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RNA-EDITINGCOMPOSITIONSANDMETHODSOFUSE 

CROSSREFERENCETORELATEDAPPLICATIONS 

100011Thisapplicationclaimspriorityunder35U.S.C.§119fromProvisionalApplication 
SerialNo.63/112,452,filedNovember11,2020,ProvisionalApplicationSerialNo.  

63/119,754,filedDecember1,2020,ProvisionalApplicationSerialNo.63/153,070,filed 

Februaiy24,2021,ProvisionalApplicationSerialNo:63/178,159,filedApril22,2021,and 

ProvisionalApplicationSerialNo:63/193,373,filedMay26,2021,thedisclosuresofwhich 

areincorporatedhereinbyreferenceintheirentirety.  

SUMMARY 

100021DisclosedhereinareengineeredguideRNAs.Insomeembodimentsanengineered 

guideRNAuponhybridizationtoatargetRNAimplicatedinadiseaseorconditioncan 

formaguide-targetRNAscaffoldcomprisingastructuralfeatureselectedfromthegroup 

consistingofabulgeaninternalloopahairpinandanycombinationthereofInsome 

embodimentsthestructuralfeaturecansubstantiallyformuponhybridizationtothetarget 

RNA.InsomeembodimentsanengineeredguideRNAisconfiguredtohybridizetoatarget 

RNAimplicatedinadiseaseorcondition.Insomeembodimentstheguide-targetRNA 

scaffoldfurthercomprisesamismatch.Insomeembodimentsthemismatchisan 

adenosine/cytosine(A/C)mismatchwhereintheadenosine(A)ispresentinthetargetRNA 

andthecytosine(C)ispresentintheengineeredguideRNA.Insomeembodimentsthe 

targetRNAscaffoldcanbeasubstrateforanRNAeditingentitythatchemicallymodifiesa 

baseofanucleotideinthetargetRNA.InsomeembodimentstheRNAeditingentity 

chemicallymodifiestheadenosineinthetargetRNAtoaninosine.Insomeembodiments 

theguide-targetRNAscaffoldcomprisesastructuredmotifcomprisingtwoormore 

structuralfeaturesselectedfromthegroupconsistingofabulgeaninternalloopahairpin 

andanycombinationthereofInsomeembodimentstheguide-targetRNAscaffold 

comprisesatleasttwothreefourfivesixseveneightnineor10structuralfeatures 

selectedfromthegroupconsistingofabulgeaninternalloopahairpinandany 

combinationthereofInsomeembodimentsthestructuralfeatureisabulge.Insome 

embodimentsthebulgeisanasymmetricbulge.Insomeembodimentsthebulgeisa 

symmetricbulge.Insomeembodimentsthebulgecomprisesfrom1to4nucleotidesofthe 

1 

guide-targetRNAscaffoldcomprisesawobblebasepair.Insomeembodimentstheguide-
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engineeredguideRNAandfrom0to4nucleotidesofthetargetRNA.Insomeembodiments 
thebulge 9 

compnsesfrom0to4nucleotidesoftheengineeredguideRNAandfrom1to4 

nucleotidesofthetargetRNA.InsomeembodimentstheasymmetricbulgeisanX1/X2 

asymmetricbulgewhereinXiisthenumberofnucleotidesofthetargetRNAinthe 

asymmetricbulgeandX2isthenumberofnucleotidesoftheengineeredguideRNAinthe 

asymmetricbulgewhereintheX1/X2asymmetnebulgeisa0/1asymmetricbulgea1/0 

asymmetricbulgea0/2asymmetricbulgea2/0asymmetricbulgea0/3asymmetricbulge, 

a3/0asymmetricbulgea0/4asymmetricbulgea4/0asymmetricbulgea1/2asymmetric 

bulgea2/1asymmetricbulgea1/3asymmetricbulgea3/1asymmetricbulgea1/4 

asymmet~cbulgea4/1asymmetricbulgea2/3asymmetricbulgea3/2asymmetricbulge, 

a2/4asymmetricbulgea4/2asymmetricbulgea3/4asymmetricbulgeora4/3asymmetric 

bulge.InsomeembodimentsthesymmetricbulgeisanX 1 /X2 symmetricbulgewhereinXi 

isthenumberofnucleotidesofthetargetRNAinthesymmetricbulgeandX2isthenumber 

ofnucleotidesoftheengineeredguideRNAinthesymmetricbulgeandwhereintheX1/X2 

symmetricbulgea2/2symmetricbulgea3/3symmetricbulgeora4/4symmetricbulge.In 

someembodimentsthestructuralfeaturecomprisesaninternalloop.Insomeembodiments, 

theinternalloopcomprisesanasymmetricinternalloop.Insomeembodimentstheinternal 

loopcomprisesasymmetricinternalloop.Insomeembodimentstheasymmetricinternal 

loopisanX1/X2asymmetricinternalloopwhereinXiisthenumberofnucleotidesofthe 

targetRNAintheasymmetricinternalloopandX2isthenumberofnucleotidesofthe 

engineeredguideRNAintheasymmetricinternalloopandwhereintheX1/X2asymmetric 

asymmetricinternalloopa7/5asymmetricinternalloopa5/8asymmetricinternalloopa 

8/5 9 

asymmetncinternalloopa5/9asymmetricinternalloopa9/5asymmetricinternalloop, 
a5/10asymmetricinternalloopa10/5asymmetricinternalloopa6/7asymmetricinternal 

loopa7/6asymmetricinternalloopa6/8asymmetricinternalloopa8/6asymmetric 

internalloopa6/9asymmetricinternalloopa9/6asymmetricinternalloopa6/10 

asymmetricinternalloopa10/6asymmetricinternalloopa7/8asymmetricinternalloopa 

8/7 9 

asymmetncinternalloopa7/9asymmetricinternalloopa9/7asymmetricinternalloop, 
a7/10asymmetricinternalloopa10/7asymmetricinternalloopa8/9asymmetricinternal 

loopa9/8asymmetricinternalloopa8/10asymmetricinternalloopa10/8asymmetric 

internalloopora9/10asymmetricinternalloopora10/9asymmetricinternalloop.Insome 

embodimentsthesymmetricinternalloopisanX1/X2symmet~cinternalloopwhereinXiis 

2 

internalloopisa5/6asymmetricinternalloopa6/5asymmetricinternalloopa5/7
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thenumberofnucleotidesofthetargetRNAinthesymmetricinternalioopandX2isthe 

numberofnucleotidesoftheengineeredguideRNAinthesymmetricinternalioopand 

whereintheX1/X2symmetricinternalloopisa5/5symmetricinternalloopa6/6symmetric 

internalloopa7/7symmetricinternalloopa8/8symmetricinternalloopa9/9symmetric 

internalioopa10/10symmetricinternalioopa12/12symmetricinternalloopa15/15 

symmetricinternalloopora20/20symmetricinternalloop.Insomeembodimentsthe 

internalloopisformedbyatleast5nucleotidesoneithertheengineeredguideRNAorthe 

targetRNA.Insomeembodimentstheinternalloopisformedbyfrom5to1000nucleotides 

ofeithertheengineeredguideRNAorthetargetRNA.Insomeembodimentstheinternal 

loopisformedbyfrom5to50nucleotidesofeithertheengineeredguideRNAorthetarget 

RNA.Insomeembodimentstheinternalloopisformedbyfrom5to20nucleotidesofeither 

theengineeredguideRNAorthetargetRNA.Insomeembodimentsthestructuralfeature 
9 

comprisesahairpin.Insomeembodimentsthehairpincomprisesanon-recruitmenthairpin.  

Insomeembodimentsaloopportionofthehairpincomprisesfromabout3toabout15 

nucleotidesinlength.InsomeembodimentstheengineeredguideRNAfurthercomprisesat 

leasttwoadditionalstructuralfeaturesthatcompriseatleasttwomismatches.Insome 

embodimentsatleastoneoftheatleasttwomismatchesisaGIGmismatch.Insome 

embodimentstheengineeredguideRNAfurthercomprisesanadditionalstructuralfeature 

thatcomprisesawobblebasepair.Insomeembodimentsthewobblebasepaircomprisesa 

guaninepairedwithauracil.InsomeembodimentsthetargetRNAcompnsesa5'guanosine 

adjacenttotheadenosineinthetargetRNAthatischemicallymodifiedtoaninosinebythe 

guanosineadjacenttothecytosineoftheA/Cmismatch.InsomeembodimentstheRNA 

editingentityis:(a)anadenosinedeaminaseactingonRNA(ADAR);(b)acatalytically 

activefragmentof(a);(c)afusionpolypeptidecomprising(a)or(b);or(d)anycombination 

ofthese.InsomeembodimentstheRNAeditingentityisendogenoustoacell.Insome 

embodimentstheRNAeditingentitycomprisesanADARInsomeembodimentsthe 

ADARcompriseshumanADAR(hADAR).InsomeembodimentstheADARcomprises 

ADARiADAR2,ADAR3,oranycombinationthereofInsomeembodimentstheADARi 

comprisesADARipi10,ADARipiSOoracombinationthereofInsomeembodimentsthe 

engineeredguideRNAcomprisesamodifiedRNAbaseanunmodifiedRNAbaseora 

combinationthereofInsomeembodimentsthetargetRNAisanmRNAmolecule.Insome 

embodimentsthetargetRNAisapre-mRNAmolecule.Insomeembodimentsthetarget 

3 

RNAeditingentity.InsomeembodimentstheengineeredguideRNAcomprisesa5'
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RNAisAPPABCA4,SERPINAlHEXALRRK2,CFTRSNCAMAPTorLIPAa 

fragmentanyoftheseoranycombinationthereofInsomeembodimentsthetargetRNA 

encodesamyloidprecursorpolypeptideATP-bindingcassettesub-familyAmember4 

(ABCA4)polypeptidealpha-iantitrypsin(AAT)polypeptidehexosaminidaseAenzyme 

leucine-richrepeatkinase2(LRRK2)polypeptideCFTRpolypeptidealphasynuclein 

polypeptideTaupolypeptideorlysosomalacidlipasepolypeptide.Insomeembodiments 

thetargetRNAencodesABCA4polypeptide.InsomeembodimentsthetargetRNA 

comprisesa0toAsubstitutionatposition5882,6320,or5714,relativetoawildtype 

ABCA4genesequenceofaccessionnumberNC000001.11:c94121149-93992837.Insome 

embodimentstheguide-targetRNAscaffoldcomprisesoneormorestructuralfeatures 

selectedfromTABLE7,TABLE,9,TABLE10,TABLE11,TABLE18,orTABLE19.In 

someembodimentstheguide-targetRNAscaffoldcomprisesastructuralfeaturesselected 

fromthegroupconsistingof(i)oneormoreX1/X2bulgeswhereinXiisthenumberof 

nucleotidesofthetargetRNAinthebulgeandX2isthenumberofnucleotidesofthe 

engineeredguideRNAinthebulgeandwhereintheoneormorebulgesisa2/1asymmetric 

bulgea1/0asymmetricbulgea2/2symmetricbulgea3/3symmetricbulgeora4/4 

symmetricbulge;(ii)anX1/X2internalloopwhereinXiisthenumberofnucleotidesofthe 

targetRNAintheinternalloopandX2isthenumberofnucleotidesoftheengineeredguide 

RNAintheinternalloopandwhereintheinternalloopisa5/5symmetricloop(iii)oneor 

moremismatcheswhereintheoneormoremismatchesisa0/0mismatchanA/C 

mismatchora0/Amismatch,(iv)a0/UwobblebasepairoraU/Uwobblebasepairand 

a2/1asymmetricbulgea1/0asymmetricbulgea0/0mismatchanA/Cmismatchanda 

3/3symmetricbulge.InsomeembodimentstheengineeredguideRNAhasalengthoffrom 

80to175nucleotides.InsomeembodimentstheengineeredguideRNAcomprisesa 

polynucleotidehavingatleastSO~oatleast850oatleast900oatleast950oatleast970o at 

least990oor1OO~osequenceidentitytoSEQIDNO:21,SEQIDNO:29,SEQIDNO:11, 

SEQIDNO:22,SEQIDNO:30,SEQIDNO:12,SEQIDNO:339- SEQIDNO:341,or 

SEQIDNO:292- SEQIDNO:296.InsomeembodimentstheengineeredguideRNA 

comprisesapolynucleotideatleast80%atleast85%atleast90%,atleast 9 5 0 oatleast 

970o atleast990oor100%sequenceidentitytoanyoneofSEQIDNO:11-34,58,218-289 

291-296,or328-343.InsomeembodimentsthetargetRNAencodesLRRK2polypeptide.In 

someembodimentstheLRRK2polypeptidecomprisesamutationselectedfromthegroup 

4 

(v)anycombinationthereofInsomeembodimentstheguide-targetRNAscaffoldcomprises
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consistingofBlOLA3OPS52FB46KA53TL119PA211VC228SE334KN363S 

V366MA419VR506QN544EN551KA716VM712V,1723VP755LR793MJS1OV, 

KS71BQ923HQ930RR1067QS1096CQ1111H,11122VA1151TL1165P,11192V, 

H1216RS1228TP1262AR1325Q,11371VR1398HT141OMD1420NR14410 

R1441HA1442PP1446LV14501,K1468BR1483QR1514QP1542SV1613AR1628P 

M1646TS1647TY1699CR1728HR1728LL1795FM1869VM1869TL1S7OF 

B1874XR1941HY2006H,12012T,02019S,12020TT2031SN2OS1DT2141MR2143H 

Y2189CT23561,02385RV2390MB2395KM2397TL2466HorQ249ONfsX3.Insome 

embodimentstheguide-targetRNAscaffoldcomprisesoneormorestructuralfeatures 

selectedfromTABLE12,TABLE15,TABLE25,TABLE26,TABLE27,TABLE17,or 

TABLE20.Insomeembodimentstheguide-targetRNAscaffoldcomprisesoneormore 

structuralfeaturesselectedfromthegroupconsistingof(i)oneormoreXi/X 2 bulges, 

whereinXiisthenumberofnucleotidesofthetargetRNAinthebulgeandX2isthenumber 

ofnucleotidesoftheengineeredguideRNAinthebulgeandwhereintheoneormorebulges 

isa0/1asymmetricbulgea2/2symmetricbulgea3/3symmetricbulgeora4/4symmetric 

bulge;(ii)oneormoreX1/X2internalloopswhereinXiisthenumberofnucleotidesofthe 

targetRNAintheinternalloopandX2isthenumberofnucleotidesoftheengineeredguide 

RNAintheinternalloopandwhereintheoneormoreinternalloopsisa5/0asymmetric 

internalloopa5/4asymmetricinternalloopa5/5symmetricinternalloopa6/6symmetric 

internalloopa7/7symmetricinternalloopora10/10symmetricinternalloop;(iii)oneor 

moremismatcheswhereintheoneormoremismatchesisanA/CmismatchanMG 
0 

0 

pairoraU/Gwobblebasepairand(v)anycombinationthereofInsomeembodimentsthe 
0 

guide-targetRNAscaffoldcomprisesa6/6symmetricalinternalloopanA/Cmismatchan 
MGmismatchandaC/Umismatch.InsomeembodimentstheengineeredguideRNAhasa 

