellsweretransfectedinduplicatewithanRNPattheconcentrations 

indicatedinTable8usingtheP3PrimaryCell96-wellNucleofector T M Kit(LonzaCat.V4SP
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3960)andthemanufacturerspulsecode.Tcellmediawasaddedtocellsimmediatelypost

nucleofectionandculturedfor2daysormore.  

[00403] FourdayspostnucleofectiongenomicDNAwaspreparedasdescribedinExample 

1andNOSanalysisperformed.Table8andFig.3Ashowresultsforpercenteditingfollowing 

CIITAeditingwithvariousguidesinCD3~Tcells.  

4.3.Flowcytometry 

[00404] Onday10post-editTcellswerephenotypedbyflowcytometrytodetermineMHC 

classIIproteinexpression.BrieflyTcellswereincubatedincocktailsofantibodiestargeting 

HLA-DR-DP-DQ(BiolegendCat.361704)andCD3(BioLegendCat.300322).Cellswere 

subsequentlywashedprocessedonaCytoflexflowcytometer(BeckmanCoulter)and 

analyzedusingtheFlowJosoftwarepackage.Tcellsweregatedbasedonsizeshapeviability, 

andMHCclassIIexpression.Table8andFig.3BshowresultsforpercentofMHC-IJnegative 

cellsfollowingCIITAeditingwithvariousguidesinCD3~Tcells.\ 

[00405] Table8- PercenteditingandpercentofMHC-IInegativecellsfollowingCIITA 

editing 

Guide RNP (uM) % Edit SD % MHCII neg SD 
0 0.2 0.1 6.7 0.7 

0.0625 5.0 0.2 13.2 0.9 
0.125 11.6 0.5 15.4 0.4 

CR002961 0.25 23.3 2.1 14.6 0.6 
0.5 49.2 0.8 16.1 0.8 

0.75 65.9 1.9 21.2 0.4 

__________ 1.5 81.9 0.3 25.4 0.1 
0 0.3 0.1 8.6 0.2 

0.0625 9.6 0.4 16.4 0.1 

0.125 19.2 0.4 20.6 0.6 
0.25 37.9 0.8 28.0 2.2 

CR009217 
0.5 65.2 1.8 48.1 0.7 

0.75 80.3 2.0 58.4 1.6 
1 82.8 3.3 65.8 0.4 

___________ 1.5 91.8 1.3 73.7 0.9 
0 0.1 0.0 7.4 0.0 

0.0625 8.9 0.1 15.0 2.8 

CR007982 0.125 21.3 1.2 15.2 7.1 
0.25 39.3 3.0 25.5 0.2 

___________ 0.5 65.9 3.1 48.8 2.3 
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Guide RNP (uM) % Edit SD % MHCII neg SD 
0.75 80.0 1.8 59,3 1.3 

1 83,9 0.4 68.2 2.8 

__________ 1.5 92.3 0.5 71.3 5.2 

0 0.2 0.1 5.6 1.1 
0,0625 5.1 1.0 13.8 0.8 

0.125 9.7 0.2 14,7 0.5 

CR007994 0.25 20.7 0.6 12.2 1.3 
0.5 46.7 2.4 30.8 1.5 

0.75 61.8 1.1 41.6 1.5 
1 70.2 3.5 50,5 2.1 

_________ 1.5 83.4 1.2 56.4 2.3 

ExampleS- TCellEditingCITTAGuideRNAswithCas9andBC22 

5.1TcellPreparation 

[00406] TcellswereeditedattheCJITAlocuswithUGHintransandeitherBC22orCas9 

toassesstheimpactoneditingtypeonMI-ICclassIIantigens.  

[00407] TcellswerepreparedfromaleukopakusingtheEasySepHumanTcellIsolation 

K~it(StemCellTechnologyCat.17951)followingthemanufacturersprotocol.Tcellswere 

cryopreservedinCiyostorCS10freezingmedia(Cat.07930)forfutureuse.UponthawT 

cellswereplatedatadensityof1. 0x10%cells/mLinTcellRi0mediacomposedofRPMJ 

1640(ComingCat.10-040-CV)containing100o(v/v)offetalbovineserum,2mMGlutamax 

(GibcoCat.35050-061),22gMof2-Mercaptoethanol,100uMnon-essentialaminoacids 

(ComingCat.25-025-Cl),1mMsodiumpyruvate,10mMHEPESbuffer,1oofPenicillin
Streptomycinplus100U/mLofrecombinanthumaninterleukin-2(PeprotechCat.200-02).  

TcellswereactivatedwithDynabeads®HumanT-ActivatorCD3/CD28(Gibco Cat.  

11141D).CellswereexpandedinTcellmediafor72hourspriortomRNAtransfection.  

5.2TcelleditingwithRNAelectroporation 

[00408] SolutionscontainingmRNAencodingCas9protein(SEQIDNO:801),BC22(SEQ 

IDNO:806)orUGI(SEQIDNO:807)werepreparedinsterilewater.50itMCIJTAtargeting 

sgRNAswereremovedfromtheirstorageplatesanddenaturedfor2minutesat95 0 Cbefore 

coolingonice.Seventy-twohourspostactivationTcellswereharvestedcentrifugedand 

resuspendedataconcentrationof12.5x 1 0 A 6 Tcells/mLinP3electroporationbuffer(Lonza).  

Foreachwelltobeelectroporated,1x10A5Tcellsweremixedwith200ngofeditormRNA 
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200ngofUGImRNAand20pmolsofsgRNAasdescribedinTable9inafinalvolumeof20 

uLofP3electroporationbuffer.Thismixwastransferredinduplicatetoa96-well 

NucleofectorTMplateandelectroporatedusingthemanufacturer5spulsecode.Electroporated 

Tcellswererestedin180ulofRi0mediaplus100U/mbofrecombinanthumaninterleukin

2beforebeingtransferredtoanewflat-bottom96-wellplate.Theresultingplatewasincubated 

at370 Cfor4days.Onday10post-editingcellswerecollectedforflowcytometryanalysisand 

NtiSsequencing.  

5.3FlowcytometryandNGSsequencing 

[00409] On day10 post-editing, T cells werephenotypedby flow cytometiy to 

determineMHCclassIIproteinexpressionasdescribedinExample4usingantibodies 

targetingHLA-DRDQDP-PE(BioLegend®Cat.No.361704)andIsotypeControl-PB 

(BioLegend®Cat.No.400234).DNAsamplesweresubjectedtoPCRandsubsequentNGS 

analysisasdescribedinExample1.Table9showsCIJTAgeneeditingandMHCclassII 

negativeresultsforcellseditedwithBC22.Table10showsCIJTAgeneeditingandMHC 

classIInegativeresultsforcellseditedwithCas9.  

[00410] Table9- PercenteditingandpercentofMHC-IInegativecellsfollowing 

CIITAeditingwithBC22 

%MHCClassII 
%CtoT___ %AtoG__ %Indel______ __ 

Guide Mean SD n Mean SD n Mean SD n Mean _____ n 

0016030 40.2 14.2 2 3.5 1.1 2 2.4 1.1 2 39.7 5.6 2 

0016032 1.8 0.6 2 18.2 1.3 2 75.2 0.6 2 45.9 4.2 2 

0016033 1.6 0.1 2 30.7 2.2 2 18.0 5.2 2 38.5 1.5 2 

0016034 52.8 14.8 2 1.5 0.5 2 2.0 0.3 2 41.8 2.2 2 
0016035 50.3 14.5 2 1.6 0.6 2 1.4 0.4 2 40.8 2.5 2 

0016036 14.2 4.9 2 2.2 0.3 2 2.4 0.3 2 40.1 2.4 2 

0016037 10.1 4.5 2 1.3 0.4 2 0.3 0.1 2 38.2 0.8 2 

0016038 71.3 6.5 2 3.2 0.1 2 3.0 0.6 2 45.6 2.6 2 

0016039 66.0 5.9 2 5.0 0.1 2 10.5 2.9 2 38.6 0.5 2 
0016040 No data 0.0 0.0 1 0.0 0.0 1 38.4 0.7 2 
0016041 No data ___ 3.1 4.3 2 3.3 1.2 2 40.4 2.1 2 
0016042 21.5 7.9 2 3.2 0.1 2 1.6 0.9 2 44.4 3,7 2 

0016043 44.7 11.5 2 2.3 0.1 2 3.2 0.5 2 40.5 1.6 2 

0016044 93.4 2.3 2 1.8 0.4 2 4.9 0.7 2 39.9 0.9 2 
0016045 7.1 3.0 2 1.2 0.1 2 2.2 0.2 2 39.8 0.7 2 
0016046 63.7 11.5 2 2.9 0.1 2 3.3 0.1 2 46.4 1.4 2 
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%MHCClassII 
%CtoT___ %AtoG__ %Indel______ __ 

Guide Mean SD n Mean SD n Mean SD n Mean _____ n 

0016047 72.7 3.0 2 2.9 0.2 2 4.6 0.9 2 45.4 2.0 2 

0016048 6.2 2.4 2 2.4 0.1 2 0.2 0.1 2 38.4 0.5 2 

0016049 66.8 9.0 2 5.4 0.1 2 2.8 0.1 2 42.4 2.5 2 

0016050 45.4 9.0 2 2.3 0.3 2 3.0 0.6 2 39.1 2.8 2 

0016051 86.2 5.9 2 3.7 0.1 2 1.3 0.3 2 39.5 0.6 2 

0016052 53.7 13.7 2 4.2 0.9 2 7.4 0.4 2 42.1 1.8 2 

0016053 38.6 18.7 2 1.3 0.3 2 3.1 0.8 2 40.4 1.7 2 

0016054 42.0 10.7 2 1.9 0.1 2 2.1 0.4 2 42.1 4.2 2 

0016055 36.6 13.1 2 3.5 0.9 2 8.2 2.3 2 41.3 1.5 2 

0016056 78.0 9.1 2 3.4 0.1 2 2.0 0.1 2 39.8 3.4 2 

0016057 73.3 9.1 2 3.4 0.6 2 5.3 0.0 2 39.7 1.3 2 

0016058 75.0 9.1 2 1.7 0.1 2 4.2 0.0 2 46.0 2.3 2 

0016059 66.5 12.0 2 4.3 0.2 2 4.7 0.7 2 41.0 0.8 2 

0016060 55.6 5.2 2 3.5 0.4 2 10.7 1.0 2 44.2 1.6 2 

0016061 65.5 9.3 2 2.5 0.4 2 1.2 0.0 2 38.6 2.0 2 

0016062 65.8 9.1 2 3.0 0.2 2 4.3 0.3 2 39.8 0.1 2 

0016063 10.2 4.2 2 0.9 0.2 2 0.3 0.1 2 39.9 2.5 2 

0016064 66.8 12.2 2 3.5 0.0 2 4.4 1.1 2 59.2 2.2 2 

0016065 13.5 5.5 2 0.6 0.2 2 1.1 0.4 2 40.4 2.5 2 

0016066 0.1 0.0 2 0.7 0.1 2 0.3 0.0 2 35.4 1.5 2 

0016067 82.7 6.4 2 2.6 0.6 2 4.6 0.2 2 59.8 1.2 2 
0016068 60.1 8.9 2 2.5 0.8 2 1.1 0.1 2 54.0 0.7 2 

0016069 55.8 11.6 2 2.6 0.6 2 2.6 1.1 2 34.3 4.0 2 

0016070 76.5 9.6 2 3.5 1.0 2 4.4 0.3 2 53.3 1.7 2 

0016072 82.0 0.0 1 4.1 0.0 1 5.1 0.0 1 25.1 1.1 2 

0016073 63.4 11.1 2 3.5 0.5 2 0.9 0.0 2 38.7 1.3 2 

0016074 62.7 13.0 2 3.9 0.2 2 4.2 0.7 2 53.3 2.0 2 

0016075 41.2 17.2 2 1.0 0.4 2 8.0 1.7 2 48.1 0.7 2 

0016076 42.8 14.3 2 0.9 0.1 2 10.2 2.8 2 55.6 2.9 2 

0016077 65.1 10.6 2 5.4 0.2 2 2.4 0.1 2 46.0 0.2 2 

0016078 44.1 15.1 2 2.0 0.6 2 6.6 2.0 2 41.6 0.1 2 

0016079 79.8 4.9 2 5.6 0.5 2 4.6 0.9 2 53.4 2.8 2 

0016080 39.0 12.2 2 4.3 0.6 2 13.1 3.1 2 49.5 3.1 2 

0016081 9.6 4.9 2 0.5 0.3 2 2.5 0.8 2 39.0 0.3 2 

0016082 20.3 8.6 2 2.0 0.3 2 7.0 3.3 2 40.1 4.1 2 

0016083 74.5 9.8 2 3.6 0.1 2 8.0 0.6 2 48.6 2.3 2 

0016084 46.0 8.5 2 3.9 0.0 2 23.5 3.2 2 54.5 0.7 2 

0016085 35.6 6.7 2 1.4 0.1 2 1.6 0.1 2 41.9 3.0 2 

0016086 75.0 10.3 2 3.9 0.4 2 3.5 0.2 2 63.1 1.3 2 
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%MHCClassII 
%CtoT___ %AtoG__ %Indel______ __ 

Guide Mean SD n Mean SD n Mean SD n Mean _____ n 

0016087 45.3 9.9 2 1.2 0.1 2 3.4 0.5 2 40.3 3.7 2 

0016088 67.8 10.5 2 5.6 1.4 2 6.9 1.4 2 44.1 3.3 2 

0016089 64.4 10.5 2 4.5 0.1 2 1.5 0.3 2 38.3 1.8 2 

0016090 67.1 7.1 2 1.7 0.1 2 16.9 2.2 2 61.3 2.3 2 
0016091 47.4 12.0 2 2.1 0.9 2 2.9 2.2 2 54.0 3.9 2 

0016092 71.4 11.5 2 3.3 0.1 2 6.5 0.5 2 54.9 0.9 2 

0016093 76.6 8.3 2 3.3 0.2 2 3.7 0.1 2 52.2 2.5 2 
0016094 75.5 7.5 2 3.6 0.4 2 1.7 0.2 2 44.0 2.5 2 

0016095 76.1 7.2 2 7.6 0.4 2 2.8 0.4 2 44.1 0.4 2 

0016096 77.6 8.5 2 2.1 0.2 2 4.6 0.4 2 41.2 3.0 2 

0016097 44.7 15.0 2 2.2 0.1 2 0.7 0.1 2 38.6 3.2 2 

0016098 28.9 8.8 2 1.6 0.4 2 1.6 0.2 2 40.1 4.7 2 

0016099 68.8 11.9 2 2.2 0.1 2 3.9 0.7 2 44.8 1.0 2 

0016100 85.4 6.9 2 2.4 0.6 2 3.3 0.4 2 43.5 1.9 2 
0016101 4.8 1.1 2 0.8 0.1 2 0.2 0.0 2 38.0 3.3 2 
0016102 57.5 14.4 2 1.9 0.1 2 2.3 0.4 2 42.6 3.3 2 

0016103 69.4 12.8 2 2.4 0.0 2 5.6 0.5 2 39.1 2.7 2 
0016104 66.5 12.2 2 1.6 0.7 2 11.1 0.4 2 49.0 3.3 2 
0016105 58.4 14.3 2 4.4 0.6 2 8.3 0.7 2 38.4 3.0 2 
0016106 74.8 5.7 2 3.3 0.3 2 7.3 0.3 2 51.8 0.1 2 
0016107 45.2 12.2 2 5.8 1.1 2 5.4 0.8 2 39.6 1.0 2 
0016108 15.3 3.5 2 1.2 0.1 2 1.2 0.4 2 41.5 0.1 2 

0016109 77.5 3.7 2 4.5 0.4 2 3.4 0.6 2 48.3 2.5 2 
0016110 43.1 15.3 2 1.7 0.2 2 6.9 1.6 2 45.4 0.6 2 

0016112 68.8 13.2 2 3.8 0.4 2 1.4 0.1 2 43.4 2.7 2 

0016113 65.2 9.8 2 3.6 0.2 2 6.9 1.1 2 58.3 2.5 2 

0016114 75.5 11.5 2 2.7 0.1 2 5.1 0.6 2 38.9 4.0 2 
0016115 72.1 8.6 2 1.2 0.1 2 7.9 0.3 2 60.2 0.9 2 

0016116 36.3 7.5 2 2.3 0.8 2 3.0 0.4 2 41.1 0.4 2 

0016117 75.4 7.7 2 3.5 0.4 2 5.9 0.4 2 37.1 2.8 2 

[00411] Table10- PercenteditingandpercentofMHC-IInegativecellsfollowing 

CITTAeditingwithCas9 

%MHCClassII 
______ %CtoT___ %AtoG__ %Indel ______ __ 

Guide Mean SD n Mean SD N Mean SD nMean _______ n 
0016030 0.0 0.0 2 0.4 0.0 2 30.1 8.3 2 42.7 0.4 2 

0016031 0.0 0.0 1 0.1 0.0 1 79.5 0.0 1 45.9 1.0 2 
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0016111 89.2 1.3 2 4.2 0.1 2 5.6 0.8 2 40.6 4.4 2
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%MHCClassII 

______ %CtoT___ %AtoG__ %Indel ______ __ 

Guide Mean SD n Mean SD N Mean SD n Mean _______ fi 

0016032 0.1 0.1 2 14.8 2.6 2 77.7 4.8 2 43.6 0.1 2 

0016033 0.1 0.1 2 16.1 2.4 2 61.5 5.3 2 44.1 1.8 2 

0016034 0.0 0.0 2 0.1 0.0 2 49.7 6.2 2 46.1 2.7 2 

0016035 0.0 0.0 2 0.1 0.0 2 44.7 6.4 2 46.2 0.6 2 

0016036 0.0 0.0 2 1.8 0.3 2 5.6 0.1 2 38.3 1.8 2 

0016037 0.1 0.1 2 1.2 0.1 2 3.4 0.4 2 35.9 1.1 2 

0016038 0.0 0.0 2 0.6 0.1 2 88.3 3.5 2 65.7 2.9 2 

0016039 0.0 0.0 2 0.1 0.0 2 91.9 2.6 2 62.9 2.5 2 

0016040 No data 63.2 0.6 2 

0016041 No data______________________________________________ 62.3 0.6 2 

0016042 0.0 0.0 2 1.5 0.3 2 40.6 10.8 2 43.9 0.6 2 

0016043 0.0 0.0 2 1.3 0.1 2 26.7 4.9 2 42.9 0.4 2 

0016044 No data _________ 0.2 0.0 1 74.4 0.0 1 54.9 0.8 2 

0016045 0.1 0.1 2 0.8 0.0 2 13.9 4.3 2 40.6 0.8 2 

0016046 0.0 0.0 2 0.2 0.1 2 92.8 2.4 2 62.5 0.6 2 

0016047 0.1 0.1 2 0.2 0.0 2 80.0 2.0 2 59.8 0.9 2 

0016048 0.0 0.0 2 2.1 0.0 2 9.3 2.5 2 41.0 0.8 2 

0016049 0.0 0.0 2 0.1 0.0 2 85.8 3.0 2 56.9 0.3 2 
0016050 0.1 0.1 2 0.6 0.1 2 38.4 1.6 2 45.0 0.4 2 

0016051 0.0 0.0 2 0.4 0.0 2 82.6 3.6 2 58.8 1.4 2 

0016052 0.1 0.1 2 0.6 0.1 2 69.8 7.0 2 53.8 0.4 2 

0016053 No data ___________________________________________ 43.4 1.2 2 

0016054 0.0 0.0 2 1.1 0.1 2 28.1 7.0 2 44.9 3.2 2 

0016055 0.0 0.0 2 0.6 0.1 2 37.1 7.7 2 47.5 0.4 2 

0016057 0.0 0.0 2 0.1 0.0 2 84.7 4.0 2 61.6 3.1 2 

0016058 0.0 0.0 2 0.2 0.1 2 82.3 5.9 2 60.4 2.2 2 

0016059 0.0 0.0 2 0.1 0.0 2 75.1 3.7 2 56.6 1.6 2 

0016060 0.0 0.0 2 0.2 0.0 2 84.3 3.8 2 61.5 1.8 2 

0016061 0.0 0.0 2 0.1 0.0 2 55.2 2.9 2 47.4 0.6 2 

0016062 0.0 0.0 2 0.5 0.1 2 71.1 5.9 2 46.4 0.7 2 

0016063 0.0 0.0 2 0.6 0.0 2 5.1 1.4 2 36.1 1.4 2 

0016064 0.0 0.0 2 1.3 0.1 2 42.7 5.7 2 49.1 0.7 2 

0016065 0.0 0.0 2 0.1 0.0 2 11.0 2.0 2 40.0 0.9 2 

0016066 0.0 0.0 2 0.6 0.0 2 0.4 0.1 2 36.8 0.6 2 

0016067 0.1 0.0 2 0.1 0.0 2 85.4 3.3 2 59.7 3.3 2 

0016068 0.0 0.0 2 0.1 0.0 2 59.2 6.9 2 54.0 0.2 2 

0016069 0.0 0.0 2 0.4 0.0 2 39.5 3.7 2 40.7 0.0 2 

0016070 0.1 0.1 2 0.1 0.1 2 92.3 2.3 2 66.4 3.1 2 

0016071 0.0 0.0 2 0.2 0.0 2 73.1 2.2 2 55.6 3.0 2 
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WO20221140587 PCTfLTS2O21/064933 

%MHCClassII 
______ %CtoT___ %AtoG__ %Indel ______ __ 

Guide Mean SD n Mean SD N Mean SD nMean _______ fi 

0016072 0.0 0.0 2 0.1 0.1 2 91.1 1.4 2 51.6 1.1 2 

0016073 0.0 0.0 2 1.5 0.1 2 38.3 4.2 2 43.5 0.8 2 
0016074 0.2 0.1 2 0.6 0.0 2 72.4 7.5 2 56.1 1.4 2 
0016075 0.1 0.1 2 0.3 0.1 2 72.9 10.3 2 57.8 4.4 2 

0016076 0.0 0.0 2 0.3 0.1 2 66.7 13.4 2 58.4 4.6 2 

0016077 0.0 0.0 2 0.5 0.1 2 80.0 5.2 2 62.5 1.5 2 

0016078 0.1 0.1 2 0.3 0.2 2 59.3 10.5 2 51.6 4.5 2 

0016079 0.0 0.0 2 0.7 0.1 2 81.9 4.0 2 58.4 1.0 2 

0016080 0.0 0.0 2 0.5 0.1 2 71.8 6.2 2 44.9 1.4 2 

0016081 0.0 0.0 2 0.4 0.0 2 8.1 1.3 2 39.1 0.7 2 

0016082 0.1 0.1 2 2.1 0.0 2 10.0 2.5 2 39.0 0.8 2 
0016083 0.1 0.1 2 0.2 0.1 2 92.2 1.5 2 63.6 0.7 2 

0016084 0.0 0.0 2 0.4 0.0 2 70.7 6.4 2 56.1 2.6 2 

0016085 0.0 0.0 2 0.3 0.1 2 17.5 0.7 2 42.3 0.4 2 

0016086 0.1 0.1 2 0.2 0.1 2 85.8 6.1 2 62.2 3.0 2 

0016087 0.0 0.0 2 0.2 0.0 2 89.5 2.1 2 56.1 0.1 2 
0016088 0.8 0.0 2 0.3 0.1 2 76.8 4.6 2 58.1 0.5 2 

0016089 0.1 0.1 2 0.3 0.1 2 73.3 6.4 2 54.2 0.0 2 

0016090 0.2 0.0 2 0.3 0.0 2 88.3 5.1 2 61.2 2.3 2 
0016091 0.0 0.0 1 0.7 0.0 1 42.0 0.0 1 49.5 3.8 2 

0016092 0.1 0.1 2 0.5 0.1 2 60.9 10.0 2 52.0 2.9 2 

0016093 0.0 0.0 2 0.5 0.1 2 68.8 8.1 2 50.6 2.5 2 

0016094 0.1 0.1 2 0.1 0.0 2 71.3 6.5 2 50.5 3.3 2 

0016095 0.0 0.0 2 0.6 0.1 2 70.5 5.4 2 51.6 5.0 2 

0016097 0.1 0.1 2 0.3 0.0 2 39.7 12.4 2 50.9 4.5 2 

0016098 0.1 0.1 2 0.2 0.0 2 23.4 7.5 2 47.2 0.5 2 

0016099 0.1 0.0 2 0.2 0.0 2 84.7 5.8 2 63.2 2.5 2 

0016100 0.0 0.0 2 0.3 0.1 2 79.8 7.1 2 60.3 0.6 2 

0016101 0.1 0.1 2 0.6 0.1 2 2.3 0.8 2 38.8 1.5 2 

0016102 0.0 0.0 2 0.4 0.1 2 75.7 8.9 2 59.9 7.1 2 

0016103 0.2 0.1 2 0.6 0.1 2 76.8 4.7 2 46.9 3.4 2 

0016104 1.4 0.0 1 Li 0.0 1 66.8 0.0 1 56.1 3.1 2 

0016105 0.1 0.1 2 0.7 0.3 2 90.7 5.1 2 58.0 3.0 2 

0016106 0.0 0.0 2 0.2 0.0 2 95.1 2.1 2 62.2 3.0 2 

0016107 0.1 0.1 2 0.2 0.0 2 84.9 2.6 2 59.5 1.1 2 

0016108 0.0 0.0 2 0.6 0.1 2 19.1 4.8 2 43.3 0.8 2 

0016109 0.0 0.0 2 0.1 0.0 2 86.5 3.3 2 62.9 3.5 2 

0016110 0.0 0.0 2 0.6 0.1 2 34.9 10.0 2 48.0 4.2 2 

0016111 65,6* 3.7 2 1.4 0.1 2 32.9 3.7 2 44.5 1.3 2 

229 

0016096 0.2 0.1 2 0.1 0.0 2 94.9 2.0 2 51.2 0.1 2
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%MHCClassII 
______ %CtoT___ %AtoG__ %Indel ______ __ 

Guide Mean SD n Mean SD N Mean SD nMean _______ fi 

0016112 0.0 0.0 2 0.8 0.1 2 60.7 6.7 2 54.1 5.3 2 
0016113 Li 0.4 2 0.2 0.0 2 84.2 6.7 2 60.5 5.2 2 
0016114 0.1 0.1 2 0.4 0.0 2 87.6 3.5 2 50.2 2.5 2 
0016115 0.0 0.0 2 0.3 0.1 2 69.3 7.4 2 52.8 4.8 2 
0016116 0.0 0.0 2 0.4 0.0 2 16.6 5.0 2 38.7 0.4 2 
0016117 0.0 0.0 2 0.4 0.1 2 85.6 4.9 2 49.0 3.0 2 

*ThereisanaturallyoccurringCITsinglenucleotidepolymorphismfor0016111target 

sequence.  

Example6- DoseResponseandMultiplexedEditing 

1100412] ThreeguidesfromTable9,0016086 0016092,and0016067,werefurther 

characterizedforeditingefficacywithincreasingamountsofguideandincombinationwith 

guidestargetingTRAC(0013009,0016016,or0016017)andB2M(0015991,0015995,or 

0015996).GenerallyunlessotherwiseindicatedguideRNAsusedthroughouttheExamples 

identifiedas"0 referto100-ntmodifiedsgRNAformat unlessindicated 

otherwisesuchasthoseshownintheTablesprovidedherein.  

[00413] Cellpreparationactivationandelectroporationwereperformedasdescribedin 

ExampleSwiththefollowingdeviations.EditingwasperformedusingtwomRNAspecies 

encodingBC22(SEQIDNO:806)andUGI(SEQIDNO:807)respectively.Editingwas 

assessedatmultipleconcentrationsofsgRNAasindicatedinTable11andTable12.When 

multipleguideswereusedinasinglereactioneachguiderepresentedonequarterofthetotal 

[00414] On day 10 post-editing, T cells werephenotypedby flow cytometiy to 

determineMHCclassIIproteinexpressionasdescribedinExample6.InadditionB2M 

detectionwasperformedwithB2M-FJTCantibody(BioLegendCat.316304)andCD3 

expressionwasassayedusingCD3-BV605antibody(BioLegendCat.317322).DNAsamples 

weresubjectedtoPCRandsubsequentNOSanalysisasdescribedinExample1.Table11 

providesMHCClassIInegativeflowcytometryresultsandNOSeditingforcellseditedwith 

BC22andindividualguidestargetingCIJTAwithFIG.4AgraphingthepercentC-to-T 

conversionandFig.4BgraphingthepercentMHCclassIInegative.Table12showsMI-IC 

ClassIInegativeresultsforcellseditedsimultaneouslywithCIITAB2MTRACandTRBC 

guides.  

230 
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[00415] Table11- PercentMHC-IInegativecellsandNGSoutcomesfollowingCIITA 

editing(n2) 

Guide Concentration 2uM luM 0.5uM 0.25uM 

Assay Guide Mean SD Mean SD Mean SD Mean SD 

0016086 80.2 12.0 72.2 19.7 60.5 14.3 49.7 16.1 
MI-IC-Il ~3Q16O92 64.5 11.4 59.3 11.8 49.0 5.7 42.6 15.1 
neg 0016067 77.3 4.4 76.8 2.1 64.5 6.3 _____ 

0016086 75.4 12.7 66.1 25.0 53.9 20.1 38.3 28,3 
C-to-T 0016092 71.5 18.5 62.5 25.5 45,2 13.0 36.0 28.1 

__________ 0016067 83.1 6.8 82.9 5.7 66.9 8.8 50.1 28.1 
0016086 1.8 0.1 1.6 0.1 1.7 0.1 liii 0.6 

C-to-MG 0016092 1.6 0.1 1.3 0.2 1.2 0.0 1.2 0.5 

_________0016067 1.0 0.3 1,2 0,1 1.5 0.5 0.9 0,5 

0016086 2.5 1.4 1.4 0.5 1.5 0.3 1.2 0.5 

Indel 0016092 2.9 0.3 3.0 0.6 3.1 0.5 2.5 1.7 
_________0016067 3.3 0.1 2.4 0.0 3.4 1.4 2.1 1.2 

[00416] Table12- PercentantigennegativecellsfollowingCITTATRACTRBCand 

B2Mediting 

________Concentration per guide: 0.5 uM 0.25 uM 0.125 uM 

Assa Guide Mean SD Mean SD Mean SD 
G01599500160860016017 62.1 9.3 51.9 9.4 26.1 13.6 

Triple 0015991 0016092 0016016 43.8 15.6 20.2 7.4 8.2 7.6 
Neg 0015996 0016067 0013009 35.3 17.7 15.4 12.3 6.8 7.3 

MHC 0015995 0016086 0016017 67.0 8.0 57.6 7.8 38.6 5.4 
ClassII 0015991 0016092 0016016 57.2 8.2 45.2 3.2 36.8 5.3 

G01599500160860016017 92.5 2.3 90.5 3.2 77.3 15.1 

CD3 G01599100160920016016 88.1 6.2 87.6 3.2 74.2 14.0 
Ne 0015996 0016067 0013009 92.8 2.0 89.5 4.8 79.3 14.4 

G01599500160860016017 94.9 2.5 90.0 6.4 63.2 28.0 

B2M G01599100160920016016 73.4 19.2 29.1 13.1 14.3 15.2 

Neg G01599600160670013009 60.8 25.7 29.1 21.4 14.3 15.0 

Example7- sgRNAComparisoninTCells 

[00417] TcellswereeditedattheCIJTAlocusCas9toassesstheimpactoneditingtypeon 

MHCclassIIantigens.  
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7.1Tcellpreparation 

[00418] Healthyhumandonorapheresiswasobtained(Hemacare),andcellswerewashed 

andre-suspendedinCliniMACS®PBS/EDTAbuffer(MiltenyiBiotecCat.No.130-070-525) 

ontheLOVOdevice.TcellswereisolatedviapositiveselectionusingCD4andCDSmagnetic 

beads . Biotech Cat. No. 130-030-401/130-030-801) using theCliniMACS® 

PlusandCliniMACS®LSdisposablekit.Tcellswerealiquotedintovialsandcryopreserved 

ina 1:1 formulationofCiyostor®CS10(StemCellTechnologies Cat. No. 07930) 

andPlasmalyteA(BaxterCat.No.2B2522X)forfutureuse.UponthawTcellswereplated 

atadensityof1.0x10%cells/mLinTcellb~almediacomposedofXVJVO15TMserum

freehematopoieticcellmedium(LonzaBioscience)containing50o(v/v)offetalbovineserum 

50gMof2-Mercaptoethanol,10mMofN-Acetyl-L-(+)-cysteine,10U/mLofPenicillin

Streptomycininadditiontolxcytokines(200U/mLofrecombinanthumaninterleukin-2,5 

jag/mLofrecombinanthumaninterleukin-7and5gg/mLofrecombinanthumaninterleukin

15).T-cellswereactivatedwithTransAct T M (1:100dilutionMiltenyiBiotec).Cellswere 

expandedinTcellbasalmediacontainingTransActTMfor72hourspriortoelectroporation.  

7.2TcelleditingwithRNAelectroporation 

[00419] AsolutioncontainingmRNAencodingCas9(SEQIDNO:802)and mRNA 

encodingUGI(SEQIDNO:807)waspreparedinsterilewater.GuideRNAsweredenatured 

for2minutesat95 0 Cbeforecoolingonice.Seventy-twohourspostactivationTcellswere 

harvestedandresuspendedataconcentrationof12.5x 1 0 A 6 Tcells/mLinP3electroporation 

editormRNA, 200ngofUGImRNAand40pmolsofsgRNAasdescribedinTable13ina 

finalvolumeof20uLofP3electroporationbuffer.Thismixwastransferredinduplicatetoa 

96-wellNucleofectorTMplateandelectroporatedusingthemanufacturer'spulsecode.  

ElectroporatedTcellswereimmediatelyrestedincytokinefreeOptmizer-basedmedia.Cells 

wereincubatedat37 0 Cfor4daysinOptmizer-basedmediawithcytokines.After96hours 

somecellswereharvestedforNOSanalysisandremainingTcellswerediluted1:3intofresh 

OpTmizer-basedmediawithcytokines.ElectroporatedTcellsweresubsequentlyculturedfor 

11additionaldaysandwerecollectedforflowcytometiyanalysis.  

7.3Flowcytometry 

[00420] On day 11 post-editing, T cells werephenotypedby flow cytometiy to 

determineMHCclassIIproteinexpressionasdescribedinExample4usingantibodies 
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buffer(Lonza).Foreachwelltobeelectroporated,1x10A5Tcellsweremixedwith200ngof
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targetingHLA-DRDQDP-FITC(BioLegend®Cat.No.361706). Table13showsMI-IC 

classIIproteinexpressionfollowingelectroporationwithUGHmRNAcombinedwithCas9.  
0 

[00421] Table13- PercentofMHC-IInegativecellsfollowingCIITAediting 
0 

0MHCClass 

Guide line SD 

0013675 93,1 4,2 

0013676 79,3 6,4 

0015964 49.6 27.4 
0016030 62.5 2.5 
0016031 36.5 0.5 

0016032 94,3 8.1 

0016033 69.7 2.1 

0016034 79.0 1.7 
0016035 86.3 3.0 

0016037 33,2 4.2 

0016038 93.1 7.1 
0016039 89.2 0.4 

0016040 80.1 1.6 

0016041 80.1 9,3 
0016042 62.2 4.2 

0016043 68.7 6.0 

0016044 88.3 11.1 
0016045 69.5 5.1 

0016046 88.2 12.9 
0016047 85.2 8.1 

0016048 46.5 0.1 

0016050 84.3 0.4 

0016051 87.4 9.3 
0016052 67.7 0.4 

0016053 57.6 5.2 

0016054 75.8 4.2 
0016055 80.0 1.2 
0016056 92.8 2.1 

0016057 88.3 2.2 

0016058 87.1 11.6 

0016059 72.1 2.4 

0016060 93.1 2.0 
0016061 70.6 2.0 
0016062 58.9 25.1 

0016063 53,5 8.2 
0016064 82.8 1.6 
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00MHCClass 

Guide line SD 

0016065 61.3 1.3 

0016066 52.1 11.8 

0016067* 72.4 0.2 
0016068 84.8 3.7 

0016069 54.0 5.7 

0016070 96.0 1.1 

0016071 85,4 15.6 

0016072 77.9 4.7 

0016073 78.3 3.0 

0016074 86,4 12.9 

0016075 78.7 2.1 

0016076 89.6 3.1 

0016077 81.1 7.7 

0016078 89.6 10.3 

0016079 97.1 0.2 

0016080 59.0 7.8 

0016081 64.7 9.1 

0016082 58.4 5.5 

0016083 34,7 4.2 

0016084 92.9 6.8 

0016085 66.8 0.6 

0016086* 51.2 1.8 

0016087 77.4 2.2 

0016088 88.1 10.5 

0016089 91.8 2.9 

0016091 95.9 0.6 

0016092* 81.2 9.3 

0016093 85.7 2.9 

0016094 87.6 6.2 

0016095 83.3 12.7 

0016096 48.5 0.4 

0016097 74.1 7.7 

0016098 79.7 1.9 

0016099 86.2 17.2 

0016100 88.6 0.3 

0016101 38.5 3.3 

0016102 93.4 0.0 

0016103 60.8 9.2 

0016104 91.8 5.3 

0016105 71.2 3.0 
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00MHCClass 

Guide line SD 
0016106 78.2 12.1 

0016107 62.6 5.8 

0016108 64.8 4.6 
0016109 93.1 1.0 
0016110 90.3 1.9 
0016111 87.0 15.4 

0016112 51,3 32.7 
0016113 98.0 1.1 
0016114 44.9 9.7 
0016115 80,2 11.4 
0016116 80.1 12.9 
0016117 58.8 16.1 

0018081 94.5 0.8 
0018082 94.9 1.7 

*Concentrationmayhavetechnicalissue 

Example8- CITTAInsertion 

8.1Tcellpreparation 

[00422] Healthyhumandonorapheresiswasobtainedcommercially(Hemacare),andcells 

werewashedandre-suspendedin20oPBS/EDTAbuffer.Tcellswereisolatedonthe 

MultiMACS (MiltenyiBiotecCat. No. 130-098-637) via positive selection using 
4 

StraightFrom®Leukopak®CD4/CD8MicroBeadKit(MiltenyiBiotecCat.No.130-122

352). T cells were aliquoted into vials and ciyopreserved in Cryostor® CS10 

[00423] UponthawTcellswereplatedatadensityof1.0x10A6cells/ntinTcellbasal 

mediacomposedofX-VJVO15TMserum-freehematopoieticcellmedium(LonzaBioscience) 

containing50o(v/v)offetalbovineserum,55gMof2-Mercaptoethanol,10mMofN-Acetyl

L-(+)-cysteine,10U/mEofPenicillin-Streptomycininadditiontolxcytokines(200U/mL 

ofrecombinanthumaninterleukin-2,5ng/mLofrecombinanthumaninterleukin-7and5 

ng/mLofrecombinanthumaninterleukin-15).ThenextdaytheT-cellswereactivated 

withTransAct T M (1:100dilutionMiltenyiBiotec).CellswereexpandedinTcellbasalmedia 

containingTransActTMfor48hourspriortoelectroporation.  

8.2TcelleditingwithribonucleoproteinandAAV 

[00424] SelectsgRNAswereincubatedwithrecombinantSp.Cas9-NLSprotein(SEQID 

NO:800)toformribonucleoprotein(RNP)complexes.CIJTAtargetingsgRNAswere 
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denaturedfor2minutesat95 0 Cbeforecoolingatroomtemperature.RNPmixtureof40uM 

sgRNAand20uMCas9-NLSproteinwaspreparedandincubatedat25 0 Cfor10minutes.2,5 

4ofRNPmixturewascombinedwith1,000,000CD3+Tcellsin204P3electroporation 
Buffer(Lonza).254ofRNP/cellmixwastransferredtothecorrespondingwellsofaLonza 

shuffle96-wellelectroporationplate.Cellswereelectroporatedinduplicatewiththe 

manufacturerspulsecode.Tcellbasalmediawasaddedtocellsimmediatelypost

nucleofectionandthecellsweretransferredtoa24wellplatecontainingTcellsmedia 

containingcytokines.AAVconstructsweredesignedencodinganmCheriyreportergene 

flankedbyhomologyarmsimmediately5and3'toeachguide'scutsite(SEQIDNOs.1001

1003).AAVwasaddedatMOI3x10A5totherespectivewells.Thecellsweretransferredto 

a24-wellGrexplate(WilsonWolfCat.80192)thenextdayandexpandedfor10dayswith 

mediachangesaccordingtothemanufacturer'sprotocol.  

8.3Flowcytometry 

[00425] Day10post-editTcellswerephenotypedbyflowcytometrytodetermineMHC 

classIIproteinexpressionandexpressionofthemCherryreporter.BrieflyTcellswere 

incubatedincocktailsofantibodiesconsistingofCD4-BV605(BioLegend®Cat.No.317438), 

CD8-AF700(BioLegend®Cat.No.344724)andHLA-DRDQDP-FJTC(BioLegend®Cat, 

No.361706).CellsweresubsequentlywashedprocessedonaCytoflexflowcytometer 

(BeckmanCoulter)andanalyzedusingtheFlowJosoftwarepackage.Tcellsweregatedbased 

onsizeshapefollowedbytheCD4andCDSgating.Insertionwasthenquantifiedusing 

assayedtoquantifyeditingfrequencyasshowninTable15andFig.SB.  

[00426] Table14- MeanpercentageofcellspositiveformCherryfollowingediting.  

Insertion Guide CD4 ____ CD8 ____ N ______________ % mCherry+ SD % mCherry+ SD __ 

0013676 12.9 0.8 17.2 3.2 2 
With 24.9 0,1 27.8 0.7 2 
AAV 0013675_________________ ____ ___ 

__________ 0015535 13.7 0.1 17.4 1.8 2 
0013676 0.0 NA 0.0 NA 1 

No NA 0.0 NA 1 
AAV 0013675_________________ ____ ___ 

__________0015535 0.1 NA 0.0 NA 1 

[00427] Table15- MeanpercentageofMHCClassIInegativecellsfollowingediting 

236 

mCheriyexpressionasshowninTable14andFig.SA.MHCclassIIexpressionwasalso
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Insertion %MHCClass __________Guide _____________SD n ___________II neg _________ 

0013676 86.9 1.1 2 

WithAAV 0013675 89.6 0.2 2 

____________0015535 57.1 0.7 2 

0013676 87.5 n/a 1 
NoAAV 0013675 86.3 n/a 1 

____________ 0015535 51.5 n/a 1 
untreated 34 n/a 1 

Example9- LNPtitrationinIcellswithfixedratioofBC22n:UGI 

[00428] UsingLNPdeliveiytoactivatedhumanTcellsthepotencyofsingle-targetediting 

wasassessedwitheitherCas9orBC22n.  

9.1.Tcellpreparation.  

[00429] Healthyhumandonorapheresiswasobtainedcommercially(Hemacare),andcells 

werewashedandre-suspendedinCliniMACS®PBS/BDTAbuffer(MiltenyiBiotecCat.No.  

130-070-525)ontheLOVOdevice.TcellswereisolatedviapositiveselectionusingCD4and 

CDS magnetic beads (MiltenyiBiotecCat. No. 130-030-401/130-030-801) using 

theCliniMACS®PlusandCliniMACS®LSdisposablekit.Tcellswerealiquotedintovials 

andcryopreservedina1:1formulationofCryostor®CS10(StemCellTechnologiesCat.No.  

07930)andPlasmalyteA(BaxterCat.No.2B2522X)forfutureuse.UponthawTcellswere 

platedatadensityof1.0x10A6cells/mbinTcellbasalmediacomposedofX-VJVO15TM 

serum,50itMof2-Mercaptoethanol 10mMofN-Acetyl-L-(+)-cysteine,10U/mEof 

Penicillin-Streptomycininadditiontolxcytokines(200U/mEofrecombinanthuman 

interleukin-2,5ng/mLofrecombinanthumaninterleukin-7and5ng/mLofrecombinant 

human interleukin-iS). T cells were activated withTransAct T M (1:100 

dilutionMiltenyiBiotec).CellswereexpandedinTcellbasalmediafor72hourspriortoLNP 

transfection.  

9.2Tcellediting 

[00430] EachRNAspeciesi.e.UGImRNAsgRNAoreditormRNAwasformulated 

separatelyinanLNPasdescribedinExample1.EditormRNAsencodedeitherBC22n(SEQ 

IDNO:805)orCas9(SEQIDNO:803).AsgRNAtargetingCIJTA(0016086)(SEQIDNO.  

395)wasused.UGImRNA(SEQIDNO:807)isdeliveredinbothCas9andBC22narmsof 
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serum-freehematopoieticcellmedium(LonzaBioscience)containing5~o(v/v)offetalbovine
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theexperimenttonormalizelipidamounts.PreviousexperimentshaveestablishedUGImRNA 

doesnotimpacttotaleditingoreditingprofilewhenusedwithCas9mRNA.LNPcompositions 

weremixedtofixedtotalmRNAweightratiosof6:3:2foreditormRNAguideRNAandUGI 

mixtureswereincubatedfor5minutesat 
mRNArespectivelyasdescribedinTable16.LNP 9 

370 CinTcellbasalmediasubstituting60ocynomolgusmonkeyserum(BioreclamationIVT 

Cat.CYN220760)forfetalbovineserum.  

[00431] Seventy-twohourspostactivationTcellswerewashedandsuspendedinbasalT 

cellmedia. Pre-incubatedLNPmixwasaddedtotheeachwellwithlxlOA5cells/well.Tcells 

wereincubatedat37 0 Cwith50oC02forthedurationoftheexperiment.Tcellmediawas 

changed6daysandSdaysafteractivationandontenthdaypostactivationcellswereharvested 

foranalysisbyNOSandflowcytometry.NOSanalysiswasperformedasdescribedin 

Example1.Table16andFig.6AdescribeeditingofTcells.TotaleditingandCtoTediting 

showeddirectdoseresponsiverelationshipstoincreasingamountsofBC22n NAUGI 

mRNAandguideacrossallguidestested.IndelandCconversionstoAor0areinaninverse 

relationshipwithdosewherelowerdosesresultedinahigherpercentageofthesemutations.In 

sampleseditedwithCas9,totaleditingandindelactivityincreasewiththetotalRNAdose.  

[00432] Table16- Editingasapercentoftotalreads- singleguidedelivery(n2J 
Guide Editor Total % C-to-T % C-to-AIG % Indel _____ 

___________ RNA(ngj mean SD mean SD mean SD 

0.0 0.2 0.0 1.0 0.1 0.1 0.0 

8.6 23.5 1.8 3.2 0.1 3.7 0.1 
17.2 40.9 1.1 4.4 0.7 4.6 1.0 

68.8 73.5 0.7 3.7 0.0 2.8 0.5 
137.5 83.8 1.1 3.7 0,5 2.0 0.7 

275.0 90.1 2.4 3.1 0.1 1.9 0.8 
0016086________ 550.0 93.4 0.9 3.0 0.2 1.2 0.3 

0.0 0.2 0.0 1.0 0.1 0.1 0.0 

8.6 0.2 0.0 1.1 0.2 7,4 0.7 
17.2 0.2 0.0 1.1 0.3 17.7 1.0 

Cas9 34.4 0.2 0.0 0.8 0.1 32.1 0.1 

68.8 0.2 0.0 0.7 0.2 51.5 0.8 

137.5 0.2 0.0 0.4 0.0 69.3 0.1 
275.0 0.3 0.1 0.3 0.1 84.2 0.1 

________ 550.0 0.3 0.0 0.1 0.1 90.0 0.7 
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BC22n 34.4 58.0 0.5 4.6 0.3 3.8 0.6
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[00433] Onday10post-activationTcellswerephenotypedbyflowcytometrytomeasure 

lossofcellsurfaceproteinsusingantibodiestargetingHLADRDQDP-PE(BioLegendCat 

361704)andDAPI(BioLegendCat422801)asdescribedinExample5.Asubsetofunedited 

cellswasincubatedwithIsotypeControl-PB(BioLegend®Cat.No.400234).  

[00434] Table17andFig.6Breportphenotypingresultsaspercentofcellsnegativefor 

antibodybinding.Thepercentageofantigennegativecellsincreasedinadoseresponsive 

mannerwithincreasingtotalRNAforbothBC22nandCas9samples.CellseditedwithBC22n 

showedcomparableorhigherproteinknockoutcomparedtocellseditedwithCas9forall 

guidestested.  

[00435] Table17- Flowcytometrydata- percentcellsMHCclassIInegative(n2) 

Total BC22n Cas9 
Guides) Phenotype RNA Mean Mean 

____________________ (ng) % SD % SD 

550.0 96.0 0.1 90.9 0.7 
275.0 93.7 0.1 87.4 0.3 
137.5 88.4 0.5 76.3 0.6 

HLADR 
0016086 68.8 80.0 0.7 66.1 1.8 
CIITA DPDQ 34.4 69.2 1.5 53.4 1.1 

neg 17.2 56.4 0.4 41.9 ____ 

8.6 45.2 2.9 37.3 0.1 

__________ 0.0 30.1 0.9 36.8 0.4 

Example10- Off-TargetAnalysis 

10.1BiochemicalOff-TargetAnalysis 

2017)wasusedtodeterminepotentialoff-targetgenomicsitescleavedbyCas9usingspecific 

guidestargetingCIITA.InthisexperimenttwosgRNAstargetinghumanCIJTAwerescreened 

usinggenomicDNApurifiedfromlymphoblastcelllineNA24385(CoriellInstitute)alongside 

threecontrolguideswithknownoff-targetprofiles.Thenumberofpotentialoff-targetsites 

detectedusingaguideconcentrationof192nMand64nMCas9proteininthebiochemical 

assayareshowninTable18.  

[00437] Table18:BiochemicalOff-TargetAnalysis 

SEQID GuideID Target Numberof 
0 __________________________ Sites 

27 0013675 CIJTA 16 
28 0013676 CIJTA 124 

200 0000644 BMX1 276 
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[00436] Abiochemicalmethod(Seee.g.,Cameronetal.NatureMethods.6,600-606
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SEQID GuideID Target Numberof 
NO: ________________ Sites 
201 0000645 VEOFA 3259 

202 0000646 RAGiB 32 

10.2Targetedsequencingforvalidatingpotentialoff-targetsites 
9 

[00438] Potentialoff-targetsitespredictedbydetectionassayssuchasthebiochemical 

methodusedabovemaybeassessedusingtargetedsequencingoftheidentifiedpotentialoff

targetsitestodeterminewhetheroff-targetcleavageatthatsiteisdetected.  

[00439] InoneapproachCas9andasgRNAofinterest(e.g.,asgRNAhavingpotentialoff

targetsitesforevaluation)areintroducedtoprimaryTcells.TheTcellsarethenlysedand 

primersflankingthepotentialoff-targetsite(s)areusedtogenerateanampliconforNOS 

analysis.Identificationofindelsatacertainlevelmayvalidateapotentialoff-targetsite 

whereasthelackofindelsfoundatthepotentialoff-targetsitemayindicateafalsepositive 

fromtheoff-targetpredictiveassaythatwasutilized.  

Example11- Multi-editingTCellswithSequentialLNPDelivery 

[00440] Tcellswereengineeredwithaseriesofgenedisruptionsandinsertions.Healthy 

donorcellsweretreatedsequentiallywithfourLNPcompositionseachLNPco-formulated 

withmRNAencodingCas9(SEQIDNO.802)andasgRNAtargetingeitherTRAC 

(0013006),TRBC(0016239),CIJTA(G013676),orHLA-A(0018995).LNPcompositions 

wereformulatedwithlipidAcholesterolDSPCandPBG2k-DMGina50:38.5:10:1.5molar 

ratiorespectively.Thelipidnucleicacidassemblieswereformulatedwithalipidamineto 

AtransgenicTcellreceptortargetingWilm'stumorantigen(WT1TCR)(SEQIDNO:1000) 

wasintegratedintotheTRACcutsitebydeliveringahomologydirectedrepairtemplateusing 

AAV.  

11.1.TcellPreparation 

[00441] TcellswereisolatedfromtheleukapheresisproductsofthreehealthyHLA-A2+ 

donors(STEMCELLTechnologies).TcellswereisolatedusingEasySepHumanTcell 

Isolationkit(STEMCELLTechnologiesCat.17951)followingmanufacturersprotocoland 

cryopreservedusingCryostorCS10(STEMCELLTechnologiesCat.07930).Thedaybefore 

initiatingTcelleditingcellswerethawedandrestedovernightinTcellactivationmedia 

(TCAM):CTSOpTmizer(ThermofisherCat.A3705001)supplementedwith2.50ohumanAB 
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RNAphosphate(N:P)molarratioofabout6,andaratioofgRNAtomRNAof1:2byweight.
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serum(GeminiCat.100-512),iXG1utaMAX(ThermofisherCat.35050061),10mMHEPES 

(ThermofisherCat.15630080),200U/mLJL-2(PeprotechCat.200-02),JL-7(Peprotech 

Cat.200-07),IL-15(PeprotechCat.200-15).  

11.2.LNPTreatmentandExpansionofTcells 

[00442] LNPcompositionswerepreparedeachdayinApoBcontainingmediaand 

deliveredtoTcellsasdescribedinTable19andbelow.  

[00443] Table19:- OrderofeditingforTcellengineering 

Group Dayl Day2 Day3 Day4 

1 Unedited Unedited Unedited Unedited 

2 TRBC CIJTA TRAC HLA-A 

3 TRBC HLA-A TRAC CJITA 

4 TRBC TRAC 

[00444] Onday1 LNPcompositionsasindicatedinTable19wereincubatedata 

concentrationof5ug/mLinTCAMcontaining5ug/mLrhApoB3(PeprotechCat.350-02).  

MeanwhileTcellswereharvestedwashedandresuspendedatadensityof2x1 0 A6 cells/mL 

inTCAMwitha1:50dilutionofTCellTransActhumanreagent(MiltenylCat.130-111

160).TcellsandLNP-ApoEmediaweremixedata1:1ratioandTcellsplatedincultureflasks 

overnight.  

[00445] Onday2 LNPcompositionsasindicatedinTable19wereincubatedata 

LNP-ApoEsolutionwasthenaddedtotheappropriatecultureata1:10ratio.  

[00446] Onday3,TRAC-LNPcompositionswasincubatedataconcentrationof5ug/mL 

inTCAMcontaining10ug/mLrhApoE3(PeprotechCat.350-02).Tcellswereharvested 

washedandresuspendedatadensityof1x10A 6 cells/mLinTCAM.TcellsandLNP-ApoB 

mediaweremixedata1:1ratioandTcellsplatedincultureflasks.WT1AAV(SEQIDNO.  

1000)wasthenaddedtoeachgroupataMOJof3x10A5genomecopies/cell.  

[00447] Onday4 LNPcompositionsasindicatedinTable19wereincubatedata 

concentrationof5ug/mLinTCAMcontaining5ug/mLrhApoB3(PeprotechCat.350-02).  

LNP-ApoEsolutionwasthenaddedtotheappropriatecultureata1:1ratio.  

[00448] Ondays5-11,Tcellsweretransferredtoa24-wellGREXplate(WilsonWolfCat.  

80192)inTcellexpansionmedia(TCEM):CTSOpTmizer(ThermofisherCat.A3705001) 

supplementedwith50o CTSImmuneCell SerumReplacement(Thermofisher, Cat.  
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concentrationof25ug/mLinTCAMcontaining20ug/mLrhApoB3(PeprotechCat.350-02).
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A2596101),lxG1utaMAX(ThermofisherCat.35050061),10mMHEPES(Thermofisher, 

Cat.15630080),200U/mEIL-2(PeprotechCat.200-02),IL-7(PeprotechCat.200-07),and 

IL-15(PeprotechCat.200-15).Cellswereexpandedpermanufacturersprotocols.T-cellswere 

expandedfor6-dayswithmediaexchangeseveryotherday.CellswerecountedusingaVi

CELLcellcounter(BeckmanCoulter)andfoldexpansionwascalculatedbydividingcellyield 

bythestartingmaterialasshowninTable20.  

[00449] Table20- 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 

11.3.QuantificationofIcelleditingbyflowcytometryandNGS 

[00450] PostexpansioneditedTcellswereassayedbyflowcytometiytodetermineHLA

A2expression(HLA-AflHLA-DR-DP-DQexpression(MHCJJ~)followingknockdown 

CIJTAWT1-TCRexpression(CD3~Vb8~),andtheexpressionofresidualendogenousTCRs 

(CD3~Vb8)ormispairedTCRs(CD3~Vb8low). Tcellswereincubatedwithanantibody 

cocktailtargetingthefollowingmolecules:CD4(BiolegendCat.300524),CD8(Biolegend 

Cat.301045),Vb8(BiolegendCat.348106),CD3(Biolegend Cat.300327),HLA-A2 

(BiolegendCat.343306),HLA-DRDPDQ(BiolegendCat361706),CD62L(BiolegendCat.  

aCytoflexLXinstrument(BeckmanCoulter)usingtheFlowJosoftwarepackage.Tcellswere 

gatedonsizeandCD4/CD8statusbeforeexpressionofeditingandinsertionmarkerswas 

determined.Thepercentageofcellsexpressingrelevantcellsurfaceproteinsfollowing 

sequentialTcellengineeringareshowninTable21andFigs.7A-FforCD8~TcellsandTable 

22andFigs.8A-FforCD4~Tcells.ThepercentoffullyeditedCD4~orCD8~Tcellswas 

0 

gatedas oCD3~Vb8~HLA-AMHC11.HighlevelsofHLA-AandMHCIIknockdownas 
wellasWT1-TCRinsertionandendogenousTCRKOareobservedineditedsamples.In 

additiontoflowcytometryanalysisgenomicDNAwaspreparedandNOSanalysisperformed 

asdescribedinExample1todetermineeditingratesateachtargetsite.Table23andFigs.  

9A-DshowresultsforpercenteditingattheCJITAHLA-AandTRBC1/2lociwithpaftems 
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304844),CD45RO(BiolegendCat.304230). Cellsweresubsequentlywashedanalyzedon
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acrossthegroupsconsistentwithwhatwasidentifiedbyflowcytometty.TRBC1/2lociwere 
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editedto oinallgroups.
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[00453] Table23:PercentindelsatCIlIAHLA-ATRBC1andTRBC2following 

sequentialTcellediting 

CITTA(GO13676) HLA-A TRBC1 TRBC2 

(G018995) (0016239) (0016239) 

Gro Don Don Don Don Don Don Don Don Don Don Don Don 

up orA orB orC orA orB orC orA orB orC orA orB orC 

1 0.2 0.2 0.2 6.9 3,3 2.3 0.1 0,3 0.2 0.3 0.3 0.3 

2 98.2 81.8 93.8 94.1 90.2 90.6 97.6 89.9 91.4 98.7 86.8 94.9 

3 98.9 98.1 98.9 97.2 86.4 93.1 98.6 94.4 94.7 98.6 94.2 96.6 

4 0.1 0.2 0.6 7.6 2.7 3.2 98.9 94 95 98.6 93.2 97.4 

Example12.NKcellfunctionalkillingassays 

[00454] TcellseditedinvariouscombinationstodisruptCIJTAHLA-AorB2Morto 

overexpressHLA-Eweretestedfortheirabilitytoresistnaturalkiller(NK)cellmediated 

killing.  

12.1.EngineeringTcellsandpurification 

[00455] UponthawPanCD3+Tcells(StemCellHLA~A*02.01/A*03.01)wereplatedat 

adensityof0.5x10A6cells/mLinTcellRPMJmediacomposedofRPMJ1640(Invitrogen, 

Cat.22400-089)containing50o(v/v)offetalbovineserumlxGlutamax(GibcoCat.35050

050),1mMsodiumpyruvate,10mMHEPESbuffer,10oofPenicillin-Streptomycinand100 

U/mEofrecombinanthumaninterleukin-2(PeprotechCat.200-02).Tcellswereactivated 

withTransAct T M (1:100dilutionMiltenyiBiotec).  

[00456] AsdescribedinTable24,onedayfollowingactivationTcellswereeditedwithto 

disrupttheB2Mgene.BrieflyLNPcompositionscontainingCas9mRNAandsgRNA 

0000529(SEQIDNO:216)targetingB2MwereformulatedasdescribedinExample1.LNP 

compositionswereincubatedinRPMJ-basedmediawithcytokinesasdescribedabove 

supplementedwith1ug/mlrecombinanthumanApoE3(PeprotechCat.350-02)for15 

minutesat370 C.LNPmixwasaddedtotwomillionactivatedTcellstoyieldafinal 

concentrationof2.5ugtotalLNP/mL.  
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061),50itMof2-Mercaptoethanol,100uMnon-essentialaminoacids(InvitrogenCat.11140-
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[00457] Table24- Orderofsequentialeditingandviraltransduction 

Condition Dal Da2 Da3 

Unedited __________________________________________________ 

B2M B2MLNP ____________________________ 

B2M + HLA-E B2M LNP _________________HLA-E lentivirus 
HLA-A MHC IL ____________________CIJTA LNP HLA-A LNP 

HLA-A ______________________HLA-ALNP 

[00458] TwodayspostactivationadditionalTcellswereeditedwithLNPcompositionsto 

disrupttheCIJTAgene.ThiswasperformedasdescribedforB2MeditingusingLNP 

compositionscontainingCas9mRNAandsgRNA0013675(sgRNAcomprisingSEQIDNO.  

27,asshowninTable2)targetingCIJTA.LNPcompositionsusedinthisstepwereformulated 

withlipidA cholesterolDSPCandPEG2k-DMGina50:38.5:10:1.5molarratio 

respectively.ThelipidnucleicacidassemblieswereformulatedwithalipidaminetoRNA 

phosphate(N:P)molarratioofabout6,andaratioofgRNAtomRNAof1:2byweight.  

[00459] Threedayspostactivationalleditedanduneditedcellswereresuspendedinfresh 

mediawithoutTransAct.AB2M-editedTcellsamplewastransducedbycentrifugationat 

1OQOgat37Cfor1hourwithlentivirusexpressingHLA-EfromanEF1apromoter(SEQID 

No.1004)atanMOIof10. ACIITA-editedTcellsamplewasfurthereditedwithLNP 

compositionstodisrupttheHLA-Agene.EditingwasperformedasdescribedforB2Mediting 

aboveusingLNPcompositionscontainingCas9mRNAandsgRNAGOl9000targetingHLA

AformulatedwithlipidAcholesterolDSPCandPEG2k-DMGina50:38.5:10:1.5molar 

RNAphosphate(N:P)molarratioofabout6,andaratioofgRNAtomRNAof1:2byweight..  

FourdayspostactivationallcellsweretransferredtoGREXplate(WilsonWolfCat.  

80240M)forexpansion.  

[00460] SevendayspostactivationHLA-EinfectedTcellswereselectedforHLA-E 

expressionusingBiotinylatedAnti-HLA-EAntibody(Biolegend).andAnti-Biotinmicrobeads 

(MiltenyiBiotecCat#130-090-485)andamagneticLSColumn(MiltenyiBiotecCat#130

042-401)accordingtomanufacturersprotocols.  

[00461] SimilarlyninedayspostactivationCIITAeditedTcellswerenegativelyselected 

forlackofMHCIIexpression.usingBiotinylatedAnti-HLA-ClassIIAntibody(MiltenyiCat.  

130-104-823),Anti-Biotinmicrobeads(MiltenyiBiotecCat.130-090-485)andamagneticLS 

Column(MiltenyiBiotecCat.130-042-401)accordingtomanufacturersprotocols.  
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ratiorespectively.Thelipidnucleicacidassemblieswereformulatedwithalipidamineto
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12.2Flowcytometry 

[00462] NKcellmediatedcytotoxicitytowardsengineeredTcellswasassayed.Forthisthe 

Tcellswereco-culturedwiththeHLA-B/CmatchedCTVlabelledNKcellsateffectortotarget 

ratios(E:T)of10:1,5:1, 9 1.25:1and0.625:1for21hours.Thecellswerestainedwith 

7AAD(BDPharmingenCat.559925),processedonaCytoflexflowcytometer(Beckman 

Coulter)andanalyzedusingtheFlowJosoftwarepackage.TcellsweregatedbasedonCTV 

negativitysizeandshapeandviability.Table25andFig.10showthepercentageofTcell 

lysisfollowingNKcellchallenge.  

[00463] Table25- PercentageTcelllysisfollowingNKcellchallengetoengineeredT 

cells 

HLA-K B2M+ 
Lo (E:TJ Unedited HLA-K 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 

Example13:HLA-AandCITTAPartial-MatchinginanNKCellInVivoKillingMouse 
Model 

[00464] FemaleNOG-hIL-15micewereengraftedwith1.5x10A6pnmaryNKcellsfollowed 

A/CJITAKO4weekslaterinordertodetermine1)whetherengraftedNKcellscanreadily 

lysecontrolTcells(B2M<~),and2)whethertheadditionofapartial-matchingedit(HLA-Aor 

CJITA)providesaprotectiveeffectforTcellsfromNKcelllysisinvivo.  

13.1.PreparationofIcellscontainingluciferase+1-HLA-ACITTAorHLA-A/CIITA 

1(0 

[00465] Tcellswereisolatedfromperipheralbloodofahealthyhumandonorwiththe 

followingMHCIphenotype:HLA~A*02:01:01G,03:01:010HLA~B*07:02:01GHLA

C*07:02:01G.Brieflyaleukapheresispack(StemcellTechnologies)wastreatedinammonium 

chlorideRBClysisbuffer(StemcellTechnologiewCat.07800)for15minutestolyseredblood 

cells.Peripheralbloodmononuclearcell(PBMC)countwasdeterminedpostlysisandTcell 

isolationwasperformedusingEasySepHumanTcellisolationkit(StemcellTechnologies 
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Cat.17951)accordingtomanufacturersprotocol.IsolatedCD3+Tcellswerere-suspendedin 

CryostorCS10media(StemcellTechnologiesCat.07930)andfrozendowninliquidnitrogen 

untilfurtheruse.  

[00466] FrozenTcellswerethawedatacellconcentrationoflxi0A6cells/mlintoTcell 

growthmedia(TCGM)composedofOpTmizerTCGMasdescribedinExample3further 

supplementedwithwith100U/mbofrecombinanthumaninterleukin-2(PeprotechCat.200

02),5ng/mlJL-7(PeprotechCat.200-07),5ng/mlIL-i5(PeprotechCat.200-15).Cellswere 

activatedusingTcellTransAct'~'(MiltenyiBiotecCat.130-111-160) at1:100dilutionat 

370 Cfor24hours.  

[00467] Twenty-fourhourspostactivationlxlOA 6 Tcellsin500ulfreshTCGMwithout 

cytokinesweretransducedbycentrifugation1OQOxOfor60minutesat37 0 Cwith150ulof 

Luciferaselentivirus(ImanisLifeSciencesCat#LVO5OL).Transducedcellswereexpandedin 

24-well0-Rexplate(WilsonWolfCat.80192M)inTCGMwithcytokinesat37 0 Cfor24 

hours.  

[00468] Forty-eighthourspostactivationluciferaseLVinfectedTcellswereeditedto 

disrupttheB2MorHLA-Agenes.BrieflyLNPcompositionscontainingmRNAencoding 

cas9(SEQIDNO:802)andsgRNA0019000(SEQIDNO:217)targetingHLA-Awere 

formulatedwithlipidAcholesterolDSPCandPEG2k-DMGina50:38.5:10:1.5molarratio 

respectively.ThelipidnucleicacidassemblieswereformulatedwithalipidaminetoRNA 

phosphate(N:P)molarratioofabout6,andaratioofgRNAtomRNAof1:2byweight.LNP 

compositionscontainingtheCas9mRNAandsgRNA0000529(SEQIDNO:216)targeting 

OptmizerTCGMwithoutserumorcytokinesfurthersupplementedwith1ug/mlrecombinant 

humanApoE3(PeprotechCat.350-02)for15minutesat37 0 C.Tcellswerewashedand 

suspendedinTCGMwithcytokines.Pre-incubatedLNPandTcellsweremixedtoyieldfinal 

concentrationsof0.5e6Tcells/mland2.5ggtotalRNA/mLofLNPinTCGMwith50ohuman 

ABserum,100U/mLofrecombinanthumaninterleukin-2(PeprotechCat.200-02),5ng/ml 

JL-7(PeprotechCat.200-07),5ng/mlIL-15(PeprotechCat.200-15).Anadditionalgroupof 

cellsweremockeditedwithmediacontainingApoE3butnoLNPcompositions.Allcellswere 

incubatedat37 0 Cfor24hours.  

[00469] Seventy-twohourspostactivationthecellswereeditedtodisruptCIJTAandLNP 

wereadministeredeitheronluciferaseandHLA-Aeditedcellsorluciferasecellsalone.Briefly, 

cellsweretransducedwithLNPcompositionscontainingtheCas9mRNAandsgRNA 

0013675(sgRNAcomprisingSEQIDNO:27,asshowninTable2)asdescribedforHLA-A 
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editing.Ninety-sixhourspostactivationcellswerewashedandtransferredtoa24-wellG

Rex.Mediawithfreshcytokineswasreplacedevery2days.Onday15postactivationedited 

TcellsweresortedonGFP~cellsusingBDFACSAriaFlowSortertoenrichforluciferase

expressingcells.ForB2MKOluciferasegroupcellsweresortedonGFP± andMHC-J.  

SortedcellswererestedovernightinTCGMmediawithcytokinesina37 0 Cincubator.The 

nextdayTcellswerere-stimulatedwithT-cellTrasnAcC"~'at1:100dilutionfor24hours.  

Twenty-fourhoursafterrestimulationTransActwaswashedoutandTcellswereculturedand 

maintainedin0-Rexplatefor15dayswithregularchangesinmediaandcytokines.  

[00470] FifteendaysafterrestimulationNKcellmediatedcytotoxicitytowardsengineered 

TcellswasassayedinvitroasinExample12withthefollowingexceptions.Assayswere 

performedusingOpTmizerTCGMwith100gl/n¶dIL-2.Tcellswereco-culturedovernight 

withtheHLA-B/CmatchedCTVlabelledNECcellsateffectortotargetratios(B:T)of10:1 

. 2.5:1,1.25:1and0.625:1.ThecellswereincubatedwithBrightOloLuciferasereagents 

(PromegaCat.E2620)andprocessedontheCellTiterGbPrograminClarioStartodetermine 

lysisofTcellsbyNKcellsbasedonluciferasesignal.Table26showsthepercentageofTcell 

lysisfollowingNKJcellchallenge.InvitroB2MeditedcellsshowedsensitivitytoNKkilling, 

whileHLA-AeditedCIJTAeditedandHLA-ACJITAdoubleeditedcellsshowedprotection 

fromNKmediatedlysis.  

[00471] Table26- PercentageoflysisofluciferasetransducedTcellfollowingNKcell 

challenge 

HLA-AKO, 
______ Noedit HLA-A1(0 CITTA1(0 CITTA1(0 B2M1(0 __ 

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 

13.2.HLA-AandCITTAdoubleknockoutTcellsareprotectedfromNKkilling 

[00472] FortheinvivostudyNKcellsisolatedfromaleukopakbymethodsknowninthe 

artwerewashedwithHBSS(GibcoCat.No.14025-092)andresuspendedat1OxlOA 6 cells/mL 

forinjectionin1504HBSS.Twenty-twofemaleNOG-hIL-iSmice(Taconic)weredosed 

bytailveininjectionwith1.5e6isolatedNECcells.Anaddition27femaleNOG-hIL-15served 

NK-non-injectedcontrols.  
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[00473] Twenty-eightdaysafterNKcellinjectionmicewereinjectedwithuneditedor 

engineeredTcellsasdescribedinTable26.BrieflyengineeredTcellswereinjected16days 

postsecondactivationafterwashinginPBSandresuspendinginHBSSsolutionata 

concentrationof6x10A6cells/150p1.  

[00474] IVISimagingoflivemicewasperformedtoidentifyluciferase-positiveTcellsby 

IVISspectrum.IVISimagingwasdoneat6hours,24hours,48hours,8days,13days,18 

daysand27daysafterTcellinjection.MicewerepreparedforimagingwithaninjectionofD

luciferini.p.at10~iL/gbodyweightperthemanufacturersrecommendationabout1504 

peranimal.AnimalswereanesthetizedandthenplacedintheIVISimagingunit.The 

visualizationwasperformedwiththeexposuretimesettoautofieldofviewDmedium 

binningandF/stopsetto1. Table27andFig.hAshowsradiance(photons/s/cm2/sr)from 

luciferaseexpressingTcellspresentatthevarioustimepointsafterinjection.Fig.1lBshows 

radiance(photons/s/cm2/sr)fromluciferaseexpressingTcellspresentinthevariousmice 

groupsafter27days.InvivoB2MeditedcellsshowedsensitivitytoNKkillingwhileHLA

AeditedCJITAeditedandHLA-ACIJTAdoubleeditedcellsshowedprotectionfromNK 

mediatedlysis.Unexpectedlyevenafterareductioninoneofthethreehighlypolymorphic 

MI-ICclassIproteins(HLA-A)thecellsareprotectedagainstNK-mediatedrejection.  

[00475] Table27- Radiance(pbotons/s/cm2/sr)fromluciferaseexpressingTcellsin 

treatedmiceatintervalsafterTcellinjection.  

Tcellinjection Timepoint No NK cell injection NK cell injection 
_______________ (days) Mean SD n Mean SD n 

__________ 474 2 _________ 651 2 
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 2 
____________ 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 ___ 

6 ___________ ___ __________ 4 
Noedit 249,400 58,748 5 137,000 69,190 ___ 

11 131,500 28,671 5 111,150 36,287 4 
13 147,000 15,732 5 43,168 52,128 4 
18 _________ ___ ________4 

__________ 112,100 20,768 5 55,825 47,391 ___ 

_______________ 27 53,960 13,546 5 59,700 31,479 4 
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Tcellinjection Timepoint No NK cell injection NK cell injection 
_______________ (days) Mean SD n Mean SD n 

__________ ___ _________ 
0.25 662,600 193,865 5 261,850 135,636 ___ 

1 ____________________________________ ______________________________ 
___________ 555,200 122,508 5 89,400 41,151 ___ 

4 266,200 68,845 5 25,175 11,072 4 

B2MKO 6 202,600 41,825 5 18,500 7,048 4 
11 106,320 14,377 5 17,100 9,440 4 
13 __________ ___ _________ 

___________ 57,714 45,535 5 7,048 2,735 ___ 

18 _________ ___ ________ 4 
___________ 77,080 7,792 5 9,453 4,592 ___ 

_______________ 27 55,240 12,780 5 6,860 1,207 4 
0.25 160,000 30,315 5 111,500 30,533 4 

1____________________________________ 
_______________ _______________ 

__________ 206,800 38,493 5 153,000 24,427 ___ 

4 __________ ___ _________ 

__________ 120,200 23,488 5 91,025 69,091 ___ 

HLA-AKO 6 81,100 16,903 5 91,408 106,141 4 

11 55,520 6,843 5 53,367 21,985 3 

13 30,716 23,658 5 33,233 13,615 3 
18 _________ ___ ________ 

__________ 21,802 10,911 5 35,667 5,601 ___ 

________________ 27 _________ 808 4 ________ 3 
___________ 20,600 ___ 46,900 4,937 ___ 

0.25 121,400 19,680 5 116,350 82,606 4 

1 168,200 32,760 5 120,225 43,535 4 
4 93,600 23,187 5 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 ___ 

13 __________ ___ _________ 4 
___________ 43,870 22,810 5 31,760 30,831 ___ 

18 28,422 14,019 5 35,000 7,902 3 

_______________ 27 18,780 3,505 5 69,067 31,194 3 
__________ ___ _________ 4 

0.25 259,250 59,824 4 363,000 113,731 __ 

__________ 456,750 69,188 4 481,500 142,778 ___ 

4 170,500 26,665 4 200,750 70,415 4 
HLA-AKO 6 108,950 11,046 4 98,633 27,450 3 

CJITAKO 11 ___________ __________ ___ __________ __________ 3 
___________ 97,350 19,982 4 93,867 32,173 ___ 

13 85,708 58,720 4 68,357 54,428 3 
18 _________ ___ ________ 

__________ 20,923 22,172 4 98,633 27,450 ___ 

________________ 27 37,375 10,602 4 31,733 2,593 3 

Example14:HLA-AandCITTAPartial-MatchinginanNKCellInVivoKillingMouse 
Model 

[00476] FemaleNOG-hIL-15micewereengraftedwith1.5x10A6pnmaryNKcellsfollowed 

bytheinjectionofengineeredTcellscontainingluciferase+1-HLA-A/CJJTAKOwithHD1 

TCR4weekslaterinordertodetermine1)whetherengraftedNKcellscanreadilylysecontrol 

Tcells(B2M<~),and2)whethertheadditionofapartial-matchingedit(HLA-A&CIJTA) 
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providesaprotectiveeffectforTcellswiththeexogenousHD1TCRfromNKcelllysisin 

vivo.  

14.1.PreparationofTcellscontainingluciferase+/-HLA-A/CIITAKOandHD1TCR 

[00477] Tcellswereisolatedfromperipheralbloodofahealthyhumandonorwiththe 

followingMHCIphenotype:HLA~A*O2:O1:O1G,03:01:010HLA~B*O7:O2:O1GHLA

P07:02:010.Brieflyaleukapheresispack(StemcellTechnologies)wastreatedinammonium 

chlorideredbloodcelllysisbuffer(StemcellTechnologies;Cat.07800)for15minutestolyse 

redbloodcells.Peripheralbloodmononuclearcell(PBMC)countwasdeterminedpostlysis 

andTcellisolationwasperformedusingEasySepHumanTcellisolationkit(Stemcell 

TechnologiesCat.17951)accordingtomanufacturersprotocol.IsolatedCD3+Tcellswere 

re-suspendedinCryostorCS10media(StemcellTechnologiesCat.07930)andfrozendown 

inliquidnitrogenuntilfurtheruse.  

[00478] 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.  

[00479] Twenty-fourhourspostthawingTcellswerecountedandresuspendedat2x1 0 A 6 

cells/miinTCAMmediaand1:50ofTransactwasadded.Cellsweremixedandincubatedfor 

20-30rainsat370 C.LNPcompositionscontainingmRNAencodingCas9(SEQIDNO:802) 

CIJTAwereformulatedwithlipidAcholesterolDSPCandPEG2k-DMGina50:38.5:10:1.5 

molar 4 

ratiorespectively.Thelipidnucleicacidassemblieswereformulatedwithalipidamine 
toRNAphosphate(N:P)molarratioofabout6andaratioofgRNAtomRNAof1:2by 

weight.LNPcompositionsat5ug/mlwereincubatedinOpTmizerTCAMandfurther 

supplementedwith5ug/mlrecombinanthumanApoE3(PeprotechCat.350-02)for15 

minutesat370 C.Pre-incubatedLNPcompositionsandTcellswithTransactweremixedto 

yieldfinalconcentrationsoflxlOA 6 Tcells/mland2.5~agtotalRNA/mLofLNPinTCAM 

mediawith2.50ohumanABserum,100U/mLofrecombinanthumaninterleukin-2(Peprotech 

Cat.200-02),5ng/mlJL-7(PeprotechCat.200-07),and5ng/mlIL-iS(PeprotechCat.200

15).Anadditionalgroupofcellsweremock-editedwithmediacontainingApoE3butnoLNP 

compositions.Allcellswereincubatedat37 0 Cfor24hours.  
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[00480] After48hourspostactivationallgroupsweretransducedwithEF1a-GFP-Luc 

lentivirus.Lentiviruswasremovedfrom-80 0Candthawedonice.Cellswerecollectedasper 
4 

groupsandcentrifugedat500Xgfor5minstowashofftheLNPcompositionsandmedia.Cells 

wereresuspendedindividuallyaccordingtotheirgroupsat2x1OA 6 cells/mlinTCAMmedia.  

5004ofthecellsuspensionwasthentransferredtoasterileBppendorftube(totallxlOA 6 

4 

cells),and100uloflentiviruswasadded.Cellswerecentrifugedat1OQOXOfor60minutesat 

370 C.Aftercentrifugationthecellswerecombinedaccordingtotheirgroupsandresuspended 

atlxiQA6cells/mlofTCAMmediacontainingfinalconcentrationof2.50ohumanABserum 

100U/mLofrecombinanthumaninterleukin-2(Peprotech Cat.200-02),5ng/mlJL-7 

(PeprotechCat.200-07),and5ng/mlIL-iS(PeprotechCat.200-15)followedbyincubating 

at370 Cfor24hours.  

[00481] Seventy-twohourspostactivationluciferase-transducedTcellsweretreatedwith 

LNPcompositionstodisruptTRACgenesandfurthertreatedwithHD1AAVtoinsertthe 

HD1TCRattheTRAClocus.Cellswerecollectedaspergroupsandcentrifugedat500Xgfor 

5minstowashoffthelentivirusandmediaThecellswerethenresuspendedinTCAMmedia 

atlxlOA6 cells/mlinTCAMmedia.LNPcompositionscontainingmRNAencodingCas9(SEQ 

IDNO:802)andsgRNA(3013006(SEQIDNO:203,targetingTRACwereformulatedwith 

lipidAcholesterolDSPCandPEG2k-DMGina50:38.5:10:1.5molarratiorespectively.  

ThelipidnucleicacidassemblieswereformulatedwithalipidaminetoRNAphosphate(N:P) 

molarratioofabout6andaratioofgRNAtomRNAof1:2byweight.LNPcompositionsat 

5ug/mlwereincubatedinOpTmizerTCAMandfurthersupplementedwith5ug/ml 

Pre-incubated 

LNPcompositionsandTcellswithTransactweremixedtoyieldfinalconcentrationsoflxlOA 6 

Tcells/mland2.5ggtotalRNA/mLofLNPinTCAMwith2.50ohumanABserum,100U/mE 

ofrecombinanthumaninterleukin-2(PeprotechCat.200-02),5ng/mlJL-7(PeprotechCat.  

200-07),and5ng/mlIL-iS(PeprotechCat.200-15).AvialofEFlct-HD1AAVwasthawed 

onbenchtopandaddedtotheTRACLNPtreatedcellsat3x10A 5 OC/cell.Cellswerethen 

incubatedat37 0 Cfor24hours.  

[00482] Ninety-sixhourspostactivationcellswerethentreatedforafinalroundofediting 

eitherwithTRBCLNPaloneorincombinationwithHLA-ALNP.TheB2MKOgroupwas 

treatedwithB2MLNP.Cellswerecollectedaspergroupsandcentrifugedat500Xgfor5mins 

towashofftheLNPcompositionsandmedia. ThecellswerethenresuspendedinTCAM 

mediaat1x10A6cells/miinTCAMmedia.BrieflyLNPcompositionscontainingmRNA 

encodingCas9(SEQIDNO:802)andsgRNA0018995(SEQIDNO:214targetingHLA-A 
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wereformulatedasdescribedinExample1).LNPcompositionscontainingtheCas9mRNA 

andsgRNA0000529(SEQIDNO:216)targetingB2MandLNPcompositionscontainingthe 

Cas9mRNAandsgRNA0016239(SEQIDNO:211targetingTRBCwereformulatedwith 

lipidAcholesterolDSPCandPEG2k-DMGina50:38.5:10:1.5molarratiorespectively.  

ThelipidnucleicacidassemblieswereformulatedwithalipidaminetoRNAphosphate(N:P) 

molarratioofabout6andaratioofgRNAtomRNAof1:2byweight.LNPcompositionsat 

5ug/mlwereincubatedinOpTmizerTCAMandfurthersupplementedwith5ug/ml 

Pre-incubated 
recombinanthumanApoE3(PeprotechCat.350-02)for15minutesat37 0 C. 4 

LNPcompositionsandTcellswithTransactweremixedtoyieldfinalconcentrationsoflxlOA 6 

Tcells/mland2.5~~tgtotalRNA/mLofLNPinTCAMwith2.50ohumanABserum,100U/mE 

ofrecombinanthumaninterleukin-2(PeprotechCat.200-02),5ng/mlJL-7(PeprotechCat.  

200-07),andSng/mlIL-iS(PeprotechCat.200-15).ForsimultaneousTRBCandHLA-A 

editingLNPandApoE3wereformulatedat4Xthefinalconcentrationfollowedbyadding 

TRBCLNPfirsttotheTcellsandincubatingat37 0 Cfor15mins.Afterincubation 

preformulatedHLA-ALNPcompositionswereaddedthecellswereincubatedfor24hours.  

[00483] AfterthefinalroundofeditingthecellswerewashedbyspinningatSOOXOfor5 

minsandresuspendedinTCGMmediacontainingwith5'~ohumanABserum,100U/mEof 

recombinanthumaninterleukin-2(PeprotechCat.200-02),5ng/mlIL-7(PeprotechCat.200

07),and5ng/mlIL-iS(PeprotechCat.200-15).  

[00484] Onday5postactivationeditedTcellsweresortedonGFP+cellsusingaBDFACS 

AriaFlowSortertoenrichforluciferase-expressingcells.Sortedcellswererestedovernight 

withT-cellTransAc9~'at1:100dilutionfor24hours.Twenty-fourhoursafterrestimulation 

TransAc9~'waswashedoutandTcellswereculturedandmaintainedin0-Rexplatefor15 

dayswithregularchangesinmediaandcytokines.  

[00485] Fifteendaysafterfirstrestimulation editinglevelswereconfirmedviaflow 

cytometryandcellswerewashedandresuspendinHBSSbufferforinjections.  

14.2.HLA-AandCITTAdoubleknockoutIcellsshowprotectionfromNKkilling 

[00486] FortheinvivostudyNKLcellsisolatedfromaleukopakbymethodsknowninthe 

artwerewashedwithHBSS(GibcoCat.No.14025-092)andresuspendedat1OxlOA 6 cells/mL 

forinjectionin1504HBSS.ThirtyfemaleNOG-hIL-iSmice(Taconic)weredosedbytail 

veininjectionwith1. 5x10A6isolatedNKcells.Anaddition25femaleNOG-hIL-15servedas 

NK-non-injectedcontrols.  
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[00487] Twenty-eightdaysafterNKcellinjectionmicewereinjectedwithuneditedor 

engineeredTcellsasdescribedinTable28.Briefly,0.2x1QA 6 engineeredTcellswereinjected 

16dayspostsecondactivationafterwashinginPBSandresuspendinginHBSSsolutionata 

concentrationof6.Oxl0A6cells/i50p~L.  

[00488] IVISimagingoflivemicewasperformedtoidentifyluciferase-positiveTcellsby 

IVIS spectrum.IVISimagingwasdoneat24hours,48hours,72hours,6days,10days,13 

days,17days,20days,24days,27days,31days,34days,38days,42days,44days,48days, 

55days,63days,72days,77days,85daysand91daysafterTcellinjection.Micewere 

preparedforimagingwithaninjectionofD-luciferinPp.at10gL/gbodyweightperthe 

manufacturersrecommendationabout1504peranimal.Animalswereanesthetizedand 

thenplacedintheIVISimagingunit.Thevisualizationwasperformedwiththeexposuretime 

settoautofieldofviewDmediumbinningandF/stopsetto1. Table29andFIG. 12A 

showsradiance(photons/s/cm2/sr)fromluciferaseexpressingTcellspresentatthevarious 

timepointsafterinjectionoutto91days.FIG. 12Bshowsradiance(photons/s/cm2/sr)from 

luciferaseexpressingTcellspresentinthevariousmicegroupsafter31days.InvivoB2M 

editedcellsshowedsensitivitytoNKkillingwhiletheHLA-ACJITAdoubleeditedcells 

showedprotectionfromNKmediatedlysis.  

[00489] Table28- T-CellEngineering 

Group Day Dayl Day2 Day3 Day4 Day6 Day DayS Day 
_________0 ________ ________________________________7 __________16 
HLA-A Thaw CIJTA GFP- TRAC+AAV TRBC Flow Re- Expand Wash 
CJITA Luc HLA-A & stim in0- & 
KO __________LV ______ Sort _____ Rex _____ 

______________________ ____________________________________________________Inject 

Expand Control Luc & stim mG- & 
_______ ______ LV _______ Sort ______ Rex ______ 

_______________ _______ ____________________ ________________________________Inject 
No Thaw GFP- - Flow Re- Wash 

Expand 
Edit Luc & stim mG- & 

_______ _______ LV ______________________Sort _______ Rex Inject 

[00490] Table29-TotalFlux(photons/sJfromluciferaseexpressingTcellsintreated 

miceatintervalsafterTcellinjection.  

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 

______________6 1040000 0 1 888000 0 1 
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Tcell Timepoin No NK cell injection ___ NK cell injection ___ 

injection t (days) Mean SD II Mean SD n 

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 
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 
34210000 _______________ S 25692000 ___ 

____________18847559.5 _____________14362636.25 
51440000 _____________5 37700000 ___ 

____________10855551.6 _____________34510288.32 
10 29460000 5028220,36 5 34060000 24420544.63 5 
13 17350000 ____________5 42864000 ___ 

___________8731122.49 ____________47552123.82 5 
17 17380000 4065956.22 5 124180000 217126534.5 5 
20 35860000 9912012.91 5 329720000 644006666.9 5 
24 41400000 ____________S 1784780000 3583692731 5 

____________6393355.93 _____________ ___ 

27 70500000 28116809.9 5 9112600000 1917210686 5 

31 124260000 57196923 5 1438300000 2725446820 5 
_____________ ___ 0 2 ___ 

34 313000000 256943574 5 1745000000 2485961282 5 
_____________ ___ 0 9 ___ 

38 667800000 614512978 5 2531600000 2611130559 5 
_____________ ___ 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 ____________ ___ 
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Tcell Timepoin No NK cell injection ___ NK cell injection ___ 

injection t (days) Mean SD II Mean SD n 

77 ________________________ ______________ ___ 

85 __________________________ ______________ ___ 

____________ 91 ___________ ___________ ____________ __ 

B2MKO 1 96334000 62882587.3 5 7192000 6901425.215 5 
2 138300000 57619007.3 5 7296000 2213 194.524 5 

117980000 _______________ 5 7342000 ___ 

_______________ 43943736.8 
________________ 2837475.991 104240000 _____________ 5 7276000 ___ 

____________ 34772230.3 
_____________ 2743998.907 

10 81120000 19876921.3 5 6124000 1967035.841 5 
13 45386000 24729233.3 5 5748000 3248448.861 5 
17 50600000 ____________ S 4390000 ___ 

___________ 19718899.6 
____________ 902607.3343 20 38200000 12211470 5 2772000 ___ 

____________ 
____________ 

_____________ 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 34 40740000 ___________ S 3864000 ____________ S 
____________ 13481394.6 _____________ 506635.964 ___ 

38 33980000 15116117.2 5 3468000 1330139.09 5 
42 38840000 15452605 5 3504000 _____________ S 

____________ ____________ _____________ 688534.676 ___ 

44 35280000 19116929.7 5 3266000 910291.1622 5 
48 31600000 17624982.3 5 3196000 726691.1311 5 
55 38920000 30824779 5 2654000 ___ 

___________ 
___________ 

____________ 475794.0731 63 29300000 ____________ S 2530000 ___ 

___________ 22330584.4 
____________ 274135.0032 

72 19070000 13309188.6 5 2522000 437344.258 5 
77 30680000 24960508.8 5 2650000 531554.3246 5 
85 24738000 _____________ S 1816000 ___ 

____________ 22937833.8 _____________ 410524.0553 5 
____________ 91 18234000 ___________ S 1736000 __ 

____________ ____________ 10913394.5 _____________ 297707.9105 5 
HLA-AKO 1 63960000 33085918.5 5 59320000 32265414.92 5 
CJITAKO 2 55412000 31461432.3 5 49560000 9862707.539 5 

64686000 _______________ S 41264000 ________________S 
___________ 39918742.2 ____________ 22521777.9 __ 

6 88440000 _____________ S 33442000 ___ 

10 68320000 18250397.3 5 42040000 4585084.514 5 
13 57880000 8452041.17 5 37028000 20443236.53 5 
17 39320000 ____________ S 41400000 ___ 

__________ 11283040.4 
___________ 10968135.67 

20 40480000 12259363.8 5 37540000 8371260.359 5 
24 39900000 18287017.3 5 37740000 9070446.516 5 
27 37800000 ____________ S 31840000 ___ 

____________ 14406422.2 
______________ 11387185.78 

31 46160000 13751836.2 5 25020000 11377477.75 5 
34 39820000 8990383.75 5 28980000 5348551.206 5 
38 42620000 _____________ 5 31000000 ______________ 5 

___________ 8249363.61 ____________ 7146677.55 __ 

42 30740000 ____________ S 16928000 ___ 

___________ 10083798.9 
____________ 9138868.639 

44 31740000 9619667.35 5 26580000 7343500.528 5 
48 30740000 9147021.37 5 28620000 3141 178.123 5 
55 27600000 _____________ S 21340000 ___ 

___________ 5482244.07 ____________ 3673281.911 5 
63 24820000 ____________ S 12428000 _____________ S 

___________ 6599015.08 ____________ 3646082.83 __ 

72 10918000 3813609.84 5 13094000 3349355.162 5 
77 24840000 4728953.37 5 14200000 3801973.172 5 

_______________ 85 15520000 4283923.44 5 14580000 2920102.738 5 

258 

___________ 22053865.9 ____________ 18099663.53 5



WO20221140587 PCTfLTS2O21/064933 

Tcell Timepoin No NK cell injection ___ NK cell injection ___ 

injection t (days) Mean SD II Mean SD n 
____________91 17260000 ___________5 11256000 __ 

____________ ____________5452797.45 _____________2456141.283 5 

Example15:MHCIandMHCIIKOin-vivoefficacyofHD1Tcells 

[00491] Female NOG-hIL-15 mice were engrafted with 0.2x10A6 human acute 
0 

lymphoblasticleukemiacellline697-Luc2,followedbytheinjectionof1Oxi0A6engineeredT 

cellswithvariouseditsinordertodeterminewhethertheeditsprovideaspecificanti-tumor 

effect.GroupsofTcellsstudiedinclude:acontrolgroupofTcellswithnoedits(697 9 

only), 
TcellswitheditsinTRACandTRBC(TCRKO);TcellswitheditsinTRACandTRBCand 

insertionof insertionofHD1(TCRKO/WT1insert);TcellswitheditsinTRACandTRBC, 0 

HD1,anddisruptioninHLA-A(HLA-AKO);TcellswitheditsinTRACandTRBCinsertion 

ofHD1, andeditsinHLA-AandinCIJTA(AlloWT1);andTcellswitheditsinTRACand 

TRBCandinsertionofHD1inthepresenceofaDNA 9 

P1K~icompoundandeditsinHLA-A 
andinCIJTA(AlloWT1+PKiCompound1).  

15.1.TcellPreparation 

[00492] TcellsfromHLA-A2+donor(110046967)wereisolatedfromtheleuokopheresis 

productsofhealthydonor(STEMCELLTechnologies).TcellswereisolatedusingEasySep 

HumanTcellisolationkit(STEMCELLTechnologiesCat#17951)followingmanufacturerI,5 

protocolandcryopreservedusingCryostorCS10(STEMCELLTechnologiesCat#07930).The 

daybeforeinitiatingTcelleditingcellswerethawedandrestedovernightinTcellactivation 

serum (Gemini #100-512), iX GlutaMAX (Thermofisher #35050061), 10mM HEPES 

(Thermofisher#15630080),200U/mLJL-2(Peprotech#200-02),JL-7(Peprotech#200-07),IL-iS 

(Peprotech#200-1S).  

15.2.Multi-editingTcellswithsequentialLNPdelivery 

[00493] TcellswerepreparedbytreatinghealthydonorcellssequentiallywithfourLNP 

compositionsco-formulatedwithCas9mRNAandsgRNAtargetingeitherTRACTRBCCJITA 

andHLA-A.ThelipidportionoftheLNPcompositionsincludedLipidAcholesterolDSPCand 

PEG2k-DMGina50:38.5:10:1.5molarratiorespectively.Thelipidnucleicacidassemblieswere 

formulatedwithalipidaminetoRNAphosphate(N:P)molarratioofabout6,andaratioofgRNA 

tomRNAof1:2byweight.AtransgenicWT1-targetingTC1{wassite-specificallyintegratedinto 
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mediaTCAM:CTSOpTmizer(Thermofisher#A3705001)supplementedwith2.50ohumanAB
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theTRACcutsitebydeliveringahomology-directedrepairtemplateusingAAVindicatedinTable 

30,incombinationwiththesmallmoleculeinhibitorofDNA-dependentproteinkinasetoboostthe 

tgTCR.insertionrate.Theinhibitorreferredtohereinafteras'~DNAPKJCompound1"is9-(4,4

difluorocyclohexyl)-7-methyl-2-((7-methyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)amino)-7,9

dihydro-8H-purin-8-onealsodepictedas.  