lengthoffrom80to175nucleotides.InsomeembodimentstheengineeredguideRNA 

comprisesapolynucleotidehavingatleastSO~oatleast 8 5 0 oatleast9 O0 oatleast95%,at 

least970o atleast990o orlOWosequenceidentitytoSEQIDNO:30,SEQIDNO:344,or 

SEQIDNO:345.InsomeembodimentstheengineeredguideRNAcomprisesa 

polynucleotidehavingatleast80%atleast850oatleast900oatleast950oatleast970o at 

least990o or1OO~osequenceidentitytoanyoneofSEQIDNO:35-42,46-52,111-207,or 

344-345.InsomeembodimentsthetargetRNAencodesSNCApolypeptide.Insome 

embodimentstheengineeredguideRNAhybridizestoasequenceofthetargetRNAselected 

5 

mismatchaC/Umismatcha0/AmismatchoraC/Cmismatch,(iv)a0/Uwobblebase
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fromthegroupconsistingofa5'untranslatedregion(UTR),a3'UTRandatranslation 

initiationsiteofanSNCAgene.Insomeembodimentstheguide-targetRNAscaffold 

comprisesoneormorestructuralfeaturesselectedfromTABLE21, TABLE23,orTABLE 

28.Insomeembodimentstheguide-targetRNAscaffoldcomprisesoneormorestructural 

featuresselectedfromthegroupconsistingof(i)anX1/X2bulgewhereinXiisthenumber 

ofnucleotidesofthetargetRNAinthebulgeandX2isthenumberofnucleotidesofthe 

engineeredguideRNAinthebulgeandwhereinthebulgeisa4/4symmetricbulge;(ii)one 

ormoreX1/X2internalloopswhereinXiisthenumberofnucleotidesofthetargetRNAin 

theinternalloopandX2isthenumberofnucleotidesoftheengineeredguideRNAinthe 

internalloopandwhereintheoneormoreinternalloopisa5/5symmetricloopan8/8 

symmetricloopora49/4asymmetricloop;(iii)oneormoremismatcheswhereintheoneor 

moremismatchesisanA/CmismatchaGIGmismatcha0/AmismatchaU/Cmismatch 

oranA/Amismatch,(iv)anycombinationthereofInsomeembodimentstheengineered 

guideRNAhasalengthoffrom80to175nucleotides.Insomeembodimentstheengineered 

guideRNAcomprisesapolynucleotidehavingatleast 0,atleast~5Oo atleast900o at 

least950o atleast970o atleast990oor1OO~~osequenceidentitytoanyoneofSEQIDNO.  

59-101,104-108and208-217.InsomeembodimentsthetargetRNAencodesSERPINAl.  

InsomeembodimentsthetargetRNAcomprisesa0toAsubstitutionatposition9989 

relativetoawildtypeSERPINAlgenesequenceofaccessionnumber 

NC000014.9:c94390654-94376747.Insomeembodimentstheguide-targetRNAscaffold 

comprisesoneormorestructuralfeaturesselectedfromTABLE5,TABLE29,TABLE30, 

embodimentstheguide-targetRNAscaffoldcomprisesoneormorestructuralfeatures 

selectedfromthegroupconsistingof(i)oneormoreX1/X2bulgeswhereinXiisthe 

numberofnucleotidesofthetargetRNAinthebulgeandX2isthenumberofnucleotidesof 

theengineeredguideRNAinthebulgeandwhereinthebulgeisa0/2asymmetricbulgea 

0/3asymmetncbulgea1/0asymmetricbulgea2/0asymmetricbulgea2/2symmetric 

bulgea3/0asymmetricbulgea2/2symmetricbulgeora3/3symmetricbulge;(ii)anX1/X2 

internalloopwhereinXiisthenumberofnucleotidesofthetargetRNAintheinternalloop 

andX2isthenumberofnucleotidesoftheengineeredguideRNAintheinternalloopand 

whereintheinternalloopisa5/5symmetricinternalloop;(iii)oneormoremismatches 

whereintheoneormoremismatchesisanA/CmismatchanA/Amismatchanda0/A 

mismatch,(iv)a0/UwobblebasepairoraU/0wobblebasepair;and(v)anycombination 

6 

TABLE31,TABLE32,TABLE33,TABLE34,TABLE35,orTABLE36.Insome
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thereofInsomeembodimentstheengineeredguideRNAhasalengthoffromSOto175 

nucleotides.InsomeembodimentstheengineeredguideRNAcomprisesapolynucleotide 

havingatleastSO~oatleast85~oatleast900oatleast950oatleast970o atleast990o or 

10000sequenceidentitytoanyoneofSBQIDNO:6- 10,102- 103or297- 327.Insome 

embodimentsthebaseofthenucleotideofthetargetRNAthatismodifiedbytheRNA 

editingentityiscomprisedinapointmutationofthetargetRNA.Insomeembodimentsthe 

pointmutationcomprisesamissensemutation.Insomeembodimentsthepointmutationisa 

nonsensemutation.InsomeembodimentsthenonsensemutationisaprematureUAAstop 

codon.Insomeembodimentsthestructuralfeatureincreasesselectivityofeditingatarget 

adenosineinthetargetRNArelativetoanotherwisecomparableguideRNAlackingthe 

structuralfeature.InsomeembodimentsthestructuralfeaturedecreasesanamountofRNA 

editingoflocaloff-targetadenosineswithin200,within100within50,within25,within10, 

within, within2,or1within1nucleotide5or3' ofatargetadenosineinthetargetRNA 

bytheRNAeditingentityrelativetoanotherwisecomparableguideRNAlackingthe 

structuralfeature.  

100031AlsodisclosedhereinareengineeredRNAscomprising(a)anengineeredguideRNA 

asdescribedhereinand(b)aU7snRNAhairpinsequenceaSmOPTsequenceora 

combinationthereofInsomeembodimentstheU7hairpinhasasequenceof 

TAGGCTTTCTGGCTTTTTACCGGAAAGCCCCT(SEQIDNO:389)or 

CAGGTTTTCTGACTTCGGTCGGAAAACCCCT(SEQIDNO:394).Insome 

embodimentstheSmOPTsequencehasasequenceofAATTTTTGGAG(SEQIDNO:390).  

describedhereinoranengineeredRNAasdescribedherein.  

100051AlsodisclosedhereinaredeliveryvectorscomprisinganengineeredguideRNAas 
describedhereinanengineeredRNAasdescribedhereinorapolynucleotideasdescribed 

herein(encodinganengineeredguideRNAoranengineeredRNA).Insomeembodiments 

thedeliveryvectorisaviralvector.Insomeembodimentstheviralvectorisanadeno

associatedviral(AAV)vectororaderivativethereofInsomeembodimentstheAAVvector 

isfromanadeno-associatedvirushavingaserotypeselectedfromAAV1, AAV2,AAV3, 

AAV4,AAV5,AAV6,AAV7,AAVSAAV9,AAV1OAAV11,AAV12,AAV13,AAV 

14,AAV15,AAV16,AAV.rh8,AAV.rhlOAAV.rh2OAAV.rh39,AAV.Rh74, 

AAV.RHM4-1,AAV.hu37,AAVAncSOAAV.AncSOL65,AAV.7m8,AAV.PHP.B 

AAV2.5,AAV2tYFAAV3BAAV.LKO3,AAV.HSC1,AAV.HSC2,AAV.HSC3 

7 

100041AlsodisclosedhereinarepolynucleotidesencodinganengineeredguideRNAas
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AAV.HSC4,AAV.HSC5,AAV.HSC6,AAV.HSC7,AAV.HSCSAAV.HSC9, 

AAV.HSC10,AAV.HSC11, AAV.HSC12,AAV.HSC13,AAV.HSC14,AAV.HSC15, 

AAV.HSC16andAAVhu6S.InsomeembodimentstheAAVvectorisarecombinantAAV 

(rAAV)vectorahybridAAVvectorachimericAAVvectoraself-complementaiyAAV 

(scAAV)vectorasingle-strandedAAVoranycombinationthereofInsomeembodiments, 

theAAVvectorcomprisesagenomecomprisingareplicationgeneandinvertedterminal 

repeatsfromafirstAAVserotypeandacapsidproteinfromasecondAAVserotype.Insome 

embodimentstheAAVvectorisanAAV2/5vectoranAAV2/6vectoranAAV2/7 

vectoranAAV2/8vectororanAAV2/9vector.Insomeembodimentstheinverted 

terminalrepeatscomprisea5invertedterminalrepeata3' invertedterminalrepeatanda 

mutatedinvertedterminalrepeat.Insomeembodimentsthemutatedinvertedterminalrepeat 

lacksaterminalresolutionsite.  

100061Alsodisclosedhereinarepharmaceuticalcompositionscomprising:(a)anengineered 

guideRNAasdescribedhereinanengineeredRNAasdescribedhereinapolynucleotideas 

describedhereinoradeliveryvectorasdescribedhereinand(b)apharmaceutically 

acceptable:excipientcarrierordiluent.Insomeembodimentsthepharmaceutical 

compositionisinunitdoseform.Insomeembodimentsthepharmaceuticalcomposition 

furthercomprisesanadditionaltherapeuticagent.Insomeembodimentstheadditional 

therapeuticagentcomprisesanammoniareducerabetablockerasynthetichormonean 

antibioticoranantiviraldrugavascularendothelialgrowthfactor(VEGF)inhibitorastem 

celltreatmentavitaminormodifiedformthereoforanycombinationthereof 

embodimentsthemethodcomprises:administeringtothecellaneffectiveamountofan 

engineeredguideRNAasdescribedhereinanengineeredRNAasdescribedhereina 

polynucleotideasdescribedhereinadeliveryvectorasdescribedhereinorapharmaceutical 

compositionasdescribedherein.  

100081Alsodisclosedhereinaremethodsoftreatingadiseaseinasubject.Insome 

embodimentsthemethodcomprisesadministeringtothesubjectaneffectiveamountofan 

engineeredguideRNAasdescribedhereinanengineeredRNAasdescribedhereina 

polynucleotideasdescribedhereinadeliveryvectorasdescribedhereinorapharmaceutical 

compositionasdescribedherein.InsomeembodimentstheengineeredguideRNAis 

administeredasaunitdose.Insomeembodimentstheunitdoseisanamountsufficientto 

treatthesubject.Insomeembodimentstheadministenngisintrathecalintraocular, 
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100071AlsodisclosedhereinaremethodsofeditingatargetRNAinacell.Insome
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intrayitreal, retinal, intravenous, intramuscularintraventricularintracerebral, intracerebellar 

intracerebroventricularintraperenchymalsubcutaneousoracombinationthereofInsome 

embodimentsthediseasecomprisesaneurologicaldisease.Insomeembodimentsthe 

neurologicaldiseasecomprisesParkinsonsdiseaseAlzheimer'sdiseaseaTauopathyor 

dementia.Insomeembodimentstheneurologicaldiseaseisassociatedwithelevatedlevels 

ofSNCApolypeptiderelativetoahealthysubjectthatdoesnothavetheneurologicaldisease 

orcondition.InsomeembodimentstheengineeredguideRNAhybridizestoasequenceofa 

targetRNAencodingtheSNCApolypeptideselectedfromthegroupconsistingofa5' 

untranslatedregion(UTR),a3' UTRandatranslationinitiationsiteofSNCAwherein 

hybridizationproducesaguide-targetRNAscaffoldthatisasubstrateforanRNAediting 

entitythatchemicallymodifiesabaseofanucleotideinthesequenceofthetargetRNA 

therebyreducinglevelsoftheSNCApolypeptide.Insomeembodimentstheengineered 

guideRNAhybridizestoasequenceofatargetRNAencodingthetranslationinitiationsite 

ofSNCA.InsomeembodimentstheengineeredguideRNAcomprisesapolynucleotide 

havingatleast8O~oatleast850oatleast900oatleast950oatleast970o atleast990o or 

10000sequenceidentitytoanyoneofSBQIDNO:59-101,104-108,and208-217.Insome 

embodimentstheengineeredguideRNAcompriseshasapercenton-targeteditingfor 

ADAR2ofatleastabout900o.Insomeembodimentstheneurologicaldiseaseisassociated 

withamutationofanLRRK2polypeptideencodedbythetargetRNAwhereinthemutation 

isselectedfromthegroupconsistingofElOLA3OPS52FB46KA53TLi19PA21lv 

C228SP334KN363SV366MA419VR506QN544EN551KA716VM712V,1723V, 

Al151TL1165P,11192VH1216RS1228TP1262AR1325Q,11371VR1398HTl41OM 

D1420NR14410,R1441HA1442PP1446LV14501,K1468ER1483QR1514Q, 

P1542SV1613AR1628PM1646TS1647TY1699CR1728HR1728LL1795F, 

M1869VM1869TL1S7OFB1874XR1941HY2006H,12012T,02019S,12020TT2031S 

N2OS1DT2141MR2143HY2189CT23561,02385RV2390MP2395KM2397T, 

L2466HorQ249ONfsX3.Insomeembodimentstheneurologicaldiseaseisassociatedwith 

amutationofanLRRK polypeptideencodedbythetargetRNAwhereinthemutationisa 

02019Smutation.InsomeembodimentstheengineeredguideRNAcomprisesa 

polynucleotidehavingatleast80%atleast850oatleast900oatleast950oatleast970o at 

least990o or1OO'~osequenceidentitytoanyoneofSEQIDNO:35-42,46-52,111-207,or 

344-345.InsomeembodimentstheengineeredguideRNAcompriseshasapercenton-target 
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editingforADARiofatleastabout600oorapercenton-targeteditingforADAR2ofatleast 

about900o.Insomeembodimentsthediseasecomprisesaliverdisease.Insome 

embodimentstheliverdiseasecompriseslivercirrhosis.Insomeembodimentstheliver 

diseaseisalpha-iantitrypsin(AAT)deficiency.InsomeembodimentstheAATdeficiency 

isassociatedwitha0toAsubstitutionatposition9989ofawildtypeSERPINAlgene 

sequenceofaccessionnumberNC000014.9:c94390654-94376747.Insomeembodiments, 

theengineeredlatentwhereintheengineeredguideRNAcomprisesapolynucleotidehaving 

atleast~jQO~,atleast85 0oatleast900oatleast950oatleast970oatleast990oor100% 

sequenceidentitytoanyoneofSEQIDNO:6- 10,102- 103or297- 327.Insome 

embodimentstheengineeredguideRNAcompriseshasapercenton-targeteditingfor 

ADARiofatleastabout600oorapercenton-targeteditingforADAR2ofatleastabout 

9Q0 0.Insomeembodimentsthediseaseisamaculardegeneration.Insomeembodimentsthe 

maculardegenerationisStargardtDisease.InsomeembodimentstheStargardtdiseaseis 

associatedwithaGtoAsubstitutionatposition5882,6320,or5714ofawildtypeABCA4 

genesequenceofaccessionnumberNC000001. 11:c94121149-93992837.Insome 

embodimentstheStargardtdiseaseisassociatedwithaGtoAsubstitutionatposition5882.  