0 
N 

-N N~N 
AN I 
N 

[00494] DNAPKJCompound1waspreparedasfollows: 

GeneralInformation 

[00495] Allreagentsandsolventswerepurchasedandusedasreceivedfromcommercial 

vendorsorsynthesizedaccordingtocitedprocedures.Allintermediatesandfinalcompounds 

werepurifiedusingflashcolumnchromatographyonsilicagel.NMRspectrawererecorded 

onaBrukerorVarian400MHzspectrometerandNMRdatawerecollectedinCDCl3at 

ambienttemperature.Chemicalshiftsarereportedinpartspermillion(ppm)relativetoCDCl3 

(7.26).Datafor1HNMRarereportedasfollows:chemicalshiftmultiplicity(br broads 

singled doublett triplets quartetdd doubletofdoubletsdt doubletoftripletsm 

massspectrometerwithanelectrosprayionization(ESI)source.Purityofthefinalcompounds 

wasdeterminedbyUPLC-MS-ELSusingaWatersAcquityH-Classliquidchromatography 

instrumentequippedwithSQD2massspectrometerwithphotodiodearray(PDA)and 

evaporativelightscattering(ELS)detectors.  

[00496] Example1- Compound1 

Intermediate1a:(E)-NN-dimethyl-N'-(4-methyl-5-nitropyridin-2-yl)formimidamide 

I 
IN N ~N 

02N dx

[00497] Toasolutionof4-methyl-5-nitro-pyridin-2-amine(5g,1.0equiv.)intoluene(0.3 

M)wasaddedDMF-DMA(3. 0equiv.).Themixturewasstirredat110 0 Cfor2h.Thereaction 

mixturewasconcentratedunderreducedpressuretogivearesidueandpurifiedbycolumn 
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multiplet),couplingconstantandintegration.MSdatawererecordedonaWatersSQD2
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chromatographytoaffordproductasayellowsolid(590'4'HNMR(400MHz,(CD3)2S0)6 

8.82(s,1H),8.63(s,1H),6.74(s,1H),3.21(in,6H).  

Intermediate1b:(E)-N-hydroxy-N'-(4-methy1-5-nitropyridin-2-yl)formimidamide 

H 

N N~N 
02N -4-

[00498] ToasolutionofIntermediatela(4g,1.0equiv.)inMeOH(0.2M)wasadded 

NH2OHHCl(2.0equivj.Thereactionmixturewasstirredat80 0 Cfor1h.Thereaction 

mixturewasfilteredandthefiltratewasconcentratedunderreducedpressuretogivearesidue.  

TheresiduewaspartitionedbetweenH20andEtOAcfollowedby2xextractionwithEtOAc.  

Theorganicphaseswereconcentratedunderreducedpressuretogivearesidueandpurifiedby 

columnchromatographytoaffordproductasawhitesolid(660'41HNMR(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).  

Intermediateic:7-methyl-6-nitro-[1,2,4]triazolo[1,5-a]pyridine 

N 
NAN 

I 
02N 

[00499] ToasolutionofIntermediatelb(2.5g,1.0equiv.)inTHF(0.4M)wasadded 

trifluoroaceticanhydride(1.0equiv.)at0 0 C.Themixturewasstirredat25 0 Cfor18h.The 

reactionmixturewasfilteredandthefiltratewasconcentratedunderreducedpressuretogive 

solid(440o) 'HNMR(400MHzCDCl3)69.53(s,1H),8.49(s,1H),7.69(s,1H),2.78(dJ 

1.0Hz,3H).  

Intermediateid:7-methyl-II1,2,4]triazololll,5-a]pyridin-6-amine 

N 
NAN 

I 
H2N -- 4 

[00500] ToamixtureofPd/C(lOOow/w 0.2equiv.)inEtOH(0.1M)wasadded 

Intermediate1c(1.0equiv.andammoniumformate(5.0equiv.).Themixturewasheatedat 

1050 Cfor2h.Thereactionmixturewasfilteredandthefiltratewasconcentratedunder 

reducedpressuretogivearesidue.Theresiduewaspurifiedbycolumnchromatographyto 
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aresidue.Theresiduewaspurifiedbycolumnchromatographytoaffordproductasawhite
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affordproductasapalebrownsolid.'HNMR(400MHz,(CD3)2S0)68.41(s,2H),8.07(dJ 

9.0Hz,2H),7.43(s,1H),2.22(s,3H).  

Intermediate1e:8-methylene-1,4-dioxaspiroll4.5]decane 

[00501] Toasolutionofmethyl(triphenyl)phosphoniumbromide(1. 15equiv.)inTHF(0.6 

M)wasaddedn-BuLi(1. 1equiv.)at-78 0 Cdropwiseandthemixturewasstirredat0 0 Cfor 

1h.Then,1,4-dioxaspiro[4.5]decan-8-one(50g,1.0equiv.)wasaddedtothereactionmixture.  

Themixturewasstirredat25 0 Cfor12h.Thereactionmixturewaspouredintoaq.NH4Clat 

00 CdilutedwithH20andextracted3xwithEtOAc.Thecombinedorganiclayerswere 

concentratedunderreducedpressuretogivearesidueandpurifiedbycolumnchromatography 

toaffordproductasacolorlessoil(510o).'HNMR(400MHzCDCl3)64.67(s,1H),3.96(s, 

4H),2.82(tJ 6.4Hz,4H),1.70(tJ 6.4Hz4H).  

Intermediate1f7,10-dioxadispiro[2.2. 46~2~]dodecane 

0 

[00502] ToasolutionofIntermediate4a(5g,1. 0equiv.)intoluene(3M)wasaddedZnBt2 

(2,57equiv.)dropwiseat-40 0 Candthemixturewasstirredat-40 0 Cfor1h.Then 

diiodomethane(6.0equiv.)wasaddeddropwisetothemixtureat-40 0 CunderN2.Themixture 

wasthenstirredat20 0 Cfor17hunderN2atmosphere.Thereactionmixturewaspouredinto 

aq.NH4Clat00 Candextracted2xwithEtOAc.Thecombinedorganicphaseswerewashed 

vacuum.Theresiduewaspurifiedbycolumnchromatographytoaffordproductasapale 

yellowoil(730o).  

Intermediateig:spiroll2.5]octan-6-one 

[00503] ToasolutionofIntermediate4b(4g,1.0equiv.)in1:1THF/H20(1.0M)was 

addedTFA(3.0equiv.).Themixturewasstirredat20 0 Cfor2hunderN2atmosphere.The 

reactionmixturewasconcentratedunderreducedpressuretoremoveTHFandtheresidue 

adjustedpHto7with2MNaOH(aq.).Themixturewaspouredintowaterand3xextracted 

withEtOAc.Thecombinedorganicphasewaswashedwithbrinedriedwithanhydrous 

Na2SO4filteredandthefiltratewasconcentratedinvacuum.Theresiduewaspurifiedby 
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withbrine(20mL),driedwithanhydrousNa2SO4,filteredandthefiltratewasconcentratedin
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columnchromatographytoaffordproductasapaleyellowoil(680o).'HNMR(400MHz 

CDCl3)62.35(tJ 6.6Hz4H),1.62(tJ 6.6Hz,4H),0.42(s,4H).  

Intermediate1h:N-(4-methoxybenzyl)spiro[2.5]octan-6-amine 

PMBHN 

[00504] To a mixture of Intermediate 4c (2 g, 1. 0 equiv.) and (4

methoxyphenyl)methanamine(1. 1equiv.)inDCM(0.3M)wasaddedAcOH(1.3equiv.).The 

mixturewasstirredat20 0 Cfor1hunderN2atmosphere.ThenNaBH(OAc)3(3.3equiv.)was 

addedtothemixtureat0 0 Candthemixturewasstirredat20 0 Cfor17hunderN2atmosphere.  

ThereactionmixturewasconcentratedunderreducedpressuretoremoveDCMandthe 

resultingresiduewasdilutedwithH20andextracted3xwithEtOAc.Thecombinedorganic 

layerswerewashedwithbrinedriedoverNa2SO4filteredandthefiltratewasconcentrated 

underreducedpressuretogivearesidue.Theresiduewaspurifiedbycolumnchromatography 

toaffordproductasagraysolid(510o).'HNMR(400MHz,(CD3)2S0)67.15- 7.07(in,2H), 

6.77-6.68(in,2H),3.58(5,3H),3.54(s,2H),2.30(ddtJ 10.1,7.3,3.7Hz1H),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).  

Intermediate1i:spiro[2.5]octan-6-amine 

[00505] ToasuspensionofPd/C(lOOow/w,1.0equiv.)inMeOH(0.25M)wasadded 

Intermediate4d(2g,1.0equiv.)andthemixturewasstirredat80 0 Cat50Psifor24hunder 

H2atmosphere.Thereactionmixturewasfilteredandthefiltratewasconcentratedunder 

reducedpressuretogivearesiduethatwaspurifiedbycolumnchromatographytoafford 

productasawhitesolid.'HNMR(400MHz,(CD3)2S0)62.61(ifJ 10.8,3.9Hz,1H),1.63 

(dddJ 9.6,5.1,2.2Hz,2H),1.47(tdJ 12.8,3.5Hz2H),1.21- 1.06(in,2H),0.82-0.72 

(in,2H),0.14- 0.05(in,2H).  

Intermediatelj:ethyl2-chloro-4-(spiro[2. 5]octan-6-ylamino)pyriinidine-5-carboxylate 
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HN 
EtO2C A- N 

N 
N'<CI 

[00506] Toamixtureofethyl2,4-dichloropyrimidine-5-carboxylate(2.7g,1.0equiv.)and 

Intermediateii(1.0equiv.)inACN(0.5- 0.6M)wasaddedIQCO3(2.5equiv.)inoneportion 

underNtThemixturewasstirredat20 0 Cfor12h.Thereactionmixturewasfilteredandthe 

filtratewasconcentratedunderreducedpressuretogivearesidue.Theresiduewaspurifiedby 

columnchromatographytoaffordproductasawhitesolid(540o). 'HNMR(400MHz 

(CD3)2S0)68.64(s,1H),8.41(dJ 7.9Hz, 1H),4.33(qJ 7.1Hz, 2H),4.08(dJ 9.8 

Hz1H),1.90(ddJ 12.7,4.8Hz, 2H),1.64(tJ 12.3Hz,2H),1.52(qJ 10.7,9.1Hz 

2H),1.33(tJ 7.1Hz, 3H),1.12(dJ 13.0Hz,2H),0.40- 0.21(in,4H).  

Intermediate1k:2-chloro-4-(spiro[2.5]octan-6-ylamino)pyrimidine-5-carboxylicacid 

HN 
HO2C 

N 
N 

[00507] Toasolutionoflntermediate1j(2g,1.0equiv.)in1:1ThIF/H20(0.3M)wasadded 

LiOH(2.0equiv.).Themixturewasstirredat20 0 Cfor12h.Thereactionmixturewasfiltered 

adjustedtopH2with2MHClandtheprecipitatewascollectedbyfiltrationwashedwith 

waterandtriedundervacuum.Productwasuseddirectlyinthenextstepwithoutadditional 

purification(820o).'HNMR(400MHz,(CD3)2S0)613.54(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 13.6,4.2Hz, 2H),0.08(ddJ 8.3,4.8Hz4H).  

Intermediate11:2-chloro-9-(spiroll2.5]octan-6-yl)-7,9-dihydro-8H-purin-8-one 

0 I-N 
HNXN 

-K 
N CI 
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andthefiltratewasconcentratedunderreducedpressuretogivearesidue.Theresiduewas
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[00508] ToamixtureofIntermediate1k(1.5g,1.0equiv.)andEt3N(1.0equiv.)inDMF 

(0.3M)wasaddedDPPA(1.0equivj.Themixturewasstirredat120 0 Cfor8hunderN2 

atmosphere.Thereactionmixturewaspouredintowater.Theprecipitatewascollectedby 

filtrationwashedwithwateranddriedundervacuumtogivearesiduethatwasuseddirectly 

inthenextstepwithoutadditionalpurification(670o).'HNMR(400MHz,(CD3)2S0)611.68 

(s,1H),8.18(s,1H),4.26(ddtJ 12.3,7.5,3.7Hz,1H),2.42(qdJ 12.6,3.7Hz,2H),1.95 

(tdJ 13.3,3.5Hz, 2H),1.82- 1.69(in,2H),1.08- 0.95(in,2H),0.39(tdqJ 11.6,8.7 

4.2,3.5Hz,4H).  

Intermediate1in:2-chloro-7-methyl-9-(spiro[2.5]octan-6-yl)-7,9-dihydro-8H-purin-8-one 

0 
kr-N 

~NxN 

NACI 

[00509] Toamixtureoflntermediate11(1.0g,1.0equiv.)andNaOH(5.0equiv.)in1:1 

THF/H20(0.3-0.5M)wasaddedMel(2.0equiv.).Themixturewasstirredat20 0 Cfor12h 

underN2atmosphere.Thereactionmixturewasconcentratedunderreducedpressuretoafford 

aresiduethatwaspurifiedbycolumnchromatographytoaffordproductasapaleyellowsolid 

(670o).'HNMR(400MHzCDCl3)67,57(s,1H),4.03(ifJ 12.5,3.9Hz,1H),3.03(s,3H), 

1H),0.63(dpJ 14.0,2.5Hz2H),-0.05(s,4H).  

Compound1:7-methyl-2-((7-methyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)ainino)-9

(spiro[2.5]octan-6-yl)-7,9-dihydro-8H-purin-8-one 

0 
N 

-NN~N 
XN I 

-'p 

[00510] ToamixtureofIntermediatein(1.0equiv.)andIntermediateid(1.0equiv.), 

Pd(dppf)C12(0.2equiv.),XantPhos(0.4equivjandCs2CO3(2.0equiv.)inDMF(0.2- 0.3 
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2.17(qdJ 12.6,3.8Hz,2H),1.60(tdJ 13.4,3.6Hz2H),1.47- 1.34(in,2H),1.07(s,
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M)wasdegassedandpurged3xwithN2andthemixturewasstirredat130 0 Cfor12hunder 

N2atmosphere.Themixturewasthenpouredintowaterandextracted3xwithDCM.The 

combinedorganicphasewaswashedwithbrinedriedoverNa2SO4filteredandthefiltrate 

wasconcentratedinvacuum.Theresiduewaspurifiedbycolumnchromatographytoafford 

productasanoff-whitesolid.'HNMR(400MHz,(CD3)2S0)S9,09(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(dt, 

J 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].  

[00511] ThesequentialeditsoccurredforeachgroupasillustratedinTable30.  

1100512] Table30 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 
A1loWT1+DNA CIJTA HLA-A TRAC/AAV TRBC 
PMCompound +Compound1 
1 _______________(0.25uM) _______________ 

15.3.LNPTreatmentandExpansionofTcells 

[00513] LNPcompositionswereformulatedinApoB-containingmediaanddeliveredtoT 

cellsasfollows:onday1, LNPcompositionsasindicatedinTable30wereincubatedata 

MeanwhileTcellswereharvestedwashedandresuspendedatadensityof2x1 0 A 6 cells/mL 

inTCAMwitha1:50dilutionofTCellTransActhumanreagent(Miltenyl,130-111-160).T 

cellsandLNP-ApoEmediaweremixedata1:1ratioandTcellsplatedincultureflasks 

overnight.  

[00514] Onday2 LNPcompositionsasindicatedinTable30wereincubatedata 

concentrationof25ug/inLinTCAMcontaining20ug/mLrhApoE3(Peprotech350-02).LNP

ApoBsolutionwasthenaddedtotheappropriatecultureata1:10ratio.  

[00515] Onday3,TRAC-LNPcompositions(Table30)wereincubatedataconcentration 

of5ug/mLinTCAMcontaining10ug/inLrhApoE3(Peprotech350-02).MeanwhileTcells 

wereharvestedwashedandresuspendedatadensityoflxlOA 6 cells/niinTCAM.Tcells 

andLNP-ApoEmediaweremixedata1:1ratioandTcellswereplatedincultureflasks.WT1 
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concentrationof5ug/mLinTCAMcontaining5ug/mLrhApoE3(Peprotech350-02).
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AAVwasthenaddedtotherelevantgroupsatanMOJof3x10A5GC/cell.Compound1was 

addedtotherelevantgroupsatafinalconcentrationof0.25uM.  

[00516] Onday4LNPcompositionsasindicatedinTable30wereincubatedata 

concentrationof5ug/mLinTCAMcontaining5ug/mLrhApoE3(Peprotech350-02).Tcells 

werewashedbycentrifugationandresuspendedatadensityoflxlOA 6 cells/mLLNP-ApoB 

solutionwasthenaddedtotheappropriateculturesata1:1ratio.  

[00517] Ondays5through11, TcellsweretransferredtoaGREXplate(WilsonWolf)in 

Tcellexpansionmedia(TCEM:CTSOpTmizer(Thermofisher#A3705001)supplemented 

with50oCTSImmuneCellSerumReplacement(Thermofisher#A2596101),lxGlutaMAX 

(Thermofisher#35050061),10mMHEPES(Thermofisher#15630080),200U/mLJL-2 

(Peprotech#200-02),IL-7(Peprotech#200-07),IL-15(Peprotech#200-15)andexpanded.  

BrieflyT-cellswereexpandedfor6-dayswithfreshcytokinesupplementationeveryother 

day.CellswerecountedusingaVi-CELLcellcounter(BeckmanCoulter)andfoldexpansion 

wascalculatedbydividingcellyieldbythestartingmaterial.  

15.4.QuantificationofTcelleditingbyflowcytometryandNGS 

1100518] PostexpansioneditedTcellswerestainedinanantibodycocktailtodetermine 

HLA-A2knockout(HLA-AY),HLA-DR-DP-DQknockdownviaCJITAknockout(HLA

DRDPDQ),WT1-TCRinsertion(CD3~Vb8~),andthepercentageofcellsexpressingresidual 

endogenous(CD3~Vb&).Cellsweresubsequentlywashed analyzedonaCytoflexLX 

instrument(BeckmanCoulter)usingtheFlowJosoftwarepackage.Tcellsweregatedonsize 

canbefoundinTable31andFigures14A-14F.ThepercentoffullyeditedAlloWT1-Tcells 

expressingtheWT1-TCRwithknockoutofHLA-AandCIJTAwasgatedas 

CD3~VbS~HLA-AHLA-DRDPDQ.HighlevelsofHLA-AandCJITAknockoutaswellas 

WT1-TCRinsertionandendogenousTCRKOwereobservedineditedsamples.NotablyT 

cellsreceivingDNAPKinhibitorCompound1showedimprovededitingefficiencies.  

1100519] IVISimagingoflivemicewasperformedtoidentifyluciferase-positivetumorcells 

byIVISspectrum.IVISimagingwasdoneat2days,6days,9days,13days,16daysand18 

daysafterTcellinjection.MicewerepreparedforimagingwithaninjectionofD-luciferini.p.  

at10~tL/gbodyweightperthemanufacturer'I srecommendationabout1504peranimal.  

AnimalswereanesthetizedandthenplacedintheIVISimagingunit.Thevisualizationwas 

performedwiththeexposuretimesettoautofieldofviewDmediumbinningandF/stopset 
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to1. Table32andFigure15showradiance(photons/s/cm2/sr)fromluciferaseexpressingT 

cellspresentatthevarioustimepointsafterinjectionoutto18days.  

[00520] Table31-Tcelleditingefficiency 

Endogenous WT1 HLA- HLA
_______ CDS+ TCR+ TCR+ ____________ 
______________________________________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 

[00521] Table32- TotalFlux(pbotons/sJfromluciferase-expressingtargetcellsin 

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 
6 11756250 ________________ 

________________________ 6759771.63 ___ 

9 6542375000 4097940177 8 
13 34156125000 19588932739 8 

_________________ 18 _________________ ___ 

TCRKO 2 8696250 3615004.20 8 
6 8755000 ________________ 8 

________________________ 3659211.47 ___ 

9 1985750000 1311102671 8 
13 39295000000 18556359711 8 
16 50442857143 12082474518 7 

_________________ 18 35000000000 0 1 

TCRKO/WT1 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 
________ _______________504219.55 __ 

_____________________9 1785000 691416.77 8 
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__________________ _________ Mean SD n 
13 9851428.57 13794971.82 7 
16 35832857.14 53937852.11 7 
18 53608571.43 65167479.22 7 

A11oWT1 2 1085625 137185.94 8 
6 1100250 

________________ 

________ ________________ 136031.25 ___ 

9 12085000 20455051,77 8 
13 43676250 87426018.67 8 
16 146917500 

______________ 

________ ________________ 310795920.60 ___ 

_________________ 18 31418750 
_______________ 

________________ ________ ________________ 33596200.65 ___ 

A11oWT1+ 2 1138000 429877.06 8 
DNAPki 6 1152750 420860.26 8 

9 1720000 
________________ 

________ ________________ 654391.77 ___ 

13 3976250 5828721.83 8 
16 39420000 ______________ 8 

________ ________________ 97704137.36 ___ 

_____________________ 18 80597500 162813409.10 8 

15.5.EngineeredTCellCytokineRelease 

[00522] EngineeredTcellspreparedasdescribedinExamples10.1and10.2wereassayedfor 

theircytokinereleaseprofiles.InvitroOCJ-AML3tumorcellkillingassayswereseparately 

performed(datanotshown)usingtheengineeredTcells.Thesupematantsfromthetumorcell 

killingassayswereusedtoevaluateeachengineeredTcell'scytokinereleaseprofile.  

[00523] BrieflyTCRKGTcellsAutologousWT1Tcells(TCRKG+WT1TCRinsertion), 

andAllogeneicWT1Tcells(asindicatedinTable33)werethawedandrestedovernightin 

TCGMsupplementedwitJL-2,JL-7,andIL-15. Thefollowingdayacocultureassaywasset 

OCJ-AML3targettumorcellswerepulsedwitVLDpeptideatdifferentconcentrations(500,50 

5,0.5,0.05,and0.005nM)for1hr.NextTcellsfromeachgroupwerecountedandresuspended 

inTCGMmediawitoutcytokinesandco-culturedwitpulsedOCJ-AML3at1:1E:Tratio.The 

Tcellnumbersinteco-culturewerenormalizedtotheinsertionratestokeepteE:Tconsistent 

amongdifferentgroups.After24hoursofco-culturetesupernatantfromeachco-culture 

samplewasdilutedSxinDiluent2fromtheU-PLEXImmuno-OncologyGroup1(hu) 

Assayskit(MSDCatNo.K1S1AEL-2).50~tLofdilutedsamplesfromeachgroupwere 

loadedontothemesoscalediscovery(MSD)plateandincubatedfor1hour.  

[00524] Table33- Tcellengineering.  
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Endogenous WT1 HLA- HLA
_______ CDS+ TCR+ TCR+ ____________ 
______________________________________DRDPDQ- A11oWT1+ 
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 
A11oWT1 28.8 0.51 69.3 98.7 96.2 66.1 
A11oWT1+ 
Compound 1 29,2 0.23 89.8 99 96.5 86 

[00525] ForeachofthecytokinesmeasuredbiotinylatedcaptureantibodyfromtheU

PLEXImmuno-OncologyGroup1(hu)Assays(MSDCatNo.K151AEL-2)wasaddedto 

theassignedlinkeraccordingtothekit'sprotocol.Theantibody-linkermixtureswere 

vortexedandincubatedatroomtemperaturefor30minutes.Postincubationtheplatewas 

washedsealedandstoredovernight.  

[00526] Thefollowingdaycalibratorscontainingstandardsforeachofthecytokines(JL-2 

andJFN-y)tobeassayedwerereconstitutedasperthemanufacturer'sinstructionsand 

dilutedtocreatea4-foldstandardcurve.  

[00527] Theplateswerewashedand504ofthedetectionantibodysolution(prepared 

accordingtokitinstructions)wasaddedtoeachwelloftheMSDplate.Theplatewas 

incubatedfor1hour.  

[00528] AfterincubationtheplatewaswashedandreadimmediatelyontheMSD 

instrument.CytokinereleaseisshowninTables34-35andFigs.16A-16B.  

JFN-y 

Log[peptide 

(nM)] TCRKO AutoWT1 AlloWT1 

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 

[00530] Table35:IL-2 
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JL-2 

Log[peptide 

(nM)] TCRKO AutoWTl 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 

-2.30 6.55 2.18 5.19 1.32 4.94 2.17 

Example16:HLA-A+CITTADKOICellsDoNotElicitHostCD4orCD8 

ProliferationinaMixedLymphocyteReactionAssay 

[00531] Tcellswereisolatedfromperipheralbloodofahealthyhumandonorwiththe 

followingMHCIphenotype:HLA~A*02:01:01G,03:01:010HLA~B*07:02:01GHLA

C*07:02:010.Brieflyaleukapheresispack(StemcellTechnologies)wastreatedinammonium 

chlorideRBClysisbuffer(StemcellTechnologiewCat.07800)for15minutestolyseredblood 

cells.Peripheralbloodmononuclearcell(PBMC)countwasdeterminedpostlysisandTcell 

isolationwasperformedusingEasySepHumanTcellisolationkit(StemcellTechnologies 

Cat.17951)accordingtomanufacturersprotocol.IsolatedCD3+Tcellswerere-suspendedin 

CryostorCS10media(StemcellTechnologiesCat.07930)andfrozendowninliquidnitrogen 

untilfurtheruse.  

activationmedia(TCAM)composedofOpTmizerTCGMasdescribedinExample3further 

supplementedwith100U/mLofrecombinanthumaninterleukin-2(PeprotechCat.200-02),5 

ng/mlJL-7(PeprotechCat.200-07),5ng/mlIL-iS(PeprotechCat.200-15).Cellswererested 

at370 Cfor24hours.  

[00533] Twenty-fourhourspostthawingTcellswerecountedandresuspendedat2x10A 6 

cells/mlinTCAMmediaand1:50v/vofTransAct(MiltenyiBiotecCat.30-111-160)was 

added.1xlOA 6 cellswereaddedtoeachwellofa24-welltissuecultureplatekeeping2wells 

foreachgrouptobeengineeredand2wellsasuneditedcontrols(Groupsengineered:Unedited 

orWTB2MKO(alsoindicatedasHLA-JorHLAclassI),CJITA(alsoindicatedasHLA 

classIIorHLA-IJ)KOB2M+CIJTADROHLA-AKOHLA-A+CIJTADKO).Theplate 

wastransferredtoa37 0 Cincubator.LNPcompositionscontainingmRNAencodingcas9 
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(SEQIDNO:802)andsgRNAGO13675(SEQIDNO:27),targetingCIJTAwereformulated 

withlipidA cholesterolDSPCandPEG2k-DMGina50:38.5:10:1.5molarratio 

respectively.ThelipidnucleicacidassemblieswereformulatedwithalipidaminetoRNA 

phosphate(N:P)molarratioofabout6,andaratioofgRNAtomRNAof1:2byweight.LNP 

compositionsat5ug/mlwereincubatedinOpTmizerTCAMfurthersupplementedwith5 

ug/mlrecombinanthumanApoE3(PeprotechCat.350-02)for15minutesat37 0 C.In6out 

ofthe12wells, pre-incubatedLNPandTcellswithTransactweremixedtoyieldfinal 

concentrationsoflxlOA 6 Tcells/mland2,5ggtotalRNA/mLofLNPinTCAMmediawith 

2.50~humanABserum,100U/nIofrecombinanthumaninterleukin-2(PeprotechCat.200

02),5ng/mlJL-7(PeprotechCat.200-07),Sng/mlIL-15(PeprotechCat.200-15)(2wellsfor 

theCIJTAKOgroup,2wellsforHLA-A+CIJTADKOgroupand2wellsfortheB2M+ 

CIJTADKOgroup).AlltheadditionalwellsweremockeditedwithmediacontainingApoE3 

butnoLNPcompositions.Allcellswereincubatedat37 0 Cfor24hours.  

[00534] 24hourspostactivation,2previouslyuntreatedwellsand2CIJTALNPcontaining 

wellsweretreatedwithLNPcompositionsforB2M(forB2MKOandB2M+CIJTADKO 

groups);and2previouslyuntreatedwellsand2CJITALNPcontainingwellsweretreatedwith 

LNPcompositionsforHLA-A(forHLA-AKOandHLA-A+CIJTADKOgroups).LNP 

compositionscontainingtheCas9mRNAandsgRNAG000529(SEQIDNO:216)targeting 

B2MandLNPcompositionscontainingmRNAencodingcas9(SEQIDNO:802)andsgRNA 

G018995(sgRNAcomprisingSEQIDNO:214,asshowninTable4)targetingHLA-Awere 

formulatedlipidAcholesterol1,DSPCandPEG2k-DMGina50:38.5:10:1.5molarratio 

phosphate(N:P)molarratioofabout6,andaratioofgRNAtomRNAof1:2byweight.LNP 

compositionsat25ug/mlwereincubatedinOpTmizerTCAMfurthersupplementedwith 

2Oug/mlrecombinanthumanApoE3(PeprotechCat.350-02)for15minutesat37 0 C.The 

B2MandHLA-ALNPcompositionswereaddedtotheappropriatewellsofthe24wellplate 

asmentionedabovetoyieldfinalconcentrationsof2.5ggtotalRNA/mLofLNPinTCAM 

mediawith2,50ohumanABserum,100U/mLofrecombinanthumaninterleukin-2(Peprotech 

Cat.200-02),5ng/mlIL-7(PeprotechCat.200-07),5ng/mlIL-iS(PeprotechCat.200-15).  

AnadditionalgroupofcellsweremockeditedwithmediacontainingApoE3butnoLNP 

compositionstoserveastheuneditedorWTcontrol.Allcellswereincubatedat37 0 Cfor24 

hours.  

[00535] 24hourspostthesecondroundofeditingcellswerewashedbyspinningatSOOXO 

forSminsandresuspendedinTCEMmediacontainingwith50oCTS T M ImmuneCellSR 
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(GibcoCat.A2596101),100U/mEofrecombinanthumaninterleukin-2(PeprotechCat.200

02),5ng/mlIL-7(PeprotechCat.200-07),5ng/mlJL-15(PeprotechCat.200-15.Thecells 

wereculturedandmaintainedin0-Rexplatefor7dayswithregularchangesinmediaand 

cytokines, afterwhichthey werere-suspendedinCiyostorCS10media(Stemcell 

TechnologiesCat.07930)andfrozendowninliquidnitrogenuntilfurtheruse.  

[00536] FortheMLRassaysixgroupsofdonorTcells(wildtypeuneditedB2MKOHLA

AKOCIITAKOHLA-A+CIJTADKOB2M+CIJTADKO)werethawedandresuspended 

inTCGMatlxlOA 6 /mL+100U/mlIL-2,0.5ng/mLJL-7&JL-15(DonorandHostHLA

genotypesareshownbelowinTable36).Peripheralbloodmononuclearcells(PBMCs)from 

3hosts(AutologoushostAllogeneichost(HLA-BandCmatchedhost),andPositivecontrol 

host(HLA-AHLA-BandHLA-Cmismatched)werethawedresuspendedinTCGMat 

lxlOA6 /mL+100U/mlJL-2,0.5ng/mLIL-7&JL-15.Donorandhostcellswererested 

overnightina37 0 Cincubator.Thefollowingdaydonorcellflaskswereirradiatedat4000rad 

andspundownandeachgroupwasresuspendedatlxlOA 6 /mLinTCGMwithoutcytokines.  

HostPBMCsfromthetwohostsweredepletedofCD56~cellsusingtheCD56MicroBeads 

(MiltenyiBiotecCat.No.130-050-401).About1x10A 6 cellsfromeachhostweresavedin15 

mEtubesforunlabeledflowcontrols.Tolabel1SxlOA 6 cellsofeachhostavialofCellTrace 

Violet(ThermoFisherCat.No.C34571)wasbroughttoroomtemperatureandreconstituted 

using204DM50togenerateastockof5mMCTV.Hostcellswereresuspendedat 

~4x10A6 /nThinphosphatebufferedsaline(CorningCat.No.21-040-CV)andtransferredto 

another50mLconicaltube.Afteradding18g.LCTVintothetubestostainhostcellsthetubes 

to40mLwithTCGMwithoutcytokinestoabsorbanyunbounddye.Thelabelledhostcells 

werethenspundownat500xgfor5minutesandresuspendedinTCGMwithoutcytokinesat 

lxlOA6 /mL.50,000cellsper504perwellofhostPBMCswereplatedperwellfrom 

appropriatehosts.Inthewellsrequiring4xhostcells(controlsamplestonormalizethedata), 

200,000hostcellswereplatedper2004perwell.Inthehostcellslabelled"host+TransAct" 

(proliferationpositivecontrol),50,000cellsper504perwellofhostPBMCswereseeded 

followedbytheadditionof14ofTCellTransAct T M human(MiltenyiBiotecCat.No.130

111-160),andthevolumeofthesewellswasmadeupto2004withcytokinefreeTCGM.  

Theirradiateddonorcellswereplatedaccordingtotheplatelayoutat150,000cellsper1504 

perwell.Forflowcontrols,50,000cellsfromonedonorandhosteachwereplatedtogether.  

Thevolumeinallwellswasfilledto200p.LwithTCGMwithoutcytokines.  
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[00537] Onday5postco-culturehalfthemediaQOO4)fromeachwellwasreplaced 

withfreshmedia(TCGMwithoutcytokines).  

[00538] OndaySpostco-culturetheassayplatewasstainedandanalyzedbyflow 

cytometry.Forthepurposeofstainingtheplatewasspunat600xgfor3minutesflickedto 

removemediaand100gLofa1:100v/vsolutionofFcblocker(BiolegendCat14422302)in 

FACSbufferwasaddedtoeachwell.CellswereresuspendedintheFcblockerandtheplate 

wasincubatedatroomtemperaturefor5minutes.Anantibodycocktailwaspreparedsuchthat 

eachantibodywaspresentata1:100v/vdilutionand1004ofthisantibodymixturewas 

addedtoeachsamplewell.Theplatewasprotectedfromlightbycoveringwithanaluminum 

foilandincubatedat2-8 0 Cfor20-30minutes.Afterstainingtheplatewasspunat600xgfor 

3minutesflickedtoremovemediaandwashedwith2004ofFACSbuffer.Theplatewas 

washedagainandthecellpelletswereresuspendedin704ofa1:200v/vsolutionofthe 

viabilitydye7-AAD(BDPharmingenCat#51-6898lE).Unstainedwellswereresuspended 

in704ofFACSbuffer.Theplatewasrunonfastmode(60secondsperwell)onCytoflex 

flowcytometer.TheresultsshowninTables37Aand37BandFigures13Aand13B(figures 

showasubsetofdataforWildtypeB2MKOandHLA-A+CJITADKO),demonstratethat 

theHLA-A+CIJTADKOcellselicitminimalCD4andCDSresponsesintheallogeneichost 

(HLA-BandCmatched),whichwerecomparabletotheresponseelicitedbyB2M+CIJTA 

DKOcells.Resultsforeachgrouphavebeennormalizedtothatoftheproliferationofthe4x 

hostgroupfortherespectivehost.  

[00539] Table36- GenotypesofTcelldonorandPBMCHosts 

Tcell DPA1*O1:0 
Donor A*02:01: DRB1*15:0 DQA1*01:0 3:010, 

and 010 B*07:02: C*07:02: 1:010 2:010, 02:07:010, 
Autolo 03:01:01 010 010 DRB5*01:0 DQB1*06:0 DPB1*04:01 

gous 0 1:010 2:010 :010, 
Host ________________________________________________________ 19:01:010 

B*07:02: C*05:01: DRB1*13:0 DQB1*06:0 DPB1*02:01 15:01:010 2:010, :020, BC A*02:01: 010, 010, DRB3*01:0 DQA1*01:0 DPA1*01:0 
matches 44:02:01 07:02:01 1:020 06:03:010 04:02:010, 
dHost 

0 0 DRB5*01:0 2:010, 
________ __________________ 1:01 01:03:010 3:010 
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______ HLA-A HLA-B HLA-C HLA-DR HLA-DQ HLA-DP 

HLA DRB1*Q~:Q 

A*11:O1: 

mis- 010, B*40:O1: C*03:04: 1010 DQB1*04:O DPB1*03:O1 

matches 24:02:01 13:02:010 2:010, :O1G, 

dHost DRB3*03:0 06:04:010 05:01:010 

1:010 

[00540] Table37A- ProliferationofHostCD4+TCells 

Autologous Host Allogeneic Host Positive Control Host 

0 0 0 0 o 
Group Average0~ SD o Average o SD o Average 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 

B2M -13.50 2.66 -3.22 5.10 42.47 3.20 

KO ______________________________________________________ 

CJITA 
KO -12.62 4.27 -7.00 5.54 -8.83 14.93 

B2M 
+ 

CJITA -11.98 2.76 -5.15 5.21 -14.20 4.64 

KO ______________________________________________________ 

HLA- 7.96 7.67 12.41 41.83 s.o~ 

AKO -9.14 

HLA

CJITA -11.33 2.03 -3.00 4.47 -3.97 6.57 

KO ______________________________________________________ 

Autologous Host Allogeneic Host Positive Control Host 

0 0 0 
Group Average0~ SD0~ Average o SD0~ Average o SD0 

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 

B2M -8.87 3.75 20.41 0.95 31.97 11.70 

KO ______________________________________________________ 

CJITA 
KO 1.43 5.24 6.17 4.89 56.07 8.53 

B2M 
+ 

CJITA 9.63 14.50 -0.05 4.59 0.47 5.23 

KO ______________________________________________________ 

HLA- 23.65 25.31 16.59 71.83 2.25 
AKO 22.40 
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Autologous Host Allogeneic Host Positive Control Host 
0 0 0 0 o 

Group Average0~ SDo Averageo SDo Averageo SD0 
Normalized Normalized Normalized Normalized Normalized Normalized 
Proliferation Proliferation Proliferation Proliferation Proliferation Proliferation 

HLA

CJITA 17.57 12.00 5.14 2.88 58.13 7.02 
KO ______________________________________________________ 

Example17:SequentialDeliveryofMultipleLNPCompositionsforMultipleGene 

DisruptionsandInsertions 

[00542] Tcellswereengineeredwithaseriesofgenedisruptionsandinsertions.Healthy 

donorcellsweretreatedsequentiallywithfourLNPcompositionseachLNPcompositionco

formulatedwithmRNAencodingCas9(SEQIDNO:802)andsgRNAtargetingeitherTRAC 

(0013006)(SEQIDNO:203),TRBC(0016239)(SEQIDNO:211),CJITA(0013675)(SEQ 

IDNO:27),orHLA-A(0018995)(sgRNAcomprisingSEQIDNO:214,asshowninTable 

4),LNPcompositionswereformulatedaccordingtotheGroupsindicatedinTable38with 

eitherlipidAcholesterolDSPCandPEG2k-DMGina35:47.5:15:2.5molarratio(Groups1 

and2),respectivelyorlipidAcholesterolDSPCandPEG2k-DMGina50:35.5:10:1.5molar 

ratio(Group3),respectivelyattheindicateddoses.Groups1and2differinLNPconcentration.  

ThelipidnucleicacidassemblieswereformulatedwithalipidaminetoRNAphosphate(N:P) 

molarratioofabout6,andaratioofgRNAtomRNAof1:2byweight.AtransgenicWT1 

targetingTCRwassite-specificallyintegratedintotheTRACcutsitebydeliveringahomology 

toTcellsasdescribedinTable38.  

17.1.TcellPreparation 

[00543] TcellsfromthreeHLA~A*02:01+serotypeswereisolatedfromtheleuokopheresis 

productsoftwohealthydonors(STEMCELLTechnologies).Tcellswereisolatedusing 

EasySepHumanTcellisolationkit(STEMCELLTechnologiesCat#17951)following 

manufacturersprotocolandcryopreservedusingCiyostorCS10(STEMCELLTechnologies 

Cat#07930).ThedaybeforeinitiatingTcelleditingcellswerethawedandrestedovernight 

inTcellactivationmedia(TCAM:CTSOpTmizerThermofisher#A3705001)supplemented 

with2.50ohumanABserum(Gemini#100-512),iXGlutaMAX(Thermofisher#35050061), 
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10imMHEPES(Thermofisher#15630080),200U/mLIL-2(Peprotech#200-02),JL-7 

(Peprotech#200-07),andIL-15(Peprotech#200-15).  

17.2.LNPTreatmentandExpansionofTcells 

[00544] LNPcompositionswerethawedanddilutedoneachdayinApoBcontainingmedia 

anddeliveredtoTcellsasfollows.  

[00545] Table38- OrderofEditingforTCellEngineering 

Group Day1Edit Day2Edit Day3Edit Day4Edit 
(LNP (LNP (LNP (LNP 
formulation& formulation& formulation& formulation& 
final final final final 

__________concentration) concentration) concentration) concentration) 
Group CIJTAKO HLA-AKO TRACE TRBCKO 

9 9 9 

(Lipid~: (LipidA. (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 
____________________________________________________________________________ gg kg 
Group CIJTAKO HLA-AKO TRACE TRBCKO 

9 9 9 

(Lipid~: (LipidA. (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, 

________~g/mL) 2.5 ~g/mL) 2.5 ~g/mL) 2.5 jxg/mL) 
Group CIJTAKO HLA-AKO TRACE TRBCKO 

9 9 9 

(Lipid~: (LipidA. (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, 
jtg/mL) 2.5 gg/mL) 2.5 gg/mL) 2.5 gg/mL) 

Unedited None None None None 

[00546] Onday1,LNPcompositionsasindicatedinTable38wereincubatedinTCAM 

andresuspendedatadensityof2x10A6cells/mLinTCAMwitha1:50dilutionofTCell 
9 

TransActhumanreagent(Miltenyi,130-111-160).TcellsandLNP-ApoEmediaweremixed 

ata1:1ratioandTcellsplatedincultureflasksovernight.  

[00547] Onday2 LNPcompositionsasindicatedinTable38wereincubatedata 

concentrationof2Sjig/mLinTCAMcontaining20~g/mLrhApoE3(Peprotech350-02).LNP

ApoBsolutionwasthenaddedtotheappropriatecultureata10:1ratio.  

[00548] Onday3,asindicatedinTable38TRAC-LNPcompositionswereincubatedin 

TCAMcontaining5jag/ntrhApoE3(Peprotech350-02).MeanwhileTcellswereharvested 

washedandresuspendedatadensityof1x10A 6 cells/mLinTCAM.TcellsandLNP-ApoE 

mediaweremixedata1:1ratioandTcellswereplatedincultureflasks.WT1AAVwasthen 
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containing5gg/mLrhApoE3(Peprotech350-02).MeanwhileTcellswereharvestedwashed
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addedtoeachgroupataMOIof3x10A5GC/cell.TheDNA-PKinhibitor"Compound~was 

addedtoeachgroupataconcentrationof0.25jaM 

[00549] Onday4,LNPcompositionsasindicatedinTable38wereincubatedinTCAM 

containing5jxg/mLrhApoB3(Peprotech350-02).MeanwhileTcellswereharvestedwashed 

andresuspendedatadensityoflxlOA 6 cells/mLinTCAM.TcellsandLNP-ApoEmediawere 

mixedata1:1ratioandTcellsplatedincultureflasks.  

[00550] Ondays5-13,Tcellsweretransferredtoa24-wellGREXplate(WilsonWolf', 

80192)inTcellexpansionmedia(TCBM:CTSOpTmizerThermofisher#A3705001) 

supplementedwith50ohumanABserum(Gemini#100-512],iXGlutaMAX(Thermofisher 

#35050061],10mMHEPES(Thermofisher#15630080),200U/mLJL-2(Peprotech#200-02), 

JL-7(Peprotech#200-07),IL-15(Peprotech#200-15)andexpandedpermanufacturers 

protocols.BrieflyT-cellswereexpandedfor8-dayswithmediaexchangesevery2-3days.  

[00551] PostexpansioneditedTcellswereassayedbyflowcytometiytodetermineHLA

A*02:01knockoutHLA-DR-DP-DQknockdownviaCIJTAknockoutWT1-TCRinsertion 

(CD3~Vb8~),andthepercentageofcellsexpressingresidualendogenous(CD3~VbW).TCells 

wereincubatedwithanantibodycocktailtargetingthefollowingmolecules:VbS(Biolegend 

Cat.348104),HLA-A2(BiolegendCat.343320),HLA-DRDPDQ(BiolegendCat.361712), 

CD4(BiolegendCat.300538),CD8(BiolegendCat.301046),CD3(BiolegendCat.317336), 

CCR7(BiolegendCat.353214),CD62L(BiolegendCat.304820),CD45RA(BiolegendCat.  

304134),CD45RO(BiolegendCat.304230),CD56(BiolegendCat.318328),Viakrome 

(BeckmanCoulterCat.C36628).CellsweresubsequentlywashedprocessedonaCytoflex 

weregatedonsizeandCD4/CD8statusbeforeeditingandinsertionratesweredetermined.  

ThepercentageofcellsexpressingrelevantcellsurfaceproteinsfollowingsequentialTcell 

engineeringareshowninTable39andFigure17AforCDS+Tcellsrespectively.Thepercent 

ofTcellswithallintendededits(insertionoftheWT1-TCRcombinedwithknockoutofHLA

AandCIJTA)wasgatedas00CD3~Vb8~HLA-AHLA-DRDPDQandisshowninFigure 

17B.HighlevelsofHLA-AandCIJTAknockoutaswellasWT1-TCRinsertionwere 

observedineditedsamplesfromallgroupsyielding>750ooffullyeditedCDS+Tcells.The 

lowerdosage(0.65jag/mL)usedwithLipidA35:15:47.5:2.5compositionshowedsimilar 

potencyineditingTcellsacrossalltargetsastheLipidA50:10:35.5:1.5formulationatahigher 

dose(2.5gg/mL).  

[00552] Table39.EditingratesinCD8+Tcells 
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LXinstrument(BeckmanCoulter)andanalyzedusingtheFlowJosoftwarepackage.Tcells
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________________________________Group 1 _______ Group2 _______ Group3 Unedited 
Edit Mean SD N Mean SD N Mean SD N Mean SD 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 
(Vb8+,CD3+,HLA 
-DRPDPDQ
,HLA~A*O2:O1-) _______ ____ ______ ____ ______ 

HLA-AKO(HLA- 97.1 3.6 3.0 96.4 4.7 3.0 96.4 4.4 3.0 3.6 3.8 3.0 
A*O2:O1~) _______________ _______________ ______ 

CIJTAKO(HLA- 99.3 0.4 3.0 9'7i7 2.1 3.0 982 0.9 3.0 in na na 

DRDPDQ-) __________________________________________ 

99.3 0.1 3.0 993 0.1 3.0 982 1.1 3.0 1.8 1.4 3.0 TCRKO(CD3-) __________________________________________ 
WT1TCR 82.6 2.0 3.0 85.6 0.8 3.0 81.1 2.1 3.0 0.2 0.2 3.0 
Insertion_(Vb8+) ______________ _____ _______ ______ ____ _______ _____ _____ _______ _____ _____ 

Example18:CITTAGuideRNAscreeninginTcellswithBC22n 

[00553] DifferentsgRNAswerescreenedfortheirpotencyinknockingouttheCJITA 

geneinhumanTcellsusingCtoTbaseediting.ThepercentageofTcellsnegativeforMHC 

classIIand/orCD74proteinexpressionwasassayedfollowingCIJTAeditingfollowing 

electroporationwithmRNAanddifferentsgRNAs.  

18.1TcellPreparation 

[00554] Healthyhumandonorapheresiswasobtainedcommercially(Hemacare),andcells 

werewashedandresuspendedinCliniMACS®PBS/EDTAbuffer(MiltenyiBiotecCat.130

070-525)andprocessedinaMu1tiMACS T M Cell24SeparatorPlusdevice(MiltenyiBiotec).  

TcellswereisolatedviapositiveselectionusingaStraightfromLeukopak®CD4/CDS 

cryopreservedforfutureuseinCryostor®CS10(StemCellTechnologiesCat.07930).  

[00555] UponthawTcellswereplatedatadensityof1.0x10%cells/mLinTcell 

growthmedia(TCGM)composedofCTSOpTimizerTCellExpansionSFMandTCell 

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).Tcellswererestedinthismediafor24hoursatwhichtime 

theywereactivatedwithTCellTransAct T M humanreagent(MiltenyiCat.130-111

160)addedata1:100ratiobyvolume.Tcellswereactivatedfor48hoursprior 

toelectroporation.  
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MicroBeadkithuman(MiltenyiBiotecCat.130-122-352).Tcellswerealiquotedand
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18.2TcelleditingwithRNAelectroporation 

[00556] SolutionscontainingmRNAencodingBC22n(SEQIDNO:972)andUGI(SEQ 

IDNO:815)werepreparedinP3buffer.OnehundredgMofCIJTA-targetingsgRNAswere 

removedfromtheirstorageplatesanddenaturedfor2minutesat95 0 Candincubatedat 

roomtemperaturefor5minutes.Forty-eighthourspostactivationTcellswereharvested, 

centrifugedandresuspendedataconcentrationof12.5x10A6Tcells/mLinP3 

electroporationbuffer(Lonza).Forelectroporation,1x1 0 A 5 Tcellsweremixedwith20 

ng/~tLofBC22nmRNAs,20ng4tLofUGImRNAand20pmolsofsgRNAinafinal 

volumeof204ofP3electroporationbuffer.Thismixwastransferredinduplicatetoa96

wellNucleofectorTMplateandelectroporatedusingthemanufacturerspulsecode.  

ElectroporatedTcellswereimmediatelyrestedin804ofCTSOptimizerTcellgrowth 

mediawithoutcytokinesfor15minutesbeforebeingtransferredtonewflat-bottom96-well 

platescontaininganadditional804ofCTSOptimizerTcellgrowthmediasupplemented 

with2Xcytokines.Theresultingplateswereincubatedat37 0 Cfor10days.Onday4post

electroporationcellsweresplit1:2in2U-bottomplates.OneplatewascollectedforNOS 

sequencingwhiletheotherplatewasreplenishedwithCTSOptimizerfreshmediawithlx 

cytokines.ThisplatewasusedforflowcytometiyonDay7.  

18.3FlowcytometryandNGSsequencing 

[00557] Onday7post-editingTcellswereassayedbyflowcytomettytodeterminethe 

surfaceexpressionofCD74andHLA-DRDPDQ.TheresultsareshowninTable40.  

cellstainingbuffer(BioLegendCat.No.420201).AntibodiesagainstCD3(BioLegendCat.  

No.317336),CD4(BioLegendCat.No.317434),CDS(BioLegendCat.No.301046),and 

Viakrome(BeckmanCoulterCat.No.C36628)weredilutedat1:100,andantibodiesagainst 

HLAIl-DR(BioLegendCat.No.327018),HLAIJ-DP(BDBiosciencesCatNo.750872), 

HLAJI-DQ(BioLegendCat.No.561504),andCD74(BioLegendCat.No.326808)were 

dilutedat1:50.Cellsweresubsequentlywashedresuspendedin1004ofcellstaining 

bufferandprocessedonaCytoflexflowcytometer(BeckmanCoulter).Flowcytometrydata 

wasanalyzedusingtheFlowJosoftwarepackage.Tcellsweregatedbasedonsizeshape, 

viabilityCD8HLAIJ-DPHLAIJ-DQHLAIJ-DRandCD74expression.  

[00558] Table40.Percentageofcellsnegativeforsurfaceproteinfollowinggenomic 

editingofCIITAwithBC22n.(n2) 
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BrieflyTcellswereincubatedfor30minutesat4 0 Cwithamixtureofantibodiesdilutedin
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Guide %HLA II-DP- %HLA II-DQ- %HLA II-DR- %CD74
ID Mean SD Mean SD Mean SD Mean SD 

0000502 68.70 3.54 76.30 4.24 76.70 3.96 66.25 5.87 

0016788 62.95 1.91 73.40 3.11 73.50 4.38 61.35 4.60 

0016053 70.25 6.72 71.50 4.95 73.90 4.10 60.20 6.08 

0016103 63.05 6.29 73.95 1.20 75.30 0.71 63.25 1.63 

0016114 65.80 1.98 74.70 4.38 75.85 5.30 65.25 5.87 

0016117 63.70 0.57 74.60 3.25 76.00 3.11 63.45 5.30 

0016034 85.55 2.19 86.30 1.13 87.95 0.07 80.30 0.14 

0016035 85.35 3.75 83.55 1.06 84.05 0.35 75.25 1.20 

0016039 74.95 0.35 78.20 0.71 78.50 0.28 68.90 1.27 

0016040 61.90 0.85 76.30 2.26 77.80 1.56 64.10 2.55 

0016041 68.60 1.84 77.30 0.85 76.75 0.35 64.20 0.00 

0016043 79.95 1.48 82.55 0.35 82.50 0.71 73.80 0.00 

0016044 87.84 3.17 87.80 1.56 88.65 1.34 83.75 1.91 

0016045 82.25 2.90 88.70 0.99 88.35 0.78 83.40 0.99 

0016047 76.85 0.21 85.40 0.28 85.05 0.21 79.20 0.00 

0016050 59.05 1.91 86.80 0.71 83.40 0.57 79.00 0.99 

0016052 76.85 0.21 79.25 0.78 80.55 0.92 70.85 1.34 

0016054 70.30 1.70 79.85 1.20 79.30 0.42 70.35 0.35 

0016055 73.35 1.34 82.15 2.19 82.15 1.77 73.10 1.56 

0016056 75.80 1.41 86.05 1.20 86.35 1.34 79.05 1.91 

0016057 77.90 0.71 83.95 0.35 84.45 0.21 75.30 0.99 

0016058 83.65 2.19 87.25 1.06 88.20 0.99 81.20 1.41 

0016060 72.55 0.78 82.70 1.84 83.05 2.47 73.55 2.76 

0016061 73.15 6.29 83.10 0.57 82.55 0.21 74.50 0.42 

0016063 74.60 7.35 83.75 0.64 83.50 0.71 75.45 0.35 

0016065 77.80 0.28 77.70 1.98 80.00 1.56 69.35 3.18 

0016068 97.73 0.26 98.07 0.81 97.59 0.66 98.55 0.66 

0016071 87.05 4.31 88.55 0.49 89.45 0.49 84.80 0.85 

0016074 96.88 0.19 96.34 0.04 95.85 0.57 96.56 0.23 

0016075 86.05 0.92 88.20 0.85 88.50 0.14 83.50 1.27 

0016076 96.69 0.64 96.67 0.01 96.38 0.02 96.34 0.18 

0016077 92.27 2.50 91.20 1.22 91.40 1.44 89.39 1.68 

0016078 71.20 0.28 79.55 1.48 80.65 1.48 70.40 0.85 

0016079 89.31 1.57 91.24 0.55 90.24 0.00 88.40 0.14 

0016081 74.35 0.07 83.05 1.06 83.00 0.42 73.20 1.41 

0016082 82.30 5.09 87.50 0.71 88.80 0.14 82.25 0.07 

0016083 74.95 4.88 82.90 0.57 83.95 0.21 74.65 1.06 

0016085 79.90 2.97 85.40 0.71 87.45 0.07 79.45 0.49 

0016086 97.71 0.33 98.06 0.44 96.63 0.08 98.89 0.18 
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0016064 97.98 0.17 97.80 0.18 96.83 0.13 98.58 0.04
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Guide %HLA II-DP- %HLA II-DQ- %HLA II-DR- %CD74
ID Mean SD Mean SD Mean SD Mean SD 

0016087 70.25 9.12 78.55 3.61 78.30 3.39 69.30 4.24 

0016088 82.25 5.16 87.40 0.57 88.30 0.42 81.75 1.06 
0016089 69.00 1.27 76.65 1.34 79.00 1.70 67.35 1.06 

0016091 95.35 0.95 96.81 0.24 96.64 0.25 97.15 0.28 

0016092 94.89 0.61 94.87 0.45 95.35 0.83 94.65 0.37 

0016093 91.33 0.31 92.35 0.26 93.94 0.23 90.51 0.37 

0016094 79.70 4.24 84.85 2.05 85.70 2.69 78.75 2.90 

0016095 83.00 2.12 90.55 0.23 90.54 0.24 85.25 0.49 

0016097 71.85 6.86 82.80 1.56 82.40 1.27 73.00 1.70 

0016098 74.40 5.66 82.35 3.32 83.50 2.69 74,55 4.45 

0016099 86.30 2.69 89.71 1.00 90.57 0.35 86.25 1.06 

0016100 76.65 1.34 83.90 2.69 86.25 2.19 77.25 3.04 

0016101 69.30 0.71 77.55 1.48 78.55 1.77 68.65 1.77 

0016102 71.00 1.84 80.70 0.99 80.60 1.56 70.10 0.99 

0016106 82.00 1.27 87.55 0.64 88.80 0.71 81.30 1.41 

0016108 88.24 3.73 91.49 0.02 91.42 0.66 87.00 0.85 

0016109 88.05 0.92 90.20 1.27 90.41 1.85 86.85 2.05 

0016110 88.50 3.25 91.12 0.99 90.14 1.05 87.35 1.20 

0016111 78.15 0.92 84.45 0.78 85.80 0.85 78.45 1.20 

0016112 72.20 3.82 79.85 2.33 81.70 2.26 73.05 2.47 

0016115 95.58 1.10 98.36 0.73 97.69 0.48 98.54 0.40 

0016116 88.95 0.35 91.15 2.47 92.29 1.79 88.08 2.94 

0016066 68.90 0.57 73.20 1.70 74.20 0.99 62.25 2.76 

0016113 93.60 1.15 93.02 0.98 93.75 0.66 92.13 1.20 

0016084 96.42 0.83 98.38 0.33 97.32 0.69 98.77 0.17 

0016070 90.52 0.16 92.10 0.50 92.49 0.64 89.75 0.91 

0016090 96.41 1.27 98.06 0.08 97.43 0.15 98.66 0.10 

0016048 76.80 1.56 80.60 0.99 81.70 1.41 72.25 2.19 

0016051 65.85 20.44 83.15 1.63 84.45 1.34 75.20 2.40 

0016073 82.00 1.98 82.65 1.20 83.15 2.76 75.90 0.14 

0016037 80.55 1.91 78.05 0.35 80.15 0.07 70.20 0.57 

0016038 85.45 0.49 82.45 0.35 84.90 0.28 76.10 1.13 

0016046 90.10 0.05 90.75 0.47 91.09 0.86 87.45 0.78 

0016049 84.50 0.00 84.90 0.42 86.75 0.07 78.75 0.21 

0016036 85.05 1.06 83.15 1.48 85.00 0.99 76.45 2.47 

0016080 91.13 2.02 92.11 1.07 92.99 0.97 89.72 1.16 

0016096 75.00 4.38 82.90 3.82 83.45 3.61 75.65 4.31 

0016032 97.50 0.09 97.42 0.65 96.30 0.33 98.19 0.36 

0016033 91.32 0.88 87.75 0.49 88.20 0.28 84.10 0.14 
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0016104 84.95 1.77 89.69 1.53 91.20 0.97 86.00 1.41
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Guide %HLA II-DP- %HLA II-DQ- %HLA II-DR- %CD74
ID Mean SD Mean SD Mean SD Mean SD 

0016030 93.42 0.08 88.10 0.71 88.40 0.42 85.10 0.28 

0016067 96,69 0.25 95.82 0.69 95.14 0.64 96.30 0.48 

0016031 80.45 1.20 82.10 0.99 83.95 0.07 74.80 0.57 
0016062 74.80 11.17 86.60 0.28 86.75 0.35 80.15 0.35 

0016059 77.05 3.75 83.05 0.92 83.85 0.92 75.00 1.41 

0016105 66.55 5.87 74.90 3.68 76.50 3.68 65.25 3.75 

0016107 71.80 4.10 80.70 0.28 80.75 0.49 71.00 0.57 

0016042 95.06 0.02 95.90 0.30 94.17 0.35 94.89 1.02 
0016069 52.65 3.18 76.35 0.21 75.90 0.28 62.35 0.21 

0016072 46.45 4,45 73.50 0.57 71.35 0.92 56.55 0.64 

[00559] Onday4post-editingDNAsamplesweresubjectedtoPCRandsubsequentNOS 

analysisasdescribedinExample1. Table41showsCJITAeditingoutcomesinTcells 

editedwithBC22n.  

[00560] Table41.MeanpercenteditingatCITTAlocuswithBC22n.(n2J 

Guide %CtoT %CtoA/G % Indels 
ID Mean SD Mean SD Mean SD 

0000502 84.63 2.39 0.82 0.19 1.26 0.37 

0016788 95.63 0.06 0.99 0.39 0.72 0.15 

0016053 94.77 1.07 1.66 0.43 0.71 0.02 

0016103 95.60 0.97 0.63 0.23 0.75 0.29 

0016114 96.42 0.23 0.66 0.59 0.65 0.09 

0016117 96.23 0.70 0.82 0.28 0.90 0.17 

0016035 95.41 0.59 0.52 0.31 0.62 0.24 

0016039 88.20 1.33 1.51 0.42 7.99 1.32 

0016043 88.51 2.91 1.27 0.11 2.23 0.46 
0016044 0.13 0.03 90.04 0.38 9.83 0.41 

0016045 61.66 0.51 1.73 0.90 7.12 0.22 

0016047 92.74 0.48 0.80 0.06 3.00 0.13 

0016050 90.63 0.04 1.35 0.38 1.87 0.56 

0016052 92.68 1.74 0.83 0.44 3.26 1.66 

0016054 90.82 2.94 1.03 0.89 4.38 4.28 

0016055 83.61 1.98 0.46 0.21 10.63 1.04 

0016056 96.69 0.65 0.30 0.03 0.64 0.35 
0016057 93.83 0.35 0.98 0.18 0.99 0.47 

0016058 95.49 0.06 0.35 0.14 0.41 0.31 

0016060 85.95 0.54 0.49 0.16 7.63 1.63 

0016061 92.81 2.51 0.59 0.34 0.75 0.19 
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0016034 93.11 1.07 0.61 0.21 1.49 0.52
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Guide %CtoT %CtoAIG % Indels 
ID Mean SD Mean SD Mean SD 

0016063 70.60 1.87 0.31 0.15 0.25 0.07 

0016064 94.14 2.28 0.81 0.41 0.97 0.33 

0016065 57.50 1.68 0.61 0.37 1.15 0.32 
0016068 94.26 0.97 0.34 0.16 0.52 0.21 

6016071 93.78 0.73 0.84 0.14 2.17 0.40 

0016074 93.88 1.20 0.92 0.19 2.41 0.28 

0016075 91.72 0.73 0.58 0.15 2.89 0.52 
0016076 91.24 1.10 0.28 0.20 3.02 1.02 

0016077 94.94 1.07 1.08 0.53 1.50 0.46 

0016078 93,52 1,78 0.41 0,15 3,30 1.54 

0016079 96.29 0.05 0.51 0.08 0.81 0.13 
0016081 75.32 7.28 1.33 1.44 7.61 7.04 
6016082 31.35 5.20 0.07 0.14 34.39 6.24 

0016083 0.24 0.08 99.63 0.11 0.08 0.06 

0016085 80.16 3.07 0.74 0.37 0.36 0.12 
0016086 96.02 1.68 1.45 0.46 0.84 0.38 

0016087 90.30 1.43 0.32 0.20 5.11 0.54 
6016088 92.14 0.51 1.05 0.33 2.24 0.86 

0016089 94.49 0.39 0.61 0.30 1.14 0.30 

0016091 95.93 0.99 1.03 0.23 0.37 0.09 
0016092 95.62 0.79 1.17 0.40 0.71 0.28 

0016093 95.74 0.81 0.94 0.43 0.43 0.18 

0016094 95.85 1.03 0.58 0.39 0.99 0.48 
0016095 94.77 0.52 1.32 0.31 0.72 0.37 

0016097 94.90 1.64 0.55 0.19 1.40 0.51 

0016099 93.42 1.55 0.56 0.05 3.64 1.06 

0016100 96.54 0.93 0.46 0.22 0.46 0.36 

0016101 41.21 1.15 0.77 0.07 0.22 0.04 
0016102 96.06 1.23 0.46 0.05 0.69 0.25 
6016106 90.41 1.16 3.33 0.54 2.66 0.49 

0016108 76.19 0.74 0.42 0.28 0.69 0.38 

0016109 94.93 0.35 0.46 0.21 1.86 0.59 

0016110 87.64 1.01 0.55 0.20 7.63 0.72 

G016111 92.93 1.09 1.17 0.58 2.11 1.08 

0016112 1.56 0.46 1.79 0.90 0.03 0.05 

0016115 89.86 1.01 0.67 0.29 7.30 0.50 

0016116 91.37 0.33 0.54 0.27 0.59 0.09 

6016066 1.02 0.16 0.32 0.07 0.40 0.21 

0016113 93.23 0.98 1.10 0.16 2.40 0.57 
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0016098 91.71 1.11 0.48 0.18 0.50 0.36
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Guide %CtoT %CtoAIG % Indels 
ID Mean SD Mean SD Mean SD 

0016084 74.10 1.35 0.87 0.16 21.41 0.94 

0016104 0.00 0.00 0.00 0.00 0.00 0.00 
0016070 94.80 0.30 0.54 0.04 1.66 0.17 
0016090 84.09 0.00 0.51 0.00 12.29 0.00 
0016048 48.81 1.82 0.78 0.07 0.54 0.18 

0016051 95.69 0.45 1.06 0.09 0.91 0.25 

0016073 94.11 0.83 0.76 0.18 1.37 0.29 

0016037 64.35 3.31 1.61 0.81 3.46 4.94 
0016038 94.99 2.01 1.80 0.64 1.25 0.88 

0016046 82.29 2.89 0.88 0.54 14.28 2.86 
0016049 95.33 0.15 1.41 0.87 0.46 0.66 
0016036 71.71 3.82 0.63 0.14 1.94 0.40 

6016080 81.09 1.58 1.33 0.47 5.64 0.94 
0016096 94.79 0.33 0.45 0.10 1.81 0.37 

0016032 90.27 1.53 2.25 2.37 2.97 0.38 

0016033 83.90 0.89 1.79 1.63 5.03 0.94 

0016030 96.66 1.35 0.65 0.39 0.31 0.14 

6016067 95.79 0.26 0.61 0.17 1.37 0.26 

0016031 94.51 0.24 0.75 0.07 2.35 0.68 
0016062 93.37 0.45 1.17 0.13 1.91 0.33 

0016059 90.26 0.93 0.80 0.30 5.62 0.33 
G016105 95.81 1.17 0.53 0.24 0.47 0.45 

0016107 91.94 2.74 0.66 0.36 3.18 2.72 

0016042 90.07 0.00 0.97 0.00 2.51 0.00 

0016069 93.31 0.96 0.96 0.31 1.03 0.33 

Example19:ScreeningCITTAsgRNAsindose-responsewithBC22ninTcells 

[00561] HighlyefficientCIJTAsgRNAsidentifiedinExample18werefurtherassayedfor 

baseeditingefficacyatmultipleguideconcentrationsinTcells.Thepotencyofeachwas 

assayedforgenomeeditingefficacybyNtiSorbydisruptionofsurfaceproteinexpressionof 

HLA-DRDPDQbyflowcytometry.  

19.1TcellPreparation 

[00562] Healthyhumandonorapheresiswasobtainedcommercially(Hemacare),andcells 

werewashedandresuspendedininCliniMACS®PBS/EDTAbuffer(MiltenyiBiotecCat.  

130-070-525)andprocessedinaMu1tiMACS T M Cell24SeparatorPlusdevice 
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(MiltenyiBiotec).TcellswereisolatedviapositiveselectionusingaStraightfrom 

Leukopak®CD4/CDSMicroBeadkithuman(MiltenyiBiotecCat.130-122-352).Tcells 

werealiquotedandciyopreservedforfutureuseinCryostor®CS10(StemCellTechnologies 

Cat.07930).  

[00563] UponthawTcellswereplatedatadensityof1.0x10%cells/mLinTcell 

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).Tcellswererestedinthismediafor24hoursatwhichtime 

theywereactivatedwithTCellTransAct T M humanreagent(MiltenyiCat.130-111

160)addedata1:100ratiobyvolume.Tcellswereactivatedfor48hoursprior 

toelectroporation.  

19.2TcelleditingwithRNAelectroporation 

[00564] SolutionscontainingmRNAsencodingBC22n(SEQIDNO:972)andUGI(SEQ 

IDNO:815)werepreparedinP3buffer.100~iMCIJTAtargetingsgRNAswereremoved 

fromtheirstorageplatesanddenaturedfor2minutesat95 0 Candincubatedatroom 

temperaturefor5minutes.Forty-eighthourspostactivationTcellswereharvested, 

centrifugedandresuspendedataconcentrationof12.5x 1 0 A 6 Tcells/mLinP3 

electroporationbufferstartingfrom60pmolsina96-wellPCRplateinduplicate.Following 

dilution,1x1QA5Tcells,20ng4tLofBC22nmRNAsand20ng4tLofUGHmRNAwere 

mixedwithsgRNAplatetomakethefinalvolumeof204ofP3electroporationbuffer.  

Thismixwastransferredto4corresponding96-wellNucleofectorTMplatesand 

electroporatedusingthemanufacturer'spulsecode.ElectroporatedTcellswereimmediately 

restedin80p.LofCTSOptimizerTcellgrowthmediawithoutcytokinesfor15minutes 

beforebeingtransferredtonewflat-boffom96-wellplatescontaininganadditional804of 

CTSOpTmizerTcellgrowthmediasupplementedwith2Xcytokines.Theresultingplates 

wereincubatedat37 0 Cfor7days.Onday4post-electroporationcellsweresplit1:2intwo 

U-bottomplatesandoneplatewascollectedforNOSsequencingwhiletheotherplatewas 

replenishedwithCTSOptimizerfreshmediawithiXcytokines.Thisplatewasusedforflow 

cytometryonDay7.  
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19.3FlowcytometryandNGSsequencing 

[00565] Onday7post-editingTcellswereassayedbyflowcytomettytodetermine 

surfaceexpressionofHLA-DRDPDQ.BrieflyTcellswereincubatedfor30minutesat 

4ocwithamixtureofantibodiesdilutedincellstainingbuffer(BioLegendCat.No.  

420201).AntibodiesagainstCD3(BioLegendCat.No.317336),CD4(BioLegendCat.No.  

317434),CDS(BioLegendCat.No.301046),andViakrome(BeckmanCoulterCat.No.  

C36628)weredilutedat1:100,andantibodiesagainstHLAJJ-DRDPDQ(BioLegendCat.  

No.361714)weredilutedat1:50.Cellsweresubsequentlywashedresuspendedin100p.Lof 

cellstainingbufferandprocessedonaCytoflexflowcytometer(BeckmanCoulter).Flow 

cytometrydatawasanalyzedusingtheFlowJosoftwarepackage.Tcellsweregatedbasedon 

sizeshapeviabilityCDSandHLA-DRDPDQ.  

[00566] Table42showsCJITAeditingoutcomesandthepercentageofTcellsnegative 
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forHLA-DRDPDQinTcellsfollowingbaseeditingwithBC22n.
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Example20:EditinghumanTcellswithBC22nUGIand91-mersgRNAs 

[00568] Thebaseeditingefficacyof91-mersgRNAasassessedbyNOSandreceptor 

knockoutwascomparedtothatofa100-mersgRNAformatwiththesameguidesequence.  

[00569] Thetested91-mersgRNAincludea20-nucleotideguidesequence(asrepresented 

byN)andaguidescaffoldasfollows: 

mN*mN*mN* NNGUUUUAGAmGmCmUmAmGmAmAmAmU 

mAmGmCAAGUUAAAAUAAGGCUAGUCCGUUAUCACGAAAGGGCACCGAGUCG 

GmUmGmC*mU(SEQIDNO:1006),whereACGUandNareadeninecytosine, 

guanineuracilandanyribonucleotiderespectivelyunlessotherwiseindicated.Anmis 

indicativeofaTO-methylmodificationandan~isindicativeofaphosphorothioatelinkage 

betweenthenucleotides.UnmodifiedandmodifiedversionsoftheguideisprovidedinTable 

4(SequenceTable).  

0 Example20.1.Tcellpreparation 

[00570] 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).  

[00571] UponthawTcellswereplatedatadensityof1.0x10A6cells/mEinTcellgrowth 

0 

Supplement(ThermoFisherCat.A1048501),5ohumanABserum(GeminiBioCat.100
512)iXPenicillin-StreptomyciniXGlutamax,10mMHEPES,200U/nIrecombinant 

humaninterleukin-2(PeprotechCat.200-02),5ng/mlrecombinanthumaninterleukin7 

(PeprotechCat.200-07),and5ng/mlrecombinanthumaninterleukin15(PeprotechCat.  

200-15).Tcellswererestedinthismediafor24hoursatwhichtimetheywereactivated 

withTCellTransAct T M humanreagent(MiltenyiCat.130-111-160)addedata1:100ratio 

byvolume.Tcellswereactivatedfor48hourspriortoLNPtreatments.  

Example20.2.TcellLNPtreatmentandexpansion 

4 

[00572] Forty-eighthourspost-activationTcellswereharvestedcentrifugedat500gfor 

nunandresuspendedataconcentrationof1x10%Tcells/mLinTcellplatingmedia 

292 

media(TCGM)composedofCTSOpTmizerTCellExpansionSFMandTCellExpansion
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(TCPM):aserum-freeversionofTCGMcontaining400U/mLrecombinanthuman 

interleukin-2(PeprotechCat.200-02),10ng/mlrecombinanthumaninterleukin7 

(PeprotechCat.200-07),and10ng/mlrecombinanthumaninterleukin15(PeprotechCat.  

200-15).504ofTcellsinTCPM(5x1QA4Tcells)wereaddedperwelltobetreatedin 

flat-bottom96-wellplates.  

[00573] LNPswerepreparedasdescribedinExample1ataratioof35:47.5:15:2.5(Lipid 

A!cholesterol/DSPC/PBG2k-DMG).TheLNPswereformulatedwithalipidaminetoRNA 

phosphate(N:P)molarratioofabout6.LNPsencapsulatedasingleRNAspecieseithera 

sgRNAasdescribedinTable43,BC22nmRNA(SEQIDNo:972),orUGImRNA(SEQID 

No:815).  

Table43- 100-merand91-mersgRNAs.  

Gene target 100-mer 91-mer 
CJITA 0016086 0023521 

___________(SEQ ID NO: 395) (SEQ IDNO: 1008) 

[00574] PriortoTcelltreatmentLNPsencapsulatingasgRNAweredilutedto6.64 

gg/mLinTcelltreatmentmedia(TCTM):aversionofTCGMcontaining20ug/mL 

rhApoE3intheabsenceofinterleukins2,5or7.TheseLNPswereincubatedat37 0 Cfor15 

minutesandseriallydiluted1:4usingTCTMwhichresultedinan8-pointdilutionseries 

rangingfrom6.64~tg/mLtozero.Similarlysingle-cargoLNPswithBC22nmRNA(SEQID 

NO:972)orUGImRNA(SEQIDNO:815)weredilutedinTCTMto3.32and1.67gg/mL, 

respectivelyincubatedat37 0 Cfor15minutesandmixed1:1byvolumewithsgRNALNPs 

in96-wellplatesata1:1ratiobyvolume.Tcellswereincubatedat37 0 Cfor24hoursat 

whichtimetheywereharvestedcentrifugedat500gfor5mmresuspendedin2004of 

TCGMandreturnedtotheincubator.  

Example20.3.Evaluationofeditingoutcomesbynextgenerationsequencing(NGS) 

[00575] Fourdayspost-LNPtreatmentTcellsweresubjectedtolysisPCRamplification 

ofeachtargetedlocusandsubsequentNOSanalysisasdescribedinExample1. Table44 

andFig.18showseditinglevelsandtheCtoTeditingpurityinTcellstreatedwitha 

decreasingmassof100-meror91-mersgRNAtargetingCIJTA.  

[00576] Whencomparedtothe100-merversion,91-mersgRNAresultedinhigherediting 

frequencieswhendeliveredatthesameconcentration.NodifferencesinCtoTeditingpurity 

wereobservedbetween100-merand91-mersgRNAs.  

293 

seriallydilutedinthepreviousstep.Last,504fromtheresultingmixwasaddedtoTcells
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Table44- MeanpercenteditingattheCIJTAlocusinTcellstreatedwithsgRNAsinthe 

100-mer(G016086)or91-merformat(G023521).  

CIlIA 
____________ 100-mer ________________________ 91-mer ____________ 

sgRNA C to I C to AIG Indels CtoT CtoAIG Indels 
_______ Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 

(ng) ___________________________________________________________________ 
166.00 98.1 0.2 0.7 0.1 0.6 0.1 96.9 0.3 1.3 0.0 1.4 0.2 
41.50 97.3 0.2 0.4 0.1 0.3 0.1 98.1 0.2 0.6 0.1 0.8 0.1 
10.38 82.9 0.3 0.3 0.0 0.2 0.1 97.5 0.4 0.5 0.2 0.4 0.1 
2.59 43.3 0.5 0.3 0.1 0.2 0.1 88.0 1.1 0.4 0.1 0.3 0.1 
0.65 14.5 0.9 0.3 0.1 0.1 0.1 50.4 1.9 0.3 0.1 0.1 0.1 
0.16 4.3 0.2 0.2 0.1 0.0 0.0 17.7 0.5 0.3 0.0 0.1 0.1 
0.04 1.8 0.2 0.3 0.1 0.1 0.0 5.7 0.1 0.2 0.1 0.1 0.0 
0.00 0.6 0.1 0.2 0.1 0.1 0.0 0.8 0.0 0.2 0.1 0.1 0.0 

Example20.4.Evaluationofreceptorknockoutbyflowcytometry 

[00577] SevendayspostLNPtreatmentTcellswereassayedbyflowcytometryto 

evaluatereceptorknockout.Tcellswereincubatedwithafixableviabilitydye(Beckman 

CoulterCat.C36628)andanantibodycocktailtargetingHLA-DRDPDQ(BiolegendCat.  

361714).CellsweresubsequentlywashedanalyzedonaCytoflexLXinstrument(Beckman 

Coulter)usingtheFlowJosoftwarepackage.TcellsweregatedonsizeviabilityandCDS 

positivitybeforeexpressionofanymarkerswasdetermined.Theresultingdatawasplotted 

onGraphPadPrismv.9.0.2andanalyzedusingavariableslope(fourparameter)non-linear 

regression.  

100-merversion.Targetswithalowerpotency(i.e.,higherEC50)inthe100-merformat 

(CIJTA)seemtobenefitthemostfromusageof91-mersgRNAs.  

lable45- MeanpercentageofCD8+IcellsthatarenegativeforHLA-DRDPDQ 
surfacereceptorsfollowingtreatmentsgRNAtargetingCIlIArespectivelyinthe100
meror91-merformats.  

CIlIA(HLA-DRDPDQ-) 
sgRA 100-mer 91-mer 
(ng) Mean SD Mean SD 
166.00 98.3 0.2 98.7 0.2 
41.50 96.9 0.7 98.4 0.3 
10.38 85.2 0.7 97.7 0.3 
2.59 58.7 0.2 89.4 1.3 
0.65 44.8 1.1 63.4 0.5 
0.16 38.2 1.6 45.2 2.6 
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CITTA(HLA-DRDPDQ-J 
sgRA 100-mer 91-mer 

0.00 35.1 2.5 37.6 1.7 

Table46- Amount(pmoljofsgRNAthatleadtoa50%lossofreceptorexpressionin 
thesurfaceofCD8+Icells(ECSOs).Thefarrightcolumnshowsthefold-increasein 
potencyachievedby91-mersgRNAwhencomparedtothe100-merwiththesameguide 
sequence.  

100-mer 91-mer ECSOshift 
(100-mer/91

Gene tar et s RNA ID ECSO C mols) s RNA ID ECSO C mols) mer) 
_________________________ p ____________ p _________________ 

CJITA 0016086 0.123 0023521 0.027 4.60 

Example21.AdditionalEmbodiments 

[00579] Thedisclosurefurtherincludesthefollowingembodiments.  

[00580] Embodiment1isanengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellcomprisingageneticmodification 

intheCIJTAgenewhereinthegeneticmodificationcomprisesatleastonenucleotideofan 

exonwithinthegenomiccoordinateschrl6:10902662-chrl6:10923285.  

1100581] Embodiment2istheengineeredcellofembodiment1, whereinthegenetic 

modificationcomprisesatleast5contiguousnucleotideswithinthegenomiccoordinates 

chrl6:10902662-chrl6:10923285.  

whereinthegeneticmodificationcomprisesatleast6,7,8,9,or10contiguousnucleotides 

withinthegenomiccoordinateschrl6:10902662-chrl6:10923285.  

[00583] Embodiment4istheengineeredcellofanyoneoftheprecedingembodiments, 

whereinthegeneticmodificationcomprisesatleastoneCtoTsubstitutionoratleastoneA 

to0substitutionwithinthegenomiccoordinateschrl6:10902662-chrl6:10923285.  

[00584] Embodiment5istheengineeredcellofanyoneoftheprecedingembodiments, 

whereinthegeneticmodificationcomprisesatleastonenucleotideofanexonwithinthe 

genomiccoordinateschrl6:10906542-chrl6:10923285.  

[00585] Embodiment6istheengineeredcellofanyoneoftheprecedingembodiments, 

whereinthegeneticmodificationcomprisesatleastonenucleotideofanexonwithinthe 

genomiccoordinateschrl6:10906542-chrl6:10908121.  
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[00586] Embodiment7istheengineeredcellofanyoneoftheprecedingembodiments, 

whereinthegeneticmodificationcomprisesatleastonenucleotideofanexonwithinthe 

genomiccoordinateschosenfrom:chrl6:10907539-10907559,chrl6:10916426-10916446 

chrl6:10906907-10906927,chrl6:10895702-10895722,chrl6:10907757-10907777, 

chrl6:10907623-10907643,chrl6:10915626-10915646,chrl6:10906756-10906776, 

chrl6:10907476-10907496,chrl6:10907385-10907405,andchrl6:10923265-10923285.  

[00587] EmbodimentSistheengineeredcellofanyoneoftheprecedingembodiments, 

whereinthegeneticmodificationcomprisesatleastonenucleotideofanexonwithinthe 

genomiccoordinateschosenfrom:chrl6:10916432-10916452,chrl6:10922444-10922464 

chrl6:10907924-10907944,chrl6:10906985-10907005,chrl6:10908073-10908093, 

chrl6:10907433-10907453,chrl6:10907979-10907999,chrl6:10907139-10907159, 

chrl6:10922435-10922455,chrl6:10907384-10907404,chrl6:10907434-10907454, 

chrl6:10907119-10907139,chrl6:10907539-10907559,chrl6:10907810-10907830, 

chrl6:10907315-10907335,chrl6:10916426-10916446,chrl6:10909138-10909158, 

chrl6:10908101-10908121,chrl6:10907790-10907810,chrl6:10907787-10907807, 

chrl6:10907454-10907474,chrl6:10895702-10895722,chrl6:10902729-10902749, 

chrl6:10918492-10918512,chrl6:10907932-10907952,chrl6:10907623-10907643, 

chrl6:10907461-10907481,chrl6:10902723-10902743,chrl6:10907622-10907642, 

chrl6:10922441-10922461,chrl6:10902662-10902682,chrl6:10915626-10915646, 

chrl6:10915592-10915612,chrl6:10907385-10907405,chrl6:10907030-10907050, 

chrl6:10907935-10907955,chrl6:10906853-10906873,chrl6:10906757-10906777, 

[00588] Embodiment9istheengineeredcellofanyoneoftheprecedingembodiments, 

whereinthegeneticmodificationcomprisesatleastonenucleotideofanexonwithinthe 

genomiccoordinateschosenfrom:chrl6:10906853-10906873,chrl6:10922444-10922464 

chrl6:10907924-10907944,chrl6:10907315-10907335,chrl6:10916432-10916452, 

chrl6:10907932-10907952,chrl6:10915626-10915646,chrl6:10907586-10907606, 

chrl6:10916426-10916446,chrl6:10907476-10907496,chrl6:10907787-10907807, 

chrl6:10907979-10907999,chrl6:10906904-10906924,andchrl6:10909138-10909158.  

[00589] Embodiment10istheengineeredcellofanyoneoftheprecedingembodiments, 

whereinthegeneticmodificationcomprisesatleastonenucleotideofanexonwithinthe 

genomiccoordinateschosenfrom:chrl6:10895702-10895722,chrl6:10916432-10916452, 

chrl6:10907623-10907643,chrl6:10907932-10907952,chrl6:10906985-10907005, 

chrl6:10915626-10915646,chrl6:10907539-10907559,chrl6:10916426-10916446, 
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chrl6:10907476-10907496,chrl6:10907119-10907139,chrl6:10907979-10907999,and 

chrl6:10909138-10909158.  

[00590] Embodiment11istheengineeredcellofanyoneoftheprecedingembodiments, 

whereinthegeneticmodificationcomprisesatleastonenucleotideofanexonwithinthe 

genomiccoordinateschosenfrom:chrl6:10906853-10906873,chrl6:10906757-10906777 

chrl6:10895302-10895322,chrl6:10907539-10907559,chrl6:10907730-10907750, 

chrl6:10895702-10895722.  

[00591] Embodiment12istheengineeredcellofanyoneoftheprecedingembodiments, 

whereinthegeneticmodificationcomprisesatleastonenucleotideofanexonwithinthe 

genomiccoordinateschosenfrom:chrl6:10906853-10906873,chrl6:10922444-10922464 

andchrl6:10916432-10916452.  

[00592] Embodiment13istheengineeredcellofanyoneoftheprecedingembodiments, 

whereinthegeneticmodificationcomprisesatleastonenucleotideofanexonwithinthe 

genomiccoordinateschrl6:10906853-10906873.  

[00593] Embodiment14istheengineeredcellofanyoneoftheprecedingembodiments, 

whereinthegeneticmodificationcomprisesatleastonenucleotideofanexonwithinthe 

genomiccoordinateschr16:10922444-10922464.  

[00594] Embodiment15istheengineeredcellofanyoneoftheprecedingembodiments, 

whereinthegeneticmodificationcomprisesatleastonenucleotideofanexonwithinthe 

genomiccoordinateschrl6:10916432-10916452.  

[00595] Embodiment16istheengineeredcellofanyoneoftheprecedingembodiments, 

genomiccoordinateschrl6:10906757-10906777.  

[00596] Embodiment17istheengineeredcellofanyoneoftheprecedingembodiments, 

whereinthegeneticmodificationcomprisesatleastonenucleotideofanexonwithinthe 

genomiccoordinateschrl6:10895302-10895322.  

[00597] Embodiment18istheengineeredcellofanyoneoftheprecedingembodiments, 

whereinthegeneticmodificationcomprisesatleastonenucleotideofanexonwithinthe 

genomiccoordinateschrl6:10907539-10907559.  

[00598] Embodiment19istheengineeredcellofanyoneoftheprecedingembodiments, 

whereinthegeneticmodificationcomprisesatleastonenucleotideofanexonwithinthe 

genomiccoordinateschrl6:10907730-10907750.  
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[00599] Embodiment20istheengineeredcellofanyoneoftheprecedingembodiments, 

whereinthegeneticmodificationcomprisesatleastonenucleotideofanexonwithinthe 

genomiccoordinateschrl6:10895702-10895722.  

[00600] Embodiment21istheengineeredcellofanyoneoftheprecedingembodiments, 

whereinthegeneticmodificationcomprisesatleastonenucleotideofanexonwithinthe 

genomiccoordinateschri6:10907932-10907952.  

[00601] Embodiment22istheengineeredcellofanyoneoftheprecedingembodiments, 

whereinthegeneticmodificationcomprisesatleastonenucleotideofanexonwithinthe 

genomiccoordinateschrl6:10907476-10907496.  

[00602] Embodiment23istheengineeredcellofanyoneoftheprecedingembodiments, 

whereinthegeneticmodificationcomprisesatleastonenucleotideofanexonwithinthe 

genomiccoordinateschrl6:10909138-10909158.  

[00603] Embodiment24isanengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIrelativetoanunmodifiedcellcomprisingageneticmodification 

intheCIJTAgenewhereinthegeneticmodification 9 

compnsesanindelaCtoT 
substitutionoranAto0substitutionwithinthegenomiccoordinateschosenfrom: 

chrl6:10902662-10902682,chrl6:10902723-10902743,chrl6:10902729-10902749, 

chrl6:10903747-10903767,chri6:10903824-10903844,chrl6:10903824-10903844, 

chrl6:10903848-10903868,chrl6:10904761-10904781,chrl6:10904764-10904784, 

chrl6:10904765-10904785,chrl6:10904785-10904805,chrl6:10906542-10906562, 

chri6:10906556-10906576,chri6:10906609-10906629,chri6:10906610-10906630, 

chrl6:10906757-10906777,chrl6:10906757-10906777,chrl6:10906821-10906841, 

chri6:10906823-10906843,chri6:10906847-10906867,chri6:10906848-10906868, 

chrl6:10906853-10906873,chrl6:10906904-10906924,chrl6:10906907-10906927, 

chrl6:10906913-10906933,chrl6:10906968-10906988,chrl6:10906970-10906990, 

chrl6:10906985-10907005,chrl6:10907030-10907050,chrl6:10907058-10907078, 

chrl6:10907119-10907139,chrl6:10907139-10907159,chrl6:10907172-10907192, 

chrl6:10907272-10907292,chrl6:10907288-10907308,chrl6:10907314-10907334, 

chrl6:10907315-10907335,chrl6:10907325-10907345,chrl6:10907363-10907383, 

chrl6:10907384-10907404,chrl6:10907385-10907405,chrl6:10907433-10907453, 

chrl6:10907434-10907454,chrl6:10907435-10907455,chrl6:10907441-10907461, 

chrl6:10907454-10907474,chrl6:10907461-10907481,chrl6:10907476-10907496, 

chrl6:10907539-10907559,chrl6:10907586-10907606,chrl6:10907589-10907609, 
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chrl6:10907621-10907641,chrl6:10907622-10907642,chrl6:10907623-10907643, 

chrl6:10907730-10907750,chri6:10907731-10907751,chrl6:10907757-10907777, 

chrl6:10907781-10907801,chrl6:10907787-10907807,chrl6:10907790-10907810, 

chrl6:10907810-10907830,chrl6:10907820-10907840,chrl6:10907870-10907890, 

chrl6:10907886-10907906,chrl6:10907924-10907944,chrl6:10907928-10907948, 

chrl6:10907932-10907952,chri6:10907935-10907955,chrl6:10907978-10907998, 

chrl6:10907979-10907999,chrl6:10908069-10908089,chrl6:10908073-10908093, 

chrl6:10908101-10908121,chrl6:10909056-10909076,chrl6:10909138-10909158, 

chrl6:10910195-10910215,chrl6:10910196-10910216,chrl6:10915592-10915612, 

chrl6:10915626-10915646,chrl6:10916375-10916395,chrl6:10916382-10916402, 

chrl6:10916426-10916446,chrl6:10916432-10916452,chrl6:10918486-10918506, 

chrl6:10918492-10918512,chrl6:10918493-10918513,chrl6:10922435-10922455, 

chrl6:10922441-10922461,chrl6:10922441-10922461,chrl6:10922444-10922464, 

chrl6:10922460-10922480,chrl6:10923257-10923277,andchrl6:10923265-10923285.  

[00604] Embodiment25istheengineeredcellofembodiment24,whereinthegenetic 

modificationcomprisesatleastonenucleotideofanexonwithinthegenomiccoordinates 

chosenfrom:chrl6:10916432-10916452,chrl6:10922444-10922464,chrl6:10907924

10907944,chrl6:10906985-10907005,chrl6:10908073-10908093,chrl6:10907433

10907453,chri6:10907979-10907999,chri6:10907139-10907159,chrl6:10922435

10922455,chrl6:10907384-10907404,chrl6:10907434-10907454,chrl6:10907119

10907139,chrl6:10907539-10907559,chrl6:10907810-10907830,chrl6:10907315

10908121,chrl6:10907790-10907810,chrl6:10907787-10907807,chrl6:10907454

10907474,chri6:10895702-10895722,chri6:10902729-10902749,chri6:10918492

10918512,chri6:10907932-10907952,chri6:10907623-10907643,chrl6:10907461

10907481,chrl6:10902723-10902743,chrl6:10907622-10907642,chrl6:10922441

10922461,chrl6:10902662-10902682,chrl6:10915626-10915646,chrl6:10915592

10915612,chri6:10907385-10907405,chri6:10907030-10907050,chrl6:10907935

10907955,chrl6:10906853-10906873,chrl6:10906757-10906777,chrl6:10907730

10907750,chri6:10907586-10907606,chri6:10907476-10907496,chri6:10906904

10906924,andchrl6:10895302-10895322.  

[00605] Embodiment26istheengineeredcellofembodiments24or25,whereinthe 

geneticmodificationcomprisesatleastonenucleotideofanexonwithinthegenomic 

coordinateschosenfrom:chrl6:10907539-10907559,chrl6:10916426-10916446, 
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chrl6:10906907-10906927,chrl6:10895702-10895722,chrl6:10907757-10907777, 

chrl6:10907623-10907643,chrl6:10915626-10915646,chrl6:10906756-10906776, 

chrl6:10907476-10907496,chrl6:10907385-10907405,andchrl6:10923265-10923285.  

[00606] Embodiment27istheengineeredcellofembodiments24or25,whereinthe 

geneticmodificationcomprisesatleastonenucleotideofanexonwithinthegenomic 

coordinateschosenfrom:chrl6:10906853-10906873,chrl6:10922444-10922464, 

chrl6:10907924-10907944,chrl6:10907315-10907335,chrl6:10916432-10916452, 

chrl6:10907932-10907952,chrl6:10915626-10915646,chrl6:10907586-10907606, 

chrl6:10916426-10916446,chrl6:10907476-10907496,chrl6:10907787-10907807, 

chrl6:10907979-10907999,chrl6:10906904-10906924,andchrl6:10909138-10909158.  

[00607] Embodiment28istheengineeredcellofembodiments24or25,whereinthe 

geneticmodificationcomprisesatleastonenucleotideofanexonwithinthegenomic 

coordinateschosenfrom:chrl6:10895702-10895722,chrl6:10916432-10916452, 

chrl6:10907623-10907643,chrl6:10907932-10907952,chrl6:10906985-10907005, 

chrl6:10915626-10915646,chrl6:10907539-10907559,chrl6:10916426-10916446, 

chrl6:10907476-10907496,chrl6:10907119-10907139,chrl6:10907979-10907999,and 

chrl6:10909138-10909158.  

[00608] Embodiment29istheengineeredcellofembodiments24or25,whereinthe 

geneticmodificationcomprisesatleastonenucleotideofanexonwithinthegenomic 

coordinateschosenfrom:chrl6:10906853-10906873,chrl6:10906757-10906777, 

chrl6:10895302-10895322,chrl6:10907539-10907559,chrl6:10907730-10907750, 

[00609] Embodiment30istheengineeredcellofanyoneofembodiments24or25, 

whereinthegeneticmodificationcomprisesatleastonenucleotideofanexonwithinthe 

genomiccoordinateschosenfrom:chrl6:10906853-10906873,chrl6:10922444-10922464 

andchrl6:10916432-10916452.  

[00610] Embodiment31istheengineeredcellofanyoneofembodiments24-30,wherein 

thegeneticmodificationcomprisesatleast5contiguousnucleotideswithinthegenomic 

coordinates.  

[00611] Embodiment32istheengineeredcellofanyoneofembodiments24-31, wherein 

thegeneticmodificationcomprisesatleast6,7,8,9,or10contiguousnucleotideswithinthe 

genomiccoordinates.  
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[00612] Embodiment33istheengineeredcellofanyoneofembodiments24-32,wherein 

thegeneticmodificationcomprisesatleastoneCtoTsubstitutionoratleastoneAto0 

substitutionwithinthegenomiccoordinates.  