InsomeembodimentstheengineeredguideRNAcomprisesapolynucleotidehavingatleast 

8000atleast35O~ atleast9 O0 oatleast95%,atleast 9 7 0 oatleast9 9 0 oorlOO'~osequence 

identitytoanyoneofSEQIDNO:11-34,58,218-289,291-296,or328-343.Insome 

embodimentstheengineeredguideRNAcompriseshasapercenton-targeteditingfor 

ADARiofatleastabout 0orapercenton-targeteditingforADAR2ofatleastabout 

100091AlsodisclosedhereinisanengineeredguideRNAasdescribedhereinanengineered 

RNAasdescribedhereinapolynucleotideasdescribedhereinadeliveryvectorasdescribed 

hereinorapharmaceuticalcompositionasdescribedhereinforuseasamedicament.  

100101AlsodisclosedhereinisanengineeredguideRNAasdescribedhereinanengineered 
RNAasdescribedhereinapolynucleotideasdescribedhereinadeliveryvectorasdescribed 

hereinorapharmaceuticalcompositionasdescribedhereinforuseintreatmentofa 

neurologicaldisease.InsomeembodimentstheneurologicaldiseaseisParkinsonsdisease, 

Alzheimer'sdiseaseaTauopathyordementia 

100111AlsodisclosedhereinisanengineeredguideRNAasdescribedhereinanengineered 
RNAasdescribedhereinapolynucleotideasdescribedhereinadeliveryvectorasdescribed 

hereinorapharmaceuticalcompositionasdescribedhereinforuseintreatmentofaliver 
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disease.Insomeembodimentstheliverdiseasecompriseslivercirrhosis.Insome 

embodimentstheliverdiseaseisalpha-iantitrypsin(AAT)deficiency.  

100121AlsodisclosedhereinisanengineeredguideRNAasdescribedhereinanengineered 

RNAasdescribedhereinapolynucleotideasdescribedhereinadeliveryvectorasdescribed 

hereinorapharmaceuticalcompositionasdescribedhereinforuseintreatmentofmacular 

degeneration.InsomeembodimentsthemacdardegenerationisStargardtdisease.  

100131AlsodisclosedhereinistheuseofanengineeredguideRNAasdescribedhereinan 

engineeredRNAasdescribedhereinapolynucleotideasdescribedhereinadeliveryvector 

asdescribedhereinorapharmaceuticalcompositionasdescribedhereinforthemanufacture 

ofamedicament.  

100141AlsodisclosedhereinistheuseofanengineeredguideRNAasdescribedhereinan 

engineeredRNAasdescribedhereinapolynucleotideasdescribedhereinadeliveryvector 

asdescribedhereinorapharmaceuticalcompositionasdescribedhereinforthemanufacture 

ofamedicamentforthetreatmentofaneurologicaldiseasealiverdiseaseormacdar 

degeneration.  

INCORPORATIONBYREFERENCE 

100151 Allpublicationspatentsandpatentapplicationsmentionedinthisspecification 

arehereinincorporatedbyreferencetothesameextentasifeachindividualpublication 

patentorpatentapplicationwasspecificallyandindividuallyindicatedtobeincorporatedby 

reference.  

100161 Thenovelfeaturesofthepresentdisclosurearesetforthwithparticularityinthe 

appendedclaims.Abefterunderstandingofthefeaturesandadvantagesofembodimentsof 

thepresentdisclosurewillbeobtainedbyreferencetothefollowingdetaileddescriptionthat 

setsforthillustrativeembodimentsandtheaccompanyingdrawingsofwhich: 

100171 FIG.1showsanexampleofaworkflowaccordingtothemethodsdescribed 

herein.  

100181 FIGS.2Aand2Bareimagesillustratinguseofanengineeredguidedisclosed 

hereintotargetapre-mRNAmolecule(FIG2A)andamaturemRNAmolecule(FIG2B).  

100191 FIG.3illustratesanexampleofadrosophilaADARsubstratefromtheShaker 

genecapableoffacilitatingRNAeditingofthetargetA(indicatedbyanarrow)withina5' 0 

context.  
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100201 FIG.4providesthenucleotidesequencesoftheRNAmoleculesformingthe 

drosophilaADARsubstrateofFIG.3andannotationsdetailingthestructuralfeatures 

formedbynucleotideinteractions.  

100211 FIGS.SA- SBshowsdouble-strandedsubstratesdescribedhereinformedby 

engineeredguidesdisclosedhereinandatargetRNAmoleculeencodedbytheABCA4gene.  

FIG.SAshowsanengineeredguideexhibitingfullcomplementaritytothetargetRNA 

molecule.FIG.SBshowsanengineeredguideexhibitingpartialcomplementaritytothe 

targetRNAmoleculeandformingadoublestrandedsubstratethatexhibitsfullmimicryof 

thenaturallyoccurringdrosophilasubstrateshowninFIGS.3and4.  

100221 FIGS.6A-6Bshownucleotidesequencesofengineeredguidesdisclosedherein 

withannotationsdetailingthestructuralfeaturesformedbynucleotideinteractions.FIG.6A 

showsanexemplaryengineeredguideexhibitingpartialcomplementaritytothetargetRNA 

moleculeandformingadoublestrandedsubstratethatexhibitsfullmimicryofthenaturally 

occurringdrosophilasubstrateshowninFIG.4.FIG.6Bshowsatablecomparingthe 

locationsofthestructuralfeaturesdepictedinFIGS.6Aand4,aswellasthechangesin 

nucleotidesequencebetweentheguideofFIG.6Aandaguidehavingfullcomplementarity 

tothetargetRNAmolecule.  

100231 FIG.7showsanexemplaryengineeredguideexhibitingpartialcomplementarity 

tothetargetRNAmoleculeandformingadoublestrandedsubstratethatexhibitsfull 

mimicryofthenaturallyoccurringdrosophilasubstrateshowninFIG.6B.  

100241 FIG.8showsdoublestrandedsubstratesformedbyengineeredguidesdisclosed 

naturallyoccurringsubstratesdepictedinFIG.4.  

100251 FIGS.9A- 9Fshowdouble-strandedsubstratesformedbyengineeredguides 

disclosedhereinandtargetmoleculesdisclosedherein.Theengineeredguidescanbe100 

nucleotidesinlengthcomprisingatnucleotide80,plusorminus2nucleotidesfromthe5' 

endacytosineintendedforpairingwiththeadeninetobeeditedbyanADARreferredtoas 

"100.80"guidesherein.Forexample,'~100.80"referstoaguideinwhichthecytosine 

intendedforpairingwiththeadeninetobeeditedcanbeatnucleotide82fromthe5' end.  

Thedoublestrandedsubstratesexhibitvaiyinglevelsofmimicryofthenaturallyoccurring 

drosophilaADARsubstrate.  

100261 FIGS.1OA- 1OHshowdouble-strandedsubstratesformedbyengineeredguides 

disclosedhereinandtargetmoleculesdisclosedherein.Theengineeredguidescanbe150 
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nucleotidesinlengthcomprisingatnucleotide125,plusorminus2nucleotidesfromthe5' 

endacytosineintendedforpairingwiththeadeninetobeeditedbyanADARreferredtoas 

'~15O.125"guidesherein.Forexample,"150.125"referstoaguideinwhichthecytosine 

intendedforpairingwiththeadeninetobeeditedcanbeatnucleotide123fromthe5'I end.  

Thedoublestrandedsubstratesexhibitvaiyinglevelsofmimicryofthenaturallyoccurring 

drosophilaADARsubstrate.  

100271 FIGS.hA- 11Jshowdouble-strandedsubstratesformedbyengineeredguides 

disclosedhereinandtargetmoleculesdisclosedherein.Theengineeredguidescanbe150 

nucleotidesinlengthcomprisingatnucleotide75,plusorminus2nucleotidesfromthe5' 

endacytosineintendedforpairingwiththeadeninetobeeditedbyanADARreferredtoas 

"150.75"guides 9 

herein.Forexample,"150.75"referstoaguideinwhichthecytosine 
intendedforpairingwiththeadeninetobeeditedcanbeatnucleotide77fromthe5' end.  

Thedoublestrandedsubstratesexhibitva~inglevelsofmimicryofthenaturallyoccurring 

drosophilaADARsubstrate.  

100281 FIGS.12Aand12Billustratedouble-strandedsubstratesformedbyengineered 
9 

guidesdisclosedhereinandtargetsequencesdisclosedherein.FIG.12Ashowsan 
9 

engineeredguideexhibitingfullcomplementantytothetargetRNAmolecule.FIG.12B 
showsanengineeredguideexhibitingpartialcomplementaritytothetargetRNAmolecule 

formingadoublestrandedsubstratethatexhibitsfullmimicryofanaturallyoccurring 

drosophilasubstrate.  

100291 FIG.13showsthepercenteditingoftargetRNAsequenceseffectedbyvarious 

100301 FIG.14showstheresultsoffoldchangeluciferaseassaysperformedtoanalyze 

theguidelengthandmismatchplacementbestsuitedtoaccommodatetheguidepatterns 

foundinthedrosophilaADARsubstrateinengineeredguidestargetingmutationsinRNA 

encodedbyABCA4.  

100311 FIG15showsaplotoflengthversusmismatchplacementforthe100.80,150, 

herein.  
125and150.75engineeredguidesdisclosed 9 

100321 FIG.16showstheexperimentalworkflowusedtoassesstheabilityofengineered 

guidesdisclosedhereintocorrectc.58820>AmutationsexpressedinABCA4miniaturized 

genes(mini-genes).  
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100331 FIG.17showsawesternblotofADARiADAR2,andGAPDHintheHEK293 

cellsgeneratedbycarryingouttheexperimentalworkflowdepictedinFIG.20.Cellsusedin 

experimentsareinLane3andexpressedADARiandADAR2.  

100341 FIG.18showsthepercenteditingofTAGpositivecontrolsonlyasdetermined 

bySangerSequencingintheexperimentillustratedinFIG.20.  

100351 FIG.19showsthepercenteditingofthec.5882mutationintheABCA4minigene 

achievedbythethreeguidescomprisingvaryingdegreesofstructuralmimiciytothe 

drosophilaADARsubstrateasdeterminedintheexperimentillustratedinFIG.18.  

100361 FIG.20showsacomparisonofthe0oRNAeditingachievedbythethree 

engineeredguidescomparingversionsoftheguidescomprisingnostructuralmimicrytothe 

drosophilasubstratetoversionsexhibitingcompletestructuralmimicrytothedrosophila 

substrate.  

100371 FIG.21showsanexampleoftheSangersequencingreadsofthetargetRNAafter 

transfectionswith150.125guidecomprisingvaryingdegreesofmimicrytothedrosophila 

ADARsubstrate.  

100381 FIG.22showsagelelectrophoresisimageoftheinvitrotranscribed(JVT) 

templatesforvariousanti-LRRK2guideRNAsasamplifiedbyQ5PCR.Theprimerslisted 

inTABLE14wereusedfortheamplification.WtO.100.50isLRRK20.0.100.50(noGluR2 

domainguideis100nucleotidesinlengthAtobeeditedinthetargetLRRK2RNAis 

positionedatnucleotide50oftheguide),intGluR2isLRRK2JntGluR2,flipintGluR2is 

LRRK2FlipIntGluR2,NatguidedisLRRK2NatguidePIEisLRRK2BIBWt1. 100.50is 

sideisthemolecularmarker.  
4 

100391 FIG.23showsgelelectrophoresisimageofvariouspurifiedJVT-producedanti

LRRK2guideRNAs.25nmolofRNAwasloadedineachlane.Wt0.100.50is 

LRRK20.0.100.50,intGluR2isLRRK2JntGluR2,flipintGluR2isLRRK2FlipJntGluR2 

NatureguidedisLRRK2NatguideBIBisLRRK2BIBWt1.100,50isLRRK21.1.100.50 

andWt2.100.50isLRRK22.2.100.50.Thelaneonthefarleft-handsideisthemolecular 

marker.SomeguideRNAsequencesareshowninTABLE12.  

100401 FIG.24showsSangersequencingtracesofthe6,055thnucleotideintheLRRK2 

020195heterozygotecellstreatedwithdifferentanti-LRRK guideRNAsandcontrols.The 

cellswerecontractedwiththeguideRNAsfor3hours(leftpanel)or7hours(hghtpanel).  

ThecellswereEBVtransformedBcellsheterozygousforthe020195mutation.Thecells 

14 

LRRK21.1.100.50,andWt2.100.50isLRRK22.2.100.50.Thelaneonthefarleft-hand
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weretreatedwithdifferentguideRNAs.TheRNAeditingefficiencywascalculatedbythe 

differenceofthetracesignaloftheLRRK2mRNAwitha0(edited)andanA(unedited).  

ThetracesignalwasmeasuredbySangersequencing.By3hours(leftpanel),theRNA 

editingefficiencyofLRRK2FlipJntGluR2(labeledasIntFlip)reached~14Ooasopposedto 
000inControl(Ctrl).By7hours(hghtpanel),otherguideRNAssuchasLRRK20.100.50 

(labeledas0.100.50)andLRRK 1.100.50(labeledas1.100.50),alsoshowed~12Ooand 

13.50oeditingrespectively.  

100411 FIG.25Ashowanon-limitingexampleofadouble-strandedsubstrateformedby 

anengineeredguide.  

100421 FIG.25Bshowanon-limitingexampleofadoublestrandedsubstratemimic.  

100431 FIG.26showanon-limitingexampleofadoublestrandedsubstratemimic.  

100441 FIG.27showanon-limitingexampleofadoublestrandedsubstratemimic.  

100451 FIG.28showanon-limitingexampleofadoublestrandedsubstratemimic.  

100461 FIG.29Ashowsthetargetnucleotideeditingfrequencyofvariouspositionsofa 

LRRK2targetRNAusingtheperfectduplex(fullycomplementaiytothetargetmotif)guide 

RNAdesignortheA-CmismatchguidedesignandADAR2.TheY-axisshowsthepercent 

editingfrequencyofvariouspositionsofthetargetRNA.TheX-axisshowsvariouspositions 

ofthetargetRNA.ThearrowindicatesthetargetnucleotideA.Thetoppanelshowsthe 

targetnucleotideeditingfrequencyofaperfectduplex(fullycomplementarytothetarget 

motif)guideRNAwiththetargetRNA.Thebottompanelshowsthetargetnucleotideediting 

frequencyofaA-CmismatchguideRNAatthetargetAinthetargetRNA.Theon-target 

100471 FIG.29Bshowsasummaryofthekineticratesoftargetnucleotideeditingina 

highthroughputguidescreeningassayperformedonatargetRNALRRK2andADAR2 

using2540guideRNAsequences.TheX-axisshowsthepositionofabaseonthetarget 

RNArelativetotheeditsite.Position0isthetargetnucleotide.Thenumberontherightof 

thetargetnucleotideindicatesthenucleotidesdownstreamofthetargetnucleotide.The 

numberontheleftofthetargetnucleotideindicatesthenucleotidesupstreamofthetarget 

nucleotide.TheY-axisliststheguideRNAstested.Thecolorbarindicatesthefrequencyof 

theediting;alightercolorindicatesmoreeditingwhileadarkercolorindicateslessediting.  

Bachpositionsummarizesthefrequenciesofeditingforallthetimepointsinwhichthe 

frequenciesofeditingweremeasured.Theon-targetandoff-targettargetAarelabelled.  