[00613] Embodiment34istheengineeredcellofanyoneoftheprecedingembodiments, 

whereintheMHCclassIIexpressionisreducedoreliminatedbyageneeditingsystemthat 

bindstoaCIJTA genomictargetsequencecomprisingatleast5contiguousnucleotides 

withinthegenomiccoordinateschosenfrom: chri6:10902662-10902682,chrl6:10902723

10902743,chrl6:10902729-10902749,chrl6:10903747-10903767,chrl6:10903824

10903844,chri6:10903824-10903844,chri6:10903848-10903868,chrl6:10904761

10904781,chrl6:10904764-10904784,chrl6:10904765-10904785,chrl6:10904785

10904805,chrl6:10906542-10906562,chrl6:10906556-10906576,chrl6:10906609

10906629,chrl6:10906610-10906630,chrl6:10906616-10906636,chrl6:10906682

10906702,chri6:10906756-10906776,chri6:10906757-10906777,chri6:10906757

10906777,chri6:10906821-10906841, chri6:10906823-10906843,chrl6:10906847

10906867,chri6:10906848-10906868,chri6:10906853-10906873,chrl6:10906853

10906873,chri6:10906904-10906924,chri6:10906907-10906927,chri6:10906913

10906933,chrl6:10906968-10906988,chrl6:10906970-10906990,chrl6:10906985

10907005,chri6:10907030-10907050,chri6:10907058-10907078,chrl6:10907119

10907139,chrl6:10907139-10907159,chrl6:10907172-10907192,chrl6:10907272

10907292,chrl6:10907288-10907308,chrl6:10907314-10907334,chrl6:10907315

10907335,chrl6:10907325-10907345,chrl6:10907363-10907383,chrl6:10907384

10907454,chrl6:10907435-10907455,chrl6:10907441-10907461,chrl6:10907454

10907474,chrl6:10907461-10907481,chrl6:10907476-10907496,chrl6:10907539

10907559,chri6:10907586-10907606,chri6:10907589-10907609,chri6:10907621

10907641,chrl6:10907622-10907642,chrl6:10907623-10907643,chrl6:10907730

10907750,chrl6:10907731-10907751,chrl6:10907757-10907777,chrl6:10907781

10907801,chrl6:10907787-10907807,chrl6:10907790-10907810,chrl6:10907810

10907830,chrl6:10907820-10907840,chrl6:10907870-10907890,chrl6:10907886

10907906,chri6:10907924-10907944,chri6:10907928-10907948,chri6:10907932

10907952,chri6:10907935-10907955,chri6:10907978-10907998,chri6:10907979

10907999,chrl6:10908069-10908089,chrl6:10908073-10908093,chrl6:10908101

10908121,chrl6:10909056-10909076,chrl6:10909138-10909158,chrl6:10910195

10910215,chrl6:10910196-10910216,chrl6:10915592-10915612,chrl6:10915626
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10915646,chrl6:10916375-10916395,chrl6:10916382-10916402,chrl6:10916426

10916446,chrl6:10916432-10916452,chrl6:10918486-10918506,chrl6:10918492

10918512,chrl6:10918493-10918513,chrl6:10922435-10922455,chrl6:10922441

10922461, chri6:10922441-10922461, chri6:10922444-10922464,chri6:10922460

10922480,chrl6:10923257-10923277,andchrl6:10923265-10923285.  

[00614] Embodiment35istheengineeredcellofanyoneoftheprecedingembodiments, 

whereintheMHCclassIIexpressionisreducedoreliminatedbyageneeditingsystemthat 

bindstoaCIJTA genomictargetsequencecomprisingatleast5contiguousnucleotides 

withinthegenomiccoordinateschosenfrom:chrl6:10906542-10906562,chrl6:10906556

10906576,chrl6:10906609-10906629,chrl6:10906610-10906630,chrl6:10906616

10906636,chri6:10906682-10906702,chri6:10906756-10906776,chri6:10906757

10906777,chrl6:10906757-10906777,chrl6:10906821-10906841,chrl6:10906823

10906843,chri6:10906847-10906867,chri6:10906848-10906868,chrl6:10906853

10906873,chri6:10906853-10906873,chri6:10906904-10906924,chri6:10906907

10906927,chrl6:10906913-10906933,chrl6:10906968-10906988,chrl6:10906970

10906990,chri6:10906985-10907005,chri6:10907030-10907050,chri6:10907058

10907078,chrl6:10907119-10907139,chrl6:10907139-10907159,chrl6:10907172

10907192,chrl6:10907272-10907292,chrl6:10907288-10907308,chrl6:10907314

10907334,chri6:10907315-10907335,chri6:10907325-10907345,chrl6:10907363

10907383,chri6:10907384-10907404,chri6:10907385-10907405,chrl6:10907433

10907453,chrl6:10907434-10907454,chrl6:10907435-10907455,chrl6:10907441

10907496,chrl6:10907539-10907559,chrl6:10907586-10907606,chrl6:10907589

10907609,chrl6:10907621-10907641,chrl6:10907622-10907642,chrl6:10907623

10907643,chrl6:10907730-10907750,chrl6:10907731-10907751,chrl6:10907757

10907777,chrl6:10907781-10907801,chrl6:10907787-10907807,chrl6:10907790

10907810,chrl6:10907810-10907830,chrl6:10907820-10907840,chrl6:10907870

10907890,chri6:10907886-10907906,chri6:10907924-10907944,chri6:10907928

10907948,chri6:10907932-10907952,chri6:10907935-10907955,chri6:10907978

10907998,chrl6:10907979-10907999,chrl6:10908069-10908089,chrl6:10908073

10908093,chrl6:10908101-10908121,chrl6:10909056-10909076,chrl6:10909138

10909158,chrl6:10910195-10910215,chrl6:10910196-10910216,chrl6:10915592

10915612,chrl6:10915626-10915646,chrl6:10916375-10916395,chrl6:10916382

10916402,chrl6:10916426-10916446,chrl6:10916432-10916452,chrl6:10918486
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10918506,chrl6:10918492-10918512,chrl6:10918493-10918513,chrl6:10922435

10922455,chrl6:10922441-10922461,chrl6:10922441-10922461,chrl6:10922444

10922464,chri6:10922460-10922480,chri6:10923257-10923277,andchri6:10923265

10923285.  

[00615] Embodiment36istheengineeredcellofanyoneoftheprecedingembodiments, 

whereintheMHCclassIIexpressionisreducedoreliminatedbyageneeditingsystemthat 

bindstoaCIJTAgenomictargetsequencecomprisingatleast5contiguousnucleotides 

withinthegenomiccoordinateschosenfrom:chrl6:10906542-10906562,chrl6:10906556

10906576,chrl6:10906609-10906629,chrl6:10906610-10906630,chrl6:10906616

10906636,chri6:10906682-10906702,chri6:10906756-10906776,chri6:10906757

10906777,chrl6:10906757-10906777,chrl6:10906821-10906841,chrl6:10906823

10906843,chri6:10906847-10906867,chri6:10906848-10906868,chrl6:10906853

10906873,chri6:10906853-10906873,chri6:10906904-10906924,chri6:10906907

10906927,chrl6:10906913-10906933,chrl6:10906968-10906988,chrl6:10906970

10906990,chri6:10906985-10907005,chri6:10907030-10907050,chri6:10907058

10907078,chrl6:10907119-10907139,chrl6:10907139-10907159,chrl6:10907172

10907192,chrl6:10907272-10907292,chrl6:10907288-10907308,chrl6:10907314

10907334,chri6:10907315-10907335,chri6:10907325-10907345,chrl6:10907363

10907383,chri6:10907384-10907404,chri6:10907385-10907405,chrl6:10907433

10907453,chrl6:10907434-10907454,chrl6:10907435-10907455,chrl6:10907441

10907461, chri6:10907454-10907474,chri6:10907461- 10907481, chri6:10907476

10907609,chrl6:10907621-10907641,chrl6:10907622-10907642,chrl6:10907623

10907643,chrl6:10907730-10907750,chrl6:10907731-10907751,chrl6:10907757

10907777,chrl6:10907781-10907801,chrl6:10907787-10907807,chrl6:10907790

10907810,chrl6:10907810-10907830,chrl6:10907820-10907840,chrl6:10907870

10907890,chri6:10907886-10907906,chri6:10907924-10907944,chri6:10907928

10907948,chri6:10907932-10907952,chri6:10907935-10907955,chri6:10907978

10907998,chrl6:10907979-10907999,chrl6:10908069-10908089,chrl6:10908073

10908093,andchrl6:10908101-10908121.  

[00616] Embodiment37istheengineeredcellofanyoneoftheprecedingembodiments, 

whereintheMHCclassIIexpressionisreducedoreliminatedbyageneeditingsystemthat 

bindstoaCIJTAgenomictargetsequencecomprisingatleast5contiguousnucleotides 

withinthegenomiccoordinateschosenfrom:chrl6:10916432-10916452,chrl6:10922444
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10922464,chrl6:10907924-10907944,chrl6:10906985-10907005,chrl6:10908073

10908093,chrl6:10907433-10907453,chrl6:10907979-10907999,chrl6:10907139

10907159,chrl6:10922435-10922455,chrl6:10907384-10907404,chrl6:10907434

10907454,chrl6:10907119-10907139,chrl6:10907539-10907559,chrl6:10907810

10907830,chrl6:10907315-10907335,chrl6:10916426-10916446,chrl6:10909138

10909158,chrl6:10908101-10908121,chrl6:10907790-10907810,chrl6:10907787

10907807,chrl6:10907454-10907474,chrl6:10895702-10895722,chrl6:10902729

10902749,chrl6:10918492-10918512,chrl6:10907932-10907952,chrl6:10907623

10907643,chrl6:10907461-10907481,chrl6:10902723-10902743,chrl6:10907622

10907642,chrl6:10922441-10922461,chrl6:10902662-10902682,chrl6:10915626

10915646,chrl6:10915592-10915612,chrl6:10907385-10907405,chrl6:10907030

10907050,din6:10907935-10907955,chri6:10906853-10906873,chrl6:10906757

10906777,chrl6:10907730-10907750,andchrl6:10895302-10895322.  

[00617] Embodiment38istheengineeredcellofanyoneoftheprecedingembodiments, 

whereintheMHCclassIIexpressionisreducedoreliminatedbyageneeditingsystemthat 

bindstoaCIJTAgenomictargetsequencecomprisingatleast5contiguousnucleotides 

withinthegenomiccoordinateschosenfrom:chrl6:10907539-10907559,chrl6:10916426

10916446,chrl6:10906907-10906927,chrl6:10895702-10895722,chrl6:10907757

10907777,chrl6:10907623-10907643,chrl6:10915626-10915646,chrl6:10906756

10906776,chri6:10907476-10907496,chri6:10907385-10907405,andchri6:10923265

10923285.  

whereintheMHCclassIIexpressionisreducedoreliminatedbyageneeditingsystemthat 

bindstoaCIJTAgenomictargetsequencecomprisingatleast5contiguousnucleotides 

withinthegenomiccoordinateschosenfrom:chrl6:10906853-10906873,chrl6:10922444

10922464,chrl6:10907924-10907944,chrl6:10907315-10907335,chrl6:10916432

10916452,chri6:10907932-10907952,chri6:10915626-10915646,chrl6:10907586

10907606,chri6:10916426-10916446,chri6:10907476-10907496,chri6:10907787

10907807,chrl6:10907979-10907999,chrl6:10906904-10906924,andchrl6:10909138

10909158.  

[00619] Embodiment40istheengineeredcellofanyoneoftheprecedingembodiments, 

whereintheMHCclassIIexpressionisreducedoreliminatedbyageneeditingsystemthat 

bindstoaCIJTAgenomictargetsequencecomprisingatleast5contiguousnucleotides 

withinthegenomiccoordinateschosenfrom:chrl6:10895702-10895722,chrl6:10916432
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10916452,chrl6:10907623-10907643,chrl6:10907932-10907952,chrl6:10906985

10907005,chrl6:10915626-10915646,chrl6:10907539-10907559,chrl6:10916426

10916446,chri6:10907476-10907496,chri6:10907119-10907139,chri6:10907979

10907999,andchrl6:10909138-10909158.  

[00620] Embodiment41istheengineeredcellofanyoneoftheprecedingembodiments, 

whereintheMHCclassIIexpressionisreducedoreliminatedbyageneeditingsystemthat 

bindstoaCIJTAgenomictargetsequencecomprisingatleast5contiguousnucleotides 

withinthegenomiccoordinateschosenfrom:chrl6:10906853-10906873,chrl6:10906757

10906777,chrl6:10895302-10895322,chrl6:10907539-10907559,chrl6:10907730

10907750,andchrl6:10895702-10895722.  

[00621] Embodiment42istheengineeredcellofanyoneoftheprecedingembodiments, 

whereintheMHCclassIIexpressionisreducedoreliminatedbyageneeditingsystemthat 

bindstoaCIJTA genomictargetsequencecomprisingatleast5contiguousnucleotides 

withinthegenomiccoordinateschosenfrom:chrl6:10906853-10906873,chrl6:10922444

10922464,andchrl6:10916432-10916452.  

[00622] Embodiment43istheengineeredcellofanyoneoftheprecedingembodiments, 

whereintheMHCclassIIexpressionisreducedoreliminatedbyageneeditingsystemthat 

bindstoaCIJTA genomictargetsequencecomprisingatleast5contiguousnucleotides 

withinthegenomiccoordinateschrl6:10916426-10916446.  

[00623] Embodiment44istheengineeredcellofanyoneoftheprecedingembodiments, 

whereintheMHCclassIIexpressionisreducedoreliminatedbyageneeditingsystemthat 

bindstoaCIJTA 9 

withinthegenomiccoordinateschrl6:10906907-10906927.  

[00624] Embodiment45istheengineeredcellofanyoneoftheprecedingembodiments, 

whereintheMHCclassIIexpressionisreducedoreliminatedbyageneeditingsystemthat 

bindstoaCIJTA genomictargetsequencecomprisingatleast5contiguousnucleotides 

withinthegenomiccoordinateschrl6:10907757-10907777.  

[00625] Embodiment46istheengineeredcellofanyoneoftheprecedingembodiments, 

whereintheMHCclassIIexpressionisreducedoreliminatedbyageneeditingsystemthat 

bindstoaCIJTA genomictargetsequencecomprisingatleast5contiguousnucleotides 

withinthegenomiccoordinateschrl6:10907623-10907643.  

[00626] Embodiment47istheengineeredcellofanyoneoftheprecedingembodiments, 

whereintheMHCclassIIexpressionisreducedoreliminatedbyageneeditingsystemthat 
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bindstoaCIJTAgenomictargetsequencecomprisingatleast5contiguousnucleotides 

withinthegenomiccoordinateschrl6:10915626-10915646.  

[00627] Embodiment48istheengineeredcellofanyoneoftheprecedingembodiments, 

whereintheMHCclassIIexpressionisreducedoreliminatedbyageneeditingsystemthat 

bindstoaCIJTAgenomictargetsequencecomprisingatleast5contiguousnucleotides 

withinthegenomiccoordinateschrl6:10906756-10906776.  

[00628] Embodiment49istheengineeredcellofanyoneoftheprecedingembodiments, 

whereintheMHCclassIIexpressionisreducedoreliminatedbyageneeditingsystemthat 

bindstoaCIJTAgenomictargetsequencecomprisingatleast5contiguousnucleotides 

withinthegenomiccoordinateschrl6:10907385-10907405.  

[00629] Embodiment50istheengineeredcellofanyoneoftheprecedingembodiments, 

whereintheMHCclassIIexpressionisreducedoreliminatedbyageneeditingsystemthat 

bindstoaCIJTA genomictargetsequencecomprisingatleastScontiguousnucleotides 

withinthegenomiccoordinateschrl6:10923265-10923285.  

[00630] Embodiment51istheengineeredcellofanyoneoftheprecedingembodiments, 

whereintheMHCclassIIexpressionisreducedoreliminatedbyageneeditingsystemthat 

bindstoaCIJTA genomictargetsequencecomprisingatleast5contiguousnucleotides 

withinthegenomiccoordinateschrl6:10906853-10906873.  

[00631] Embodiment52istheengineeredcellofanyoneoftheprecedingembodiments, 

whereintheMHCclassIIexpressionisreducedoreliminatedbyageneeditingsystemthat 

bindstoaCIJTA genomictargetsequencecomprisingatleast5contiguousnucleotides 

[00632] Embodiment53istheengineeredcellofanyoneoftheprecedingembodiments, 

whereintheMHCclassIIexpressionisreducedoreliminatedbyageneeditingsystemthat 

bindstoaCIJTA genomictargetsequencecomprisingatleast5contiguousnucleotides 

withinthegenomiccoordinateschrl6:10916432-10916452.  

[00633] Embodiment54istheengineeredcellofanyoneoftheprecedingembodiments, 

whereintheMHCclassIIexpressionisreducedoreliminatedbyageneeditingsystemthat 

bindstoaCIJTA genomictargetsequencecomprisingatleast5contiguousnucleotides 

withinthegenomiccoordinateschrl6:10906757-10906777.  

[00634] Embodiment55istheengineeredcellofanyoneoftheprecedingembodiments, 

whereintheMHCclassIIexpressionisreducedoreliminatedbyageneeditingsystemthat 

bindstoaCIJTA genomictargetsequencecomprisingatleastScontiguousnucleotides 

withinthegenomiccoordinateschrl6:10895302-10895322.  
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[00635] Embodiment56istheengineeredcellofanyoneoftheprecedingembodiments, 

whereintheMHCclassIIexpressionisreducedoreliminatedbyageneeditingsystemthat 

bindstoaCIJTAgenomictargetsequencecomprisingatleast5contiguousnucleotides 

withinthegenomiccoordinateschrl6:10907539-10907559.  

[00636] Embodiment57istheengineeredcellofanyoneoftheprecedingembodiments, 

whereintheMHCclassIIexpressionisreducedoreliminatedbyageneeditingsystemthat 

bindstoaCIJTAgenomictargetsequencecomprisingatleast5contiguousnucleotides 

withinthegenomiccoordinateschrl6:10907730-10907750.  

[00637] Embodiment58istheengineeredcellofanyoneoftheprecedingembodiments, 

whereintheMHCclassIIexpressionisreducedoreliminatedbyageneeditingsystemthat 

bindstoaCIJTA genomictargetsequencecomprisingatleast5contiguousnucleotides 

withinthegenomiccoordinateschrl6:10895702-10895722.  

[00638] Embodiment59istheengineeredcellofanyoneoftheprecedingembodiments, 

whereintheMHCclassIIexpressionisreducedoreliminatedbyageneeditingsystemthat 

bindstoaCIJTA genomictargetsequencecomprisingatleast5contiguousnucleotides 

withinthegenomiccoordinateschrl6:10907932-10907952.  

[00639] Embodiment60istheengineeredcellofanyoneoftheprecedingembodiments, 

whereintheMHCclassIIexpressionisreducedoreliminatedbyageneeditingsystemthat 

bindstoaCIJTA genomictargetsequencecomprisingatleast5contiguousnucleotides 

withinthegenomiccoordinateschrl6:10907476-10907496.  

[00640] Embodiment61istheengineeredcellofanyoneoftheprecedingembodiments, 

bindstoaCIJTA genomictargetsequencecomprisingatleast5contiguousnucleotides 

withinthegenomiccoordinateschrl6:10909138-10909158.  

[00641] Embodiment62istheengineeredcellofanyoneofembodiments34-61,wherein 

theCIJTAgenomictargetsequencecomprisesatleast10contiguousnucleotideswithinthe 

genomiccoordinates.  

[00642] Embodiment63istheengineeredcellofanyoneofembodiments34-62,wherein 

theCIJTAgenomictargetsequencecomprisesatleast15contiguousnucleotideswithinthe 

genomiccoordinates.  

[00643] Embodiment64istheengineeredcellofanyoneofembodiments34-63,wherein 

thegeneeditingsystemcomprisesanRNA-guidedDNA-bindingagent.  

[00644] Embodiment65istheengineeredcellofembodiment64,whereintheRNA

guidedDNA-bindingagentcomprisesaCas9proteinsuchasanS.pyogenesCas9.  
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[00645] Embodiment66istheengineeredcellofanyoneoftheprecedingembodiments, 

whereintheengineeredcellfurtherhasreducedoreliminatedsurfaceexpressionofMHC 

classI.  

[00646] Embodiment67istheengineeredcellofembodiment66,whereintheengineered 

cellcomprisesageneticmodificationinthebeta-2-microglobulin(B2M)gene.  

[00647] Embodiment68istheengineeredcellofembodiment66,whereintheengineered 

cellcomprisesageneticmodificationinanHLA-Agene.  

[00648] Embodiment69istheengineeredcellofanyoneoftheprecedingembodiments, 

whereintheengineeredcellfurthercomprisesanexogenousnucleicacid.  

[00649] Embodiment70istheengineeredcellofanyoneoftheprecedingembodiments, 

whereintheengineeredcellcomprisesanexogenousnucleicacidencodingatargeting 

receptorthatisexpressedonthesurfaceoftheengineeredcell.  

[00650] Embodiment71istheengineeredcellofembodiment70,whereinthetargeting 

receptorisaCAR.  

[00651] Embodiment72istheengineeredcellofembodiment70,whereinthetargeting 

receptorisaTCR.  

[00652] Embodiment73istheengineeredcellofembodiment70,whereinthetargeting 

receptorisaWT1TCR.  

[00653] Embodiment74istheengineeredcellofanyoneoftheprecedingembodiments, 

whereintheengineeredcellfurthercomprisesanexogenousnucleicacidencodinga 

polypeptidethatissecretedbytheengineeredcell.  

whereintheengineeredcellisanimmunecell.  

[00655] Embodiment76istheengineeredcellofanyoneoftheprecedingembodiments, 

whereintheengineeredcellisamonocytemacrophagemastcelldendriticcellor 

granulocyte.  

[00656] Embodiment77istheengineeredcellofanyoneoftheprecedingembodiments, 

whereintheengineeredcellisalymphocyte.  

[00657] Embodiment78istheengineeredcellofembodiment77,whereintheengineered 

cellisaTcell.  

[00658] Embodiment79istheengineeredcellofembodiment78,whereintheengineered 

cellfurtherhasreducedoreliminatedexpressionofanendogenousT-cellreceptor(TCR) 

proteinrelativetoanunmodifiedcell.  
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[00659] EmbodimentSOistheengineeredcellofanyoneofembodiments78-79,wherein 

thecellhasreducedoreliminatedexpressionofaTRACproteinrelativetoanunmodified 

cell.  

[00660] Embodiment81istheengineeredcellofanyoneofembodiments78-80,wherein 

thecellhasreducedexpressionofaTRBCproteinrelativetoanunmodifiedcell.  

[00661] Embodiment82isapharmaceuticalcompositioncomprisingtheengineeredcell 

ofanyoneoftheprecedingembodiments.  

[00662] Embodiment83isapopulationofcellscomprisingtheengineeredcellofanyone 

oftheprecedingembodiments.  

[00663] Embodiment84isapharmaceuticalcompositioncomprisingapopulationofcells 

whereinthepopulationofcellscomprisesengineeredcellofanyoneofthepreceding 

embodiments.  

[00664] Embodiment85isthepopulationofcellsofembodiment83orpharmaceutical 

compositionofembodiment84,whereinthepopulationofcellsisatleast650oMI-ICclassII 

negativeasmeasuredbyflowcytometty.  

[00665] Embodiment86isthepopulationofcellsofembodiment83orpharmaceutical 

compositionofembodiment84,whereinthepopulationofcellsisatleast700oMHCclassII 

negativeasmeasuredbyflowcytometty.  

[00666] Embodiment87isthepopulationofcellsofembodiment83orpharmaceutical 

compositionofembodiment84,whereinthepopulationofcellsisatleast 'oMIHCclassII 

negativeasmeasuredbyflowcytometiy.  

compositionofembodiment84,whereinthepopulationofcellsisatleast900oMHCclassII 

negativeasmeasuredbyflowcytometty.  

[00668] Embodiment89isthepopulationofcellsofembodiment83orpharmaceutical 

compositionofembodiment84,whereinthepopulationofcellsisatleast920oMIHCclassII 

negativeasmeasuredbyflowcytometty.  

[00669] Embodiment90isthepopulationofcellsofembodiment83orpharmaceutical 

compositionofembodiment84,whereinthepopulationofcellsisatleast930oMHCclassII 

negativeasmeasuredbyflowcytometty.  

[00670] Embodiment91isthepopulationofcellsofembodiment83orpharmaceutical 

compositionofembodiment84,whereinthepopulationofcellsisatleast940oMHCclassII 

negativeasmeasuredbyflowcytometty.  
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[00671] Embodiment92isthepopulationofcellsofembodiment83orpharmaceutical 

compositionofembodiment84,whereinthepopulationofcellsisatleast950oMHCclassII 

negativeasmeasuredbyflowcytometty.  

[00672] Embodiment93isthepopulationofcellsofembodiment83orpharmaceutical 

compositionofembodiment84,whereinthepopulationofcellsisatleast960oMIHCclassII 

negativeasmeasuredbyflowcytometty.  

[00673] Embodiment94isthepopulationofcellsofembodiment83orpharmaceutical 

compositionofembodiment84,whereinthepopulationofcellsisatleast970oMI-ICclassII 

negativeasmeasuredbyflowcytometty.  

[00674] Embodiment95isthepopulationofcellsofembodiment83orpharmaceutical 

compositionofembodiment84,whereinthepopulationofcellsisatleast9~OoMHCclassII 

negativeasmeasuredbyflowcytometty.  

[00675] Embodiment96isthepopulationofcellsofembodiment83orpharmaceutical 

compositionofembodiment84,whereinthepopulationofcellsisatleast990oMIHCclassII 

negativeasmeasuredbyflowcytometty.  

[00676] Embodiment97isthepopulationofcellsorpharmaceuticalcompositionofany 

oneofembodiments83-96,whereinthepopulationofcellsisatleast950oendogenousTCR 

proteinnegativeasmeasuredbyflowcytometry.  

[00677] Embodiment98isthepopulationofcellsorpharmaceuticalcompositionofany 

oneofembodiments83-96,whereinthepopulationofcellsisatleast970oendogenousTCR 

proteinnegativeasmeasuredbyflowcytometry.  

oneofembodiments83-96,whereinthepopulationofcellsisatleast 0endogenousTCR 

proteinnegativeasmeasuredbyflowcytometry.  

[00679] Embodiment100isthepopulationofcellsorpharmaceuticalcompositionofany 

oneofembodiments83-96,whereinthepopulationofcellsisatleast990oendogenousTCR 

proteinnegativeasmeasuredbyflowcytometry.  

[00680] Embodiment101isamethodofadministeringtheengineeredcellpopulationof 

cellsorpharmaceuticalcompositionofanyoneoftheprecedingembodimentstoasubjectin 

needthereof 

[00681] Embodiment102isamethodofadministeringtheengineeredcellpopulationof 

cellsorpharmaceuticalcompositionofanyoneoftheprecedingembodimentstoasubjectas 

anadoptivecelltransfer(ACT)therapy.  
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[00682] Embodiment103isamethodofmakinganengineeredcellwhichhasreducedor 

eliminatedsurfaceexpressionofMHCclassIIproteinrelativetoanunmodifiedcell, 

comprisingcontactingacellwithacompositioncomprising:(a)aCIJTAguideRNA 

comprising(i)aguidesequenceselectedfromSEQIDNOs:1-117;(ii)atleast17,18,19,or 

20contiguousnucleotidesofasequenceselectedfromSEQIDNOs:1-117;(iii)aguide 

sequenceatleast 9 5 0 o,9 O0 oor8 5 0 oidenticaltoasequenceselectedfromSEQIDNOs:1

117;(iv)asequencethatcomprises10contiguousnucleotides+10nucleotidesofagenomic 

coordinatelistedinTable2;(v)atleast17,18,19,or20contiguousnucleotidesofa 

sequencefrom(iv);or(vi)aguidesequencethatisatleast950o, 900oor850oidenticaltoa 

sequenceselectedfrom . and(b)optionallyanRNA-guidedDNAbindingagentora 

nucleicacidencodinganRNA-guidedDNAbindingagent.  

[00683] Embodiment104isamethodofreducingoreliminatingsurfaceexpressionof 

MI-ICclassIIproteininanengineeredcellrelativetoanunmodifiedcellcomprising 

contactingacellwithacompositioncomprising:(a)aCJITAguideRNAcomprising(i)a 

guidesequenceselectedfromSEQIDNOs:1-1 , (ii)atleast17,18,19,or20contiguous 

nucleotidesofasequenceselectedfromSEQIDNOs:1-1 , (iii)aguidesequenceatleast 

950o 900oor850oidenticaltoasequenceselectedfromSEQIDNOs:1-117;(iv)asequence 
, 

thatcomprises10contiguousnucleotides+10nucleotidesofagenomiccoordinatelistedin 

TableZ(v)atleast17,18,19,or20contiguousnucleotidesofasequencefrom(iv);or(vi)a 

guidesequencethatisatleast95%,90%or85%identicaltoasequenceselectedfrom(v); 

and(b)optionallyanRNA-guidedDNAbindingagentoranucleicacidencodinganRNA

[00684] Embodiment105isthemethodofembodiment103or104,whereintheCJITA 

guideRNAcomprises(i)aguidesequenceselectedfromSEQIDNOs:32,64,67,68,74, 

76,84,86,90,91, and115;(ii)atleast17,18,19,or20contiguousnucleotidesofasequence 

selectedfromSEQIDNO:32,64,67,68,74,76,84,86,90,91,and115~or(iii)aguide 

sequenceatleast 9 5 0 o,9 O0 oor85%identicaltoasequenceselectedfromSEQIDNO:32 

64,67,68,74,76,84,86,90,91,and115.  

[00685] Embodiment106isthemethodofanyoneofembodiments103-105,further 

comprisingreducingoreliminatingthesurfaceexpressionofMHCclassIproteininthecell 

relativetoanunmodifiedcell.  

[00686] Embodiment107isthemethodofanyoneofembodiments103-106,further 

comprisingreducingoreliminatingthesurfaceexpressionofB2Mproteininthecellrelative 

toanunmodifiedcell.  
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[00687] Embodiment108isthemethodofanyoneofembodiments103-107,further 

comprisingreducingoreliminatingthesurfaceexpressionofHLA-Aproteininthecell 

relativetoanunmodifiedcell.  

[00688] Embodiment109isthemethodofanyoneofembodiments103-108,further 

comprisingreducingoreliminatingthesurfaceexpressionofaTCRproteininthecell 

relativetoanunmodifiedcell.  

[00689] Embodiment110isthemethodofanyoneofembodiments103-109,further 

comprisingcontactingthecellwithanexogenousnucleicacid.  

[00690] Embodiment111isthemethodofanyoneofembodiments103-110,further 

comprisingcontactingthecellwithaDNA-dependentproteinkinaseinhibitor(DNAPKi).  

[00691] Embodiment112isthemethodofembodiment111whereintheDNAPKiis 

Compound.  

[00692] Embodiment113isthemethodofembodiment110,furthercomprisingcontacting 

thecellwithanexogenousnucleicacidencodingatargetingreceptor.  

[00693] Embodiment114isthemethodofembodiment110,furthercomprisingcontacting 

thecellwithanexogenousnucleicacidencodingapolypeptidethatissecretedbythecell.  

[00694] Embodiment115istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellisan 

allogeneiccell.  

[00695] Embodiment116istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellisa 

[00696] Embodiment117istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellisa 

primarycell.  

[00697] Embodiment118istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellisaCD4+ 

Tcell.  

[00698] Embodiment119istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellisaCDS+ 

Tcell.  

[00699] Embodiment120istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellisa 

memoryTcell.  
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[00700] Embodiment121istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellisaB 

cell.  

[00701] Embodiment122istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellisa 

plasmaBcell.  

[00702] Embodiment123istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellis 

memoryBcell.  

[00703] Embodiment124istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellisa 

hematopoieticstemcell(HSC).  

[00704] Embodiment125istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellisan 

activatedcell.  

[00705] Embodiment126istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellisanon

activatedcell.  

[00706] Embodiment127istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentscomprisinganexogenous 

nucleicacidorcontactingthecellwithanexogenousnucleicacidwhereintheexogenous 

[00707] Embodiment128istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentscomprisinganexogenous 

nucleicacidorcontactingthecellwithanexogenousnucleicacidwhereintheexogenous 

nucleicacidencodesanNKcellinhibitormoleculewhereintheNKcellinhibitormolecule 

bindstoaninhibitoryreceptoronanNKcell.  

[00708] Embodiment129istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentscomprisinganexogenous 

nucleicacidorcontactingthecellwithanexogenousnucleicacidwhereintheexogenous 

nucleicacidencodesanNKcellinhibitormoleculewhereintheNKcellinhibitormolecule 

bindstoNKG2AonanNKcell.  

[00709] Embodiment130istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentscomprisinganexogenous 
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nucleicacidorcontactingthecellwithanexogenousnucleicacidwhereintheexogenous 

nucleicacidencodesanNKcellinhibitormoleculewhereintheNKcellinhibitormoleculeis 

anon-classicalMHCclassImolecule.  

1100710] Embodiment131istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentscomprisinganexogenous 

nucleicacidorcontactingthecellwithanexogenousnucleicacidwhereintheexogenous 

nucleicacidencodesanNKcellinhibitormoleculewhereintheNKcellinhibitormoleculeis 

HLA-E.  

[00711] Embodiment132istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentscomprisinganexogenous 

nucleicacidorcontactingthecellwithanexogenousnucleicacidwhereintheexogenous 

nucleicacidencodesanNKcellinhibitormoleculewhereintheNKcellinhibitormoleculeis 

afusionprotein.  

1100712] Embodiment133istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentscomprisinganexogenous 

nucleicacidorcontactingthecellwithanexogenousnucleicacidwhereintheexogenous 

nucleicacidencodesanNKcellinhibitormoleculewhereintheNKcellinhibitormoleculeis 

afusionproteincomprisingHLA-EandB2M.  

1100713] Embodiment134istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentscomprisinganexogenous 

nucleicacidencodingapolypeptidethatissecretedbythecellorcontactingthecellwithsaid 

fragment.  

[00714] Embodiment135istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentscomprisinganexogenous 

nucleicacidencodingapolypeptidethatissecretedbythecellorcontactingthecellwithsaid 

exogenousnucleicacidwhereinthesecretedpolypeptideisafull-lengthIgOantibody.  

[00715] Embodiment136istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentscomprisinganexogenous 

nucleicacidencodingapolypeptidethatissecretedbythecellorcontactingthecellwithsaid 

exogenousnucleicacidwhereinthesecretedpolypeptideisasinglechainantibody.  

[00716] Embodiment137istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentscomprisinganexogenous 
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nucleicacidencodingapolypeptidethatissecretedbythecellorcontactingthecellwithsaid 

exogenousnucleicacidwhereinthesecretedpolypeptideisaneutralizingantibody.  

[00717] Embodiment138istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentscomprisinganexogenous 

nucleicacidencodingapolypeptidethatissecretedbythecellorcontactingthecellwithsaid 

exogenousnucleicacidwhereinthesecretedpolypeptideisanenzyme.  

[00718] Embodiment139istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentscomprisinganexogenous 

nucleicacidencodingapolypeptidethatissecretedbythecellorcontactingthecellwithsaid 

exogenousnucleicacidwhereinthesecretedpolypeptideisacytokine.  

1100719] Embodiment140istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentscomprisinganexogenous 

nucleicacidencodingapolypeptidethatissecretedbythecellorcontactingthecellwithsaid 

exogenousnucleicacidwhereinthesecretedpolypeptideisafusionprotein.  

[00720] Embodiment141istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentscomprisinganexogenous 

nucleicacidencodingapolypeptidethatissecretedbythecellorcontactingthecellwithsaid 

exogenousnucleicacidwhereinthesecretedpolypeptidecomprisesasolublereceptor.The 

engineeredcellpopulationofcellspharmaceuticalcompositionormethodofanyoneofthe 

precedingembodimentscomprisinganexogenousnucleicacidencodingatargetingreceptor 

orcontactingthecellwithanexogenousnucleicacidencodingatargetingreceptorwherein 

[00721] Embodiment142istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentscomprisinganexogenous 

nucleicacidencodingatargetingreceptororcontactingthecellwithanexogenousnucleic 

acidencodingatargetingreceptorwhereinthetargetingreceptorisageneticallymodified 

TCR.  

[00722] Embodiment143istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentscomprisinganexogenous 

nucleicacidencodingatargetingreceptororcontactingthecellwithanexogenousnucleic 

acidencodingatargetingreceptorwhereinthetargetingreceptoristheWT1TCR.  

[00723] Embodiment144istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentscomprisinganexogenous 
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nucleicacidencodingatargetingreceptororcontactingthecellwithanexogenousnucleic 

acidencodingatargetingreceptorwhereinthetargetingreceptorisaCAR.  

[00724] Embodiment145istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAisprovidedtothecellinavector.  

[00725] Embodiment146istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTARNA

guidedDNAbindingagentisprovidedtothecellinavectoroptionallyinthesamevectoras 

theCIJTAguideRNA.  

[00726] Embodiment147istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheexogenous 

nucleicacidisprovidedtothecellinavector.  

[00727] Embodiment148istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthevectorisa 

viralvector.  

[00728] Embodiment149istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthevectorisa 

lentiviralvector.  

[00729] Embodiment150istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthevectorisan 

AAV.  

compositionormethodofanyoneoftheprecedingembodimentswhereinthevectorisa 

non-viralvector.  

[00731] Embodiment152istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinageneediting 

systemcomponentisprovidedtothecellinalipidnucleicacidassemblycomposition.  

[00732] Embodiment153istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheguideRNAis 

providedtothecellinalipidnucleicacidassemblycompositionoptionallyinthesamelipid 

nucleicacidassemblycompositionasanRNA-guidedDNAbindingagent.  

[00733] Embodiment154istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheexogenous 

nucleicacidisprovidedtothecellinalipidnucleicacidassemblycomposition.  
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[00734] Embodiment155istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthelipidnucleic 

acidassemblycompositionisalipidnanopacrticle(LNP).  

[00735] Embodiment156istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheexogenous 

nucleicacidisintegratedintothegenomeofthecell.  

[00736] Embodiment157istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheexogenous 

nucleicacidisintegratedintothegenomeofthecellbyhomologousrecombination(HR).  

[00737] Embodiment158istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheexogenous 

nucleicacidisintegratedintoasafeharborlocusinthegenomeofthecell.  

[00738] Embodiment159istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:1.  

[00739] Embodiment160istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:2.  

[00740] Embodiment161istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:3.  

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:4.  

[00742] Embodiment163istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:5.  

[00743] Embodiment164istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:6.  

[00744] Embodiment165istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:7.  
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[00745] Embodiment166istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:S.  

[00746] Embodiment167istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:9.  

[00747] Embodiment168istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:10.  

[00748] Embodiment169istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:11.  

[00749] Embodiment170istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:12.  

[00750] Embodiment171istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:13.  

[00751] Embodiment172istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:14.  

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:15.  

[00753] Embodiment174istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:16.  

[00754] Embodiment175istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:17.  

[00755] Embodiment176istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:18.  
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[00756] Embodiment177istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:19.  

[00757] Embodiment178istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:20.  

[00758] Embodiment179istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:21.  

[00759] Embodiment180istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:22.  

[00760] Embodiment181istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:23.  

[00761] Embodiment182istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:24.  

[00762] Embodiment183istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:25.  

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:26.  

[00764] Embodiment185istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:27.  

[00765] Embodiment186istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:28.  

[00766] Embodiment187istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:29.  
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[00767] Embodiment188istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:30.  

[00768] Embodiment189istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:31.  

[00769] Embodiment190istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:32.  

[00770] Embodiment191istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:33.  

[00771] Embodiment192istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:34.  

[00772] Embodiment193istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:35.  

[00773] Embodiment194istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:36.  

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:37.  

[00775] Embodiment196istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:38.  

[00776] Embodiment197istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:39.  

[00777] Embodiment198istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:40.  
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[00778] Embodiment199istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:41.  

[00779] Embodiment200istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:42.  

[00780] Embodiment201istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:43.  

[00781] Embodiment202istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:44.  

[00782] Embodiment203istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:45.  

[00783] Embodiment204istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:46.  

[00784] Embodiment205istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:47.  

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:48.  

[00786] Embodiment207istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:49.  

[00787] Embodiment208istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:50.  

[00788] Embodiment209istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:51.  
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[00789] Embodiment210istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:52.  

[00790] Embodiment211istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:53.  

[00791] Embodiment212istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:54.  

[00792] Embodiment213istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:55.  

[00793] Embodiment214istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:56.  

[00794] Embodiment215istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:57.  

[00795] Embodiment216istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:58.  

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:59.  

[00797] Embodiment218istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:60.  

[00798] Embodiment219istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:61.  

[00799] Embodiment220istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:62.  
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[00800] Embodiment221istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:63.  

[00801] Embodiment222istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:64.  

[00802] Embodiment223istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:65.  

[00803] Embodiment224istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:66.  

[00804] Embodiment225istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:67.  

[00805] Embodiment226istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:68.  

[00806] Embodiment227istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:69.  

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:70.  

[00808] Embodiment229istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:71.  

[00809] Embodiment230istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:72.  

[00810] Embodiment231istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:73.  
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[00811] Embodiment232istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:74.  

[00812] Embodiment233istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:75.  

[00813] Embodiment234istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:76.  

[00814] Embodiment235istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:77.  

[00815] Embodiment236istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:78.  

[00816] Embodiment237istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:79.  

[00817] Embodiment238istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:80.  

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:81.  

[00819] Embodiment240istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:82.  

[00820] Embodiment241istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:83.  

[00821] Embodiment242istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:84.  
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[00822] Embodiment243istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:85.  

[00823] Embodiment244istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:86.  

[00824] Embodiment245istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:87.  

[00825] Embodiment246istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:88.  

[00826] Embodiment247istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:89.  

[00827] Embodiment248istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:90.  

[00828] Embodiment249istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:91.  

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:92.  

[00830] Embodiment251istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:93.  

[00831] Embodiment252istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:94.  

[00832] Embodiment253istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:95.  
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[00833] Embodiment254istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:96.  

[00834] Embodiment255istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:97.  

[00835] Embodiment256istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:98.  

[00836] Embodiment257istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:99.  

[00837] Embodiment258istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:100.  

[00838] Embodiment259istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:101.  

[00839] Embodiment260istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:102.  

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:103.  

[00841] Embodiment262istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:104.  

[00842] Embodiment263istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:105.  

[00843] Embodiment264istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:106.  
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[00844] Embodiment265istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:107.  

[00845] Embodiment266istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:108.  

[00846] Embodiment267istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:109.  

[00847] Embodiment268istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:110.  

[00848] Embodiment269istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:111.  

[00849] Embodiment270istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:112.  

[00850] Embodiment271istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:113.  

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:114.  

[00852] Embodiment273istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:115.  

[00853] Embodiment274istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:116.  

[00854] Embodiment275istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesSEQIDNO:117.  
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[00855] Embodiment276istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesatleastonemodification.  

[00856] Embodiment277istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesatleastonemodificationwhereintheatleastonemodificationincludesa2'

0-methyl(2'-0-Me)modifiednucleotide.  

[00857] Embodiment278istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesatleastonemodificationcomprisingaphosphorothioate(PS)bondbetween 

nuci 9 

[00858] Embodiment279istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesatleastonemodificationcomprisinga2'-fluoro(2'-F)modifiednucleotide.  

[00859] Embodiment280istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesatleastonemodificationcomprisingamodificationatoneormoreofthe 

firstfivenucleotidesatthe5'endoftheguideRNA.  

[00860] Embodiment281istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesatleastonemodificationcomprisingamodificationatoneormoreofthe 

[00861] Embodiment282istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesatleastonemodificationcomprisingaPSbondbetweenthefirstfour 

nucleotidesoftheguideRNA.  

[00862] Embodiment283istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesatleastonemodificationcomprisingaPSbondbetweenthelastfour 

nucleotidesoftheguideRNA.  

[00863] Embodiment284istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesatleastonemodificationcomprisinga2'-O-Memodifiednucleotideatthe 

firstthreenucleotidesatthe5endoftheguideRNA.  
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[00864] Embodiment285istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheCIJTAguide 

RNAcomprisesatleastonemodificationcomprisinga2'-O-Memodifiednucleotideatthe 

lastthreenucleotidesatthe3endoftheguideRNA.  

[00865] Embodiment286isanengineeredcellorpopulationofcellscomprisingagenetic 

modificationthatincludesanindelwithinthegenomicregiontargetedbytheCJITAguide 

RNAofanyoftheprecedingembodiments.  

[00866] Embodiment287isanengineeredcellorpopulationofcellscomprisingagenetic 

modificationthatincludesaCtoTsubstitutionoranAto0substitutionwithinthe 4 genomic 

regiontargetedbytheCIJTAguideRNAofanyoftheprecedingembodiments.  

[00867] Embodiment288istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentsforusetoexpressaTCR 

withspecificityforapolypeptideexpressedbycancercells.  

[00868] Embodiment289istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentsforuseinadministeringto 

asubjectasanadoptivecelltransfer(ACT)therapy.  

[00869] Embodiment290istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentsforuseintreatinga 

subjectwithcancer.  

[00870] Embodiment291istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentsforuseintreatinga 

[00871] Embodiment292istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentsforuseintreatinga 

subjectwithanautoimmunedisease.  

[00872] Embodiment293istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthegenetic 

modificationcomprisesanindel.  

[00873] Embodiment294istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthegenetic 

modificationcomprisesaCtoTsubstitution.  

[00874] Embodiment295istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthegenetic 

modificationcomprisesanAto0substitution.  
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[00875] Embodiment296istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellis 

homozygousforHLA-BandhomozygousforHLA-C.  

[00876] Embodiment297istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellfurther 

comprisesageneticmodificationinanHLA-Agenewhereinthecellishomozygousfor 

HLA-BandhomozygousforHLA-CandwhereinthegeneticmodificationintheHLA-A 

genecompnsesatleastonenucleotidewithinthegenomiccoordinateschosenfrom:(a) 

chr6:29942854tochr6:29942913and(b)chr6:29943518tochr6:29943619.  

[00877] Embodiment298istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellfurther 

comprisesageneticmodificationinanHLA-Ageneandwhereinthegeneticmodificationin 

theHLA-Agene compnsesatleastonenucleotidewithinthegenomiccoordinateschosen 

from:chr6:29942864tochr6:29942903.  

[00878] Embodiment299istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellfurther 

comprisesageneticmodificationinanHLA-Ageneandwhereinthegeneticmodificationin 

theHLA-Agene compnsesatleastonenucleotidewithinthegenomiccoordinateschosen 

from:chr6:29943528tochr6:29943609.  

[00879] Embodiment300istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellfurther 

theHLA-Agene compnsesatleastonenucleotidewithinthegenomiccoordinateschosen 

from:chr6:29942864-2994288tchr6:29942868-29942888;chr6:29942876-29942896, 

chr6:29942877-29942897;chr6:29942883-29942901chr6:29943126-2994314& 

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

chr6:29943537-2994355Tchr6:29943549-29943569,chr6:29943589-29943609,and 

chr6:29944026-29944046.  

[00880] Embodiment301istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereinthecellfurther 

comprisesageneticmodificationinanHLA-Ageneandwhereinthegeneticmodificationin 

theHLA-AgenecompnsesanindelaCtoTsubstitutionoranAto0substitutionwithin 

thegenomiccoordinateschosenfrom:chr6:29942864-29942884chr6:29942868-29942888~ 

chr6:29942876-29942896;chr6:29942877-29942897,chr6:29942883-29942903~ 
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chr6:29943126-29943146;chr6:29943528-29943548,chr6:29943529-29943549, 

chr6:29943530-29943550,chr6:29943537-2994355Tchr6:29943549-29943569, 

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

[00881] Embodiment302istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheHLA-A 

expressionofthecellisreducedoreliminatedbyageneeditingsystemthatbindstoanHLA

Agenomictargetsequencecomprisingatleast5contiguousnucleotideswithinthegenomic 

coordinateschosenfrom:chr6:29942864-29942881chr6:29942868-2994288& 

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

chr6:29943126-29943146;chr6:29943528-299435489 chr6:29943529-29943549, 

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

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

[00882] Embodiment303isamethodofmakinganengineeredcellwhichhasreducedor 

eliminatedsurfaceexpressionofMHCclassIIproteinandHLA-Aproteinrelativetoan 

unmodifiedcellcomprising:(a)contactingthecellwithaCIJTAguideRNAwhereinthe 

guideRNAcomprisesaguidesequenceselectedfromSEQIDNOs:1-117;(b)contactingthe 

cellwithanHLA-AguideRNAwhereintheHLA-AguideRNAcomprisesaguide 

sequenceselectedfromanyoneofSEQIDNOs:2001-2095and(c)optionallycontacting 

thecellwithanRNA-guidedDNAbindingagentornucleicacidencodinganRNA-guided 

DNAbindingagent;therebyreducingoreliminatingthesurfaceexpressionofMHCclassII 

proteinandHLA-Aproteininthecellrelativetoanunmodifiedcell.  