15 
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100481 FIG.29Cshowsthetargetnucleotideeditingfrequencyofvariouspositionsofa 

LRRK2targetRNAusingatop-rankedengineereddesignidentifiedinFIG.38Band 

ADAR2.TheY-axisshowsthepercenteditingfrequencyofvariouspositionsofthetarget 

RNA.TheX-axisshowsvariouspositionsofthetargetRNA.Thearrowindicatesthetarget 

nucleotideA.Theon-targettargetnucleotideeditingismorethan800o 

100491 FIG.30Ashowsthetargetnucleotideeditingfrequencyofvariouspositionsofan 

ABCA4targetRNAusingtheViguideRNAdesignandADARi.TheY-axisshowsthe 

percenteditingfrequencyofvariouspositionsofthetargetRNA.TheX-axisshowsvanous 

positionsofthetargetRNA.ThearrowindicatesthetargetnucleotideA.Thetoppanel 

showsthetargetnucleotideeditingfrequencyofaViguideRNAwithaperfectduplex(fully 

complementatytothetargetmotif)withthetargetRNA.Thebottompanelshowsthetarget 

nucleotideeditingfrequencyofaViguideRNAwithaA-CmismatchatthetargetA.None 

ofthetwoguideRNAsprovidedanybaseeditingatthetargetnucleotideA.  

100501 FIG.30Bshowsasummaryofthefrequencyoftargetnucleotideeditinginahigh 

throughputguidescreeningassayperformedonatargetRNAABCA4andADARiusing 

2500guideRNAsequences.TheX-axisshowsthepositionofabaseonthetargetRNA 

relativetotheeditsite.Position0isthetargetnucleotide.Thenumberontherightofthe 

targetnucleotideindicatesthenucleotidesdownstreamofthetargetnucleotide.Thenumber 

ontheleftofthetargetnucleotideindicatesthenucleotidesupstreamofthetargetnucleotide.  

TheY-axisliststheguideRNAstested.Thecolorbarindicatesthefrequencyoftheediting;a 

lightercolorindicatesmoreeditingwhileadarkercolorindicateslessediting.Eachposition 

editingweremeasured.Theon-targetandoff-targettargetAarelabelled.  

100511 FIG.30Cshowsthetargetnucleotideeditingfrequencyofvariouspositionsofan 

ABCA4targetRNAusingatop-rankedengineereddesignidentifiedinFIG.30Band 

ADARi. TheY-axisshowsthepercenteditingfrequencyofvariouspositionsofthetarget 

RNA.TheX-axisshowsvariouspositionsofthetargetRNA.Thearrowindicatesthetarget 

nucleotideA.Theon-targettargetnucleotideeditingismorethanabout800o.  

100521 FIG.31showstheresultofahighthroughputguidescreeningassayperformedon 
targetRNAsLRRK2,ABCA4,andSERPINAlwithADAR2.TheX-axisshowstheposition 

ofabaseonthetargetRNArelativetotheeditsite.Position0isthetargetnucleotide.The 

numberontherightofthetargetnucleotideindicatesthenucleotidesdownstreamofthe 

targetnucleotide.Thenumberontheleftofthetargetnucleotideindicatesthenucleotides 

16 

summarizesthefrequenciesofeditingforallthetimepointsinwhichthefrequenciesof



WO20221103852 PCTfLTS2O21/058799 

upstreamofthetargetnucleotide.Thetimepoints(0,20seconds,1minute,3minutes,10 
4 minutes,30minutesand100minutes)atwhichtheeditingfrequencyweremeasuredis 

labeledonthetopoftheplot.TheY-axisliststheguideRNAstested.Thecolorbarindicates 

thekineticsoftheediting;alightercolorindicatesfasterkineticswhileadarkercolor 

indicatesslowerkinetics.ThenumberofguideRNAsscreenedislabeledontherightofthe 

plot.  

100531 FIG.32showstheresultofacomparisonofADARiversusADAR2-mediated 

editinginahighthroughputguidescreeningassayperformedontargetRNAsLRRK2 

ABCA4,and IN.TheX-axisshowsthepositionofabaseonthetargetRNArelative 

totheeditsite.Position0isthetargetnucleotide.Thenumberontherightofthetarget 

nucleotideindicatesthenucleotidesdownstreamofthetargetnucleotide.Thenumberonthe 

leftofthetargetnucleotideindicatesthenucleotidesupstreamofthetargetnucleotide.The 

timepoint(0,1minute,10minutesand100minutes)atwhichtheeditingfrequencywas 

minute,10minutesand100 
measuredislabeledonthetopoftheplot.Forthetimepoint1 4 

minutestheeditingkineticsoftheeditingmediatedbyADARivsADAR2arealsoshown.  

TheY-axisliststheguideRNAstested.Thecolorbarindicatesthekineticsoftheediting;a 

lightercolorindicatesfasterkineticswhileadarkercolorindicatesslowerkinetics.  

100541 FIG.33showsasummaryoftheanalysisofselectingtopcandidateguideRNAs 

fromahighthroughputguidescreeningassay.  

100551 FIG.34Ashowstheanalysisfordeterminingatargetnucleotideeditingrateina 

highthroughputguidescreeningassayperformedonatargetRNALRRK2.TheX-axis 

nucleotide.Thenumberontherightofthetargetnucleotideindicatesthenucleotides 

downstreamofthetargetnucleotide.Thenumberontheleftofthetargetnucleotideindicates 

thenucleotidesupstreamofthetargetnucleotide.TheY-axisliststheguideRNAstested.  

Thecolorbarindicatesthekineticsoftheediting;alightercolorindicatesfasterkinetics 

whileadarkercolorindicatesslowerkineticsEachpositionsummarizesthekineticsof 

editingforallthetimepointsinwhichthekineticsofeditingweremeasured.Thelargebox 

shownisanexamplefromthedifferenttimepointstakenwhichwere10o~5minutes,100 

minutes,100~5minutes,10'minutes,1~minutesand102minutes.  

100561 FIG.34BshowstheeditingkineticsofdifferentguideRNAsonaLRRK2target 
RNA.ThepercenteditingofthetargetgeneisindicatedontheY-axisandthetimeisshown 

ontheX-axis.ThreeexamplesofguideRNAsareshown:aguideRNAwithaperfectduplex 
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(fullycomplementaiytothetargetmotif),aguideRNAwithasingleA-Cmismatchanda 

top-rankedengineeredguideRNA.ThetoprankedguideRNAhadhigherpercenteditingin 

ashorteramountoftimecomparedtotheotherguideRNAdesigns.  

100571 FIG.35showsADARiandADAR2editingprofileswithanengineeredguide 

RNA.ThepercenteditingofatargetRNAABCA4isindicatedontheY-axisandthetarget 

regionisshownontheX-axis.ThegRNAshows+1off-targeteditingwithADAR2butnot 

withADARi.  

100581 FIG.36showstheeditingkineticsofdifferentguideRNAsonaLRRK2target 

RNA.ThepercenteditingofthetargetgeneisindicatedontheY-axisandthetimeisshown 

ontheX-axis.ThreeexamplesofguideRNAsareshown:atop-rankedengineeredguide 

RNAaguideRNAwithasingleA-CmismatchandaguideRNAwithaperfectduplex 

(fullycomplementaiytothetargetmotif).ThetoprankedguideRNAhad30-foldincreasein 

KobscomparedtootherguideRNAdesigns.  

100591 FIG.37showsVenndiagramssummarizingthenumberofguideRNAsthat 

providedon-targetnucleotideeditingatthetargetnucleotideofLRRK2whenusingADAR2 

(a,>80oontargeteditingatthe100mmtime , b,<40~0off-targeteditingatthe100 

mmtime , csequencingreaddepth:>50);thenumberofguideRNAsthatprovidedon

targetingwhenusingADARi(a,>5500ontargeteditingatthe100mmtime ,b,<20 
0 off-targeteditingatuie100mm time , csequencingreaddepth:>50);orthetop20 

guideRNAsforeditingenzymatickineticusingADAR2(a,>800oontargeteditingatthe 

2 100mmtimepointsb enzymatickineticcurvefitr>0.8).47guideRNAsprovidedon

editingwhenusingADARi.14guideRNAsprovidedon-targetnucleotideeditingwhen 

usingbothADARiandADAR2.ThenumberofguideRNAsthateitherprovidedon-target 

nucleotideeditingwhenusingeitherADARiorADAR2orarethetop20guideRNAsfor 

editingenzymatickineticwhenusingADAR2is32.  

100601 FIG.38Ashowsasummaryofthekineticratesoftargetnucleotideeditingina 

highthroughputguidescreeningassayperformedonatargetRNAABCA4andADAR2at 

the100mmtimepoint.TheX-axisshowsthepositionofabaseonthetargetRNArelativeto 

theeditsite.Position0isthetargetnucleotide.Thenumberontherightofthetarget 

nucleotideindicatesthenucleotidesdownstreamofthetargetnucleotide.Thenumberonthe 

leftofthetargetnucleotideindicatesthenucleotidesupstreamofthetargetnucleotide.The 

18 

targetnucleotideeditingwhenusingADAR2.71guideRNAsprovidedon-targetnucleotide
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Y-axisliststheguideRNAstested.Thecolorindicatesthekineticsoftheediting;alighter 

colorindicatesfasterkineticswhileadarkercolorindicatesslowerkinetics.  

100611 FIG.38Bshowstheeditingkineticsoftwooptimizedhigh-rankedengineered 

designguideRNAsonanABCA4targetRNA.Atthe100mmpointbothguideRNAs(top 

twoplots)showedabout800oon-targeteditingfrequencyofthetargetnucleotideA.Fora 

comparisonthebottomplotshowsaVidesignguideRNAwithaA-Cmismatchatthe 

targetnucleotideA.Thetargetnucleotideeditingfrequencyofvariouspositionsofthetarget 

RNAwhenusingADARiorADAR2,isshownontherightoftheplot.ThetargetAhasa0 

onits5' sidetheresultdemonstratesthatanendogenousADARcanbemadetoedita5'0 

sitewiththerightguideRNAsequence.  

100621 FIG.39showsVenndiagramssummarizingthenumberofguideRNAsthat 

providedon-targetnucleotideeditingatthetargetnucleotideofABCA4whenusingADAR2 

(a,>80oontargeteditingatthe100mmtime , b,<40~0off-targeteditingatthe100 

mmtime , csequencingreaddepth:>50);thenumberofguideRNAsthatprovidedon

targeteditingwhenusingADARi(a,>550oontargeteditingatthe100rantimepoint;b,< 

20~0off-targeteditingatthe100mmntimepoint;csequencingreaddepth:>50);orthetop 

20guideRNAsforeditingenzymatickineticwhenusingADAR2(a,>800oontarget 

editingatthe100mmtime , benzymatickineticcurvefitr 2 >0.8).33guideRNAs 

providedon-targeteditingwhenusingADAR2.153guideRNAsprovidedon-targetediting 

whenusingADARi. 24guideRNAsprovidedon-targeteditingwhenusingADARiand 

ADAR2.ThenumberofguideRNAsthateitherprovidedon-targeteditingwhenusing 

ADAR2is32.ThenumberofguideRNAsthatprovidedon-targeteditingwhenusing 

ADARiandADARYandarethetop20guideRNAsforeditingenzymatickineticusing 

ADAR2is12.  

100631 FIG.40showsVenndiagramssummarizingthenumberofguideRNAsthat 

providedon-targetnucleotideeditingatthetargetnucleotideofatargetRNASERPIINA1 

whenusingADAR2(a,>70O~ontargeteditingatthe100mmtimepoint;b,<70O~off

targeteditingatthe100rantimepOint'csequencingreaddepth:>50);thenumberofguide 

RNAsthatprovidedon-targetatthetargetnucleotideofSERPINAlwhenusingADARi(a, 

>40~0ontargeteditingatthe100mmtimepoint;b,<400ooff-targeteditingatthe100mmn 

timepoint;csequencingreaddepth:>50);orthetop20guideRNAsforeditingenzymatic 

kineticwhenusingADAR2(a,>800oontargeteditingatthe100mmtimepoint;b, 
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ADARiandADAR2orarethetop20guideRNAsforeditingenzymatickineticwhenusing
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enzymatickineticcurvefitr2>o~8).3guideRNAsareprovidedon-targeteditingwhenusing 

ADAR2.10guideRNAsareprovidedon-targetwhenusingADARi. 0guideRNAprovided 

on-targeteditingwhenusingADARiandADAR2.  

100641 131G.41Ashowsasummaryofthekineticratesoftargetnucleotideeditingina 

highthroughputguidescreeningassayperformedonatargetRNASERPINAlandADAR2 

using69000guideRNAsequences.TheX-axisshowsthepositionofabaseonthetarget 

RNArelativetotheeditsite.Position0isthetargetnucleotide.Thenumberontherightof 

thetargetnucleotideindicatesthenucleotidesdownstreamofthetargetnucleotide.The 

numberontheleftofthetargetnucleotideindicatesthenucleotidesupstreamofthetarget 

nucleotide.TheY-axisliststheguideRNAstested.Thecolorindicatesthekineticsofthe 

editing;alightercolorindicatesfasterkineticswhileadarkercolorindicatesslowerkinetics.  

100651 FIG.41BshowsthefrequencyofeditingofanoptimizedguideRNAforatarget 

RNASERPINAlusingaguideRNAwithA-Cmismatchoranoptimizedhigh-ranked 

engineereddesignandADAR2.TheY-axisshowsthepercenteditingfrequencyofvarious 

positionsofthetargetRNA.TheX-axisshowsvariouspositionsofthetargetRNA.Thetop 

plotshowsthatat30minutestimepointtheguideRNAwiththeA-Cmismatchprovided 

highon-targetandhighoff-targetediting.ThebottomplotshowsthattheguideRNAwith 

theoptimizedhigh-rankedengineereddesign(fromlibraiy2withabout69,000unbiased 

guideRNAdesigns)providedhighon-targetandlowoff-targetediting.  

100661 FIG.42showsconstructsofpiggyBacvectorscariyingaLRRK2minigene 

havinga02019SmutationandmCherry(attop)oracarryingaLRRK2minigenehavinga 

100671 FIG.43Ashowsinvitroonandoff-targeteditingoftheLRRK202019S 

mutationbyADARiafteradministrationoftwoguideRNAsandacontrol(GFPplasmid).  

FIG.43Bshowsinvitroonandoff-targeteditingoftheLRRK202019Smutationby 

ADARiandADAR2afteradministrationoftwoguideRNAsandacontrol(GFPplasmid).  

100681 FIG.44AshowspercentRNAeditingforconstructsencodingaguideRNA 

targetingamutationinABCA4,anSmOPTsequenceandaU7hairpinwhereexpressionis 

drivenbyaUlpromoter.FIG.44BshowsSangersequencingtracesforthevarious 

constructsshowninFIG.44A.  

100691 FIG.45AshowspercentRNAeditingincellsbyADARiandADAR2for 

multipledosesofconstructsencodingaguideRNAtargetingamutationinABCA4.FIG.  
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02019SmutationmCheriyCMVandADAR2(atbottom).
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45BshowspercentRNAeditingincellsbyADARiformultipledosesofconstructs 

encodingaguideRNAtargetingamutationinABCA4.  