RNAcomprisesasequenceselectedfromSEQIDNO:32,64,67,68,74,76,84,86,90,91, 

and115.  

[00884] Embodiment305isthemethodofembodiment303or304,comprisingcontacting 

thecellwithanRNA-guidedDNAbindingagentornucleicacidencodinganRNA-guided 

DNAbindingagentoptionallywhereintheRNA-guidedDNAbindingagentcomprisesanS.  

pyogenesCas9.  

[00885] Embodiment306istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheHLA-Bis 

selectedfromanyoneofthefollowingHLA-Balleles:HLA~B*O7:O2.HLA~B*O8:O1HLA

B*44:OZHLA~B*35:O1, HLA~B*4O:O1.HLA~B*57:O1.HLA~B*14:O2.HLA~B*15:O1~ 

HLA~B*13:02~HLA~B*44:03.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.  
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HLA~B*1S:O1.HLA~B*52:O1.HLA~B*51:01;HLA~B*37:O1HLA~B*53:O1HLA

B*55:O1.HLA~B*44:O2.HLA~B*44:O3.HLA~B*35:O2.HLA~B*15:O1.andHLA~B*4O:O2.  

[00886] Embodiment307istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheHLA-Cis 

selectedfromanyoneofthefollowingHLA-Calleles:HLA~C*O7:OZHLA~C*O7:O1HLA

C*05:O1.HLA~C*O4:O1HLA~C*O3:O4.HLA~C*O6:O2.HLA~C*O8:O2.HLA~C*O3:O3; 

HLA~C*O6:O2.HLA~C*16:O1.HLA~C*12:O3;HLA~C*O7:O1.HLA~C*O4:OLHLA

C*15:02.HLA~C*O7:O19 HLA~C*O3:O4.HLA~C*12:O3.HLA~C*O2:O2.HLA~C*O4:O1.  

HLA~C*O5:01HLA~C*12:02,HLA~C*14:02;HLA~C*O6:02,HLA~C*O4:O1HLA

C*03:03.HLA~C*O7:O4.HLA~C*O7:O1.HLA~C*O4:O1.HLA~C*O4:O1.andHLA~C*O2:O2.  

[00887] Embodiment308istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheHLA-Ballele 

isselectedfromanyoneofthefollowingHLA-Balleles:HLA~B*O7:O2;HLA~B*O8:O1.  

HLA~B*44:O2.HLA~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:O1HLA~B*18:O1HLA~B*44:O3, 

HLA~B*51:O1HLA~B*49:O1.HLA~B*15:O1;HLA~B*18:O1, HLA~B*27:O5.HLA

B*35:03.HLA~B*18:O1HLA~B*52:O1HLA~B*51:O1HLA~B*37:O1HLA~B*53:O1 

HLA~B*55:01HLA~B*44:O2.HLA~B*44:O3;HLA~B*35:02,HLA~B*15:01, andHLA

B*40:02.andtheHLA-CalleleisselectedfromanyoneofthefollowingHLA-Calleles: 

HLA~C*O7:O2.HLA~C*O7:O1.HLA~C*O5:O1;HLA~C*O4:O1HLA~C*O3:OtHLA

C*06:02.HLA~C*O8:O2.HLA~C*O3:O3.HLA~C*O6:O2.HLA~C*16:O1.HLA~C*12:O3.  

C*12:03.HLA~C*O2:O2.HLA~C*O4:O1.HLA~C*O5:O1.HLA~C*12:O2.HLA~C*14:02, 

HLA~C*O6:O2.HLA~C*O4:O1HLA~C*O3:03;HLA~C*O7:01HLA~C*O7:O1, HLA

C*04:O1.HLA~C*O4:O1.andHLA~C*O2:O2.  

[00888] Embodiment309istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheHLA-Band 

HLA-CallelesareselectedfromanyoneofthefollowingHLA-BandHLA-Calleles:HLA

B*07:02andHLA~C*O7:02,HLA~B*O8:O1andHLA~C*O7:O19 HLA~B*44:O2andHLA

C*05:O1. HLA~B*35:O1andHLA~C*O4:O1;HLA~B*4O:O1andHLA~C*O3:O4.HLA

B*57:O1andHLA~C*O6:O2.HLA~B*14:O2andHLA~C*O8:O2.HLA~B*15:O1andHLA

C*03:03,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:O10 HLA~B*51:01andHLA~C*15:O2;HLA~B*49:O1andHLA~C*O7:O1HLA
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B*15:O1andHLA~C*O3:OZLHLA~B*1S:O1andHLA~C*12:O3.HLA~B*27:O5andHLA

C*02:02.HLA~B*35:O3andHLA~C*O4:O1;HLA~B*18:O1andHLA~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:O1andHLA~C*O4:O1;HLA~B*55:O1andHLA~C*O3:O3.HLA

B*44:02andHLA~C*O7:OZLHLA~B*44:O3andHLA~C*O7:O1HLA~B*35:O2andHLA

C*04:01HLA~B*15:01andHLA~C*O4:01;andHLA~B*4O:O2andHLA~C*O2:O2.  

[00889] Embodiment310istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheHLA-Band 

HLA-CallelesareHLA~B*O7:O2andHLA~C*O7:O2.  

[00890] Embodiment311istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheHLA-Band 

HLA-CallelesareHLA~B*O8:O1andHLA~C*O7:O1.  

[00891] Embodiment312istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheHLA-Band 

HLA-CallelesareHLA~B*44:O2andHLA~C*O5:O1.  

[00892] Embodiment313istheengineeredcellpopulationofcellspharmaceutical 

compositionormethodofanyoneoftheprecedingembodimentswhereintheHLA-Band 
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Whatisclaimedis: 

1. AnengineeredcellwhichhasreducedoreliminatedsurfaceexpressionofMHCclass 

IIrelativetoanunmodifiedcellcomprisingageneticmodificationintheCJITAgenewherein 

thegeneticmodificationcomprisesatleastonenucleotideofanexonwithinthegenomic 

coordinateschrl6:10902662-chrl6:10923285.  

2. Theengineeredcellofclaim1,whereinthegeneticmodificationcomprisesatleast5 

6,7,8,9,or10contiguousnucleotideswithinthegenomiccoordinateschrl6:10902662

chrl6:10923285.  

39 Theengineeredcellofclaim1or2,whereinthegeneticmodification 9 

oneCtoTsubstitutionoratleastoneAto0substitutionwithinthegenomiccoordinates 

chrl6:10902662-chrl6:10923285.  

4, Theengineeredcellofanyoneofclaims1-3 whereinthegeneticmodification 
9 

comprisesatleastonenucleotideofanexonwithinthegenomiccoordinateschrl6:10906542

chrl6:10923285.  

59 Theengineeredcellofanyoneofclaims1-4whereinthegeneticmodification 
9 

comprisesatleastonenucleotideofanexonwithinthegenomiccoordinateschrl6:10906542

chrl6:10908121.  

6. Theengineeredcellofanyoneofclaims1-5 whereinthegeneticmodification 
9 

9 comprisesatleastonenucleotideofanexonwithinthegenomiccoordinateschosenfrom.  

chrl6:10907539-10907559, chrl6:10916426-10916446, chrl6:10906907-10906927, 

chrl6:10895702-10895722, chrl6:10907757-10907777, chrl6:10907623-10907643, 

chrl6:10907385-10907405,andchrl6:10923265-10923285.  

79 Theengineeredcellofanyoneofclaims1-6whereinthegeneticmodification 
9 

9 comprisesatleastonenucleotideofanexonwithinthegenomiccoordinateschosenfrom.  

chrl6:10916432-10916452, chri6:10922444-10922464, chri6:10907924-10907944, 

chrl6:10906985-10907005, chrl6:10908073-10908093, chrl6:10907433-10907453, 

chrl6:10907979-10907999, chri6:10907139-10907159, chri6:10922435-10922455, 

chrl6:10907384-10907404, chri6:10907434-10907454, chri6:10907119-10907139, 

chrl6:10907539-10907559, chrl6:10907810-10907830, chrl6:10907315-10907335, 

chrl6:10916426-10916446, chrl6:10909138-10909158, chrl6:10908101-10908121 

chrl6:10907790-10907810, chrl6:10907787-10907807, chrl6:10907454-10907474, 

chrl6:10895702-10895722, chrl6:10902729-10902749, chrl6:10918492-10918512, 
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chrl6:10915626-10915646, chri6:10906756-10906776, chri6:10907476-10907496,
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chrl6:10907932-10907952, chri6:10907623-10907643, chri6:10907461-10907481 

chrl6:10902723-10902743, chrl6:10907622-10907642, chrl6:10922441-10922461 

chrl6:10902662-10902682, chrl6:10915626-10915646, chrl6:10915592-10915612, 

chrl6:10907385-10907405, chri6:10907030-10907050, chri6:10907935-10907955, 

chrl6:10906853-10906873, chrl6:10906757-10906777, chrl6:10907730-10907750, and 

chrl6:10895302-10895322.  

8. AnengineeredcellwhichhasreducedoreliminatedsurfaceexpressionofMHCclass 

IIrelativetoanunmodifiedcellcomprisingageneticmodificationintheCJITAgenewherein 

thegeneticmodificationcomprisesanindelaCtoTsubstitutionoranAto0substitution 

withinthegenomiccoordinateschosenfrom: chrl6:10902662-10902682,chrl6:10902723

10902743, chri6:10902729-10902749, chri6:10903747-10903767, chri6:10903824

10903844, chrl6:10903824-10903844, chrl6:10903848-10903868, chrl6:10904761

10904781, chrl6:10904764-10904784, chrl6:10904765-10904785, chrl6:10904785

10904805, chrl6:10906542-10906562, chrl6:10906556-10906576, chrl6:10906609

10906629, chrl6:10906610-10906630, chrl6:10906616-10906636, chrl6:10906682

10906702, chri6:10906756-10906776, chri6:10906757-10906777, chri6:10906757

10906777, chrl6:10906821-10906841, chrl6:10906823-10906843, chrl6:10906847

10906867, chrl6:10906848-10906868, chrl6:10906853-10906873, chrl6:10906904

10906924, chrl6:10906907-10906927, chrl6:10906913-10906933, chrl6:10906968

10906988, chrl6:10906970-10906990, chrl6:10906985-10907005, chrl6:10907030

10907050, chrl6:10907058-10907078, chrl6:10907119-10907139, chrl6:10907139

10907308, chrl6:10907314-10907334, chrl6:10907315-10907335, chrl6:10907325

10907345, chrl6:10907363-10907383, chrl6:10907384-10907404, chrl6:10907385

10907405, chrl6:10907433-10907453, chrl6:10907434-10907454, chrl6:10907435

10907455, chrl6:10907441-10907461, chrl6:10907454-10907474, chrl6:10907461

10907481, chrl6:10907476-10907496, chrl6:10907539-10907559, chrl6:10907586

10907606, chrl6:10907589-10907609, chrl6:10907621-10907641, chrl6:10907622

10907642, chrl6:10907623-10907643, chrl6:10907730-10907750, chrl6:10907731

10907751, chrl6:10907757-10907777, chrl6:10907781-10907801, chrl6:10907787

10907807, chrl6:10907790-10907810, chrl6:10907810-10907830, chrl6:10907820

10907840, chrl6:10907870-10907890, chrl6:10907886-10907906, chrl6:10907924

10907944, chri6:10907928-10907948, chri6:10907932-10907952, chri6:10907935

10907955, chri6:10907978-10907998, chri6:10907979-10907999, chri6:10908069

335 

10907159, chrl6:10907172-10907192, chrl6:10907272-10907292, chrl6:10907288-
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10908089, chrl6:10908073-10908093, chrl6:10908101-10908121 chrl6:10909056

10909076, chrl6:10909138-10909158, chrl6:10910195-10910215, chrl6:10910196

10910216, chrl6:10915592-10915612, chrl6:10915626-10915646, chrl6:10916375

10916395, chrl6:10916382-10916402, chrl6:10916426-10916446, chrl6:10916432

10916452, chrl6:10918486-10918506, chrl6:10918492-10918512, chrl6:10918493

10918513, chrl6:10922435-10922455, chrl6:10922441-10922461, chrl6:10922441

10922461, chrl6:10922444-10922464, chrl6:10922460-10922480, chrl6:10923257

10923277,andchrl6:10923265-10923285.  

9, Theengineeredcellofclaim8,whereinthegeneticmodificationcomprisesatleastone 

nucleotideofanexonwithinthegenomiccoordinateschosenfrom:chri6:10916432

10916452, chrl6:10922444-10922464, chrl6:10907924-10907944, chrl6:10906985

10907005, chrl6:10908073-10908093, chrl6:10907433-10907453, chrl6:10907979

10907999, chrl6:10907139-10907159, chrl6:10922435-10922455, chrl6:10907384

10907404, chrl6:10907434-10907454, chrl6:10907119-10907139, chrl6:10907539

10907559, chrl6:10907810-10907830, chrl6:10907315-10907335, chrl6:10916426

10916446, chrl6:10909138-10909158, chrl6:10908101-10908121, chrl6:10907790

10907810, chrl6:10907787-10907807, chrl6:10907454-10907474, chrl6:10895702

10895722, chrl6:10902729-10902749, chrl6:10918492-10918512, chrl6:10907932

10907952, chri6:10907623-10907643, chri6:10907461- 10907481, chri6:10902723

10902743, chri6:10907622-10907642, chri6:10922441- 10922461, chri6:10902662

10902682, chrl6:10915626-10915646, chrl6:10915592-10915612, chrl6:10907385

10906873, chri6:10906757-10906777, chri6:10907730-10907750, chri6:10907586

10907606,chrl6:10907476-10907496,chrl6:10906904-10906924,andchrl6:10895302

10895322.  

10. Theengineeredcellofclaim8or9,whereinthegeneticmodificationcompnsesatleast 

onenucleotideofanexonwithinthegenomiccoordinateschosenfrom:chrl6:10907539

10907559, chrl6:10916426-10916446, chrl6:10906907-10906927, chrl6:10895702

10895722, chrl6:10907757-10907777, chrl6:10907623-10907643, chrl6:10915626

10915646, chrl6:10906756-10906776, chrl6:10907476-10907496, chrl6:10907385

10907405,andchrl6:10923265-10923285.  

11. Theengineeredcellofanyoneofclaims8-10whereinthegeneticmodification 

comprisesatleast5,6,7,8,9,or10contiguousnucleotideswithinthegenomiccoordinates.  

336 

10907405, chrl6:10907030-10907050, chrl6:10907935-10907955, chrl6:10906853-
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12. Theengineeredcellofanyoneofclaims8-11 whereinthegeneticmodification 

comprisesatleastoneCtoTsubstitutionoratleastoneAto0substitutionwithinthegenomic 

coordinates.  

13. Theengineeredcellofanyoneofclaims1-12,whereintheMHCclassIIexpressionis 

reducedoreliminatedbyageneeditingsystemthatbindstoaCJITAgenomictargetsequence 
9 

9 comprisingatleast5contiguousnucleotideswithinthegenomiccoordinateschosenfrom.  

chrl6:10902662-10902682, chrl6:10902723-10902743, chrl6:10902729-10902749, 

chrl6:10903747-10903767, chri6:10903824-10903844, chri6:10903824-10903844, 

chrl6:10903848-10903868, chri6:10904761-10904781, chri6:10904764-10904784, 

chri6:10904765-10904785, chri6:10904785-10904805, chri6:10906542-10906562, 

chri6:10906556-10906576, chri6:10906609-10906629, chri6:10906610-10906630, 

chrl6:10906616-10906636, chrl6:10906682-10906702, chrl6:10906756-10906776, 

chrl6:10906757-10906777, chrl6:10906757-10906777, chrl6:10906821-10906841 

chrl6:10906823-10906843, chrl6:10906847-10906867, chrl6:10906848-10906868, 

chrl6:10906853-10906873, chrl6:10906853-10906873, chrl6:10906904-10906924, 

chrl6:10906907-10906927, chrl6:10906913-10906933, chrl6:10906968-10906988, 

chrl6:10906970-10906990, chri6:10906985-10907005, chri6:10907030-10907050, 

chrl6:10907058-10907078, chrl6:10907119-10907139, chrl6:10907139-10907159, 

chrl6:10907172-10907192, chrl6:10907272-10907292, chrl6:10907288-10907308, 

chrl6:10907314-10907334, chrl6:10907315-10907335, chrl6:10907325-10907345, 

chrl6:10907363-10907383, chri6:10907384-10907404, chri6:10907385-10907405, 

chri6:10907441-10907461, chri6:10907454-10907474, chri6:10907461-10907481 

chrl6:10907476-10907496, chrl6:10907539-10907559, chrl6:10907586-10907606, 

chrl6:10907589-10907609, chrl6:10907621-10907641, chrl6:10907622-10907642, 

chrl6:10907623-10907643, chrl6:10907730-10907750, chrl6:10907731-10907751 

chrl6:10907757-10907777, chrl6:10907781-10907801, chrl6:10907787-10907807, 

chrl6:10907790-10907810, chri6:10907810-10907830, chri6:10907820-10907840, 

chrl6:10907870-10907890, chrl6:10907886-10907906, chrl6:10907924-10907944, 

chrl6:10907928-10907948, chrl6:10907932-10907952, chrl6:10907935-10907955, 

chrl6:10907978-10907998, chri6:10907979-10907999, chri6:10908069-10908089, 

chrl6:10908073-10908093, chrl6:10908101-10908121, chrl6:10909056-10909076, 

chrl6:10909138-10909158, chrl6:10910195-10910215, chrl6:10910196-10910216, 

chrl6:10915592-10915612, chrl6:10915626-10915646, chrl6:10916375-10916395, 
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chri6:10907433-10907453, chri6:10907434-10907454, chri6:10907435-10907455,
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chrl6:10916382-10916402, chrl6:10916426-10916446, chrl6:10916432-10916452, 

chrl6:10918486-10918506, chrl6:10918492-10918512, chrl6:10918493-10918513, 

chrl6:10922435-10922455, chrl6:10922441-10922461, chrl6:10922441-10922461 

chrl6:10922444-10922464, chrl6:10922460-10922480, chrl6:10923257-10923277, and 

chrl6:10923265-10923285.  

14. Theengineeredcellofanyoneofclaims1-13,whereintheMHCclassIIexpressionis 

reducedoreliminatedbyageneeditingsystemthatbindstoaCJITAgenomictargetsequence 
9 

comprisingatleast5contiguousnucleotideswithinthegenomiccoordinateschosenfrom.  
chri6:10906542-10906562, chri6:10906556-10906576, chri6:10906609-10906629, 

chrl6:10906610-10906630, chrl6:10906616-10906636, chrl6:10906682-10906702, 

chrl6:10906756-10906776, chrl6:10906757-10906777, chrl6:10906757-10906777, 

chrl6:10906821-10906841, chrl6:10906823-10906843, chrl6:10906847-10906867, 

chrl6:10906848-10906868, chrl6:10906853-10906873, chrl6:10906853-10906873, 

chrl6:10906904-10906924, chrl6:10906907-10906927, chrl6:10906913-10906933, 

chrl6:10906968-10906988, chrl6:10906970-10906990, chrl6:10906985-10907005, 

chrl6:10907030-10907050, chrl6:10907058-10907078, chrl6:10907119-10907139, 

chrl6:10907139-10907159, chrl6:10907172-10907192, chrl6:10907272-10907292, 

chrl6:10907288-10907308, chrl6:10907314-10907334, chrl6:10907315-10907335, 

chrl6:10907325-10907345, chri6:10907363-10907383, chri6:10907384-10907404, 

chrl6:10907385-10907405, chri6:10907433-10907453, chri6:10907434-10907454, 

chri6:10907435-10907455, chri6:10907441-10907461, chri6:10907454-10907474, 

chrl6:10907586-10907606, chrl6:10907589-10907609, chrl6:10907621-10907641 

chrl6:10907622-10907642, chrl6:10907623-10907643, chrl6:10907730-10907750, 

chrl6:10907731-10907751, chrl6:10907757-10907777, chrl6:10907781-10907801 

chrl6:10907787-10907807, chrl6:10907790-10907810, chrl6:10907810-10907830, 

chrl6:10907820-10907840, chri6:10907870-10907890, chri6:10907886-10907906, 

chrl6:10907924-10907944, chrl6:10907928-10907948, chrl6:10907932-10907952, 

chrl6:10907935-10907955, chrl6:10907978-10907998, chrl6:10907979-10907999, 

chrl6:10908069-10908089, chrl6:10908073-10908093, chrl6:10908101-10908121 

chrl6:10909056-10909076, chrl6:10909138-10909158, chrl6:10910195-10910215, 

chrl6:10910196-10910216, chrl6:10915592-10915612, chrl6:10915626-10915646, 

chrl6:10916375-10916395, chrl6:10916382-10916402, chrl6:10916426-10916446, 

chrl6:10916432-10916452, chrl6:10918486-10918506, chrl6:10918492-10918512, 
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chrl6:10907461-10907481, chrl6:10907476-10907496, chrl6:10907539-10907559,
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chrl6:10918493-10918513, chrl6:10922435-10922455, chrl6:10922441-10922461 

chri6:10922441-10922461, chri6:10922444-10922464, chri6:10922460-10922480, 

chrl6:10923257-10923277,andchrl6:10923265-10923285.  

15. Theengineeredcellofanyoneofclaims1-14,whereintheMHCclassIIexpressionis 

reducedoreliminatedbyageneeditingsystemthatbindstoaCJITAgenomictargetsequence 
9 

comprisingatleast5contiguousnucleotideswithinthegenomiccoordinateschosenfrom.  
chri6:10906542-10906562, chri6:10906556-10906576, chri6:10906609-10906629, 

chrl6:10906610-10906630, chrl6:10906616-10906636, chrl6:10906682-10906702, 

chrl6:10906756-10906776, chrl6:10906757-10906777, chrl6:10906757-10906777, 

chrl6:10906821-10906841, chrl6:10906823-10906843, chrl6:10906847-10906867, 

chrl6:10906848-10906868, chrl6:10906853-10906873, chrl6:10906853-10906873, 

chrl6:10906904-10906924, chrl6:10906907-10906927, chrl6:10906913-10906933, 

chrl6:10906968-10906988, chrl6:10906970-10906990, chrl6:10906985-10907005, 

chrl6:10907030-10907050, chrl6:10907058-10907078, chrl6:10907119-10907139, 

chrl6:10907139-10907159, chrl6:10907172-10907192, chrl6:10907272-10907292, 

chrl6:10907288-10907308, chrl6:10907314-10907334, chrl6:10907315-10907335, 

chrl6:10907325-10907345, chri6:10907363-10907383, chri6:10907384-10907404, 

chrl6:10907385-10907405, chri6:10907433-10907453, chri6:10907434-10907454, 

chri6:10907435-10907455, chri6:10907441-10907461, chri6:10907454-10907474, 

chrl6:10907461-10907481, chrl6:10907476-10907496, chrl6:10907539-10907559, 

chrl6:10907586-10907606, chrl6:10907589-10907609, chrl6:10907621-10907641 

chrl6:10907731-10907751, chrl6:10907757-10907777, chrl6:10907781-10907801 

chrl6:10907787-10907807, chrl6:10907790-10907810, chrl6:10907810-10907830, 

chrl6:10907820-10907840, chri6:10907870-10907890, chri6:10907886-10907906, 

chrl6:10907924-10907944, chrl6:10907928-10907948, chrl6:10907932-10907952, 

chrl6:10907935-10907955, chrl6:10907978-10907998, chrl6:10907979-10907999, 

chrl6:10908069-10908089,chrl6:10908073-10908093,andchrl6:10908101-10908121.  

16. Theengineeredcellofanyoneofclaims1-15,whereintheMHCclassIIexpressionis 

reducedoreliminatedbyageneeditingsystemthatbindstoaCJITAgenomictargetsequence 

9 

comprisingatleast5contiguousnucleotideswithinthegenomiccoordinateschosenfrom.  
chri6:10916432-10916452, chri6:10922444-10922464, chri6:10907924-10907944, 

chrl6:10906985-10907005, chrl6:10908073-10908093, chrl6:10907433-10907453, 

chrl6:10907979-10907999, chri6:10907139-10907159, chri6:10922435-10922455, 
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chrl6:10907384-10907404, chri6:10907434-10907454, chri6:10907119-10907139, 

chrl6:10907539-10907559, chrl6:10907810-10907830, chrl6:10907315-10907335, 

chrl6:10916426-10916446, chrl6:10909138-10909158, chrl6:10908101-10908121 

chrl6:10907790-10907810, chri6:10907787-10907807, chri6:10907454-10907474, 

chrl6:10895702-10895722, chrl6:10902729-10902749, chrl6:10918492-10918512, 

chrl6:10907932-10907952, chri6:10907623-10907643, chri6:10907461-10907481 

chrl6:10902723-10902743, chrl6:10907622-10907642, chrl6:10922441-10922461 

chrl6:10902662-10902682, chrl6:10915626-10915646, chrl6:10915592-10915612, 

chrl6:10907385-10907405, chri6:10907030-10907050, chri6:10907935-10907955, 

chrl6:10906853-10906873, chrl6:10906757-10906777, chrl6:10907730-10907750, and 

chrl6:10895302-10895322.  

17. Theengineeredcellofanyoneofclaims1-16,whereintheMHCclassIIexpressionis 

reducedoreliminatedbyageneeditingsystemthatbindstoaCJITAgenomictargetsequence 
9 

comprisingatleast5contiguousnucleotideswithinthegenomiccoordinateschosenfrom.  
chrl6:10907539-10907559, chrl6:10916426-10916446, chrl6:10906907-10906927, 

chrl6:10895702-10895722, chrl6:10907757-10907777, chrl6:10907623-10907643, 

chrl6:10915626-10915646, chrl6:10906756-10906776, chrl6:10907476-10907496, 

chrl6:10907385-10907405,andchrl6:10923265-10923285.  

18. Theengineeredcellofanyoneofclaims13-17,whereintheCIJTA 9 

sequencecomprisesatleast10oratleast15contiguousnucleotideswithinthegenomic 

coordinates.  

comprisesanRNA-guidedDNA-bindingagentoptionallywhereintheRNA-guidedDNA

bindingagentcomprisesaCas9proteinsuchasanS.pyogenesCas9.  

20. Theengineeredcellofanyoneofclaims1- 19,whereintheengineeredcellfurtherhas 

reducedoreliminatedsurfaceexpressionofMHCclassI.  

21. Theengineeredcellofclaim20,whereintheengineeredcellcomprisesagenetic 

modificationinthebeta-2-microglobulin(B2M)gene.  

22. Theengineeredcellofclaim20,whereintheengineeredcellcomprisesagenetic 

modificationinanHLA-Agene.  

23. Theengineeredcellofanyoneofclaims1-22,whereintheengineeredcellcomprises 

anexogenousnucleicacidencodingatargetingreceptorthatisexpressedonthesurfaceofthe 

engineeredcell.  
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19. Theengineeredcellofanyoneofclaims13-18,whereinthegeneeditingsystem
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24. Theengineeredcellofclaim23,whereinthetargetingreceptorisaCARaT-cell 

receptor(TCR),oraWT1TCR.  

25. Theengineeredcellofanyoneofclaims1-24,whereintheengineeredcellfurther 

comprisesanexogenousnucleicacidencodingapolypeptidethatissecretedbytheengineered 

cell.  

26. Theengineeredcellofanyoneofclaims1-25,whereintheengineeredcellisaTcell 

andfurtherhasreducedoreliminatedexpressionofanendogenousT-cellreceptor(TCR) 

proteinrelativetoanunmodifiedcell.  

27. Theengineeredcellofclaim26,whereinthecellhasreducedoreliminatedexpression 

ofaTRACproteinoraTRBCproteinrelativetoanunmodifiedcell.  

28. Apharmaceuticalcompositioncomprisingtheengineeredcellofanyoneofclaims1

27.  

29. Apopulationofcellscomprisingtheengineeredcellofanyoneofclaims1-27.  

30. Apharmaceuticalcompositioncomprisingapopulationofcellswhereinthepopulation 

ofcellscomprisestheengineeredcellofanyoneofclaims1-27.  

31. Thepopulationofcellsofclaim29orpharmaceuticalcompositionofclaim30,wherein 

thepopulationofcellsisatleast650oatleast700oatleast80%atleast900oatleast920oat 

least9 3 0 oatleast9 4 0 oatleast95%,atleast96%,atleast97%,atleast 9 8 0 ooratleast9 9 0 o 

MHCclassIInegativeasmeasuredbyflowcytometry.  

32. Thepopulationofcellsorpharmaceuticalcompositionofanyoneofclaims29-31 

whereinthepopulationofcellsisatleast950o atleast970oatleast980o oratleast990o 

33. Amethodofadministeringtheengineeredcellpopulationofcellsorpharmaceutical 

compositionofanyoneofclaims1-32toasubjectinneedthereof 

34. Amethodofadministeringtheengineeredcellpopulationofcellsorpharmaceutical 

compositionofanyoneofclaims1-33toasubjectasanadoptivecelltransfer(ACT)therapy.  

35, Amethodofmakinganengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMI-ICclassIIproteinrelativetoanunmodifiedcellcomprisingcontactingacell 

withacompositioncomprising: 

a. aCIJTAguideRNAcomprising 

i) aguidesequenceselectedfromSEQIDNOs:1-1iT 

ii) atleast17,18,19,or20contiguousnucleotidesofasequenceselectedfrom 

SEQIDNOs:1-11? 
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iii) aguidesequenceatleast 9 5 0 o90%,or8 5 0 oidenticaltoasequenceselected 

fromSEQJDNOs:1-liT 

iv) asequencethatcomprises10contiguousnucleotides+10nucleotidesofa 

genomiccoordinatelistedinTableZ 

v) atleast17,18,19,or20contiguousnucleotidesofasequencefrom(iv);or 

vi) aguidesequencethatisatleast95% 9 O0 oor8 5 0 oidenticaltoasequence 

selectedfrom(v),and 

b. optionallyanRNA-guidedDNAbindingagentoranucleicacidencodinganRNA

guidedDNAbindingagent.  

36. AmethodofreducingoreliminatingsurfaceexpressionofMHCclassIIproteininan 

engineeredcellrelativetoanunmodifiedcellcomprisingcontactingacellwithacomposition 

comprising: 

a. aCIJTAguideRNAcomprising 

i) aguidesequenceselectedfromSEQIDNOs:1-117~ 

ii) atleast17,18,19,or20contiguousnucleotidesofasequenceselectedfrom 

SEQIDNOs:1-117~ 

iii) aguidesequenceatleast95% 9 O0 oor8 5 0 oidenticaltoasequenceselected 

fromSEQJDNOs:1-117w 

iv) asequencethatcomprises10contiguousnucleotides+10nucleotidesofa 

genomiccoordinatelistedinTable2~ 

vi) aguidesequencethatisatleast95%90%or 8 5 0 oidenticaltoasequence 

selectedfrom(v),and 

b. optionallyanRNA-guidedDNAbindingagentoranucleicacidencodinganRNA

guidedDNAbindingagent.  

37. Themethodofclaim35or36whereintheCJITAguideRNAcomprises 

i) aguidesequenceselectedfromSEQIDNOs:32,64,67,68,74,76,84,86,90 

91,andlit 

ii) atleasti7,i8,i9,or20contiguousnucleotidesofasequenceselectedfrom 

SEQIDNO:32,64,67,68,74,76,84,86,90,9iandii5or 

iii) aguidesequenceatleast95%90%,or 8 5 0 oidenticaltoasequenceselected 

fromSEQIDNO:32,64,67,68,74,76,84,86,90,9iandii5.  
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v) atleast17,18,19,or20contiguousnucleotidesofasequencefrom(iv);or
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38. Themethodofanyoneofclaims35-37,furthercomprisingreducingoreliminatingthe 

surfaceexpressionofMI-ICclassIproteininthecellrelativetoanunmodifiedcell.  

39, Themethodofanyoneofclaims35-38,furthercomprisingreducingoreliminatingthe 

surfaceexpressionofB2Mproteininthecellrelativetoanunmodifiedcell.  

40. Themethodofanyoneofclaims35-39,furthercomprisingreducingoreliminatingthe 

surfaceexpressionofHLA-Aproteininthecellrelativetoanunmodifiedcell.  

41. Themethodofanyoneofclaims35-40,furthercomprisingreducingoreliminatingthe 

surfaceexpressionofaTCRproteininthecellrelativetoanunmodifiedcell.  

42. Themethodofanyoneofclaims35-41,furthercomprisingcontactingthecellwithan 

exogenousnucleicacid.  

43. Themethodofanyoneofclaims35-42,furthercomprisingcontactingthecellwitha 

DNA-dependentproteinkinaseinhibitor(DNAPKi).  

44. Themethodofclaim43,whereintheDNAPKiisCompound1.  

45. Themethodofclaim42,furthercomprisingcontactingthecellwithanexogenous 

nucleicacidencodingatargetingreceptororapolypeptidethatissecretedbythecell.  

46. Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodofany 

oneofclaims1-45,comprisinganexogenousnucleicacidorcontactingthecellwithan 

exogenousnucleicacidwhereintheexogenousnucleicacidencodesanNKcellinhibitor 

molecule.  

47. Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodofany 

oneofclaims1-46,comprisinganexogenousnucleicacidorcontactingthecellwithan 

moleculewhereintheNKcellinhibitormoleculebindstoaninhibitoryreceptoronanNK 

celLtheNKcellinhibitormoleculebindstoNKG2AonanNKcelLtheNKcellinhibitor 

moleculeisanon-classicalMHCclassImoleculetheNKcellinhibitormoleculeisHLA-E, 

theNKcellinhibitormoleculeisafusionproteiirortheNKcellinhibitormoleculeisafusion 

proteincomprisingHLA-EandB2M.  

48. Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodofany 

oneofclaims1-47,comprisinganexogenousnucleicacidencodingapolypeptidethatis 

secretedbythecellorcontactingthecellwithsaidexogenousnucleicacidwhereinthesecreted 

polypeptideisanantibodyorantibodyfragment.  

49, Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodofany 

oneofclaims1-48,comprisinganexogenousnucleicacidencodingapolypeptidethatis 
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secretedbythecellorcontactingthecellwithsaidexogenousnucleicacidwhereinthesecreted 

polypeptideisafull-lengthIgOantibodyasinglechainantibodyoraneutralizingantibody.  

50. Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodofany 

oneofclaims1-49,comprisinganexogenousnucleicacidencodingapolypeptidethatis 

secretedbythecellorcontactingthecellwithsaidexogenousnucleicacidwhereinthesecreted 
9 

polypeptideisanenzymeacytokineorafusionprotein.  

51. Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodofany 

oneofclaims1-50,comprisinganexogenousnucleicacidencodingapolypeptidethatis 

secretedbythecellorcontactingthecellwithsaidexogenousnucleicacidwhereinthesecreted 

polypeptidecomprisesasolublereceptor.  

52. Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodofany 

oneofclaims1-51comprisinganexogenousnucleicacidencodingatargetingreceptoror 

contactingthecellwithanexogenousnucleicacidencodingatargetingreceptorwhereinthe 

targetingreceptorisa]Tcellreceptor(TCR),ageneticallymodifiedTCRaWT1TCRora 

CAR.  

539 Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodofany 

oneofclaims23-52,whereintheCIJTAguideRNAtheRNA-guidedDNAbindingagent, 

and/ortheexogenousnucleicacidisprovidedtothecellinavectoroptionallywhereinthe 

CJITAguideRNAandtheRNA-guidedDNAbindingagentareprovidedinthesamevector.  

54. Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodofany 

oneofclaims1-53whereintheexogenousnucleicacidisprovidedtothecellinavector, 
9 

55. Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodof 

claim54,whereinthevectorisalentiviralvectororanAAV.  

56. Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodofany 

oneofclaims1-55,whereinageneeditingsystemcomponentisprovidedtothecellinalipid 

nucleicacidassemblycomposition.  

57, Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodofany 

oneofclaims1-56,whereintheguideRNAortheexogenousnucleicacidisprovidedtothe 

cellinalipidnucleicacidassemblycompositionoptionallyinthesamelipidnucleicacid 

assemblycompositionasanRNA-guidedDNAbindingagent.  

58. Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodof 

claim56or57,whereinthelipidnucleicacidassemblycompositionisalipidnanoparticle 

(LNP).  
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59. Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodof 

anyoneofclaims35-58,wherein 

(i)whereintheCIJTAguideRNAisasingleguideRNAcomprisinganyoneofthe 

sequencesofSEQIDNO:335-426and1008orasequencethatisatleast990o,980o,97% 

960o950o 940o 930o 920o,910oor900oidenticaltoanyoneofthesequencesofSEQID 

NO:335-426and100& 

(ii)theCIJTAguideRNAcomprisesanyoneofsequencesSEQIDNOs:32,64,67,68,74, 

76,84,86,90,91,andlit 

(iii)whereintheCIJTAguideRNAisasingleguideRNAcomprisinganyoneofthe 

sequencesSEQIDNO:341,373,376,377,383,385,393,395,399,400and424,ora 

sequencethatisatleast990o 980o,970o 960o950o 940o 930o,920o910oor900o9 

toanyoneofthesequencesSEQIDNO:341,373,376,377,383,385,393,395,399,400 

and424.  

60. Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodofany 

oneofclaims35-59,whereintheCIJTAguideRNAcomprisesatleastonemodification 

whereintheatleastonemodificationincludes(i)a2-0-methyl(2'-O-Me)modified 

nucleotide,(ii)aphosphorothioate(PS)bondbetweennucleotides,(iii)a2'-fluoro(2'-F) 

modifiednucleotide,(iv)amodificationatoneormoreofthefirstfivenucleotidesatthe5' 

endoftheguideRNA,(v)amodificationatoneormoreofthelastfivenucleotidesatthe3' 

endoftheguideRNA,(vi)aPSbondbetweenthefirstfournucleotidesoftheguideRNA 

(vii)aPSbondbetweenthelastfournucleotidesoftheguideRNA,(viii)a2'-O-Memodified 

nucleotideatthelastthreenucleotidesatthe3' endoftheguideRNAorcombinationsofone 

ormoreof(i)-(ix).  

61. Anengineeredcellorpopulationofcellscomprisingageneticmodificationthat 

includesanindelwithinthegenomicregiontargetedbytheCJITAguideRNAofanyoneof 

claims35-60.  

62. Anengineeredcellorpopulationofcellscomprisingageneticmodificationthat 

includesaCtoTsubstitutionoranAto0 9 

substitutionwithinthegenomicregiontargetedby 
theCIJTAguideRNAofanyoneofclaims35-61.  

63. Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodofany 

oneofclaims1-62,forusetoexpressaTCRwithspecificityforapolypeptideexpressedby 

cancercells.  
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64. Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodofany 

oneofclaims1-63,foruseinadministeringtoasubjectasanadoptivecelltransfer(ACT) 

therapy.  

65. Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodofany 

oneofclaims1-64foruseintreatingasubjectwithacanceraninfectiousdiseaseoran 

autoimmunedisease.  

66. Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodofany 

oneofclaims1-65,whereinthegeneticmodificationcomprisesanindel.  

67. Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodofany 

oneofclaims1-66,whereinthegeneticmodificationcomprisesaCtoTsubstitution.  

68. Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodofany 

oneofclaims1-67,whereinthegeneticmodificationcomprisesanAto0substitution.  

69. Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodofany 

oneofclaims1-68,whereinthecellishomozygousforHLA-BandhomozygousforHLA-C.  

70. Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodofany 

oneofclaims1-69whereinthecellfurthercompnsesageneticmodificationinanHLA-A 

genewhereinthecellishomozygousforHLA-BandhomozygousforHLA-Candwherein 

thegeneticmodificationintheHLA-Agenecomprisesatleastonenucleotidewithinthe 

genomiccoordinateschosenfrom: 

a. chr6:29942854tochr6:29942913and 

b. chr6:29943518tochr6:29943619.  

oneofclaims1-70whereinthecellfurthercompnsesageneticmodificationinanHLA-A 

geneandwhereinthegeneticmodificationintheHLA-Agenecomprisesatleastone 

nucleotidewithinthegenomiccoordinateschosenfrom:chr6:29942864tochr6:29942903and 

chr6:29943528tochr6:29943609.  

72. Amethodofmakinganengineeredcellwhichhasreducedoreliminatedsurface 

expressionofMHCclassIIproteinandHLA-Aproteinrelativetoanunmodifiedcell, 

comprising: 

a. contactingthecellwithaCJITAguideRNAwhereintheguideRNAcomprisesa 

guidesequenceselectedfromSEQIDNOs:1-117 

b. contactingthecellwithanHLA-AguideRNAwhereintheHLA-AguideRNA 

comprisesaguidesequenceselectedfromanyoneofSEQIDNOs:2001-2095 

and 
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71. Theengineeredcellpopulationofcellspharmaceuticalcompositionormethodofany
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C. optionallycontactingthecellwithanRNA-guidedDNAbindingagentornucleic 
acidencodinganRNA-guidedDNAbinding 'I 

agent 

therebyreducingoreliminatingthesurfaceexpressionofMHCclassIIproteinandHLA-A 

proteininthecellrelativetoanunmodifiedcell.  

73, Themethodofclaim72,whereintheCIJTAguideRNAcomprisesasequenceselected 
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fromSEQIDNO:32,64,67,68,74,76,84,86,90,91and115.

























































                         SEQUENCE LISTING

<110>  INTELLIA THERAPEUTICS, INC.
 