100701 FIG.46AshowsRNAeditingoftheABCA405882Amissensemutation 

facilitatedbyengineeredpolynucleotidesencodingUlpromoterdrivenguideRNAsin 

HEK293cells.ThetargetAtobeeditedispositionedatthecenteroftheguideRNA 

(0.100.50)orispositioned81nucleotidesinfromthe5endoftheguideRNA(0.100.80).  

FIG.46Bshowsstructuresofvariousguides.  

100711 FIG.47AandFIG.47BshowheatmapsillustratingpercentRNAeditingofthe 

ABCA405882AmissensemutationfacilitatedbyengineeredpolynucleotidesencodingUl 

promoterdrivenguideRNAs.RNAeditingwastestedinHBK93cellsnaturallyexpressing 

ADARiandtransfectedwithanABCA4minigeneandtransfectedtooverexpressADAR2.  
'I 

HeatmapsshowthetargetAtobeeditedandanoff-targetAimmediately3ofthetargetAto 
beedited.  

100721 FIG.48showsplacementagraphshowingon-targetandoff-targeteditingofthe 

ABCA405882AmissensemutationfacilitatedbyengineeredpolynucleotidesencodingUl 

promoterdrivenguideRNAswithanSmOPTsequenceandaU7hairpin.Belowthegraphis 

aschematicshowingthestructureoftheguideRNAwiththeobservedpatternofon-target 

andoff-targetediting.Symmetric4/4internalloopswereplacednearoff-targetediting 

activityasastrategytoreduceoff-targetediting.  

100731 FIG.49showsstructuresoftargetRNAboundtovariousguideRNAsgenerated 

fromtheguideRNAinFIG.48modifiedwithsymmetric5/5internalloopsorsymmetric 

areshownatright.AllguideswereencodedforbyaconstructencodingSmOPTandU7 

hairpin.GuideswereunderthecontrolofaUlpromoter.  

100741 FIG.50showsADARieditinginHEK293cellsoftheABCA405882A 

missensemutationfacilitatedbytheengineeredguideRNAsofFIG.49.Allguideswere 

encodedforbyaconstructencodingSmOPTandU7hairpin.Guideswereunderthecontrol 

ofaUlpromoter.  

100751 FIG.51showsADARiandADAR2editinginHBK293cellsoftheABCA4 

05882AmissensemutationfacilitatedbytheengineeredguideRNAsofFIG.49.Allguides 

wereencodedforbyaconstructencodingSmOPTandU7hairpin.Guideswereunderthe 

controlofaUlpromoter.  
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100761 FIG.52showaplotofRNAeditingofguideExb7OatthetargetAtobeedited 

("0"onthex-axis)andatRNAeditingatoff-targetpositions(representedasblackbarsat 

positionsthatarenot"0").  

100771 FIG.53showaplotofRNAeditingofguideExb71atthetargetAtobeedited 

("0"onthex-axis)andatRNAeditingatoff-targetpositions(representedasblackbarsat 

positionsthatarenot"0").  

100781 FIG.54showaplotofRNAeditingofguideExb72atthetargetAtobeedited 

("0"onthex-axis)andatRNAeditingatoff-targetpositions(representedasblackbarsat 

positionsthatarenot"0").  

100791 FIG.55showaplotofRNAeditingofguideExb73atthetargetAtobeedited 

("0"onthex-axis)andatRNAeditingatoff-targetpositions(representedasblackbarsat 

positionsthatarenot"0").  

100801 FIG.56showaplotofRNAeditingofguideExb74atthetargetAtobeedited 

("0"onthex-axis)andatRNAeditingatoff-targetpositions(representedasblackbarsat 

positionsthatarenot"0").  

100811 FIG.57showaplotofRNAeditingofguideExb93atthetargetAtobeedited 

("0"onthex-axis)andatRNAeditingatoff-targetpositions(representedasblackbarsat 

positionsthatarenot"0").  

100821 FIG.58showaplotofRNAeditingofguideExb94atthetargetAtobeedited 

("0"onthex-axis)andatRNAeditingatoff-targetpositions(representedasblackbarsat 

positionsthatarenot"0").  

("0"onthex-axis)andatRNAeditingatoff-targetpositions(representedasblackbarsat 

positionsthatarenot"0").  

100841 FIG.60showaplotofRNAeditingofguideExb96atthetargetAtobeedited 

("0"onthex-axis)andatRNAeditingatoff-targetpositions(representedasblackbarsat 

positionsthatarenot"0").  

100851 FIG.61showaplotofRNAeditingofguideExb9SatthetargetAtobeedited 

("0"onthex-axis)andatRNAeditingatoff-targetpositions(representedasblackbarsat 

positionsthatarenot"0").  

100861 FIG.62showaplotofRNAeditingofguideExb99atthetargetAtobeedited 

("0"onthex-axis)andatRNAeditingatoff-targetpositions(representedasblackbarsat 

positionsthatarenot"0").  
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100831 FIG.59showaplotofRNAeditingofguideExb95atthetargetAtobeedited
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100871 FIG.63showaplotofRNAeditingofguideExb100atthetargetAtobeedited 

("0"onthex-axis)andatRNAeditingatoff-targetpositions(representedasblackbarsat 

positionsthatarenot"0").  

100881 FIG.64showaplotofRNAeditingofguideExb101atthetargetAtobeedited 

("0"onthex-axis)andatRNAeditingatoff-targetpositions(representedasblackbarsat 

positionsthatarenot"0").  

100891 FIG.65showaplotofRNAeditingofGuide1-151atthetargetAtobeedited 

("0"onthex-axis)andatRNAeditingatoff-targetpositions(representedasblackbarsat 

positionsthatarenot"0").  

100901 FIG.66showaplotofRNAeditingofGuide2atthetargetAtobeedited("0" 

onthex-axis)andatRNAeditingatoff-targetpositions(representedasblackbarsat 

positionsthatarenot"0").  

100911 FIG.67showaplotofRNAeditingofGuide3atthetargetAtobeedited("0" 

onthex-axis)andatRNAeditingatoff-targetpositions(representedasblackbarsat 

positionsthatarenot"0").  

100921 FIG.68showaplotofRNAeditingofGuide4atthetargetAtobeedited("0" 

onthex-axis)andatRNAeditingatoff-targetpositions(representedasblackbarsat 

positionsthatarenot"0").  

100931 FIG.69showaplotofRNAeditingofGuide5atthetargetAtobeedited("0" 

onthex-axis)andatRNAeditingatoff-targetpositions(representedasblackbarsat 

positionsthatarenot"0").  

onthex-axis)andatRNAeditingatoff-targetpositions(representedasblackbarsat 

positionsthatarenot"0").  

100951 FIG.71showaplotofRNAeditingofGuide7atthetargetAtobeedited("0" 

onthex-axis)andatRNAeditingatoff-targetpositions(representedasblackbarsat 

positionsthatarenot"0").  

100961 FIG.72showaplotofRNAeditingofGuide8atthetargetAtobeedited("0" 

onthex-axis)andatRNAeditingatoff-targetpositions(representedasblackbarsat 

positionsthatarenot"0").  

100971 FIG.73showaplotofRNAeditingofGuide9atthetargetAtobeedited("0" 

onthex-axis)andatRNAeditingatoff-targetpositions(representedasblackbarsat 

positionsthatarenot"0").  
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100941 FIG.70showaplotofRNAeditingofGuide6atthetargetAtobeedited("0"
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100981 FIG.74showaplotofRNAeditingofGuide10atthetargetAtobeedited('CO" 

onthex-axis)andatRNAeditingatoff-targetpositions(representedasblackbarsat 

positionsthatarenot"0").  

100991 FIG.75showaplotofRNAeditingofGuide11atthetargetAtobeedited("0" 

onthex-axis)andatRNAeditingatoff-targetpositions(representedasblackbarsat 

positionsthatarenot"0").  

1001001 FIG.76showaplotofRNAeditingofGuide12atthetargetAtobeedited("0" 

onthex-axis)andatRNAeditingatoff-targetpositions(representedasblackbarsat 

positionsthatarenot"0").  

1001011 FIG.77showaplotofRNAeditingofGuide14atthetargetAtobeedited("0" 

onthex-axis)andatRNAeditingatoff-targetpositions(representedasblackbarsat 

positionsthatarenot"0").  

1001021 FIG.78showaplotofRNAeditingofGuide15(gRNA8)atthetargetAtobe 

edited("0"onthex-axis)andatRNAeditingatoff-targetpositions(representedasblack 

barsatpositionsthatarenot"0").  

1001031 FIG.79showaplotofRNAeditingofGuide16atthetargetAtobeedited("0" 

onthex-axis)andatRNAeditingatoff-targetpositions(representedasblackbarsat 

positionsthatarenot"0").  

11001041 FIG.80showaplotofRNAeditingofGuide18(exb100mirror)atthetargetA 

tobeedited("0"onthex-axis)andatRNAeditingatoff-targetpositions(representedas 

blackbarsatpositionsthatarenot"0"), 

onthex-axis)andatRNAeditingatoff-targetpositions(representedasblackbarsat 

positionsthatarenot"0").  

1001061 FIG.82showaplotofRNAeditingofGuide20atthetargetAtobeedited("0" 

onthex-axis)andatRNAeditingatoff-targetpositions(representedasblackbarsat 

positionsthatarenot"0"), 

11001071 FIG.83showaplotofRNAeditingofGuide21(exb101mirror)atthetargetA 

tobeedited("0"onthex-axis)andatRNAeditingatoff-targetpositions(representedas 

blackbarsatpositionsthatarenot"0").  

1001081 FIG.84showaplotofRNAeditingofGuide22atthetargetAtobeedited("0" 

onthex-axis)andatRNAeditingatoff-targetpositions(representedasblackbarsat 

positionsthatarenot"0").  
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1001051 FIG.81showaplotofRNAeditingofGuide19atthetargetAtobeedited("0"
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1001091 FIG.85showaplotofRNAeditingofGuide23atthetargetAtobeedited('CO" 

onthex-axis)andatRNAeditingatoff-targetpositions(representedasblackbarsat 

positionsthatarenot"0").  

1001101 FIG.86showaplotofRNAeditingofGuide24atthetargetAtobeedited("0" 

onthex-axis)andatRNAeditingatoff-targetpositions(representedasblackbarsat 

positionsthatarenot"0").  

11001111 FIG.87showaplotofRNAeditingofGuide25atthetargetAtobeedited("0" 

onthex-axis)andatRNAeditingatoff-targetpositions(representedasblackbarsat 

positionsthatarenot"0").  

1001121 FIG.88showaplotofRNAeditingofGuide26atthetargetAtobeedited("0" 

onthex-axis)andatRNAeditingatoff-targetpositions(representedasblackbarsat 

positionsthatarenot"0").  

1001131 FIG.89showaplotofRNAeditingofGuide27atthetargetAtobeedited("0" 

onthex-axis)andatRNAeditingatoff-targetpositions(representedasblackbarsat 

positionsthatarenot"0").  

1001141 FIG.90showaplotofRNAeditingofGuide28atthetargetAtobeedited("0" 

onthex-axis)andatRNAeditingatoff-targetpositions(representedasblackbarsat 

positionsthatarenot"0").  

1001151 FIG.91showaplotofRNAeditingofGuide29atthetargetAtobeedited("0" 

onthex-axis)andatRNAeditingatoff-targetpositions(representedasblackbarsat 

positionsthatarenot"0").  

onthex-axis)andatRNAeditingatoff-targetpositions(representedasblackbarsat 

positionsthatarenot"0").  

1001171 FIG.93showaplotofRNAeditingofGuide31atthetargetAtobeedited("0" 

onthex-axis)andatRNAeditingatoff-targetpositions(representedasblackbarsat 

positionsthatarenot"0").  

1001181 FIG.94showaplotofRNAeditingofGuide32atthetargetAtobeedited("0" 

onthex-axis)andatRNAeditingatoff-targetpositions(representedasblackbarsat 

positionsthatarenot"0").  

1001191 FIG.95showsacomparisonbetweenRNAeditingefficienciesforguidesExb95 

andExb94.  
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1001161 FIG.92showaplotofRNAeditingofGuide30atthetargetAtobeedited("0"



WO20221103852 PCTfLTS2O21/058799 

1001201 FIG.96showsreplicateexperimentsassessingpercentRNAeditingachievedby 

aguideRNAthatformsstructuralfeaturesuponhybridizationtoABCA4 

1001211 FIG.97showseditingofSERPINAlminigenes1and2usingguideRNAs 

expressedusingaU6orU7promoterwitha3' SmOPThU7hairpin.  

1001221 FIG.98showsaplotofRNAeditingofSERPIINA1fortheguideRNAslistedas 

SEQIDNO:102andSEQIDNO:103atthetargetAtobeedited("0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0") 

1001231 FIG.99showsplotsofofftargeteditingprofilesofanExb75circularguidefor 

thetargetSNCAandadepictionoftheguide.  

1001241 FIG.100showsplotsofofftargeteditingprofilesofanExb76circularguidefor 

thetargetSNCAandadepictionoftheguide.  

1001251 FIG.101showsplotsofofftargeteditingprofilesofanExb77circularguidefor 

thetargetSNCAandadepictionoftheguide.  

1001261 FIG.102showsplotsofofftargeteditingprofilesofanExb7Scircularguidefor 

thetargetSNCAandadepictionoftheguide.  

1001271 FIG.103showsplotsofofftargeteditingprofilesofanExb79circularguidefor 

thetargetSNCAandadepictionoftheguide.  

1001281 FIG.104showsanexemplatycontrolguide02TTHY2v0093RNAdesignfor 

targetingLRRK2andtheeditingatthetargetAtobeedited("0"onthex-axis)andatRNA 

editingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at100 

mm.  

sequencingforexemplarycontrolguide02TTHY2v0093.  

1001301 FIG.106showseditingatthetargetAtobeedited("0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

1mm,10nun,30mmand100nunforexemplaiycontrolguide02TTHY2v0093.  

1001311 FIG.107showsanexemplarycontrolguide03Glu2bRGv0090RNAdesignfor 

targetingLRRK2andtheeditingatthetargetAtobeedited("0"onthex-axis)andatRNA 

editingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at100 

mm.  

1001321 FIG.108showsthepercentageeditingasafunctionoftimeasdeterminedby 

sequencingforexemplarycontrolguide03Glu2bRGv0090.  
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1001291 FIG.105showsthepercentageeditingasafunctionoftimeasdeterminedby
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1001331 FIG.109showseditingatthetargetAtobeedited('CO"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

0 

mm,10mm,30mmand100nunforexemplaiycontrolguideO3Glu2bRGv0090.  
1001341 FIG.110showsanexemplaryguidel0Glu2bQRv0446RNAdesignfor 

targetingLRRK2andtheeditingatthetargetAtobeedited('CO"onthex-axis)andatRNA 

editingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at100 

mm.  

11001351 FIG.111showsthepercentageeditingasafunctionoftimeasdeterminedby 

sequencingforexemplaryguidelOGlu2bQRv0446.  