<120>  COMPOSITIONS AND METHODS FOR GENETICALLY MODIFYING CIITA IN A 
       CELL

<130>  01155‐0038‐00PCT

<150>  US 63/130,098
<151>  2020‐12‐23

<150>  US 63/251,002
<151>  2021‐09‐30

<150>  US 63/254,971
<151>  2021‐10‐12

<150>  US 63/288,502
<151>  2021‐12‐10

<160>  2095  

<170>  PatentIn version 3.5

<210>  1
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  1
cagcucacag ugugccacca                                                   20

<210>  2
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2
uucuaggggc cccaacucca                                                   20

<210>  3



<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  3
auggaguugg ggccccuaga                                                   20

<210>  4
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  4
cuccagguag ccaccuucua                                                   20

<210>  5
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  5
aggcuguugu gugacaugga                                                   20

<210>  6
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  6
gauauuggca uaagccuccc                                                   20

<210>  7
<211>  20
<212>  RNA



<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  7
ugaagugauc ggugagagua                                                   20

<210>  8
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  8
uggagaugcc agcagaaguu                                                   20

<210>  9
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  9
ggucugccgg aagcuccucu                                                   20

<210>  10
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  10
uuuuaccuug gggcucugac                                                   20

<210>  11
<211>  20
<212>  RNA
<213>  Artificial Sequence



<220>
<223>  Synthetic

<400>  11
uccaagcccc cuaacauacu                                                   20

<210>  12
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  12
cccccggacg guucaagcaa                                                   20

<210>  13
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  13
ggacgguuca agcaauggca                                                   20

<210>  14
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  14
cccggauggc auccuagugg                                                   20

<210>  15
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic



<400>  15
caguggcuga uggagcgaag                                                   20

<210>  16
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  16
gagaagacaa agucguacug                                                   20

<210>  17
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  17
cgucuaggau gagcagaacg                                                   20

<210>  18
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  18
gacgguucaa gcaauggcag                                                   20

<210>  19
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  19



ugagaagaag uggccggucc                                                   20

<210>  20
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  20
uggucagggc aagagcuauu                                                   20

<210>  21
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  21
guuccucgga agacacagcu                                                   20

<210>  22
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  22
uuccucggaa gacacagcug                                                   20

<210>  23
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  23
gcugagugag aacaagaucg                                                   20



<210>  24
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  24
gagaacaaga ucggggacga                                                   20

<210>  25
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  25
ccacaugagg acaccuccga                                                   20

<210>  26
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  26
uucuaggggc cccaacucca                                                   20

<210>  27
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  27
cccccggacg guucaagcaa                                                   20

<210>  28



<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  28
uggucagggc aagagcuauu                                                   20

<210>  29
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  29
uucuaggggc cccaacucca                                                   20

<210>  30
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  30
ucaacugcga ccaguucagc                                                   20

<210>  31
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  31
agcgcaggca guggcaggca                                                   20

<210>  32
<211>  20
<212>  RNA



<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  32
accugcaaca acaggauuca                                                   20

<210>  33
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  33
ccaggaacac cugcaacaac                                                   20

<210>  34
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  34
cagcagcaag agccuggagc                                                   20

<210>  35
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  35
gcagcagcaa gagccuggag                                                   20

<210>  36
<211>  20
<212>  RNA
<213>  Artificial Sequence



<220>
<223>  Synthetic

<400>  36
caaucucuuc uucuccagcc                                                   20

<210>  37
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  37
agcagcucgc ugccagccuu                                                   20

<210>  38
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  38
agcucgcugc cagccuucgg                                                   20

<210>  39
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  39
cucuggacca ggcggccccg                                                   20

<210>  40
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic



<400>  40
gcagcccucg acagcccccc                                                   20

<210>  41
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  41
cagcccucga cagccccccc                                                   20

<210>  42
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  42
agccaaguac ccccucccag                                                   20

<210>  43
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  43
cagccaacag caccucagcc                                                   20

<210>  44
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  44



ugccgcgccc gcaguguccc                                                   20

<210>  45
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  45
cgacagcccc cccggggccc                                                   20

<210>  46
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  46
ggcagcgagc ugcugggccc                                                   20

<210>  47
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  47
gccagcucug ccagggcccc                                                   20

<210>  48
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  48
agcgagcgaa ggcagggccu                                                   20



<210>  49
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  49
aaggcuggca gcgagcugcu                                                   20

<210>  50
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  50
agcccucgac agcccccccg                                                   20

<210>  51
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  51
ggaugcagcg agcgaaggca                                                   20

<210>  52
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  52
uccaccgagg cagccgccga                                                   20

<210>  53



<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  53
ucuccaacaa gcuuccaaaa                                                   20

<210>  54
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  54
agcagccccc ggagggagca                                                   20

<210>  55
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  55
gccacagccc uacuuugugc                                                   20

<210>  56
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  56
cugcgcccac gaggccgagg                                                   20

<210>  57
<211>  20
<212>  RNA



<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  57
cagccgccga uggcccgagu                                                   20

<210>  58
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  58
cgaggcuccc caauccagag                                                   20

<210>  59
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  59
cucaacgagg aacuggagaa                                                   20

<210>  60
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  60
ccacagcccu acuuugugcc                                                   20

<210>  61
<211>  20
<212>  RNA
<213>  Artificial Sequence



<220>
<223>  Synthetic

<400>  61
caagagccug gagcgggaac                                                   20

<210>  62
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  62
gacugccagu caccacagug                                                   20

<210>  63
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  63
gcccacgagg ccgaggaggc                                                   20

<210>  64
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  64
aucagcccag ccagaaagcg                                                   20

<210>  65
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic



<400>  65
cagagaagac aaagucguac                                                   20

<210>  66
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  66
ugggaguccc ugcagcagca                                                   20

<210>  67
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  67
cagcaggcug uugugugaca                                                   20

<210>  68
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  68
cuggucaggg caagagcuau                                                   20

<210>  69
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  69



cagguucagg caugcugggc                                                   20

<210>  70
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  70
uuuccaagga cuucagcugg                                                   20

<210>  71
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  71
aggccgagga ggcuggaauu                                                   20

<210>  72
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  72
caguggcuga uggagcgaag                                                   20

<210>  73
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  73
gggaugcagc gagcgaaggc                                                   20



<210>  74
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  74
aagcugcccu ccacgcucac                                                   20

<210>  75
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  75
uuccuccugc aaugcuuccu                                                   20

<210>  76
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  76
uccuccugca augcuuccug                                                   20

<210>  77
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  77
caagcugccc uccacgcuca                                                   20

<210>  78



<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  78
ucccuggacc uccgcagcac                                                   20

<210>  79
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  79
uccagccucc ucggccucgu                                                   20

<210>  80
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  80
cuucuccagc cagguccauc                                                   20

<210>  81
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  81
cuuccuccug caaugcuucc                                                   20

<210>  82
<211>  20
<212>  RNA



<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  82
cguccucccc aagcuccagc                                                   20

<210>  83
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  83
ccagcuccuc gaagccgucu                                                   20

<210>  84
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  84
cuuuuccucc cugcagcauc                                                   20

<210>  85
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  85
cggccgccac gaguggcugu                                                   20

<210>  86
<211>  20
<212>  RNA
<213>  Artificial Sequence



<220>
<223>  Synthetic

<400>  86
cgcccagguc cucacgucug                                                   20

<210>  87
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  87
cacgugcgga ccggcaccgg                                                   20

<210>  88
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  88
cagcuuggcc agcucugcca                                                   20

<210>  89
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  89
ucggacucug cggcccgcgg                                                   20

<210>  90
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic



<400>  90
cuucccccag cugaaguccu                                                   20

<210>  91
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  91
gcccagcucc caggccagcu                                                   20

<210>  92
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  92
cccuccagcc aguugucaua                                                   20

<210>  93
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  93
gcccuccagc caguugucau                                                   20

<210>  94
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  94



cccugacgcu ccuccgggac                                                   20

<210>  95
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  95
cacacugccc ggcacaaagu                                                   20

<210>  96
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  96
cagcucacag ugugccacca                                                   20

<210>  97
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  97
agcucggacu cugcggcccg                                                   20

<210>  98
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  98
gacgcccuau uugagcuguc                                                   20



<210>  99
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  99
gccagugcug cggaggucca                                                   20

<210>  100
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  100
agggcuccca ggcagcgggc                                                   20

<210>  101
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  101
gccgagcccg caggcccgga                                                   20

<210>  102
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  102
gcucccaggc agcgggcggg                                                   20

<210>  103



<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  103
ccucuccagc ugccgggcau                                                   20

<210>  104
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  104
aggcuuuccc caaacuggug                                                   20

<210>  105
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  105
ccaucuccac ucugccccau                                                   20

<210>  106
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  106
uccuccucac agcccggccc                                                   20

<210>  107
<211>  20
<212>  RNA



<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  107
ccacucugcc ccaugggcuc                                                   20

<210>  108
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  108
cagccucccg cccgcugccu                                                   20

<210>  109
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  109
cccggccgcc ucucuuuucu                                                   20

<210>  110
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  110
ccugggccca cagccacucg                                                   20

<210>  111
<211>  20
<212>  RNA
<213>  Artificial Sequence



<220>
<223>  Synthetic

<400>  111
uccccggcug cagccgcuuc                                                   20

<210>  112
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  112
cgcguucugc ucauccuaga                                                   20

<210>  113
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  113
uuccacaucc uucagggacu                                                   20

<210>  114
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  114
cucuccagcu gccgggcauu                                                   20

<210>  115
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic



<400>  115
gggcccacag ccacucgugg                                                   20

<210>  116
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  116
ccccggccgc cucucuuuuc                                                   20

<210>  117
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  117
uccagcugcc gggcauuggg                                                   20

<210>  118

<400>  118
000

<210>  119

<400>  119
000

<210>  120

<400>  120
000

<210>  121

<400>  121
000

<210>  122



<400>  122
000

<210>  123

<400>  123
000

<210>  124

<400>  124
000

<210>  125

<400>  125
000

<210>  126

<400>  126
000

<210>  127

<400>  127
000

<210>  128

<400>  128
000

<210>  129

<400>  129
000

<210>  130

<400>  130
000

<210>  131

<400>  131
000

<210>  132



<400>  132
000

<210>  133

<400>  133
000

<210>  134

<400>  134
000

<210>  135

<400>  135
000

<210>  136

<400>  136
000

<210>  137

<400>  137
000

<210>  138

<400>  138
000

<210>  139

<400>  139
000

<210>  140

<400>  140
000

<210>  141

<400>  141
000

<210>  142



<400>  142
000

<210>  143

<400>  143
000

<210>  144

<400>  144
000

<210>  145

<400>  145
000

<210>  146

<400>  146
000

<210>  147

<400>  147
000

<210>  148

<400>  148
000

<210>  149

<400>  149
000

<210>  150

<400>  150
000

<210>  151

<400>  151
000

<210>  152



<400>  152
000

<210>  153

<400>  153
000

<210>  154

<400>  154
000

<210>  155

<400>  155
000

<210>  156

<400>  156
000

<210>  157

<400>  157
000

<210>  158

<400>  158
000

<210>  159

<400>  159
000

<210>  160

<400>  160
000

<210>  161

<400>  161
000

<210>  162



<400>  162
000

<210>  163

<400>  163
000

<210>  164

<400>  164
000

<210>  165

<400>  165
000

<210>  166

<400>  166
000

<210>  167

<400>  167
000

<210>  168

<400>  168
000

<210>  169

<400>  169
000

<210>  170
<211>  22
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  170
guuuuagagc uaugcuguuu ug                                                22



<210>  171
<211>  80
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  171
guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc cguuaucaac uugaaaaagu       60

ggcaccgagu cggugcuuuu                                                   80

<210>  172
<211>  76
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  172
guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc cguuaucaac uugaaaaagu       60

ggcaccgagu cggugc                                                       76

<210>  173
<211>  68
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  173
guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc cguuaucaac uuggcaccga       60

gucggugc                                                                68

<210>  174

<400>  174
000

<210>  175



<400>  175
000

<210>  176

<400>  176
000

<210>  177

<400>  177
000

<210>  178

<400>  178
000

<210>  179

<400>  179
000

<210>  180

<400>  180
000

<210>  181

<400>  181
000

<210>  182

<400>  182
000

<210>  183

<400>  183
000

<210>  184

<400>  184
000

<210>  185



<400>  185
000

<210>  186

<400>  186
000

<210>  187

<400>  187
000

<210>  188

<400>  188
000

<210>  189

<400>  189
000

<210>  190

<400>  190
000

<210>  191

<400>  191
000

<210>  192

<400>  192
000

<210>  193

<400>  193
000

<210>  194

<400>  194
000

<210>  195



<400>  195
000

<210>  196

<400>  196
000

<210>  197

<400>  197
000

<210>  198

<400>  198
000

<210>  199

<400>  199
000

<210>  200
<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>  200
gaguccgagc agaagaagaa guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  201
<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>  201
gacccccucc accccgccuc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  202
<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>  202
gacuuguuuu cauuguucuc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  203
<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>  203
cucucagcug guacacggca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  204
<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>  204
uaggcagaca gacuugucac guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  205
<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>  205
ccccccgccg uguuuguggg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  206



<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>  206
acucacgcug gauagccucc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  207
<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>  207
uuaccccacu uaacuaucuu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  208
<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>  208
cuuaccccac uuaacuaucu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  209
<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>  209
uuucaaaacc ugucagugau guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  210
<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>  210
uucaaaaccu gucagugauu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60



cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  211
<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>  211
ggccucggcg cugacgaucu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  212
<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>  212
cugugucacc cguuucaggu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  213
<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>  213
ugugucaccc guuucaggug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  214
<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>  214
acagcgacgc cgcgagccag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  215
<211>  74
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  215
aacagcauag caaguuaaaa uaaggcuagu ccguuaucaa cuugaaaaag uggcaccgag       60

ucggugcuuu uuuu                                                         74



<210>  216
<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>  216
ggccacggag cgagacaucu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  217
<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>  217
gcgcccgcgg cuccauccuc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  218
<211>  42
<212>  RNA
<213>  Artificial Sequence

<220>



<223>  Synthetic

<400>  218
cagcucacag ugugccacca guuuuagagc uaugcuguuu ug                          42

<210>  219
<211>  42
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  219
uucuaggggc cccaacucca guuuuagagc uaugcuguuu ug                          42

<210>  220
<211>  42
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  220
auggaguugg ggccccuaga guuuuagagc uaugcuguuu ug                          42

<210>  221
<211>  42
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  221
cuccagguag ccaccuucua guuuuagagc uaugcuguuu ug                          42

<210>  222
<211>  42
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic



<400>  222
aggcuguugu gugacaugga guuuuagagc uaugcuguuu ug                          42

<210>  223
<211>  42
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  223
gauauuggca uaagccuccc guuuuagagc uaugcuguuu ug                          42

<210>  224
<211>  42
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  224
ugaagugauc ggugagagua guuuuagagc uaugcuguuu ug                          42

<210>  225
<211>  42
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  225
uggagaugcc agcagaaguu guuuuagagc uaugcuguuu ug                          42

<210>  226
<211>  42
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  226
ggucugccgg aagcuccucu guuuuagagc uaugcuguuu ug                          42



<210>  227
<211>  42
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  227
uuuuaccuug gggcucugac guuuuagagc uaugcuguuu ug                          42

<210>  228
<211>  42
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  228
uccaagcccc cuaacauacu guuuuagagc uaugcuguuu ug                          42

<210>  229
<211>  42
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  229
cccccggacg guucaagcaa guuuuagagc uaugcuguuu ug                          42

<210>  230
<211>  42
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  230
ggacgguuca agcaauggca guuuuagagc uaugcuguuu ug                          42



<210>  231
<211>  42
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  231
cccggauggc auccuagugg guuuuagagc uaugcuguuu ug                          42

<210>  232
<211>  42
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  232
caguggcuga uggagcgaag guuuuagagc uaugcuguuu ug                          42

<210>  233
<211>  42
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  233
gagaagacaa agucguacug guuuuagagc uaugcuguuu ug                          42

<210>  234
<211>  42
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  234
cgucuaggau gagcagaacg guuuuagagc uaugcuguuu ug                          42

<210>  235
<211>  42



<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  235
gacgguucaa gcaauggcag guuuuagagc uaugcuguuu ug                          42

<210>  236
<211>  42
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  236
ugagaagaag uggccggucc guuuuagagc uaugcuguuu ug                          42

<210>  237
<211>  42
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  237
uggucagggc aagagcuauu guuuuagagc uaugcuguuu ug                          42

<210>  238
<211>  42
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  238
guuccucgga agacacagcu guuuuagagc uaugcuguuu ug                          42

<210>  239
<211>  42
<212>  RNA
<213>  Artificial Sequence



<220>
<223>  Synthetic

<400>  239
uuccucggaa gacacagcug guuuuagagc uaugcuguuu ug                          42

<210>  240
<211>  42
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  240
gcugagugag aacaagaucg guuuuagagc uaugcuguuu ug                          42

<210>  241
<211>  42
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  241
gagaacaaga ucggggacga guuuuagagc uaugcuguuu ug                          42

<210>  242
<211>  42
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  242
ccacaugagg acaccuccga guuuuagagc uaugcuguuu ug                          42

<210>  243
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>



<223>  Synthetic

<400>  243
uucuaggggc cccaacucca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  244
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  244
cccccggacg guucaagcaa guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  245
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  245
uggucagggc aagagcuauu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  246
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  246
uucuaggggc cccaacucca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100



<210>  247
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  247
ucaacugcga ccaguucagc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  248
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  248
agcgcaggca guggcaggca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  249
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  249
accugcaaca acaggauuca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  250
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic



<400>  250
ccaggaacac cugcaacaac guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  251
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  251
cagcagcaag agccuggagc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  252
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  252
gcagcagcaa gagccuggag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  253
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  253
caaucucuuc uucuccagcc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  254
<211>  100



<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  254
agcagcucgc ugccagccuu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  255
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  255
agcucgcugc cagccuucgg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  256
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  256
cucuggacca ggcggccccg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  257
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  257
gcagcccucg acagcccccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60



cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  258
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  258
cagcccucga cagccccccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  259
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  259
agccaaguac ccccucccag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  260
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  260
cagccaacag caccucagcc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  261
<211>  100
<212>  RNA
<213>  Artificial Sequence



<220>
<223>  Synthetic

<400>  261
ugccgcgccc gcaguguccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  262
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  262
cgacagcccc cccggggccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  263
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  263
ggcagcgagc ugcugggccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  264
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  264
gccagcucug ccagggcccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100



<210>  265
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  265
agcgagcgaa ggcagggccu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  266
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  266
aaggcuggca gcgagcugcu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  267
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  267
agcccucgac agcccccccg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  268
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>



<223>  Synthetic

<400>  268
ggaugcagcg agcgaaggca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  269
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  269
uccaccgagg cagccgccga guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  270
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  270
ucuccaacaa gcuuccaaaa guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  271
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  271
agcagccccc ggagggagca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100



<210>  272
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  272
gccacagccc uacuuugugc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  273
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  273
cugcgcccac gaggccgagg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  274
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  274
cagccgccga uggcccgagu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  275
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic



<400>  275
cgaggcuccc caauccagag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  276
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  276
cucaacgagg aacuggagaa guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  277
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  277
ccacagcccu acuuugugcc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  278
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  278
caagagccug gagcgggaac guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  279
<211>  100



<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  279
gacugccagu caccacagug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  280
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  280
gcccacgagg ccgaggaggc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  281
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  281
aucagcccag ccagaaagcg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  282
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  282
cagagaagac aaagucguac guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60



cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  283
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  283
ugggaguccc ugcagcagca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  284
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  284
cagcaggcug uugugugaca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  285
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  285
cuggucaggg caagagcuau guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  286
<211>  100
<212>  RNA
<213>  Artificial Sequence



<220>
<223>  Synthetic

<400>  286
cagguucagg caugcugggc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  287
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  287
uuuccaagga cuucagcugg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  288
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  288
aggccgagga ggcuggaauu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  289
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  289
caguggcuga uggagcgaag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100



<210>  290
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  290
gggaugcagc gagcgaaggc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  291
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  291
aagcugcccu ccacgcucac guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  292
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  292
uuccuccugc aaugcuuccu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  293
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>



<223>  Synthetic

<400>  293
uccuccugca augcuuccug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  294
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  294
caagcugccc uccacgcuca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  295
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  295
ucccuggacc uccgcagcac guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  296
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  296
uccagccucc ucggccucgu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100



<210>  297
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  297
cuucuccagc cagguccauc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  298
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  298
cuuccuccug caaugcuucc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  299
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  299
cguccucccc aagcuccagc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  300
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic



<400>  300
ccagcuccuc gaagccgucu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  301
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  301
cuuuuccucc cugcagcauc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  302
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  302
cggccgccac gaguggcugu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  303
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  303
cgcccagguc cucacgucug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  304
<211>  100



<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  304
cacgugcgga ccggcaccgg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  305
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  305
cagcuuggcc agcucugcca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  306
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  306
ucggacucug cggcccgcgg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  307
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  307
cuucccccag cugaaguccu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60



cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  308
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  308
gcccagcucc caggccagcu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  309
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  309
cccuccagcc aguugucaua guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  310
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  310
gcccuccagc caguugucau guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  311
<211>  100
<212>  RNA
<213>  Artificial Sequence



<220>
<223>  Synthetic

<400>  311
cccugacgcu ccuccgggac guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  312
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  312
cacacugccc ggcacaaagu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  313
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  313
cagcucacag ugugccacca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  314
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  314
agcucggacu cugcggcccg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100



<210>  315
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  315
gacgcccuau uugagcuguc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  316
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  316
gccagugcug cggaggucca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  317
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  317
agggcuccca ggcagcgggc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  318
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>



<223>  Synthetic

<400>  318
gccgagcccg caggcccgga guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  319
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  319
gcucccaggc agcgggcggg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  320
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  320
ccucuccagc ugccgggcau guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  321
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  321
aggcuuuccc caaacuggug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100



<210>  322
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  322
ccaucuccac ucugccccau guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  323
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  323
uccuccucac agcccggccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  324
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  324
ccacucugcc ccaugggcuc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  325
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic



<400>  325
cagccucccg cccgcugccu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  326
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  326
cccggccgcc ucucuuuucu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  327
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  327
ccugggccca cagccacucg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  328
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  328
uccccggcug cagccgcuuc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  329
<211>  100



<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  329
cgcguucugc ucauccuaga guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  330
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  330
uuccacaucc uucagggacu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  331
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  331
cucuccagcu gccgggcauu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  332
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  332
gggcccacag ccacucgugg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60



cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  333
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  333
ccccggccgc cucucuuuuc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  334
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  334
uccagcugcc gggcauuggg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  335
<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>  335
uucuaggggc cccaacucca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60



cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  336
<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>  336
cccccggacg guucaagcaa guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  337
<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>  337
uggucagggc aagagcuauu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  338
<211>  100
<212>  RNA
<213>  Artificial Sequence



<220>
<223>  Synthetic

<400>  338
uucuaggggc cccaacucca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  339
<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>  339
ucaacugcga ccaguucagc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  340
<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>  340
agcgcaggca guggcaggca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100



<210>  341
<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>  341
accugcaaca acaggauuca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  342
<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>  342
ccaggaacac cugcaacaac guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  343
<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>  343
cagcagcaag agccuggagc 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
gcagcagcaa gagccuggag 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
caaucucuuc uucuccagcc 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
agcagcucgc ugccagccuu 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
agcucgcugc cagccuucgg 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
cucuggacca ggcggccccg 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
gcagcccucg acagcccccc 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
cagcccucga cagccccccc 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
agccaaguac ccccucccag 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
cagccaacag caccucagcc 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
ugccgcgccc gcaguguccc 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
cgacagcccc cccggggccc 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
ggcagcgagc ugcugggccc 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
gccagcucug ccagggcccc 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
agcgagcgaa ggcagggccu 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
aaggcuggca gcgagcugcu 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
agcccucgac agcccccccg 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
ggaugcagcg agcgaaggca 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
uccaccgagg cagccgccga 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
ucuccaacaa gcuuccaaaa 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
agcagccccc ggagggagca 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



gccacagccc uacuuugugc 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
cugcgcccac gaggccgagg 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
cagccgccga uggcccgagu 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
cgaggcuccc caauccagag 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
cucaacgagg aacuggagaa 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
ccacagcccu acuuugugcc 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
caagagccug gagcgggaac 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
gacugccagu caccacagug 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
gcccacgagg ccgaggaggc 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
aucagcccag ccagaaagcg 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
cagagaagac aaagucguac 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
ugggaguccc ugcagcagca 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
cagcaggcug uugugugaca 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
cuggucaggg caagagcuau 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
cagguucagg caugcugggc 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
uuuccaagga cuucagcugg 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
aggccgagga ggcuggaauu 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
caguggcuga uggagcgaag 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
gggaugcagc gagcgaaggc 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
aagcugcccu ccacgcucac 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
uuccuccugc aaugcuuccu 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
uccuccugca augcuuccug 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
caagcugccc uccacgcuca 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
ucccuggacc uccgcagcac 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
uccagccucc ucggccucgu 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
cuucuccagc cagguccauc 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
cuuccuccug caaugcuucc 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
cguccucccc aagcuccagc 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
ccagcuccuc gaagccgucu 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
cuuuuccucc cugcagcauc 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
cggccgccac gaguggcugu 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
cgcccagguc cucacgucug 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
cacgugcgga ccggcaccgg 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
cagcuuggcc agcucugcca 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
ucggacucug cggcccgcgg 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
cuucccccag cugaaguccu 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
gcccagcucc caggccagcu 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
cccuccagcc aguugucaua 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
gcccuccagc caguugucau 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
cccugacgcu ccuccgggac 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
cacacugccc ggcacaaagu 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
cagcucacag ugugccacca 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
agcucggacu cugcggcccg 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
gacgcccuau uugagcuguc 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
gccagugcug cggaggucca 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
agggcuccca ggcagcgggc 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
gccgagcccg caggcccgga 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
gcucccaggc agcgggcggg 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
ccucuccagc ugccgggcau 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
aggcuuuccc caaacuggug 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



ccaucuccac ucugccccau 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
uccuccucac agcccggccc 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
ccacucugcc ccaugggcuc 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
cagccucccg cccgcugccu 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
cccggccgcc ucucuuuucu 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
ccugggccca cagccacucg 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
uccccggcug cagccgcuuc 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
cgcguucugc ucauccuaga 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
uuccacaucc uucagggacu 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
cucuccagcu gccgggcauu 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
gggcccacag ccacucgugg 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
ccccggccgc cucucuuuuc 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
uccagcugcc gggcauuggg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  427
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  427
uggagggccu gauguguguu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  428
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  428
gccugaugug uguugggugu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  429
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  429
ccugaugugu guuggguguu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  430



<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  430
cccaacaccc aacacacauc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  431
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  431
ucaggaaaca ugaagaaagc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  432
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  432
aggcgccugg gccucucccg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  433
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  433



cgggcuggcc ucccacaagg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  434
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  434
acggccaucc ucggcgucug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  435
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  435
gacggccauc cucggcgucu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  436
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  436
gacgccgagg auggccguca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  437
<211>  100
<212>  RNA



<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  437
ugacggccau ccucggcguc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  438
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  438
ggcgccauga cggccauccu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  439
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  439
acagcgacgc cgcgagccag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  440
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  440
cgacgccgcg agccagagga guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60



cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  441
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  441
cgagccagag gauggagccg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  442
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  442
cggcuccauc cucuggcucg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  443
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  443
gagccagagg auggagccgc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  444
<211>  100
<212>  RNA
<213>  Artificial Sequence



<220>
<223>  Synthetic

<400>  444
gcgcccgcgg cuccauccuc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  445
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  445
gcccguccgu gggggaugag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  446
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  446
ucauccccca cggacgggcc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  447
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  447
aucucggacc cggagacugu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100



<210>  448
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  448
ggggucccgc ggcuucgggg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  449
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  449
cucggggucc cgcggcuucg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  450
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  450
ucucgggguc ccgcggcuuc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  451
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic



<400>  451
gucucggggu cccgcggcuu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  452
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  452
gcaagggucu cggggucccg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  453
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  453
ggaccccgag acccuugccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  454
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  454
gaccccgaga cccuugcccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  455



<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  455
cgagacccuu gccccgggag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  456
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  456
cucccggggc aagggucucg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  457
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  457
ucucccgggg caagggucuc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  458
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  458



cucucccggg gcaagggucu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  459
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  459
ccuugccccg ggagaggccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  460
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  460
cugggccucu cccggggcaa guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  461
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  461
ccugggccuc ucccggggca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  462
<211>  100
<212>  RNA



<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  462
uuuaggccaa aaaucccccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  463
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  463
cgcugcagcg cacggguacc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  464
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  464
gcugcagcgc acggguacca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  465
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  465
cugcagcgca cggguaccag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60



cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  466
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  466
cgcacgggua ccaggggcca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  467
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  467
gcacggguac caggggccac guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  468
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  468
cacggguacc aggggccacg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  469
<211>  100
<212>  RNA
<213>  Artificial Sequence



<220>
<223>  Synthetic

<400>  469
gggaggcgcc ccguggcccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  470
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  470
gcgaucaggg aggcgccccg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  471
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  471
uccuuguggg aggccagccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  472
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  472
cuccuugugg gaggccagcc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100



<210>  473
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  473
ggcuggccuc ccacaaggag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  474
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  474
uugucucccc uccuuguggg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  475
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  475
ccacaaggag gggagacaau guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  476
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic



<400>  476
cacaaggagg ggagacaauu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  477
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  477
caauugucuc cccuccuugu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  478
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  478
ccaauugucu ccccuccuug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  479
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  479
aucccucgaa uacugaugag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  480



<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  480
aaccacucau caguauucga guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  481
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  481
gaaccacuca ucaguauucg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  482
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  482
gaggaaaagu cacgggccca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  483
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  483



ggcccgugac uuuuccucuc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  484
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  484
ugcuucacac ucaaugugug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  485
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  485
gcuucacacu caaugugugu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  486
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  486
cuucacacuc aaugugugug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  487
<211>  100
<212>  RNA



<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  487
uucacacuca augugugugg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  488
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  488
uugagaaugg acaggacacc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  489
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  489
aggcauuuug caucugucau guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  490
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  490
caggcauuuu gcaucuguca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60



cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  491
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  491
aggggcccug acccugcuaa guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  492
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  492
ugggaaaaga ggggaaggug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  493
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  493
uggaggagga agagcucagg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  494
<211>  100
<212>  RNA
<213>  Artificial Sequence



<220>
<223>  Synthetic

<400>  494
ugagauuucu ugucucacug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  495
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  495
gagauuucuu gucucacuga guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  496
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  496
uaaagcaccu guuaaaauga guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  497
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  497
aaucuguccu ucauuuuaac guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100



<210>  498
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  498
gucacagggg aaggucccug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  499
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  499
aaacaugaag aaagcaggug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  500
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  500
uguccuguga gauaccagaa guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  501
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic



<400>  501
augaaggagg cugaugccug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  502
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  502
aggcugaugc cugagguccu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  503
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  503
ggcugaugcc ugagguccuu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  504
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  504
cacaauaucc caaggaccuc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  505



<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  505
gguccuuggg auauuguguu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  506
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  506
guccuuggga uauuguguuu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  507
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  507
cucccaaaca caauauccca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  508
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  508



uccucuagcc acaucuucug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  509
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  509
acagaagaug uggcuagagg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  510
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  510
ccucuagcca caucuucugu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  511
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  511
cccacagaag auguggcuag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  512
<211>  100
<212>  RNA



<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  512
gucagauccc acagaagaug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  513
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  513
aucuucugug ggaucugacc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  514
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  514
cccaggcagu gacagugccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  515
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  515
cugggcacug ucacugccug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60



cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  516
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  516
ccugggcacu gucacugccu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  517
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  517
cccugggcac ugucacugcc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  518
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  518
uuggguguug ggcggaacag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  519
<211>  100
<212>  RNA
<213>  Artificial Sequence



<220>
<223>  Synthetic

<400>  519
uggauguauu gagcaugcga guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  520
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  520
ggauguauug agcaugcgau guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  521
<211>  100
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  521
aacaugaaga aagcaggugu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  522

<400>  522
000

<210>  523

<400>  523
000

<210>  524

<400>  524



000

<210>  525

<400>  525
000

<210>  526

<400>  526
000

<210>  527

<400>  527
000

<210>  528

<400>  528
000

<210>  529

<400>  529
000

<210>  530

<400>  530
000

<210>  531

<400>  531
000

<210>  532

<400>  532
000

<210>  533

<400>  533
000

<210>  534

<400>  534



000

<210>  535

<400>  535
000

<210>  536

<400>  536
000

<210>  537

<400>  537
000

<210>  538

<400>  538
000

<210>  539

<400>  539
000

<210>  540

<400>  540
000

<210>  541

<400>  541
000

<210>  542

<400>  542
000

<210>  543

<400>  543
000

<210>  544

<400>  544



000

<210>  545

<400>  545
000

<210>  546

<400>  546
000

<210>  547

<400>  547
000

<210>  548

<400>  548
000

<210>  549

<400>  549
000

<210>  550

<400>  550
000

<210>  551

<400>  551
000

<210>  552

<400>  552
000

<210>  553

<400>  553
000

<210>  554

<400>  554



000

<210>  555

<400>  555
000

<210>  556

<400>  556
000

<210>  557

<400>  557
000

<210>  558

<400>  558
000

<210>  559

<400>  559
000

<210>  560

<400>  560
000

<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
<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>  603
uggagggccu gauguguguu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  604
<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>  604
gccugaugug uguugggugu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  605
<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>  605
ccugaugugu guuggguguu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  606
<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>  606
cccaacaccc aacacacauc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60



cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  607
<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>  607
ucaggaaaca ugaagaaagc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  608
<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>  608
aggcgccugg gccucucccg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  609
<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>  609
cgggcuggcc ucccacaagg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  610
<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>  610
acggccaucc ucggcgucug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  611
<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>  611
gacggccauc cucggcgucu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  612
<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>  612
gacgccgagg auggccguca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  613
<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>  613
ugacggccau ccucggcguc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100



<210>  614
<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>  614
ggcgccauga cggccauccu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  615
<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>  615
acagcgacgc cgcgagccag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  616
<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>  616
cgacgccgcg agccagagga guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  617
<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>  617
cgagccagag gauggagccg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  618
<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>  618



cggcuccauc cucuggcucg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  619
<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>  619
gagccagagg auggagccgc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  620
<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>  620
gcgcccgcgg cuccauccuc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  621
<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>  621
gcccguccgu gggggaugag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  622
<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>  622
ucauccccca cggacgggcc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  623
<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>  623
aucucggacc cggagacugu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  624
<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>  624
ggggucccgc ggcuucgggg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  625
<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>  625
cucggggucc cgcggcuucg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100



<210>  626
<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>  626
ucucgggguc ccgcggcuuc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  627
<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>  627
gucucggggu cccgcggcuu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  628
<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>  628
gcaagggucu cggggucccg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  629
<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>  629
ggaccccgag acccuugccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  630
<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>  630
gaccccgaga cccuugcccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  631
<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>  631
cgagacccuu gccccgggag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  632
<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>  632
cucccggggc aagggucucg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  633



<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>  633
ucucccgggg caagggucuc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  634
<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>  634
cucucccggg gcaagggucu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  635
<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>  635
ccuugccccg ggagaggccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  636
<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>  636
cugggccucu cccggggcaa guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  637
<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>  637
ccugggccuc ucccggggca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60



cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  638
<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>  638
uuuaggccaa aaaucccccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  639
<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>  639
cgcugcagcg cacggguacc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  640
<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>  640
gcugcagcgc acggguacca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  641
<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>  641
cugcagcgca cggguaccag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  642
<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>  642
cgcacgggua ccaggggcca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  643
<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>  643
gcacggguac caggggccac guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  644
<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>  644
cacggguacc aggggccacg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100



<210>  645
<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>  645
gggaggcgcc ccguggcccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  646
<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>  646
gcgaucaggg aggcgccccg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  647
<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>  647
uccuuguggg aggccagccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  648
<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>  648
cuccuugugg gaggccagcc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  649
<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>  649
ggcuggccuc ccacaaggag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  650
<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>  650
uugucucccc uccuuguggg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  651
<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>  651
ccacaaggag gggagacaau guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  652
<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>  652
cacaaggagg ggagacaauu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  653
<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>  653
caauugucuc cccuccuugu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  654
<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>  654
ccaauugucu ccccuccuug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  655
<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>  655
aucccucgaa uacugaugag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  656
<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>  656
aaccacucau caguauucga guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60



cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  657
<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>  657
gaaccacuca ucaguauucg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  658
<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>  658
gaggaaaagu cacgggccca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  659
<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>  659
ggcccgugac uuuuccucuc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  660
<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>  660
ugcuucacac ucaaugugug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  661
<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>  661
gcuucacacu caaugugugu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  662
<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>  662
cuucacacuc aaugugugug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  663
<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>  663
uucacacuca augugugugg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100



<210>  664
<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>  664
uugagaaugg acaggacacc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  665
<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>  665
aggcauuuug caucugucau guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  666
<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>  666
caggcauuuu gcaucuguca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  667
<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>  667
aggggcccug acccugcuaa guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  668
<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>  668



ugggaaaaga ggggaaggug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  669
<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>  669
uggaggagga agagcucagg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  670
<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>  670
ugagauuucu ugucucacug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  671
<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>  671
gagauuucuu gucucacuga guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  672
<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>  672
uaaagcaccu guuaaaauga guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  673
<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>  673
aaucuguccu ucauuuuaac guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  674
<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>  674
gucacagggg aaggucccug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  675
<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>  675
aaacaugaag aaagcaggug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100



<210>  676
<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>  676
uguccuguga gauaccagaa guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  677
<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>  677
augaaggagg cugaugccug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  678
<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>  678
aggcugaugc cugagguccu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  679
<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>  679
ggcugaugcc ugagguccuu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  680
<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>  680
cacaauaucc caaggaccuc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  681
<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>  681
gguccuuggg auauuguguu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  682
<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>  682
guccuuggga uauuguguuu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  683



<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>  683
cucccaaaca caauauccca guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  684
<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>  684
uccucuagcc acaucuucug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  685
<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>  685
acagaagaug uggcuagagg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  686
<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>  686
ccucuagcca caucuucugu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  687
<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>  687
cccacagaag auguggcuag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60



cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  688
<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>  688
gucagauccc acagaagaug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  689
<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>  689
aucuucugug ggaucugacc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  690
<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>  690
cccaggcagu gacagugccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  691
<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>  691
cugggcacug ucacugccug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  692
<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>  692
ccugggcacu gucacugccu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  693
<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>  693
cccugggcac ugucacugcc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  694
<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>  694
uuggguguug ggcggaacag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100



<210>  695
<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>  695
uggauguauu gagcaugcga guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  696
<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>  696
ggauguauug agcaugcgau guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  697
<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>  697
aacaugaaga aagcaggugu guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<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>  1378
<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 Gln Leu Val Gln Thr Tyr Asn 
            180                 185                 190         

Gln Leu Phe Glu Glu Asn Pro Ile Asn Ala Ser Gly Val Asp Ala Lys 
        195                 200                 205             

Ala Ile Leu Ser Ala Arg Leu Ser Lys Ser Arg Arg Leu Glu Asn Leu 
    210                 215                 220                 

Ile Ala Gln Leu Pro Gly Glu Lys Lys Asn Gly Leu Phe Gly Asn Leu 
225                 230                 235                 240 

Ile Ala Leu Ser Leu Gly Leu Thr Pro Asn Phe Lys Ser Asn Phe Asp 
                245                 250                 255     

Leu Ala Glu Asp Ala Lys Leu Gln Leu Ser Lys Asp Thr Tyr Asp Asp 
            260                 265                 270         



Asp Leu Asp Asn Leu Leu Ala Gln Ile Gly Asp Gln Tyr Ala Asp Leu 
        275                 280                 285             

Phe Leu Ala Ala Lys Asn Leu Ser Asp Ala Ile Leu Leu Ser Asp Ile 
    290                 295                 300                 

Leu Arg Val Asn Thr Glu Ile Thr Lys Ala Pro Leu Ser Ala Ser Met 
305                 310                 315                 320 

Ile Lys Arg Tyr Asp Glu His His Gln Asp Leu Thr Leu Leu Lys Ala 
                325                 330                 335     

Leu Val Arg Gln Gln Leu Pro Glu Lys Tyr Lys Glu Ile Phe Phe Asp 
            340                 345                 350         

Gln Ser Lys Asn Gly Tyr Ala Gly Tyr Ile Asp Gly Gly Ala Ser Gln 
        355                 360                 365             

Glu Glu Phe Tyr Lys Phe Ile Lys Pro Ile Leu Glu Lys Met Asp Gly 
    370                 375                 380                 

Thr Glu Glu Leu Leu Val Lys Leu Asn Arg Glu Asp Leu Leu Arg Lys 
385                 390                 395                 400 

Gln Arg Thr Phe Asp Asn Gly Ser Ile Pro His Gln Ile His Leu Gly 
                405                 410                 415     

Glu Leu His Ala Ile Leu Arg Arg Gln Glu Asp Phe Tyr Pro Phe Leu 
            420                 425                 430         

Lys Asp Asn Arg Glu Lys Ile Glu Lys Ile Leu Thr Phe Arg Ile Pro 
        435                 440                 445             

Tyr Tyr Val Gly Pro Leu Ala Arg Gly Asn Ser Arg Phe Ala Trp Met 
    450                 455                 460                 



Thr Arg Lys Ser Glu Glu Thr Ile Thr Pro Trp Asn Phe Glu Glu Val 
465                 470                 475                 480 

Val Asp Lys Gly Ala Ser Ala Gln Ser Phe Ile Glu Arg Met Thr Asn 
                485                 490                 495     

Phe Asp Lys Asn Leu Pro Asn Glu Lys Val Leu Pro Lys His Ser Leu 
            500                 505                 510         

Leu Tyr Glu Tyr Phe Thr Val Tyr Asn Glu Leu Thr Lys Val Lys Tyr 
        515                 520                 525             

Val Thr Glu Gly Met Arg Lys Pro Ala Phe Leu Ser Gly Glu Gln Lys 
    530                 535                 540                 

Lys Ala Ile Val Asp Leu Leu Phe Lys Thr Asn Arg Lys Val Thr Val 
545                 550                 555                 560 

Lys Gln Leu Lys Glu Asp Tyr Phe Lys Lys Ile Glu Cys Phe Asp Ser 
                565                 570                 575     

Val Glu Ile Ser Gly Val Glu Asp Arg Phe Asn Ala Ser Leu Gly Thr 
            580                 585                 590         

Tyr His Asp Leu Leu Lys Ile Ile Lys Asp Lys Asp Phe Leu Asp Asn 
        595                 600                 605             

Glu Glu Asn Glu Asp Ile Leu Glu Asp Ile Val Leu Thr Leu Thr Leu 
    610                 615                 620                 

Phe Glu Asp Arg Glu Met Ile Glu Glu Arg Leu Lys Thr Tyr Ala His 
625                 630                 635                 640 

Leu Phe Asp Asp Lys Val Met Lys Gln Leu Lys Arg Arg Arg Tyr Thr 
                645                 650                 655     

Gly Trp Gly Arg Leu Ser Arg Lys Leu Ile Asn Gly Ile Arg Asp Lys 
            660                 665                 670         



Gln Ser Gly Lys Thr Ile Leu Asp Phe Leu Lys Ser Asp Gly Phe Ala 
        675                 680                 685             

Asn Arg Asn Phe Met Gln Leu Ile His Asp Asp Ser Leu Thr Phe Lys 
    690                 695                 700                 

Glu Asp Ile Gln Lys Ala Gln Val Ser Gly Gln Gly Asp Ser Leu His 
705                 710                 715                 720 

Glu His Ile Ala Asn Leu Ala Gly Ser Pro Ala Ile Lys Lys Gly Ile 
                725                 730                 735     

Leu Gln Thr Val Lys Val Val Asp Glu Leu Val Lys Val Met Gly Arg 
            740                 745                 750         

His Lys Pro Glu Asn Ile Val Ile Glu Met Ala Arg Glu Asn Gln Thr 
        755                 760                 765             

Thr Gln Lys Gly Gln Lys Asn Ser Arg Glu Arg Met Lys Arg Ile Glu 
    770                 775                 780                 

Glu Gly Ile Lys Glu Leu Gly Ser Gln Ile Leu Lys Glu His Pro Val 
785                 790                 795                 800 

Glu Asn Thr Gln Leu Gln Asn Glu Lys Leu Tyr Leu Tyr Tyr Leu Gln 
                805                 810                 815     

Asn Gly Arg Asp Met Tyr Val Asp Gln Glu Leu Asp Ile Asn Arg Leu 
            820                 825                 830         

Ser Asp Tyr Asp Val Asp His Ile Val Pro Gln Ser Phe Leu Lys Asp 
        835                 840                 845             

Asp Ser Ile Asp Asn Lys Val Leu Thr Arg Ser Asp Lys Asn Arg Gly 
    850                 855                 860                 



Lys Ser Asp Asn Val Pro Ser Glu Glu Val Val Lys Lys Met Lys Asn 
865                 870                 875                 880 

Tyr Trp Arg Gln Leu Leu Asn Ala Lys Leu Ile Thr Gln Arg Lys Phe 
                885                 890                 895     

Asp Asn Leu Thr Lys Ala Glu Arg Gly Gly Leu Ser Glu Leu Asp Lys 
            900                 905                 910         

Ala Gly Phe Ile Lys Arg Gln Leu Val Glu Thr Arg Gln Ile Thr Lys 
        915                 920                 925             

His Val Ala Gln Ile Leu Asp Ser Arg Met Asn Thr Lys Tyr Asp Glu 
    930                 935                 940                 

Asn Asp Lys Leu Ile Arg Glu Val Lys Val Ile Thr Leu Lys Ser Lys 
945                 950                 955                 960 

Leu Val Ser Asp Phe Arg Lys Asp Phe Gln Phe Tyr Lys Val Arg Glu 
                965                 970                 975     

Ile Asn Asn Tyr His His Ala His Asp Ala Tyr Leu Asn Ala Val Val 
            980                 985                 990         

Gly Thr Ala Leu Ile Lys Lys Tyr  Pro Lys Leu Glu Ser  Glu Phe Val 
        995                 1000                 1005             

Tyr Gly  Asp Tyr Lys Val Tyr  Asp Val Arg Lys Met  Ile Ala Lys 
    1010                 1015                 1020             

Ser Glu  Gln Glu Ile Gly Lys  Ala Thr Ala Lys Tyr  Phe Phe Tyr 
    1025                 1030                 1035             

Ser Asn  Ile Met Asn Phe Phe  Lys Thr Glu Ile Thr  Leu Ala Asn 
    1040                 1045                 1050             

Gly Glu  Ile Arg Lys Arg Pro  Leu Ile Glu Thr Asn  Gly Glu Thr 
    1055                 1060                 1065             



Gly Glu  Ile Val Trp Asp Lys  Gly Arg Asp Phe Ala  Thr Val Arg 
    1070                 1075                 1080             

Lys Val  Leu Ser Met Pro Gln  Val Asn Ile Val Lys  Lys Thr Glu 
    1085                 1090                 1095             

Val Gln  Thr Gly Gly Phe Ser  Lys Glu Ser Ile Leu  Pro Lys Arg 
    1100                 1105                 1110             

Asn Ser  Asp Lys Leu Ile Ala  Arg Lys Lys Asp Trp  Asp Pro Lys 
    1115                 1120                 1125             

Lys Tyr  Gly Gly Phe Asp Ser  Pro Thr Val Ala Tyr  Ser Val Leu 
    1130                 1135                 1140             

Val Val  Ala Lys Val Glu Lys  Gly Lys Ser Lys Lys  Leu Lys Ser 
    1145                 1150                 1155             

Val Lys  Glu Leu Leu Gly Ile  Thr Ile Met Glu Arg  Ser Ser Phe 
    1160                 1165                 1170             

Glu Lys  Asn Pro Ile Asp Phe  Leu Glu Ala Lys Gly  Tyr Lys Glu 
    1175                 1180                 1185             

Val Lys  Lys Asp Leu Ile Ile  Lys Leu Pro Lys Tyr  Ser Leu Phe 
    1190                 1195                 1200             

Glu Leu  Glu Asn Gly Arg Lys  Arg Met Leu Ala Ser  Ala Gly Glu 
    1205                 1210                 1215             

Leu Gln  Lys Gly Asn Glu Leu  Ala Leu Pro Ser Lys  Tyr Val Asn 
    1220                 1225                 1230             

Phe Leu  Tyr Leu Ala Ser His  Tyr Glu Lys Leu Lys  Gly Ser Pro 
    1235                 1240                 1245             



Glu Asp  Asn Glu Gln Lys Gln  Leu Phe Val Glu Gln  His Lys His 
    1250                 1255                 1260             

Tyr Leu  Asp Glu Ile Ile Glu  Gln Ile Ser Glu Phe  Ser Lys Arg 
    1265                 1270                 1275             

Val Ile  Leu Ala Asp Ala Asn  Leu Asp Lys Val Leu  Ser Ala Tyr 
    1280                 1285                 1290             

Asn Lys  His Arg Asp Lys Pro  Ile Arg Glu Gln Ala  Glu Asn Ile 
    1295                 1300                 1305             

Ile His  Leu Phe Thr Leu Thr  Asn Leu Gly Ala Pro  Ala Ala Phe 
    1310                 1315                 1320             

Lys Tyr  Phe Asp Thr Thr Ile  Asp Arg Lys Arg Tyr  Thr Ser Thr 
    1325                 1330                 1335             

Lys Glu  Val Leu Asp Ala Thr  Leu Ile His Gln Ser  Ile Thr Gly 
    1340                 1345                 1350             

Leu Tyr  Glu Thr Arg Ile Asp  Leu Ser Gln Leu Gly  Gly Asp Gly 
    1355                 1360                 1365             

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
<211>  5043
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  806
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>  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
<211>  1680
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  813

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 Ser Gly Gly  Ser Thr Asn Leu Ser  Asp Ile Ile 
    1580                 1585                 1590             

Glu Lys  Glu Thr Gly Lys Gln  Leu Val Ile Gln Glu  Ser Ile Leu 
    1595                 1600                 1605             

Met Leu  Pro Glu Glu Val Glu  Glu Val Ile Gly Asn  Lys Pro Glu 
    1610                 1615                 1620             

Ser Asp  Ile Leu Val His Thr  Ala Tyr Asp Glu Ser  Thr Asp Glu 
    1625                 1630                 1635             

Asn Val  Met Leu Leu Thr Ser  Asp Ala Pro Glu Tyr  Lys Pro Trp 
    1640                 1645                 1650             



Ala Leu  Val Ile Gln Asp Ser  Asn Gly Glu Asn Lys  Ile Lys Met 
    1655                 1660                 1665             

Leu Ser  Gly Gly Ser Pro Lys  Lys Lys Arg Lys Val  
    1670                 1675                 1680 

<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
<211>  887



<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  815
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>  816