1001361 FIG.112showseditingatthetargetAtobeedited("0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

0 

mm,10mm,30mmand100mmforexemplaryguidelOGlu2bQRv0446.  
1001371 FIG.113showsanexemplaryguidel1Glu2bQRv0262RNAdesignfor 

targetingLRRK2andtheeditingatthetargetAtobeedited("0"onthex-axis)andatRNA 

editingatoff-targetpositions(representedasblackbarsatpositionsthatarenot'~0")at100 

mm.  

1001381 FIG.114showsthepercentageeditingasafunctionoftimeasdeterminedby 

sequencingforexemplaryguidel1Glu2bQRv0262.  

1001391 FIG.116showseditingatthetargetAtobeedited("0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

0 

mm,10nun,30mmand100mmforexemplaryguidel1Glu2bQRv0262.  

targetingLRRK2andtheeditingatthetargetAtobeedited("0"onthex-axis)andatRNA 

editingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at100 

mm.  

1001411 FIG.117showsthepercentageeditingasafunctionoftimeasdeterminedby 

sequencingforexemplaryguidel0Glu2bQRv0022.  

1001421 FIG.118showseditingatthetargetAtobeedited('~0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

0 

mm,10mm,30mmand100mmforexemplaryguidelOGlu2bQRv0022.  
1001431 FIG.119showsanexemplaryguide4Glu2bRGv0094RNAdesignfortargeting 

LRRK2andtheeditingatthetargetAtobeedited("0"onthex-axis)andatRNAeditingat 

off-targetpositions(representedasblackbarsatpositionsthatarenot"0")at100mm.  
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1001401 FIG.116showsanexemplaryguidel0Glu2bQRv0022RNAdesignfor
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1001441 FIG.120showsthepercentageeditingasafunctionoftimeasdeterminedby 

sequencingforexemplaiyguide4Glu2bRGv0094.  

1001451 FIG.121showseditingatthetargetAtobeedited('CO"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

1mm,10mm,30mmand100mmforexemplaryguide4Glu2bRGv0094.  

1001461 FIG.122showsanexemplaryguide4Glu2bRGv0126RNAdesignfortargeting 

LRRK2andtheeditingatthetargetAtobeedited("0"onthex-axis)andatRNAeditingat 

off-targetpositions(representedasblackbarsatpositionsthatarenot"0")at100mm.  

1001471 FIG.123showsthepercentageeditingasafunctionoftimeasdeterminedby 

sequencingforexemplaiyguide4Glu2bRGv0126.  

1001481 FIG.124showseditingatthetargetAtobeedited('CO"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

1mm,10mm,30mmand100mmforexemplaryguide4Glu2bRGv0126.  

1001491 FIG.125showsanexemplaryguidel1G1u2bQRv0278RNAdesignfor 

targetingLRRK2andtheeditingatthetargetAtobeedited("0"onthex-axis)andatRNA 

editingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at100 

mm.  

1001501 FIG.126showsthepercentageeditingasafunctionoftimeasdeterminedby 

sequencingforexemplaryguidel1Glu2bQRv0278.  

1001511 FIG.127showseditingatthetargetAtobeedited("0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

mm,10mm,30mmand100mmforexemplaryguidel1Glu2bQRv0278.  
1001521 131G.128showsanexemplaryguidel0Glu2bQRv0270RNAdesignfor 

targetingLRRK2andtheeditingatthetargetAtobeedited('~0"onthex-axis)andatRNA 

editingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at100 

mm.  

1001531 FIG.129showsthepercentageeditingasafunctionoftimeasdeterminedby 

sequencingforexemplaryguidel0Glu2bQRv0270.  

1001541 FIG.130showseditingatthetargetAtobeedited("0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

1mm,10nAn,30mmand100mmforexemplaryguidelOGlu2bQRv0270.  

1001551 FIG.131showsanexemplaryguidel0Glu2bQRv0398RNAdesignfor 

targetingLRRK2andtheeditingatthetargetAtobeedited("0"onthex-axis)andatRNA 
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editingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at100 

mm.  

1001561 FIG.132showsthepercentageeditingasafunctionoftimeasdeterminedby 

sequencingforexemplaryguidelOGlu2bQRv0398.  

1001571 FIG.133showseditingatthetargetAtobeedited('~0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

1mm,10mm,30mmand100mmforexemplaryguidelOGlu2bQRv0398.  

1001581 FIG.134showsanexemplaryguidel0Glu2bQRv0314RNAdesignfor 

targetingLRRK2andtheeditingatthetargetAtobeedited('~0"onthex-axis)andatRNA 

editingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at100 

mm.  

1001591 FIG.135showsthepercentageeditingasafunctionoftimeasdeterminedby 

sequencingforexemplaryguidelOGlu2bQRv0314.  

1001601 FIG.136showseditingatthetargetAtobeedited("0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

1mm,10mm,30mmand100mmforexemplaryguidelOGlu2bQRv0314.  

1001611 FIG.137showsanexemplaryguidelOGlu2bQRv0142RNAdesignfor 

targetingLRRK2andtheeditingatthetargetAtobeedited("0"onthex-axis)andatRNA 

editingatoff-targetpositions(representedasblackbarsatpositionsthatarenot'~0")at100 

mm.  

1001621 FIG.138showsthepercentageeditingasafunctionoftimeasdeterminedby 

1001631 FIG.139showseditingatthetargetAtobeedited("0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot'~0")at 

1mm,10nun,30mmand100mmforexemplaryguidelOGlu2bQRv0142.  

1001641 FIG.140showsanexemplaryguidel0Glu2bQRv0510RNAdesignfor 

targetingLRRK2andtheeditingatthetargetAtobeedited("0"onthex-axis)andatRNA 

editingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at100 

mm.  

1001651 FIG.141showsthepercentageeditingasafunctionoftimeasdeterminedby 

sequencingforexemplaryguidel0Glu2bQRv0510.  
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1001661 FIG.142showseditingatthetargetAtobeedited('CO"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

0 

mm,10mm,30mmand100mmforexemplaryguidelOGlu2bQRv0510.  
1001671 FIG.143showsanexemplaryguidel1Glu2bQRv0310RNAdesignfor 

targetingLRRK2andtheeditingatthetargetAtobeedited('~0"onthex-axis)andatRNA 

editingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at100 

mm.  

1001681 FIG.144showsthepercentageeditingasafunctionoftimeasdeterminedby 

sequencingforexemplaryguidel1Glu2bQRv0310.  

1001691 FIG.145showseditingatthetargetAtobeedited("0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

0 

nun,10nun,30mmand100mmforexemplaryguidel1Glu2bQRv0310.  
1001701 FIG.146showsanexemplaryguidel0Glu2bQRv0262RNAdesignfor 

targetingLRRK2andtheeditingatthetargetAtobeedited("0"onthex-axis)andatRNA 

editingatoff-targetpositions(representedasblackbarsatpositionsthatarenot'~0")at100 

mm.  

1001711 FIG.147showsthepercentageeditingasafunctionoftimeasdeterminedby 

sequencingforexemplaryguidelOGlu2bQRv0262.  

1001721 FIG.148showseditingatthetargetAtobeedited("0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

0 

mm,10nun,30mmand100mmforexemplaryguidelOGlu2bQRv0262.  

targetingLRRK2andtheeditingatthetargetAtobeedited("0"onthex-axis)andatRNA 

editingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at100 

mm.  

1001741 FIG.150showsthepercentageeditingasafunctionoftimeasdeterminedby 

sequencingforexemplaryguidel0Glu2bQRvO134.  

1001751 FIG.151showseditingatthetargetAtobeedited('~0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

0 

mm,10mm,30mmand100mm forexemplaryguidelOGlu2bQRv0134.  
1001761 FIG.152showsanexemplaryguidel1Glu2bQRv0070RNAdesignfor 

targetingLRRK2andtheeditingatthetargetAtobeedited('~0"onthex-axis)andatRNA 
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editingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at100 

mm.  

1001771 FIG.153showsthepercentageeditingasafunctionoftimeasdeterminedby 

sequencingforexemplaryguidel1Glu2bQRv0070.  

1001781 FIG.154showseditingatthetargetAtobeedited('~0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

1mm,10mm,30mmand100mmforexemplaryguidel1Glu2bQRv0070.  

1001791 FIG.155showsanexemplaryguidel1Glu2bQRv0038RNAdesignfor 

targetingLRRK2andtheeditingatthetargetAtobeedited('~0"onthex-axis)andatRNA 

editingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at100 

mm.  

1001801 FIG.156showsthepercentageeditingasafunctionoftimeasdeterminedby 

sequencingforexemplaryguidel1Glu2bQRv0038.  

1001811 FIG.157showseditingatthetargetAtobeedited("0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

1mm,10nun,30mmand100mmforexemplaryguidel1Glu2bQRv0038.  

1001821 FIG.158showsanexemplaryguidel0Glu2bQRv0298RNAdesignfor 

targetingLRRK2andtheeditingatthetargetAtobeedited("0"onthex-axis)andatRNA 

editingatoff-targetpositions(representedasblackbarsatpositionsthatarenot'~0")at100 

mm.  

1001831 FIG.159showsthepercentageeditingasafunctionoftimeasdeterminedby 

1001841 FIG.160showseditingatthetargetAtobeedited("0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot'~0")at 

1mm,10nun,30mmand100mmforexemplaryguidelOGlu2bQRv0298.  

1001851 FIG.161showsanexemplaryguidel0Glu2bQRv0294RNAdesignfor 

targetingLRRK2andtheeditingatthetargetAtobeedited("0"onthex-axis)andatRNA 

editingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at100 

mm.  

1001861 FIG.162showsthepercentageeditingasafunctionoftimeasdeterminedby 

sequencingforexemplaryguidel0Glu2bQRv0294.  
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1001871 FIG.163showseditingatthetargetAtobeedited('CO"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

0 

mm,10mm,30mmand100mmforexemplaryguidelOGlu2bQRv0294.  
1001881 FIG.164showsanexemplaryguidelOGlu2bQRv0038RNAdesignfor 

targetingLRRK2andtheeditingatthetargetAtobeedited('CO"onthex-axis)andatRNA 

editingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at100 

mm.  

1001891 FIG.165showsthepercentageeditingasafunctionoftimeasdeterminedby 

sequencingforexemplaryguidelOGlu2bQRv0038.  

1001901 FIG.166showseditingatthetargetAtobeedited("0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

0 

nun,10nun,30mmand100mmforexemplaryguidelOGlu2bQRv0038.  
1001911 FIG.167showsanexemplaryguide04Glu2bRGvO118RNAdesignfor 

targetingLRRK2andtheeditingatthetargetAtobeedited("0"onthex-axis)andatRNA 

editingatoff-targetpositions(representedasblackbarsatpositionsthatarenot'~0")at100 

mm.  

1001921 FIG.168showsthepercentageeditingasafunctionoftimeasdeterminedby 

sequencingforexemplaryguide04Glu2bRGvOl18.  

1001931 FIG.169showseditingatthetargetAtobeedited("0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

0 

mm,10nun,30mmand100mmforexemplaryguide04Glu2bRGvOl18.  

targetingLRRK2andtheeditingatthetargetAtobeedited("0"onthex-axis)andatRNA 

editingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at100 

mm.  

1001951 FIG.171showsthepercentageeditingasafunctionoftimeasdeterminedby 

sequencingforexemplaryguidel1Glu2bQRv0326.  

1001961 FIG.172showseditingatthetargetAtobeedited('~0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

0 

mm,10mm,30mmand100mmforexemplaryguidel1Glu2bQRv0326.  
1001971 FIG.173showsanexemplaryguidel1Glu2bQRv0054RNAdesignfor 

targetingLRRK2andtheeditingatthetargetAtobeedited('~0"onthex-axis)andatRNA 
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editingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at100 

mm.  

1001981 FIG.174showsthepercentageeditingasafunctionoftimeasdeterminedby 

sequencingforexemplaryguidel1Glu2bQRv0054.  

1001991 FIG.175showseditingatthetargetAtobeedited('~0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

1mm,10mm,30mmand100mmforexemplaryguidel1Glu2bQRv0054.  

1002001 FIG.176showsanexemplaryguidel1Glu2bQRv0390RNAdesignfor 

targetingLRRK2andtheeditingatthetargetAtobeedited('~0"onthex-axis)andatRNA 

editingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at100 

mm.  

1002011 FIG.177showsthepercentageeditingasafunctionoftimeasdeterminedby 

sequencingforexemplaryguidel1Glu2bQRv0390.  

1002021 FIG.178showseditingatthetargetAtobeedited("0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

1mm,10nun,30mmand100mmforexemplaryguidel1Glu2bQRv0390.  

1002031 FIG.179showsanexemplaiyguide03Glu2bRGv0014RNAdesignfor 

targetingLRRK2andtheeditingatthetargetAtobeedited("0"onthex-axis)andatRNA 

editingatoff-targetpositions(representedasblackbarsatpositionsthatarenot'~0")at100 

mm.  

1002041 FIG.180showsthepercentageeditingasafunctionoftimeasdeterminedby 

1002051 FIG.181showseditingatthetargetAtobeedited("0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot'~0")at 

1mm,10nun,30mmand100mmforexemplaryguide03Glu2bRGv0014.  

1002061 FIG.182showsanexemplaryguidel0Glu2bQRv0430RNAdesignfor 

targetingLRRK2andtheeditingatthetargetAtobeedited("0"onthex-axis)andatRNA 

editingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at100 

mm.  

1002071 FIG.183showsthepercentageeditingasafunctionoftimeasdeterminedby 

sequencingforexemplaryguidel0Glu2bQRv0430.  
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1002081 FIG.184showseditingatthetargetAtobeedited('CO"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

0 

mm,10mm,30mmand100mmforexemplaryguidelOGlu2bQRv0430.  
1002091 FIG.185showsanexemplaryguidel0Glu2bQRv0318RNAdesignfor 

targetingLRRK2andtheeditingatthetargetAtobeedited('CO"onthex-axis)andatRNA 

editingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at100 

mm.  

1002101 FIG.186showsthepercentageeditingasafunctionoftimeasdeterminedby 

sequencingforexemplaryguidelOGlu2bQRv0318.  

1002111 FIG.187showseditingatthetargetAtobeedited("0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

0 

nun,10nun,30mmand100mmforexemplaryguidelOGlu2bQRv0318.  
1002121 FIG.188showsanexemplaryguidel0Glu2bQRv0006RNAdesignfor 

targetingLRRK2andtheeditingatthetargetAtobeedited("0"onthex-axis)andatRNA 

editingatoff-targetpositions(representedasblackbarsatpositionsthatarenot'~0")at100 

mm.  

1002131 FIG.189showsthepercentageeditingasafunctionoftimeasdeterminedby 

sequencingforexemplaryguidelOGlu2bQRv0006.  

1002141 FIG.190showseditingatthetargetAtobeedited("0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

0 

mm,10nun,30mmand100mmforexemplaryguidelOGlu2bQRv0006.  

targetingLRRK2andtheeditingatthetargetAtobeedited("0"onthex-axis)andatRNA 

editingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at100 

mm.  

1002161 FIG.192showsthepercentageeditingasafunctionoftimeasdeterminedby 

sequencingforexemplaryguidel1Glu2bQRv0022.  

1002171 FIG.193showseditingatthetargetAtobeedited('~0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

0 

mm,10mm,30mmand100mmforexemplaryguidel1Glu2bQRv0022.  
1002181 FIG.194showsanexemplaryguidelOGlu2bQRv0414RNAdesignfor 

targetingLRRK2andtheeditingatthetargetAtobeedited('~0"onthex-axis)andatRNA 
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editingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at100 

mm.  

1002191 FIG.195showsthepercentageeditingasafunctionoftimeasdeterminedby 

sequencingforexemplaryguidelOGlu2bQRv0414.  

1002201 FIG.196showseditingatthetargetAtobeedited('~0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

1mm,10mm,30mmand100mmforexemplaryguidelOGlu2bQRv0414.  

1002211 FIG.197showsanexemplaryguidel0Glu2bQRv0302RNAdesignfor 

targetingLRRK2andtheeditingatthetargetAtobeedited('~0"onthex-axis)andatRNA 

editingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at100 

mm.  

1002221 FIG.198showsthepercentageeditingasafunctionoftimeasdeterminedby 

sequencingforexemplaryguidelOGlu2bQRv0302.  

1002231 FIG.199showseditingatthetargetAtobeedited("0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

1mm,10mm,30mmand100mmforexemplaryguidelOGlu2bQRv0302.  

1002241 FIG.200showsanexemplaryguidel0Glu2bQRv0494RNAdesignfor 

targetingLRRK2andtheeditingatthetargetAtobeedited("0"onthex-axis)andatRNA 

editingatoff-targetpositions(representedasblackbarsatpositionsthatarenot'~0")at100 

mm.  

1002251 FIG.201showsthepercentageeditingasafunctionoftimeasdeterminedby 

1002261 FIG.202showseditingatthetargetAtobeedited("0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot'~0")at 

1mm,10nun,30mmand100mmforexemplaryguidelOGlu2bQRv0494.  

1002271 FIG.203showsanexemplaryguidel1Glu2bQRvOl34RNAdesignfor 

targetingLRRK2andtheeditingatthetargetAtobeedited("0"onthex-axis)andatRNA 

editingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at100 

mm.  

1002281 FIG.204showsthepercentageeditingasafunctionoftimeasdeterminedby 

sequencingforexemplaryguidel1Glu2bQRv0134.  
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1002291 FIG.205showseditingatthetargetAtobeedited('CO"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

0 

mm,10mm,30mmand100mmforexemplaryguidel1Glu2bQRv0134.  
1002301 FIG.206showsanexemplaryguidel1Glu2bQRv0006RNAdesignfor 

targetingLRRK2andtheeditingatthetargetAtobeedited('CO"onthex-axis)andatRNA 

editingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at100 

mm.  

1002311 FIG.207showsthepercentageeditingasafunctionoftimeasdeterminedby 

sequencingforexemplaryguidel1Glu2bQRv0006.  

1002321 FIG.208showseditingatthetargetAtobeedited("0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

0 

nun,10nun,30mmand100mmforexemplaryguidel1Glu2bQRv0006.  
1002331 FIG.209showsanexemplaryguidel1Glu2bQRv0294RNAdesignfor 

targetingLRRK2andtheeditingatthetargetAtobeedited("0"onthex-axis)andatRNA 

editingatoff-targetpositions(representedasblackbarsatpositionsthatarenot'~0")at100 

mm.  

1002341 FIG.210showsthepercentageeditingasafunctionoftimeasdeterminedby 

sequencingforexemplaryguidel1Glu2bQRv0294.  

1002351 FIG.211showseditingatthetargetAtobeedited("0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

0 

mm,10nun,30mmand100mmforexemplaryguidel1Glu2bQRv0294.  

sequencestargetingaLRRK2mRNA.Theheatmapprovidesvisualizationoftheediting 

profileatthe10minutetimepoint.5engineeredguideRNAsforon-targetediting(withno-2 

filter)areintheleftgraphand5engineeredguideRNAsforon-targeteditingwithminimal-2 

editingaredepictedontherightgraph.Thecorrespondingpredictedsecondarystructuresare 

belowtheheatmaps.  

1002371 FIG.213showsexemplaryengineeredguideRNAscomprisingadumbbell 

designandthattargetLRRK mRNA.  

1002381 FIG.214showsgraphsofon-targetandoff-targetADARi(leftside)and 

ADARi+ADAR2(hghtside)editingofLRRK2forthe871113. 57(top)and860113.57 

(bottom)guidesofFIG.213.  
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1002391 FIG.215showsgraphsofon-targetandoff-targetADARi(leftside)and 

ADAR1+ADAR2(hghtside)editingofLRRK2forthe1976113.57(top)and919113.57 

(bottom)guidesofFIG.213.  

1002401 FIG.216showsgraphsofon-targetandoff-targetADARi(leftside)and 

ADAR1+ADAR2(hghtside)editingofLRRK2forthe2108113.57(top)and1700113.57 

(bottom)guidesofFIG.213.  

1002411 FIG.217showsgraphsofon-targetandoff-targetADARi(leftside)and 

ADAR1+ADAR2(rightside)editingofLRRK2forthe844113.57guideofFIG.213.  

1002421 FIG.218showsthesequenceandstructureofthefollowingABCA4guides 

boundtotarget:guideOlCAPSi128gJD00001vOl11 

guideO6ShakerSO256gJD01981v0156;guideO6ShakerSO256gID01981v0025 

guideO6ShakerSO256gJD01981v0220;guideOlCAPSi128gJD00001vOlit 

guideOlCAPSi128gJD00001vOOSi;guideOlCAPSi128gJD00001v0019and 

guideO6Shaker5G256gJD01981v0153.  

1002431 FIG.219showsthesequenceandstructureofthefollowingABCA4guides 

boundtotarget:guideOSShaker5G25QgID01585v0027 

guideO8AJUBA512gJD02773 , guideO6ShakerSO25QgID01981v0025 

guideOSAJUBA512gJD02773 , guideOlCAPSi12SgID00001vOOl& 

guide06ShakerSO256gJD01981v0154;guideOlCAPSi128gJD00001v0052and 

guideOlCAPSil2SgJD00001vOOSO.  

1002441 FIG.220showsthesequenceandstructureofthefollowingABCA4guides 

guide08AJUBA512gJD02773 ,guide0lCAPSi128gID00001v0116~ 

guide06ShakerSO256gJD01981v0028;guide0SAJUBA512gID02773v0062~ 

guide08AJUBA512gJD02773 , guideOlCAPSi128gID00001v0082~and 

guideOSAJUBA512gJD02773v0142.  

1002451 FIG.221showsthesequenceandstructureofthefollowingABCA4guides 

boundtotarget:guideOSShakerSO256sID01585v0155~ 

guide06ShakerSO256gJD01981v0155;guide0lCAPSi128gJD00001v0113~ 

guideOlCAPSi128gJD00001v0030;guide0lCAPSi128gJD00001v0084~ 

guideOlCAPSil2SgJD00001v0049;guideOlCAPSi128gJD00001v0020~and 

guideOlCAPSi128gJD00001vOOSi.  
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1002461 FIG.222showseditingatthetargetAtobeedited('CO"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

100mmwithADARi(top),100mmwithADAR2(secondtotop);andat1mm,10mm,30 

mm and100mmwithADAR2(descending)forexemplary 

guideOlCAPSil2SgJD00001v0073.  

1002471 FIG.223showseditingatthetargetAtobeedited("0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

100mmwithADARi(top),100mm withADAR2(secondtotop);andat1mm,10nAn,30 

mm and100mmwithADAR2(descending)forexemplary 

guideOSAJUBA512gJD02773v0268.  

1002481 FIG.224showseditingatthetargetAtobeedited('~0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

100mmwithADARi(topleft),100mmwithADAR2(secondtotopleft);andat1mm,10 

mm,30mmand100rainwithADAR2(descending);editingwithADARiasafunctionof 

time(topright);andeditingwithADAR2asafunctionoftime(secondtotopright)for 

exemplaryguideOlCAPSi128gID00001v0114.  

1002491 FIG.225showseditingatthetargetAtobeedited("0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

100mmwithADARi(topleft),100mmwithADAR2(secondtotopleft);andat1mm,10 

mm,30mmand100rainwithADAR2(descending);editingwithADARiasafunctionof 

time(topright);andeditingwithADAR2asafunctionoftime(secondtotopright)for 

1002501 FIG.226showseditingatthetargetAtobeedited("0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot'~0")at 

100mmwithADARi(topleft),100mmwithADAR2(secondtotopleft);andat1mm,10 
0 

mm,30mmand100mmwithADAR2(descending);editingwithADARiasafunctionof 

time(topright);andeditingwithADAR2asafunctionoftime(secondtotopright)for 

exemplaryguide06Shaker5G256gID01981v0025.  

1002511 FIG.227showseditingatthetargetAtobeedited("0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

100mmwithADARi(topleft),100mmwithADAR2(secondtotopleft);andat1mm,10 
0 

mm,30mmand100mmwithADAR2(descending);editingwithADARiasafunctionof 

38 

exemplaryguide06Shaker5G256gID01981v0156.



WO20221103852 PCTfLTS2O21/058799 

time(topright);andeditingwithADAR2asafunctionoftime(secondtotopright)for 

exemplaryguideO6Shaker5G256gID01981v0220.  

1002521 FIG.228showseditingatthetargetAtobeedited('CO"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

100mmwithADARi(topleft),100mmwithADAR2(secondtotopleft);andat1mm,10 

mm,30nAnand100rainwithADAR2(descending);editingwithADARiasafunctionof 

time(topight);andeditingwithADAR2asafunctionoftime(secondtotopright)for 

exemplaryguideOlCAPSi128gID00001v0115.  

1002531 FIG.229showseditingatthetargetAtobeedited('~0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

100mmwithADARi(topleft),100mmwithADAR2(secondtotopleft);andat1mm,10 

mm,30mmand100rainwithADAR2(descending);editingwithADARiasafunctionof 

time(topright);andeditingwithADAR2asafunctionoftime(secondtotopright)for 

exemplaryguideOlCAPSi128gID00001vOOSi.  

1002541 FIG.230showseditingatthetargetAtobeedited("0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

100mmwithADARi(topleft),100mmwithADAR2(secondtotopleft);andat1mm,10 

mm,30mmand100rainwithADAR2(descending);editingwithADARiasafunctionof 

time(topright);andeditingwithADAR2asafunctionoftime(secondtotopright)for 

exemplaryguideOlCAPSi128gID00001v0019.  

1002551 FIG.231showseditingatthetargetAtobeedited("0"onthex-axis)andat 

100mmwithADARi(topleft),100mmwithADAR2(secondtotopleft);andat1mm,10 
0 

mm,30mmand100mmwithADAR2(descending);editingwithADARiasafunctionof 

time(topright);andeditingwithADAR2asafunctionoftime(secondtotopright)for 

exemplaryguide06Shaker5G256gID01981v0153.  

1002561 FIG.232showseditingatthetargetAtobeedited("0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

100mmwithADARi(topleft),100mmwithADAR2(secondtotopleft);andat1mm,10 
0 

mm,30mmand100mmwithADAR2(descending);editingwithADARiasafunctionof 

time(topright);andeditingwithADAR2asafunctionoftime(secondtotopright)for 

exemplaryguide05Shaker5G256gID01585v0027.  
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RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot'~0")at
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1002571 FIG.233showseditingatthetargetAtobeedited('CO"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

100mmwithADARi(topleft),100mmwithADAR2(secondtotopleft);andat1mm,10 

mm,30mmand100rainwithADAR2(descending);editingwithADARiasafunctionof 

time(topright);andeditingwithADAR2asafunctionoftime(secondtotopright)for 

exemplaryguideOSAJUBA512gJD02773v0446.  

1002581 FIG.234showseditingatthetargetAtobeedited('~0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

100mmwithADARi(topleft),100mmwithADAR2(secondtotopleft);andat1mm,10 

mm,30nAnand100rainwithADAR2(descending);editingwithADARiasafunctionof 

time(topright);andeditingwithADAR2asafunctionoftime(secondtotopright)for 

exemplaryguide06Shaker5G256gID01981v0026.  

1002591 FIG.235showseditingatthetargetAtobeedited("0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

100mmwithADARi(topleft),100mmwithADAR2(secondtotopleft);andat1mm,10 

mm,30mmand100rainwithADAR2(descending);editingwithADARiasafunctionof 

time(topright);andeditingwithADAR2asafunctionoftime(secondtotopright)for 

exemplaryguideOSAJUBA512gJD02773v0414.  

1002601 FIG.236showseditingatthetargetAtobeedited("0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

100mmwithADARi(topleft),100mmwithADAR2(secondtotopleft);andat1mm,10 
0 

time(topright);andeditingwithADAR2asafunctionoftime(secondtotopright)for 

exemplaryguideOlCAPSi128gID00001vOOlS.  

1002611 FIG.237showseditingatthetargetAtobeedited("0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot'~0")at 

100mmwithADARi(topleft),100mmwithADAR2(secondtotopleft);andat1mm,10 
0 

mm,30mmand100mmwithADAR2(descending);editingwithADARiasafunctionof 

time(topright);andeditingwithADAR2asafunctionoftime(secondtotopright)for 

exemplaryguide06Shaker5G256gID01981v0154.  

1002621 FIG.238showseditingatthetargetAtobeedited("0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

100mmwithADARi(topleft),100mmwithADAR2(secondtotopleft);andat1mm,10 

40 

mm,30mmand100mmwithADAR2(descending);editingwithADARiasafunctionof
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0 

mm,30mmand100mmwithADAR2(descending);editingwithADARiasafunctionof 

time(topright);andeditingwithADAR2asafunctionoftime(secondtotopright)for 

exemplaryguideOlCAPSi128gID00001v0052.  

1002631 FIG.239showseditingatthetargetAtobeedited("0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

100mmwithADARi(topleft),100mmwithADAR2(secondtotopleft);andat1mm,10 
0 

mm,30mmand100mmwithADAR2(descending);editingwithADARiasafunctionof 

time(topright);andeditingwithADAR2asafunctionoftime(secondtotopright)for 

exemplaryguideOlCAPSi128gID00001v0050.  

1002641 FIG.240showseditingatthetargetAtobeedited("0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

100mmwithADARi(topleft),100mmwithADAR2(secondtotopleft);andat1mm,10 
0 

mm,30mmand100ranwithADAR2(descending);editingwithADARiasafunctionof 

time(topright);andeditingwithADAR2asafunctionoftime(secondtotopright)for 

exemplaryguide08AJUBA512gJD02773v0190.  

1002651 FIG.241showseditingatthetargetAtobeedited("0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

100mmwithADARi(topleft),100mmwithADAR2(secondtotopleft);andat1mm,10 
0 

mm,30mmand100ranwithADAR2(descending);editingwithADARiasafunctionof 

time(topright);andeditingwithADAR2asafunctionoftime(secondtotopright)for 

exemplaryguide08AJUBA512gJD02773v0445.  

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

100mmwithADARi(topleft),100mmwithADAR2(secondtotopleft);andat1mm,10 
0 

mm,30mmand100nunwithADAR2(descending);editingwithADARiasafunctionof 

time(topright);andeditingwithADAR2asafunctionoftime(secondtotopright)for 

exemplaryguideOlCAPSi128gID00001v0116.  