<400>  816
000

<210>  817

<400>  817
000

<210>  818



<400>  818
000

<210>  819

<400>  819
000

<210>  820

<400>  820
000

<210>  821

<400>  821
000

<210>  822

<400>  822
000

<210>  823

<400>  823
000

<210>  824

<400>  824
000

<210>  825

<400>  825
000

<210>  826

<400>  826
000

<210>  827

<400>  827
000

<210>  828



<400>  828
000

<210>  829

<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
<211>  5458
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  974
gggagaccca agcuggcuag cguuuaaacu uaagcuuucc cgcagucggc guccagcggc       60

ucugcuuguu cgugugugug ucguugcagg ccuuauucgg auccgccacc auggaagcaa      120

gcccggcaag cggaccgaga caccugaugg acccgcacau cuucacaagc aacuucaaca      180

acggaaucgg aagacacaag acauaccugu gcuacgaagu cgaaagacug gacaacggaa      240

caagcgucaa gauggaccag cacagaggau uccugcacaa ccaggcaaag aaccugcugu      300

gcggauucua cggaagacac gcagaacuga gauuccugga ccuggucccg agccugcagc      360



uggacccggc acagaucuac agagucacau gguucaucag cuggagcccg ugcuucagcu      420

ggggaugcgc aggagaaguc agagcauuuc ugcaggaaaa cacacacguc agacugagaa      480

ucuucgcagc aagaaucuac gacuacgacc cgcuguacaa ggaagcacug cagaugcuga      540

gagacgcagg agcacagguc agcaucauga cauacgacga auucaagcac ugcugggaca      600

cauucgucga ccaccaggga ugcccguucc agccguggga cggacuggac gaacacagcc      660

aggcacugag cggaagacug agagcaaucc ugcagaacca gggaaacagc ggaagcgaaa      720

caccgggaac aagcgaaagc gcaacaccgg aaagcgacaa gaaguacagc aucggacugg      780

ccaucggaac aaacagcguc ggaugggcag ucaucacaga cgaauacaag gucccgagca      840

agaaguucaa gguccuggga aacacagaca gacacagcau caagaagaac cugaucggag      900

cacugcuguu cgacagcgga gaaacagcag aagcaacaag acugaagaga acagcaagaa      960

gaagauacac aagaagaaag aacagaaucu gcuaccugca ggaaaucuuc agcaacgaaa     1020

uggcaaaggu cgacgacagc uucuuccaca gacuggaaga aagcuuccug gucgaagaag     1080

acaagaagca cgaaagacac ccgaucuucg gaaacaucgu cgacgaaguc gcauaccacg     1140

aaaaguaccc gacaaucuac caccugagaa agaagcuggu cgacagcaca gacaaggcag     1200

accugagacu gaucuaccug gcacuggcac acaugaucaa guucagagga cacuuccuga     1260

ucgaaggaga ccugaacccg gacaacagcg acgucgacaa gcuguucauc cagcuggucc     1320

agacauacaa ccagcuguuc gaagaaaacc cgaucaacgc aagcggaguc gacgcaaagg     1380

caauccugag cgcaagacug agcaagagca gaagacugga aaaccugauc gcacagcugc     1440

cgggagaaaa gaagaacgga cuguucggaa accugaucgc acugagccug ggacugacac     1500

cgaacuucaa gagcaacuuc gaccuggcag aagacgcaaa gcugcagcug agcaaggaca     1560

cauacgacga cgaccuggac aaccugcugg cacagaucgg agaccaguac gcagaccugu     1620

uccuggcagc aaagaaccug agcgacgcaa uccugcugag cgacauccug agagucaaca     1680

cagaaaucac aaaggcaccg cugagcgcaa gcaugaucaa gagauacgac gaacaccacc     1740

aggaccugac acugcugaag gcacugguca gacagcagcu gccggaaaag uacaaggaaa     1800

ucuucuucga ccagagcaag aacggauacg caggauacau cgacggagga gcaagccagg     1860



aagaauucua caaguucauc aagccgaucc uggaaaagau ggacggaaca gaagaacugc     1920

uggucaagcu gaacagagaa gaccugcuga gaaagcagag aacauucgac aacggaagca     1980

ucccgcacca gauccaccug ggagaacugc acgcaauccu gagaagacag gaagacuucu     2040

acccguuccu gaaggacaac agagaaaaga ucgaaaagau ccugacauuc agaaucccgu     2100

acuacgucgg accgcuggca agaggaaaca gcagauucgc auggaugaca agaaagagcg     2160

aagaaacaau cacaccgugg aacuucgaag aagucgucga caagggagca agcgcacaga     2220

gcuucaucga aagaaugaca aacuucgaca agaaccugcc gaacgaaaag guccugccga     2280

agcacagccu gcuguacgaa uacuucacag ucuacaacga acugacaaag gucaaguacg     2340

ucacagaagg aaugagaaag ccggcauucc ugagcggaga acagaagaag gcaaucgucg     2400

accugcuguu caagacaaac agaaagguca cagucaagca gcugaaggaa gacuacuuca     2460

agaagaucga augcuucgac agcgucgaaa ucagcggagu cgaagacaga uucaacgcaa     2520

gccugggaac auaccacgac cugcugaaga ucaucaagga caaggacuuc cuggacaacg     2580

aagaaaacga agacauccug gaagacaucg uccugacacu gacacuguuc gaagacagag     2640

aaaugaucga agaaagacug aagacauacg cacaccuguu cgacgacaag gucaugaagc     2700

agcugaagag aagaagauac acaggauggg gaagacugag cagaaagcug aucaacggaa     2760

ucagagacaa gcagagcgga aagacaaucc uggacuuccu gaagagcgac ggauucgcaa     2820

acagaaacuu caugcagcug auccacgacg acagccugac auucaaggaa gacauccaga     2880

aggcacaggu cagcggacag ggagacagcc ugcacgaaca caucgcaaac cuggcaggaa     2940

gcccggcaau caagaaggga auccugcaga cagucaaggu cgucgacgaa cuggucaagg     3000

ucaugggaag acacaagccg gaaaacaucg ucaucgaaau ggcaagagaa aaccagacaa     3060

cacagaaggg acagaagaac agcagagaaa gaaugaagag aaucgaagaa ggaaucaagg     3120

aacugggaag ccagauccug aaggaacacc cggucgaaaa cacacagcug cagaacgaaa     3180

agcuguaccu guacuaccug cagaacggaa gagacaugua cgucgaccag gaacuggaca     3240

ucaacagacu gagcgacuac gacgucgacc acaucguccc gcagagcuuc cugaaggacg     3300

acagcaucga caacaagguc cugacaagaa gcgacaagaa cagaggaaag agcgacaacg     3360



ucccgagcga agaagucguc aagaagauga agaacuacug gagacagcug cugaacgcaa     3420

agcugaucac acagagaaag uucgacaacc ugacaaaggc agagagagga ggacugagcg     3480

aacuggacaa ggcaggauuc aucaagagac agcuggucga aacaagacag aucacaaagc     3540

acgucgcaca gauccuggac agcagaauga acacaaagua cgacgaaaac gacaagcuga     3600

ucagagaagu caaggucauc acacugaaga gcaagcuggu cagcgacuuc agaaaggacu     3660

uccaguucua caaggucaga gaaaucaaca acuaccacca cgcacacgac gcauaccuga     3720

acgcagucgu cggaacagca cugaucaaga aguacccgaa gcuggaaagc gaauucgucu     3780

acggagacua caaggucuac gacgucagaa agaugaucgc aaagagcgaa caggaaaucg     3840

gaaaggcaac agcaaaguac uucuucuaca gcaacaucau gaacuucuuc aagacagaaa     3900

ucacacuggc aaacggagaa aucagaaaga gaccgcugau cgaaacaaac ggagaaacag     3960

gagaaaucgu cugggacaag ggaagagacu ucgcaacagu cagaaagguc cugagcaugc     4020

cgcaggucaa caucgucaag aagacagaag uccagacagg aggauucagc aaggaaagca     4080

uccugccgaa gagaaacagc gacaagcuga ucgcaagaaa gaaggacugg gacccgaaga     4140

aguacggagg auucgacagc ccgacagucg cauacagcgu ccuggucguc gcaaaggucg     4200

aaaagggaaa gagcaagaag cugaagagcg ucaaggaacu gcugggaauc acaaucaugg     4260

aaagaagcag cuucgaaaag aacccgaucg acuuccugga agcaaaggga uacaaggaag     4320

ucaagaagga ccugaucauc aagcugccga aguacagccu guucgaacug gaaaacggaa     4380

gaaagagaau gcuggcaagc gcaggagaac ugcagaaggg aaacgaacug gcacugccga     4440

gcaaguacgu caacuuccug uaccuggcaa gccacuacga aaagcugaag ggaagcccgg     4500

aagacaacga acagaagcag cuguucgucg aacagcacaa gcacuaccug gacgaaauca     4560

ucgaacagau cagcgaauuc agcaagagag ucauccuggc agacgcaaac cuggacaagg     4620

uccugagcgc auacaacaag cacagagaca agccgaucag agaacaggca gaaaacauca     4680

uccaccuguu cacacugaca aaccugggag caccggcagc auucaaguac uucgacacaa     4740

caaucgacag aaagagauac acaagcacaa aggaaguccu ggacgcaaca cugauccacc     4800

agagcaucac aggacuguac gaaacaagaa ucgaucugag ccagcuggga ggagacagcg     4860



gaggaagcac aaaccugagc gacaucaucg aaaaggaaac aggaaagcag cuggucaucc     4920

aggaaagcau ccugaugcug ccggaagaag ucgaagaagu caucggaaac aagccggaaa     4980

gcgacauccu gguccacaca gcauacgacg aaagcacaga cgaaaacguc augcugcuga     5040

caagcgacgc accggaauac aagccguggg cacuggucau ccaggacagc aacggagaaa     5100

acaagaucaa gaugcugagc ggaggaagcc cgaagaagaa gagaaagguc uaauagucua     5160

gacaucacau uuaaaagcau cucagccuac caugagaaua agagaaagaa aaugaagauc     5220

aauagcuuau ucaucucuuu uucuuuuucg uugguguaaa gccaacaccc ugucuaaaaa     5280

acauaaauuu cuuuaaucau uuugccucuu uucucugugc uucaauuaau aaaaaaugga     5340

aagaaccucg agaaaaaaaa aaaaaaaaaa aaaaaaaaaa aagcgaaaaa aaaaaaaaaa     5400

aaaaaaaaaa aaaaaccgaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaau       5458

<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>  4607
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  1000
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>  1001
<211>  145
<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 ttcct                                            145



<210>  1002
<211>  3491
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  1002
ttggccactc cctctctgcg cgctcgctcg ctcactgagg ccgggcgacc aaaggtcgcc       60

cgacgcccgg gctttgcccg ggcggcctca gtgagcgagc gagcgcgcag agagggagtg      120

gccaactcca tcactagggg ttcctagatc tctgagagct ggcacactgc ccggcacaaa      180

gtagggctgt ggctgtgact gagaagaagt ggccggtccc ggaggagcgt cagggctctg      240

tcttggtgct ctgtcatccc tgagctctca aagtagcgca tcacgtatgc ctgggcctgc      300

tccatggaga agccggacag ctcaaatagg gcgtcggcct tgctcaggct ctggaccagg      360

cggccccggg gccgggctgt gaggaggagg gtgcaacctc ggagcagctt cttctggaaa      420

aggccggcca gcagcccccg gagggagcag ggctccgccg gtgccggtcc gcacgtgctg      480

tgcaggaagc catcttgcgc ttccagctcc tcgaagccgt ctaggatgag cagaacgcgg      540

tcaggtctct tcaagatgtg gctgaaaacc tcatcggccg ccacgagtgg ctgtgggccc      600

agggagaaga gcagatcctg caggccatag gcatcccccg gacggttcaa gggggatacc      660

ccctagagcc ccagctggtt ctttccgcct cagaagccat agagcccacc gcatccccag      720

catgcctgct attgtcttcc caatcctccc ccttgctgtc ctgccccacc ccacccccca      780

gaatagaatg acacctactc agacaatgcg atgcaatttc ctcattttat taggaaagga      840

cagtgggagt ggcaccttcc agggtcaagg aaggcacggg ggaggggcaa acaacagatg      900

gctggcaact agaaggcaca gtcgaggact agtctacttg tacagctcgt ccatgccgcc      960

ggtggagtgg cggccctcgg cgcgttcgta ctgttccacg atggtgtagt cctcgttgtg     1020

ggaggtgatg tccaacttga tgttgacgtt gtaggcgccg ggcagctgca cgggcttctt     1080

ggccttgtag gtggtcttga cctcagcgtc gtagtggccg ccgtccttca gcttcagcct     1140

ctgcttgatc tcgcccttca gggcgccgtc ctcggggtac atccgctcgg aggaggcctc     1200



ccagcccatg gtcttcttct gcattacggg gccgtcggag gggaagttgg tgccgcgcag     1260

cttcaccttg tagatgaact cgccgtcctg gagggaggag tcctgggtca cggtcaccac     1320

gccgccgtcc tcgaagttca tcacgcgctc ccacttgaag ccctcgggga aggacagctt     1380

caagtagtcg gggatgtcgg cggggtgctt cacgtaggcc ttggagccgt acatgaactg     1440

aggggacagg atgtcccagg cgaagggcag ggggccaccc ttggtcacct tcagcttggc     1500

ggtctgggtg ccctcgtagg ggcggccctc gccctcgccc tcgatctcga actcgtggcc     1560

gttcacggag ccctccatgt gcaccttgaa gcgcatgaac tccttgatga tggccatgtt     1620

atcctcctcg cccttgctca ccatggtggc ggccgcatca cgacacctga aatggaagaa     1680

aaaaactttg aaccactgtc tgaggcttga gaatgaacca agatccaaac tcaaaaaggg     1740

caaattccaa ggagaattac atcaagtgcc aagctggcct aacttcagtc tccacccact     1800

cagtgtgggg aaactccatc gcataaaacc cctcccccca acctaaagac gacgtactcc     1860

aaaagctcga gaactaatcg aggtgcctgg acggcgcccg gtactccgtg gagtcacatg     1920

aagcgacggc tgaggacgga aaggcccttt tcctttgtgt gggtgactca cccgcccgct     1980

ctcccgagcg ccgcgtcctc cattttgagc tccctgcagc agggccggga agcggccatc     2040

tttccgctca cgcaactggt gccgaccggg ccagccttgc cgcccagggc ggggcgatac     2100

acggcggcgc gaggccaggc accagagcag gccggccagc ttgagactac ccccgtccga     2160

ttctcggtgg ccgcgctcgc aggccccgcc tcgccgaaca tgtgcgctgg gacgcacggg     2220

ccccgtcgcc gcccgcggcc ccaaaaaccg aaataccagt gtgcacatct tggcccgcat     2280

ttacaagact atcttgccag aaaaaaagcg tcgcagcagg tcatcaaaaa ttttaaatgg     2340

ctagagactt atcgaaagca gcgagacagg cgcgaaggtg ccaccagatt cgcacgcggc     2400

ggccccagcg cccaagccag gcctcaactc aagcacgagg cgaaggggct ccttaagcgc     2460

aaggcctcga actctcccac ccacttccaa cccgaagctc gggatcaaga atcacgtact     2520

gcagccaggg gcgtggaagt aattcaaggc acgcaagggc cataacccgt aaagaggcca     2580

ggcccgcggg aaccacacac ggcacttacc tgtgttctgg cggcaaaccc gttgcgaaaa     2640

agaacgttca cggcgactac tgcacttata tacggttctc ccccaccctc gggaaaaagg     2700



cggagccagt acacgacatc actttcccag tttaccccgc gccaccttct ctaggcaccg     2760

gttcaattgc cgacccctcc ccccaacttc tcggggactg tgggcgatgt gcgctctgcc     2820

cactgacggg caccggagcc caatggcagg ggacagagaa gacaaagtcg tactggggaa     2880

gccggccaca agcccaggcc cggctcactg ccccagccca atagctcttg ccctgaccag     2940

ctttgcccag cacagcaatc actcgtgtct cacgcggccg ccggtgctcc ttggcagcca     3000

acagcacctc agccaggcct ccttgggcca gctgccgttc tgcccagtcc ggggtggcca     3060

gttcccgctc caggctcttg ctgctgctcc tctccagcct ggcctgcacc agatccacct     3120

ccactaggat gccatccggg cctgcgggct cggcaccata cgtgtcctgc agtgagcggt     3180

agaactgctc caccggctct gcaaaggcca ggggcgtgtc agggtggggg tatgtgagag     3240

gcagggccag ggccagccac cacaaggcca gcactgccac catcatttac atctgttccc     3300

cacacagttt ttttgtttgt ttgttttgtt ttgttttgag agatctagga acccctagtg     3360

atggagttgg ccactccctc tctgcgcgct cgctcgctca ctgaggccgc ccgggcaaag     3420

cccgggcgtc gggcgacctt tggtcgcccg gcctcagtga gcgagcgagc gcgcagagag     3480

ggagtggcca a                                                          3491

<210>  1003
<211>  3491
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  1003
ttggccactc cctctctgcg cgctcgctcg ctcactgagg ccgggcgacc aaaggtcgcc       60

cgacgcccgg gctttgcccg ggcggcctca gtgagcgagc gagcgcgcag agagggagtg      120

gccaactcca tcactagggg ttcctagatc tgcatgagcc caggaggttg aggttgcagc      180

gagctgtgat cacaccactg cattccagcc tgggcaaaaa agccagaccc tgtctcaaaa      240

caaaacaaaa caaacaaaca aaaaaactgt gtggggaaca gatgtaaatg atggtggcag      300

tgctggcctt gtggtggctg gccctggccc tgcctctcac atacccccac cctgacacgc      360



ccctggcctt tgcagagccg gtggagcagt tctaccgctc actgcaggac acgtatggtg      420

ccgagcccgc aggcccggat ggcatcctag tggaggtgga tctggtgcag gccaggctgg      480

agaggagcag cagcaagagc ctggagcggg aactggccac cccggactgg gcagaacggc      540

agctggccca aggaggcctg gctgaggtgc tgttggctgc caaggagcac cggcggccgc      600

gtgagacacg agtgattgct gtgctgggca aagctggtca gggcaagagc tggctccggt      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 gtgagcaagg     1860



gcgaggagga taacatggcc atcatcaagg agttcatgcg cttcaaggtg cacatggagg     1920

gctccgtgaa cggccacgag ttcgagatcg agggcgaggg cgagggccgc ccctacgagg     1980

gcacccagac cgccaagctg aaggtgacca agggtggccc cctgcccttc gcctgggaca     2040

tcctgtcccc tcagttcatg tacggctcca aggcctacgt gaagcacccc gccgacatcc     2100

ccgactactt gaagctgtcc ttccccgagg gcttcaagtg ggagcgcgtg atgaacttcg     2160

aggacggcgg cgtggtgacc gtgacccagg actcctccct ccaggacggc gagttcatct     2220

acaaggtgaa gctgcgcggc accaacttcc cctccgacgg ccccgtaatg cagaagaaga     2280

ccatgggctg ggaggcctcc tccgagcgga tgtaccccga ggacggcgcc ctgaagggcg     2340

agatcaagca gaggctgaag ctgaaggacg gcggccacta cgacgctgag gtcaagacca     2400

cctacaaggc caagaagccc gtgcagctgc ccggcgccta caacgtcaac atcaagttgg     2460

acatcacctc ccacaacgag gactacacca tcgtggaaca gtacgaacgc gccgagggcc     2520

gccactccac cggcggcatg gacgagctgt acaagtagac tagtcctcga ctgtgccttc     2580

tagttgccag ccatctgttg tttgcccctc ccccgtgcct tccttgaccc tggaaggtgc     2640

cactcccact gtcctttcct aataaaatga ggaaattgca tcgcattgtc tgagtaggtg     2700

tcattctatt ctggggggtg gggtggggca ggacagcaag ggggaggatt gggaagacaa     2760

tagcaggcat gctggggatg cggtgggctc tatggcttct gaggcggaaa gaaccagctg     2820

gggctctagg gggtatcccc attgggctgg ggcagtgagc cgggcctggg cttgtggccg     2880

gcttccccag tacgactttg tcttctctgt cccctgccat tgcttgaacc gtccggggga     2940

tgcctatggc ctgcaggatc tgctcttctc cctgggccca cagccactcg tggcggccga     3000

tgaggttttc agccacatct tgaagagacc tgaccgcgtt ctgctcatcc tagacggctt     3060

cgaggagctg gaagcgcaag atggcttcct gcacagcacg tgcggaccgg caccggcgga     3120

gccctgctcc ctccgggggc tgctggccgg ccttttccag aagaagctgc tccgaggttg     3180

caccctcctc ctcacagccc ggccccgggg ccgcctggtc cagagcctga gcaaggccga     3240

cgccctattt gagctgtccg gcttctccat ggagcaggcc caggcatacg tgatgcgcta     3300

ctttgagagc tcagggatga cagagcacca agacagagcc agatctagga acccctagtg     3360



atggagttgg ccactccctc tctgcgcgct cgctcgctca ctgaggccgc ccgggcaaag     3420

cccgggcgtc gggcgacctt tggtcgcccg gcctcagtga gcgagcgagc gcgcagagag     3480

ggagtggcca a                                                          3491

<210>  1004
<211>  8540
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  1004
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>  1005
<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>  1005
nnnnnnnnnn nnnnnnnnnn guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucacg aaagggcacc gagucggugc u                                      91

<210>  1006
<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>  1006
nnnnnnnnnn nnnnnnnnnn guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucacg aaagggcacc gagucggugc u                                      91

<210>  1007



<211>  91
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  1007
cgcccagguc cucacgucug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucacg aaagggcacc gagucggugc u                                      91

<210>  1008
<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>  1008
cgcccagguc cucacgucug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucacg aaagggcacc gagucggugc u                                      91

<210>  1009
<211>  70
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  1009
guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc cguuaucacg aaagggcacc       60

gagucggugc                                                              70

<210>  1010
<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>  1010
guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc cguuaucacg aaagggcacc       60

gagucggugc                                                              70

<210>  1011
<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>  1011
guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc cguuaucacg aaagggcacc       60

gagucggugc                                                              70

<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 cguuaucaac uuggcaccga       60

gucggugc                                                                68

<210>  1013
<211>  68
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  1013
guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc cguuaucaaa auggcaccga       60

gucggugc                                                                68

<210>  1014
<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>  1014
guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc cguuaucaaa auggcaccga       60

gucggugc                                                                68

<210>  1015
<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>  1015
guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc cguuaucaaa auggcaccga       60

gucggugc                                                                68

<210>  1016
<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>  1016
guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc cguuaucaac uugaaaaagu       60

ggcaccgagu cggugcuuuu                                                   80

<210>  1017
<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>  1017
nnnnnnnnnn nnnnnnnnnn guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu                            100

<210>  1018

<400>  1018
000

<210>  1019

<400>  1019
000

<210>  1020

<400>  1020
000

<210>  1021

<400>  1021
000

<210>  1022

<400>  1022
000

<210>  1023

<400>  1023
000

<210>  1024

<400>  1024
000

<210>  1025



<400>  1025
000

<210>  1026

<400>  1026
000

<210>  1027

<400>  1027
000

<210>  1028

<400>  1028
000

<210>  1029

<400>  1029
000

<210>  1030

<400>  1030
000

<210>  1031

<400>  1031
000

<210>  1032

<400>  1032
000

<210>  1033

<400>  1033
000

<210>  1034

<400>  1034
000

<210>  1035



<400>  1035
000

<210>  1036

<400>  1036
000

<210>  1037

<400>  1037
000

<210>  1038

<400>  1038
000

<210>  1039

<400>  1039
000

<210>  1040

<400>  1040
000

<210>  1041

<400>  1041
000

<210>  1042

<400>  1042
000

<210>  1043

<400>  1043
000

<210>  1044

<400>  1044
000

<210>  1045



<400>  1045
000

<210>  1046

<400>  1046
000

<210>  1047

<400>  1047
000

<210>  1048

<400>  1048
000

<210>  1049

<400>  1049
000

<210>  1050

<400>  1050
000

<210>  1051

<400>  1051
000

<210>  1052

<400>  1052
000

<210>  1053

<400>  1053
000

<210>  1054

<400>  1054
000

<210>  1055



<400>  1055
000

<210>  1056

<400>  1056
000

<210>  1057

<400>  1057
000

<210>  1058

<400>  1058
000

<210>  1059

<400>  1059
000

<210>  1060

<400>  1060
000

<210>  1061

<400>  1061
000

<210>  1062

<400>  1062
000

<210>  1063

<400>  1063
000

<210>  1064

<400>  1064
000

<210>  1065



<400>  1065
000

<210>  1066

<400>  1066
000

<210>  1067

<400>  1067
000

<210>  1068

<400>  1068
000

<210>  1069

<400>  1069
000

<210>  1070

<400>  1070
000

<210>  1071

<400>  1071
000

<210>  1072

<400>  1072
000

<210>  1073

<400>  1073
000

<210>  1074

<400>  1074
000

<210>  1075



<400>  1075
000

<210>  1076

<400>  1076
000

<210>  1077

<400>  1077
000

<210>  1078

<400>  1078
000

<210>  1079

<400>  1079
000

<210>  1080

<400>  1080
000

<210>  1081

<400>  1081
000

<210>  1082

<400>  1082
000

<210>  1083

<400>  1083
000

<210>  1084

<400>  1084
000

<210>  1085



<400>  1085
000

<210>  1086

<400>  1086
000

<210>  1087

<400>  1087
000

<210>  1088

<400>  1088
000

<210>  1089

<400>  1089
000

<210>  1090

<400>  1090
000

<210>  1091

<400>  1091
000

<210>  1092

<400>  1092
000

<210>  1093

<400>  1093
000

<210>  1094

<400>  1094
000

<210>  1095



<400>  1095
000

<210>  1096

<400>  1096
000

<210>  1097

<400>  1097
000

<210>  1098

<400>  1098
000

<210>  1099

<400>  1099
000

<210>  1100

<400>  1100
000

<210>  1101

<400>  1101
000

<210>  1102

<400>  1102
000

<210>  1103

<400>  1103
000

<210>  1104

<400>  1104
000

<210>  1105



<400>  1105
000

<210>  1106

<400>  1106
000

<210>  1107

<400>  1107
000

<210>  1108

<400>  1108
000

<210>  1109

<400>  1109
000

<210>  1110

<400>  1110
000

<210>  1111

<400>  1111
000

<210>  1112

<400>  1112
000

<210>  1113

<400>  1113
000

<210>  1114

<400>  1114
000

<210>  1115



<400>  1115
000

<210>  1116

<400>  1116
000

<210>  1117

<400>  1117
000

<210>  1118

<400>  1118
000

<210>  1119

<400>  1119
000

<210>  1120

<400>  1120
000

<210>  1121

<400>  1121
000

<210>  1122

<400>  1122
000

<210>  1123

<400>  1123
000

<210>  1124

<400>  1124
000

<210>  1125



<400>  1125
000

<210>  1126

<400>  1126
000

<210>  1127

<400>  1127
000

<210>  1128

<400>  1128
000

<210>  1129

<400>  1129
000

<210>  1130

<400>  1130
000

<210>  1131

<400>  1131
000

<210>  1132

<400>  1132
000

<210>  1133

<400>  1133
000

<210>  1134

<400>  1134
000

<210>  1135



<400>  1135
000

<210>  1136

<400>  1136
000

<210>  1137

<400>  1137
000

<210>  1138

<400>  1138
000

<210>  1139

<400>  1139
000

<210>  1140

<400>  1140
000

<210>  1141

<400>  1141
000

<210>  1142

<400>  1142
000

<210>  1143

<400>  1143
000

<210>  1144

<400>  1144
000

<210>  1145



<400>  1145
000

<210>  1146

<400>  1146
000

<210>  1147

<400>  1147
000

<210>  1148

<400>  1148
000

<210>  1149

<400>  1149
000

<210>  1150

<400>  1150
000

<210>  1151

<400>  1151
000

<210>  1152

<400>  1152
000

<210>  1153

<400>  1153
000

<210>  1154

<400>  1154
000

<210>  1155



<400>  1155
000

<210>  1156

<400>  1156
000

<210>  1157

<400>  1157
000

<210>  1158

<400>  1158
000

<210>  1159

<400>  1159
000

<210>  1160

<400>  1160
000

<210>  1161

<400>  1161
000

<210>  1162

<400>  1162
000

<210>  1163

<400>  1163
000

<210>  1164

<400>  1164
000

<210>  1165



<400>  1165
000

<210>  1166

<400>  1166
000

<210>  1167

<400>  1167
000

<210>  1168

<400>  1168
000

<210>  1169

<400>  1169
000

<210>  1170

<400>  1170
000

<210>  1171

<400>  1171
000

<210>  1172

<400>  1172
000

<210>  1173

<400>  1173
000

<210>  1174

<400>  1174
000

<210>  1175



<400>  1175
000

<210>  1176

<400>  1176
000

<210>  1177

<400>  1177
000

<210>  1178

<400>  1178
000

<210>  1179

<400>  1179
000

<210>  1180

<400>  1180
000

<210>  1181

<400>  1181
000

<210>  1182

<400>  1182
000

<210>  1183

<400>  1183
000

<210>  1184

<400>  1184
000

<210>  1185



<400>  1185
000

<210>  1186

<400>  1186
000

<210>  1187

<400>  1187
000

<210>  1188

<400>  1188
000

<210>  1189

<400>  1189
000

<210>  1190

<400>  1190
000

<210>  1191

<400>  1191
000

<210>  1192

<400>  1192
000

<210>  1193

<400>  1193
000

<210>  1194

<400>  1194
000

<210>  1195



<400>  1195
000

<210>  1196

<400>  1196
000

<210>  1197

<400>  1197
000

<210>  1198

<400>  1198
000

<210>  1199

<400>  1199
000

<210>  1200

<400>  1200
000

<210>  1201

<400>  1201
000

<210>  1202

<400>  1202
000

<210>  1203

<400>  1203
000

<210>  1204

<400>  1204
000

<210>  1205



<400>  1205
000

<210>  1206

<400>  1206
000

<210>  1207

<400>  1207
000

<210>  1208

<400>  1208
000

<210>  1209

<400>  1209
000

<210>  1210

<400>  1210
000

<210>  1211

<400>  1211
000

<210>  1212

<400>  1212
000

<210>  1213

<400>  1213
000

<210>  1214

<400>  1214
000

<210>  1215



<400>  1215
000

<210>  1216

<400>  1216
000

<210>  1217

<400>  1217
000

<210>  1218

<400>  1218
000

<210>  1219

<400>  1219
000

<210>  1220

<400>  1220
000

<210>  1221

<400>  1221
000

<210>  1222

<400>  1222
000

<210>  1223

<400>  1223
000

<210>  1224

<400>  1224
000

<210>  1225



<400>  1225
000

<210>  1226

<400>  1226
000

<210>  1227

<400>  1227
000

<210>  1228

<400>  1228
000

<210>  1229

<400>  1229
000

<210>  1230

<400>  1230
000

<210>  1231

<400>  1231
000

<210>  1232

<400>  1232
000

<210>  1233

<400>  1233
000

<210>  1234

<400>  1234
000

<210>  1235



<400>  1235
000

<210>  1236

<400>  1236
000

<210>  1237

<400>  1237
000

<210>  1238

<400>  1238
000

<210>  1239

<400>  1239
000

<210>  1240

<400>  1240
000

<210>  1241

<400>  1241
000

<210>  1242

<400>  1242
000

<210>  1243

<400>  1243
000

<210>  1244

<400>  1244
000

<210>  1245



<400>  1245
000

<210>  1246

<400>  1246
000

<210>  1247

<400>  1247
000

<210>  1248

<400>  1248
000

<210>  1249

<400>  1249
000

<210>  1250

<400>  1250
000

<210>  1251

<400>  1251
000

<210>  1252

<400>  1252
000

<210>  1253

<400>  1253
000

<210>  1254

<400>  1254
000

<210>  1255



<400>  1255
000

<210>  1256

<400>  1256
000

<210>  1257

<400>  1257
000

<210>  1258

<400>  1258
000

<210>  1259

<400>  1259
000

<210>  1260

<400>  1260
000

<210>  1261

<400>  1261
000

<210>  1262

<400>  1262
000

<210>  1263

<400>  1263
000

<210>  1264

<400>  1264
000

<210>  1265



<400>  1265
000

<210>  1266

<400>  1266
000

<210>  1267

<400>  1267
000

<210>  1268

<400>  1268
000

<210>  1269

<400>  1269
000

<210>  1270

<400>  1270
000

<210>  1271

<400>  1271
000

<210>  1272

<400>  1272
000

<210>  1273

<400>  1273
000

<210>  1274

<400>  1274
000

<210>  1275



<400>  1275
000

<210>  1276

<400>  1276
000

<210>  1277

<400>  1277
000

<210>  1278

<400>  1278
000

<210>  1279

<400>  1279
000

<210>  1280

<400>  1280
000

<210>  1281

<400>  1281
000

<210>  1282

<400>  1282
000

<210>  1283

<400>  1283
000

<210>  1284

<400>  1284
000

<210>  1285



<400>  1285
000

<210>  1286

<400>  1286
000

<210>  1287

<400>  1287
000

<210>  1288

<400>  1288
000

<210>  1289

<400>  1289
000

<210>  1290

<400>  1290
000

<210>  1291

<400>  1291
000

<210>  1292

<400>  1292
000

<210>  1293

<400>  1293
000

<210>  1294

<400>  1294
000

<210>  1295



<400>  1295
000

<210>  1296

<400>  1296
000

<210>  1297

<400>  1297
000

<210>  1298

<400>  1298
000

<210>  1299

<400>  1299
000

<210>  1300

<400>  1300
000

<210>  1301

<400>  1301
000

<210>  1302

<400>  1302
000

<210>  1303

<400>  1303
000

<210>  1304

<400>  1304
000

<210>  1305



<400>  1305
000

<210>  1306

<400>  1306
000

<210>  1307

<400>  1307
000
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<400>  1705
000

<210>  1706

<400>  1706
000

<210>  1707

<400>  1707
000

<210>  1708

<400>  1708
000

<210>  1709

<400>  1709
000

<210>  1710

<400>  1710
000

<210>  1711

<400>  1711
000

<210>  1712

<400>  1712
000

<210>  1713

<400>  1713
000

<210>  1714

<400>  1714
000

<210>  1715



<400>  1715
000

<210>  1716

<400>  1716
000

<210>  1717

<400>  1717
000

<210>  1718

<400>  1718
000

<210>  1719

<400>  1719
000

<210>  1720

<400>  1720
000

<210>  1721

<400>  1721
000

<210>  1722

<400>  1722
000

<210>  1723

<400>  1723
000

<210>  1724

<400>  1724
000

<210>  1725



<400>  1725
000

<210>  1726

<400>  1726
000

<210>  1727

<400>  1727
000

<210>  1728

<400>  1728
000

<210>  1729

<400>  1729
000

<210>  1730

<400>  1730
000

<210>  1731

<400>  1731
000

<210>  1732

<400>  1732
000

<210>  1733

<400>  1733
000

<210>  1734

<400>  1734
000

<210>  1735



<400>  1735
000

<210>  1736

<400>  1736
000

<210>  1737

<400>  1737
000

<210>  1738

<400>  1738
000

<210>  1739

<400>  1739
000

<210>  1740

<400>  1740
000

<210>  1741

<400>  1741
000

<210>  1742

<400>  1742
000

<210>  1743

<400>  1743
000

<210>  1744

<400>  1744
000

<210>  1745



<400>  1745
000

<210>  1746

<400>  1746
000

<210>  1747

<400>  1747
000

<210>  1748

<400>  1748
000

<210>  1749

<400>  1749
000

<210>  1750

<400>  1750
000

<210>  1751

<400>  1751
000

<210>  1752

<400>  1752
000

<210>  1753

<400>  1753
000

<210>  1754

<400>  1754
000

<210>  1755



<400>  1755
000

<210>  1756

<400>  1756
000

<210>  1757

<400>  1757
000

<210>  1758

<400>  1758
000

<210>  1759

<400>  1759
000

<210>  1760

<400>  1760
000

<210>  1761

<400>  1761
000

<210>  1762

<400>  1762
000

<210>  1763

<400>  1763
000

<210>  1764

<400>  1764
000

<210>  1765



<400>  1765
000

<210>  1766

<400>  1766
000

<210>  1767

<400>  1767
000

<210>  1768

<400>  1768
000

<210>  1769

<400>  1769
000

<210>  1770

<400>  1770
000

<210>  1771

<400>  1771
000

<210>  1772

<400>  1772
000

<210>  1773

<400>  1773
000

<210>  1774

<400>  1774
000

<210>  1775



<400>  1775
000

<210>  1776

<400>  1776
000

<210>  1777

<400>  1777
000

<210>  1778

<400>  1778
000

<210>  1779

<400>  1779
000

<210>  1780

<400>  1780
000

<210>  1781

<400>  1781
000

<210>  1782

<400>  1782
000

<210>  1783

<400>  1783
000

<210>  1784

<400>  1784
000

<210>  1785



<400>  1785
000

<210>  1786

<400>  1786
000

<210>  1787

<400>  1787
000

<210>  1788

<400>  1788
000

<210>  1789

<400>  1789
000

<210>  1790

<400>  1790
000

<210>  1791

<400>  1791
000

<210>  1792

<400>  1792
000

<210>  1793

<400>  1793
000

<210>  1794

<400>  1794
000

<210>  1795



<400>  1795
000

<210>  1796

<400>  1796
000

<210>  1797

<400>  1797
000

<210>  1798

<400>  1798
000

<210>  1799

<400>  1799
000

<210>  1800

<400>  1800
000

<210>  1801

<400>  1801
000

<210>  1802

<400>  1802
000

<210>  1803

<400>  1803
000

<210>  1804

<400>  1804
000

<210>  1805



<400>  1805
000

<210>  1806

<400>  1806
000

<210>  1807

<400>  1807
000

<210>  1808

<400>  1808
000

<210>  1809

<400>  1809
000

<210>  1810

<400>  1810
000

<210>  1811

<400>  1811
000

<210>  1812

<400>  1812
000

<210>  1813

<400>  1813
000

<210>  1814

<400>  1814
000

<210>  1815



<400>  1815
000

<210>  1816

<400>  1816
000

<210>  1817

<400>  1817
000

<210>  1818

<400>  1818
000

<210>  1819

<400>  1819
000

<210>  1820

<400>  1820
000

<210>  1821

<400>  1821
000

<210>  1822

<400>  1822
000

<210>  1823

<400>  1823
000

<210>  1824

<400>  1824
000

<210>  1825



<400>  1825
000

<210>  1826

<400>  1826
000

<210>  1827

<400>  1827
000

<210>  1828

<400>  1828
000

<210>  1829

<400>  1829
000

<210>  1830

<400>  1830
000

<210>  1831

<400>  1831
000

<210>  1832

<400>  1832
000

<210>  1833

<400>  1833
000

<210>  1834

<400>  1834
000

<210>  1835



<400>  1835
000

<210>  1836

<400>  1836
000

<210>  1837

<400>  1837
000

<210>  1838

<400>  1838
000

<210>  1839

<400>  1839
000

<210>  1840

<400>  1840
000

<210>  1841

<400>  1841
000

<210>  1842

<400>  1842
000

<210>  1843

<400>  1843
000

<210>  1844

<400>  1844
000

<210>  1845



<400>  1845
000

<210>  1846

<400>  1846
000

<210>  1847

<400>  1847
000

<210>  1848

<400>  1848
000

<210>  1849

<400>  1849
000

<210>  1850

<400>  1850
000

<210>  1851

<400>  1851
000

<210>  1852

<400>  1852
000

<210>  1853

<400>  1853
000

<210>  1854

<400>  1854
000

<210>  1855



<400>  1855
000

<210>  1856

<400>  1856
000

<210>  1857

<400>  1857
000

<210>  1858

<400>  1858
000

<210>  1859

<400>  1859
000

<210>  1860

<400>  1860
000

<210>  1861

<400>  1861
000

<210>  1862

<400>  1862
000

<210>  1863

<400>  1863
000

<210>  1864

<400>  1864
000

<210>  1865



<400>  1865
000

<210>  1866

<400>  1866
000

<210>  1867

<400>  1867
000

<210>  1868

<400>  1868
000

<210>  1869

<400>  1869
000

<210>  1870

<400>  1870
000

<210>  1871

<400>  1871
000

<210>  1872

<400>  1872
000

<210>  1873

<400>  1873
000

<210>  1874

<400>  1874
000

<210>  1875



<400>  1875
000

<210>  1876

<400>  1876
000

<210>  1877

<400>  1877
000

<210>  1878

<400>  1878
000

<210>  1879

<400>  1879
000

<210>  1880

<400>  1880
000

<210>  1881

<400>  1881
000

<210>  1882

<400>  1882
000

<210>  1883

<400>  1883
000

<210>  1884

<400>  1884
000

<210>  1885



<400>  1885
000

<210>  1886

<400>  1886
000

<210>  1887

<400>  1887
000

<210>  1888

<400>  1888
000

<210>  1889

<400>  1889
000

<210>  1890

<400>  1890
000

<210>  1891

<400>  1891
000

<210>  1892

<400>  1892
000

<210>  1893

<400>  1893
000

<210>  1894

<400>  1894
000

<210>  1895



<400>  1895
000

<210>  1896

<400>  1896
000

<210>  1897

<400>  1897
000

<210>  1898

<400>  1898
000

<210>  1899

<400>  1899
000

<210>  1900

<400>  1900
000

<210>  1901

<400>  1901
000

<210>  1902

<400>  1902
000

<210>  1903

<400>  1903
000

<210>  1904

<400>  1904
000

<210>  1905



<400>  1905
000

<210>  1906

<400>  1906
000

<210>  1907

<400>  1907
000

<210>  1908

<400>  1908
000

<210>  1909

<400>  1909
000

<210>  1910

<400>  1910
000

<210>  1911

<400>  1911
000

<210>  1912

<400>  1912
000

<210>  1913

<400>  1913
000

<210>  1914

<400>  1914
000

<210>  1915



<400>  1915
000

<210>  1916

<400>  1916
000

<210>  1917

<400>  1917
000

<210>  1918

<400>  1918
000

<210>  1919

<400>  1919
000

<210>  1920

<400>  1920
000

<210>  1921

<400>  1921
000

<210>  1922

<400>  1922
000

<210>  1923

<400>  1923
000

<210>  1924

<400>  1924
000

<210>  1925



<400>  1925
000

<210>  1926

<400>  1926
000

<210>  1927

<400>  1927
000

<210>  1928

<400>  1928
000

<210>  1929

<400>  1929
000

<210>  1930

<400>  1930
000

<210>  1931

<400>  1931
000

<210>  1932

<400>  1932
000

<210>  1933

<400>  1933
000

<210>  1934

<400>  1934
000

<210>  1935



<400>  1935
000

<210>  1936

<400>  1936
000

<210>  1937

<400>  1937
000

<210>  1938

<400>  1938
000

<210>  1939

<400>  1939
000

<210>  1940

<400>  1940
000

<210>  1941

<400>  1941
000

<210>  1942

<400>  1942
000

<210>  1943

<400>  1943
000

<210>  1944

<400>  1944
000

<210>  1945



<400>  1945
000

<210>  1946

<400>  1946
000

<210>  1947

<400>  1947
000

<210>  1948

<400>  1948
000

<210>  1949

<400>  1949
000

<210>  1950

<400>  1950
000

<210>  1951

<400>  1951
000

<210>  1952

<400>  1952
000

<210>  1953

<400>  1953
000

<210>  1954

<400>  1954
000

<210>  1955



<400>  1955
000

<210>  1956

<400>  1956
000

<210>  1957

<400>  1957
000

<210>  1958

<400>  1958
000

<210>  1959

<400>  1959
000

<210>  1960

<400>  1960
000

<210>  1961

<400>  1961
000

<210>  1962

<400>  1962
000

<210>  1963

<400>  1963
000

<210>  1964

<400>  1964
000

<210>  1965



<400>  1965
000

<210>  1966

<400>  1966
000

<210>  1967

<400>  1967
000

<210>  1968

<400>  1968
000

<210>  1969

<400>  1969
000

<210>  1970

<400>  1970
000

<210>  1971

<400>  1971
000

<210>  1972

<400>  1972
000

<210>  1973

<400>  1973
000

<210>  1974

<400>  1974
000

<210>  1975



<400>  1975
000

<210>  1976

<400>  1976
000

<210>  1977

<400>  1977
000

<210>  1978

<400>  1978
000

<210>  1979

<400>  1979
000

<210>  1980

<400>  1980
000

<210>  1981

<400>  1981
000

<210>  1982

<400>  1982
000

<210>  1983

<400>  1983
000

<210>  1984

<400>  1984
000

<210>  1985



<400>  1985
000

<210>  1986

<400>  1986
000

<210>  1987

<400>  1987
000

<210>  1988

<400>  1988
000

<210>  1989

<400>  1989
000

<210>  1990

<400>  1990
000

<210>  1991

<400>  1991
000

<210>  1992

<400>  1992
000

<210>  1993

<400>  1993
000

<210>  1994

<400>  1994
000

<210>  1995



<400>  1995
000

<210>  1996

<400>  1996
000

<210>  1997

<400>  1997
000

<210>  1998

<400>  1998
000

<210>  1999

<400>  1999
000

<210>  2000

<400>  2000
000

<210>  2001
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2001
uggagggccu gauguguguu                                                   20

<210>  2002
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2002



gccugaugug uguugggugu                                                   20

<210>  2003
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2003
ccugaugugu guuggguguu                                                   20

<210>  2004
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2004
cccaacaccc aacacacauc                                                   20

<210>  2005
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2005
ucaggaaaca ugaagaaagc                                                   20

<210>  2006
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2006
aggcgccugg gccucucccg                                                   20



<210>  2007
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2007
cgggcuggcc ucccacaagg                                                   20

<210>  2008
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2008
acggccaucc ucggcgucug                                                   20

<210>  2009
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2009
gacggccauc cucggcgucu                                                   20

<210>  2010
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2010
gacgccgagg auggccguca                                                   20

<210>  2011



<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2011
ugacggccau ccucggcguc                                                   20

<210>  2012
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2012
ggcgccauga cggccauccu                                                   20

<210>  2013
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2013
acagcgacgc cgcgagccag                                                   20

<210>  2014
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2014
cgacgccgcg agccagagga                                                   20

<210>  2015
<211>  20
<212>  RNA



<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2015
cgagccagag gauggagccg                                                   20

<210>  2016
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2016
cggcuccauc cucuggcucg                                                   20

<210>  2017
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2017
gagccagagg auggagccgc                                                   20

<210>  2018
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2018
gcgcccgcgg cuccauccuc                                                   20

<210>  2019
<211>  20
<212>  RNA
<213>  Artificial Sequence



<220>
<223>  Synthetic

<400>  2019
gcccguccgu gggggaugag                                                   20

<210>  2020
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2020
ucauccccca cggacgggcc                                                   20

<210>  2021
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2021
aucucggacc cggagacugu                                                   20

<210>  2022
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2022
ggggucccgc ggcuucgggg                                                   20

<210>  2023
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic



<400>  2023
cucggggucc cgcggcuucg                                                   20

<210>  2024
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2024
ucucgggguc ccgcggcuuc                                                   20

<210>  2025
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2025
gucucggggu cccgcggcuu                                                   20

<210>  2026
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2026
gcaagggucu cggggucccg                                                   20

<210>  2027
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2027



ggaccccgag acccuugccc                                                   20

<210>  2028
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2028
gaccccgaga cccuugcccc                                                   20

<210>  2029
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2029
cgagacccuu gccccgggag                                                   20

<210>  2030
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2030
cucccggggc aagggucucg                                                   20

<210>  2031
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2031
ucucccgggg caagggucuc                                                   20



<210>  2032
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2032
cucucccggg gcaagggucu                                                   20

<210>  2033
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2033
ccuugccccg ggagaggccc                                                   20

<210>  2034
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2034
cugggccucu cccggggcaa                                                   20

<210>  2035
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2035
ccugggccuc ucccggggca                                                   20

<210>  2036



<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2036
uuuaggccaa aaaucccccc                                                   20

<210>  2037
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2037
cgcugcagcg cacggguacc                                                   20

<210>  2038
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2038
gcugcagcgc acggguacca                                                   20

<210>  2039
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2039
cugcagcgca cggguaccag                                                   20

<210>  2040
<211>  20
<212>  RNA



<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2040
cgcacgggua ccaggggcca                                                   20

<210>  2041
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2041
gcacggguac caggggccac                                                   20

<210>  2042
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2042
cacggguacc aggggccacg                                                   20

<210>  2043
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2043
gggaggcgcc ccguggcccc                                                   20

<210>  2044
<211>  20
<212>  RNA
<213>  Artificial Sequence



<220>
<223>  Synthetic

<400>  2044
gcgaucaggg aggcgccccg                                                   20

<210>  2045
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2045
uccuuguggg aggccagccc                                                   20

<210>  2046
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2046
cuccuugugg gaggccagcc                                                   20

<210>  2047
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2047
ggcuggccuc ccacaaggag                                                   20

<210>  2048
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic



<400>  2048
uugucucccc uccuuguggg                                                   20

<210>  2049
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2049
ccacaaggag gggagacaau                                                   20

<210>  2050
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2050
cacaaggagg ggagacaauu                                                   20

<210>  2051
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2051
caauugucuc cccuccuugu                                                   20

<210>  2052
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2052



ccaauugucu ccccuccuug                                                   20

<210>  2053
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2053
aucccucgaa uacugaugag                                                   20

<210>  2054
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2054
aaccacucau caguauucga                                                   20

<210>  2055
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2055
gaaccacuca ucaguauucg                                                   20

<210>  2056
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2056
gaggaaaagu cacgggccca                                                   20



<210>  2057
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2057
ggcccgugac uuuuccucuc                                                   20

<210>  2058
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2058
ugcuucacac ucaaugugug                                                   20

<210>  2059
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2059
gcuucacacu caaugugugu                                                   20

<210>  2060
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2060
cuucacacuc aaugugugug                                                   20

<210>  2061



<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2061
uucacacuca augugugugg                                                   20

<210>  2062
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2062
uugagaaugg acaggacacc                                                   20

<210>  2063
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2063
aggcauuuug caucugucau                                                   20

<210>  2064
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2064
caggcauuuu gcaucuguca                                                   20

<210>  2065
<211>  20
<212>  RNA



<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2065
aggggcccug acccugcuaa                                                   20

<210>  2066
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2066
ugggaaaaga ggggaaggug                                                   20

<210>  2067
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2067
uggaggagga agagcucagg                                                   20

<210>  2068
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2068
ugagauuucu ugucucacug                                                   20

<210>  2069
<211>  20
<212>  RNA
<213>  Artificial Sequence



<220>
<223>  Synthetic

<400>  2069
gagauuucuu gucucacuga                                                   20

<210>  2070
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2070
uaaagcaccu guuaaaauga                                                   20

<210>  2071
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2071
aaucuguccu ucauuuuaac                                                   20

<210>  2072
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2072
gucacagggg aaggucccug                                                   20

<210>  2073
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic



<400>  2073
aaacaugaag aaagcaggug                                                   20

<210>  2074
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2074
uguccuguga gauaccagaa                                                   20

<210>  2075
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2075
augaaggagg cugaugccug                                                   20

<210>  2076
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2076
aggcugaugc cugagguccu                                                   20

<210>  2077
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2077



ggcugaugcc ugagguccuu                                                   20

<210>  2078
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2078
cacaauaucc caaggaccuc                                                   20

<210>  2079
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2079
gguccuuggg auauuguguu                                                   20

<210>  2080
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2080
guccuuggga uauuguguuu                                                   20

<210>  2081
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2081
cucccaaaca caauauccca                                                   20



<210>  2082
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2082
uccucuagcc acaucuucug                                                   20

<210>  2083
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2083
acagaagaug uggcuagagg                                                   20

<210>  2084
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2084
ccucuagcca caucuucugu                                                   20

<210>  2085
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2085
cccacagaag auguggcuag                                                   20

<210>  2086



<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2086
gucagauccc acagaagaug                                                   20

<210>  2087
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2087
aucuucugug ggaucugacc                                                   20

<210>  2088
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2088
cccaggcagu gacagugccc                                                   20

<210>  2089
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2089
cugggcacug ucacugccug                                                   20

<210>  2090
<211>  20
<212>  RNA



<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2090
ccugggcacu gucacugccu                                                   20

<210>  2091
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2091
cccugggcac ugucacugcc                                                   20

<210>  2092
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2092
uuggguguug ggcggaacag                                                   20

<210>  2093
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2093
uggauguauu gagcaugcga                                                   20

<210>  2094
<211>  20
<212>  RNA
<213>  Artificial Sequence



<220>
<223>  Synthetic

<400>  2094
ggauguauug agcaugcgau                                                   20

<210>  2095
<211>  20
<212>  RNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2095
aacaugaaga aagcaggugu                                                   20
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