1002671 FIG.243showseditingatthetargetAtobeedited('~0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

100mmwithADARi(topleft),100mmwithADAR2(secondtotopleft);andat1mm,10 
0 

mm,30nAnand100rainwithADAR2(descending);editingwithADARiasafunctionof 

time(topright);andeditingwithADAR2asafunctionoftime(secondtotopright)for 

exemplaryguide06Shaker5G256gID01981v0028.  
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1002661 FIG.242showseditingatthetargetAtobeedited('~0"onthex-axis)andat
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1002681 FIG.244showseditingatthetargetAtobeedited('CO"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

100mmwithADARi(topleft),100mmwithADAR2(secondtotopleft);andat1mm,10 

mm,30mmand100rainwithADAR2(descending);editingwithADARiasafunctionof 

time(topright);andeditingwithADAR2asafunctionoftime(secondtotopright)for 

exemplaryguideOSAJUBA512gJD02773v0062.  

1002691 FIG.245showseditingatthetargetAtobeedited('~0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

100mmwithADARi(topleft),100mmwithADAR2(secondtotopleft);andat1mm,10 

mm,30nAnand100rainwithADAR2(descending);editingwithADARiasafunctionof 

time(topright);andeditingwithADAR2asafunctionoftime(secondtotopright)for 

exemplaryguideOSAJUBA512gJD02773v0189.  

1002701 FIG.246showseditingatthetargetAtobeedited("0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

100mmwithADARi(topleft),100mmwithADAR2(secondtotopleft);andat1mm,10 

mm,30mmand100rainwithADAR2(descending);editingwithADARiasafunctionof 

time(topright);andeditingwithADAR2asafunctionoftime(secondtotopright)for 

exemplaryguideOlCAPSi128gID00001v0082.  

1002711 FIG.247showseditingatthetargetAtobeedited("0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

100mmwithADARi(topleft),100mmwithADAR2(secondtotopleft);andat1mm,10 
0 

time(topright);andeditingwithADAR2asafunctionoftime(secondtotopright)for 

exemplaryguideOSAJUBA512gJD02773v0142.  

1002721 FIG.248showseditingatthetargetAtobeedited("0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot'~0")at 

100mmwithADARi(topleft),100mmwithADAR2(secondtotopleft);andat1mm,10 
0 

mm,30mmand100mmwithADAR2(descending);editingwithADARiasafunctionof 

time(topright);andeditingwithADAR2asafunctionoftime(secondtotopright)for 

exemplaryguide05Shaker5G256gID01585v0155.  

1002731 FIG.249showseditingatthetargetAtobeedited("0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

100mmwithADARi(topleft),100mmwithADAR2(secondtotopleft);andat1mm,10 
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mm,30mmand100mmwithADAR2(descending);editingwithADARiasafunctionof
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0 

mm,30mmand100mmwithADAR2(descending);editingwithADARiasafunctionof 

time(topright);andeditingwithADAR2asafunctionoftime(secondtotopright)for 

exemplaryguideO6Shaker5G256gID01981v0155.  

1002741 FIG.250showseditingatthetargetAtobeedited("0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

100mmwithADARi(topleft),100mmwithADAR2(secondtotopleft);andat1mm,10 
0 

mm,30mmand100mmwithADAR2(descending);editingwithADARiasafunctionof 

time(topright);andeditingwithADAR2asafunctionoftime(secondtotopright)for 

exemplaryguideOlCAPSi128gID00001v0113.  

1002751 FIG.251showseditingatthetargetAtobeedited("0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

100mmwithADARi(topleft),100mmwithADAR2(secondtotopleft);andat1mm,10 
0 

mm,30mmand100ranwithADAR2(descending);editingwithADARiasafunctionof 

time(topright);andeditingwithADAR2asafunctionoftime(secondtotopright)for 

exemplaryguideOlCAPSi128gID00001v0030.  

1002761 FIG.252showseditingatthetargetAtobeedited("0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

100mmwithADARi(topleft),100mmwithADAR2(secondtotopleft);andat1mm,10 
0 

mm,30mmand100ranwithADAR2(descending);editingwithADARiasafunctionof 

time(topright);andeditingwithADAR2asafunctionoftime(secondtotopright)for 

exemplaryguideOlCAPSi128gID00001v0084.  

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

100mmwithADARi(topleft),100mmwithADAR2(secondtotopleft);andat1mm,10 
0 

mm,30mmand100nunwithADAR2(descending);editingwithADARiasafunctionof 

time(topright);andeditingwithADAR2asafunctionoftime(secondtotopright)for 

exemplaryguideOlCAPSi128gID00001v0049.  

1002781 FIG.254showseditingatthetargetAtobeedited('~0"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

100mmwithADARi(topleft),100mmwithADAR2(secondtotopleft);andat1mm,10 
0 

mm,30nAnand100rainwithADAR2(descending);editingwithADARiasafunctionof 

time(topright);andeditingwithADAR2asafunctionoftime(secondtotopright)for 

exemplaryguideOlCAPSi128gID00001v0020.  
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1002771 FIG.253showseditingatthetargetAtobeedited('~0"onthex-axis)andat
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1002791 FIG.255showseditingatthetargetAtobeedited('CO"onthex-axis)andat 

RNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")at 

100mmwithADARi(topleft),100mmwithADAR2(secondtotopleft);andat1mm,10 

mm,30mmand100rainwithADAR2(descending);editingwithADARiasafunctionof 

time(topright);andeditingwithADAR2asafunctionoftime(secondtotopright)for 

exemplaryguideOlCAPSi128gID00001v0051.  

1002801 FIG.256showsadepictionofafirstengineeredguideRNA(top)thatformsa 

singlemismatchwiththetargetSERPINAlmRNAsequenceandasecondexemplaty 

engineeredguideRNA(bottom)targetingSERPINAlmRNAwherethesecondengineered 

guideRNAformstwomismatcheswiththetargetSERPINAlmRNAsequence.  

1002811 FIG.257(left)showsthattheconstructscontainingtheU7promoterU7hairpin, 

andtheSmOPTsequencesexhibitedthehighestlevelsofon-targetRNAediting.FIG.257 

(ight)showsthatthesecondengineeredguideRNAwhichformedanA/CandA/A 

mismatchuponhybridizationtoSERPINAlmRNAexhibitedlesslocaloff-targetediting.  

1002821 FIG.258(left)depictseditingofSERPINAlmRNAwithvariousguidesasa 

functionofguidelengthat24hoursand48hours.FIG.258(right)showstheeditingatthe 

targetAtobeedited("0"onthex-axis)andatRNAeditingatoff-targetpositions 

(representedasblackbarsatpositionsthatarenot"0")at24hoursand48hourswith95 

nucleotideand100nucleotideSERPINAlguides.  

1002831 FIG.259(left)depictseditingofSERPINAlmRNAwiththreeexemplaiy 

guides.FIG.259(ight)showstheeditingatthetargetAtobeedited("0"onthex-axis)and 

withthethreeexemplarySERPINAlguides.  

1002841 FIG.260(left)depictseditingofSERPINAlmRNAwithvariousguidesasa 

functionofguidelengthspanning95,99,103,107,111,115,119,and123nucleotides.FIG.  

260(topright)depictseditingofSERPINAlmRNAwithvariousguidesofguidelengthof 

107,111, and119nucleotideswithandwithoutintroductionofabulge.FIG.260(bottom 

right)showstheeditingatthetargetAtobeedited("0"onthex-axis)andatRNAeditingat 

off-targetpositions(representedasblackbarsatpositionsthatarenot"0")forthe 

SERPINAlguide.  

1002851 FIG.261(right)showsaschematicoftheSERPICINAltargetsequenceandoligo 

tetherengineeredguideRNAs.FIG.261(left)depictseditingofSERPINAlmRNAwith 

theengineeredguideRNAshavingoligotethers.  
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atRNAeditingatoff-targetpositions(representedasblackbarsatpositionsthatarenot"0")
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1002861 FIG.262showsalegendofvariousexemplaiystructuralfeaturespresentin 

guide-targetRNAscaffoldsformeduponhybridizationofalatentguideRNAofthepresent 

disclosuretoatargetRNA.Examplestructuralfeaturesshownincludean8/7 4 

loop(8nucleotidesonthetargetRNAsideand7nucleotidesontheguideRNAside),a2/2 

symmetricbulge(2nucleotidesonthetargetRNAsideand2nucleotidesontheguideRNA 
4 

side),a1/1mismatch(1nucleotideonthetargetRNAsideand1nucleotideontheguide 

RNAside),a5/5symmetricinternalloop(5nucleotidesonthetargetRNAsideand5 

nucleotidesontheguideRNAside),a24bpregion(24nucleotidesonthetargetRNAside 

basepairedto24nucleotidesontheguideRNAside),anda2/3asymmetricbulge(2 

nucleotidesonthetargetRNAsideand3nucleotidesontheguideRNAside).  

1002871 FIG.263showsaschematicofthestructuralfeaturesformedintheguide-target 

RNAscaffoldofvariousengineeredguideRNAsofthepresentdisclosuretargetingLRRK2.  

1002881 FIG.264showsaschematicofthestructuralfeaturesformedintheguide-target 

RNAscaffoldofvariousengineeredguideRNAsofthepresentdisclosuretargetingLRRK2.  

1002891 FIG.265showsaschematicofthestructuralfeaturesformedintheguide-target 

RNAscaffoldofvariousengineeredguideRNAsofthepresentdisclosuretargetingLRRK2.  

DETAILEDDESCRIPTION 

RNAEditingOverview 

1002901 RNAeditingreferstoaprocessbywhichRNAcanbeenzymaticallymodified 

postsynthesisonspecificnucleosides.RNAeditingcancompriseanyoneofaninsertion, 

4 

pseudouridylation(theisomerizationofuridineresidues)anddeamination(removalofan 

aminegroupfromcytidinetogiverisetouridineorC-to-Ueditingthroughrecruitmentofan 

APOBECenzymedescribedhereinorfromadenosinetoinosineorA-to-Ieditingthrough 

recruitmentofanadenosinedeaminasesuchasADAR).EditingofRNAcanbeawayto 

modulateexpressionofapolypeptideforexamplethroughmodulationofpolypeptide

encodingdoublestrandedRNA("dsRNA"herein)substratesthatentertheRNAinterference 

(RNAi)pathway.Thismodulationcanthenactatthechromatinleveltomodulateexpression 

ofthepolypeptide.EditingofRNAcanalsobeawaytoregulategenetranslation.RNA 

editingcanbeamechanisminwhichtoregulatetranscriptrecodingbyregulatingthetriplet 

codontointroducesilentmutationsand/ornon-synonymousmutations.  

1002911 Providedhereinincertainembodimentsarecompositionsthatcomprise 

engineeredguideRNAsandengineeredpolynucleotidesencodingthesamethatfacilitate 

45 

deletionorsubstitutionofanucleotide(s).ExamplesofRNAeditinginclude
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RNAeditingviaanRNAeditingentityorabiologicallyactivefragmentthereofandmethods 

Deaminase ofusingthesame.InanaspectanRNAeditingentitycancompriseanadenosine 9 

ActingonRNA(ADAR)andbiologicallyactivefragmentsthereofInsomeinstances, 

ADARsareenzymesthatcatalyzethechemicalconversionofadenosinestoinosinesin 

RNA.Becausethepropertiesofinosine nmmcthoseofguanosine(inosinewillformtwo 

hydrogenbondswithcytosineforexample),inosinecanberecognizedasguanosinebythe 
translationalcellularmachinery. Adenosme-to9 therefore, 

-inosme(A-to-I)RNAediting 

effectivelychangestheprimarysequenceofRNAtargets.IngeneralADARenzymessharea 
9 

commondomainarchitecturecomprisingavariablenumberofamino-terminaldsRNA 
9 

bindingdomains(dsRBDs)andasinglecarboxy-terminalcatalyticdeaminasedomain.  
HumanADARspossesstwoorthreedsRBDs.EvidencesuggeststhatADARscanform 

homodimeraswellasheterodimerwithotherADARswhenboundtodouble-strandedRNA, 

howeveritcanbecurrentlyinconclusiveifdimerizationisneededforeditingtooccur.  

1002921 ThreehumanADARgeneshavebeenidentified(ADARs1-3)withADARi 

(officialsymbolADAR)andADAR2(ADARB1)proteinshavingwell-characterized 
adenosinedeaminationactivity.ADARshaveatypicalmodular 9 

domainorganizationthat 

includesatleasttwocopiesofadsRNAbindingdomain(dsRBDADARiwiththree 

dsRBDs;ADAR2andADAR3eachwithtwodsRBDs)intheirN-terminalregionfollowed 

byaC-terminaldeaminasedomain.  

1002931 SpecificRNAeditingcanleadtotranscriptrecoding.Becauseinosinesharesthe 

basepairingpropertiesofguanosinethetranslationalmachineryinterpretseditedadenosines 
9 

proteinproducts.Morethanhalfthetripletcodonsinthegeneticcodecouldbereassigned 

throughRNAediting.DuetothedegeneracyofthegeneticcodeRNAeditingcancauseboth 

silentandnon-synonymousaminoacidsubstitutions.  

1002941 InsomecasestargetinganRNAcanaffectsplicing.Adenosinestargetedfor 

editingcanbedisproportionatelylocalizednearsplicejunctionsinpre-mRNA.Therefore, 
9 9 

duringformationofadsRNAADARsubstrateintroniccis-actingsequencescanformRNA 
duplexesencompassingsplicingsitesandpotentiallyobscuringthemfromthesplicing 

machinery.FurthermorethroughmodificationofselectadenosinesADARscancreateor 

eliminatesplicingsitesbroadlyaffectinglatersplicingofthetranscript.Similartothe 

translationalmachinerythespliceosomeinterpretsinosineasguanosineandthereforea 

canonicalGU5'splicesiteandAG3'acceptorsitecanbecreatedviathedeaminationofAU 

46 

asguanosinealteringthetripletcodonwhichcanresultinaminoacidsubstitutionsin
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(IU 0U)andAA(Al AG),respectively.CorrespondinglyRNAeditingcandestroya 

canonicalAG3'splicesite(JO Go).  
0 

1002951 InsomecasestargetinganRNAcanaffectmicroRNA(miRNA)productionand 

function.ForexampleRNAeditingofapre-miRNAprecursorcanaffecttheabundanceofa 

miRNARNAeditingintheseedofthemiRNAcanredirectittoanothertargetfor 

translationalrepressionorRNAeditingofamiRNAbindingsiteinanRNAcaninterfere 

withmiRNAcomplementarityandthusinterferewithsuppressionviaRNAi.  

1002961 InanaspectanRNAeditingentitycanberecruitedbyaguideRNAofthe 

presentdisclosure.InsomeexamplesaguideRNAcanrecruitanRNAeditingentitythat 

whenassociatedwiththeguideRNAandatargetRNAasdescribedhereinfacilitates:an 

editingofabaseofanucleotideofthetargetRNAamodulationoftheexpressionofa 

polypeptideencodedbyasubjecttargetRNA(suchasLRRK2,SNCAPIINKi, Tauand 

othersdescribedherein);oracombinationthereofAguideRNAcanoptionallycontainan 

RNAeditingentityrecruitingdomaincapableofrecruitinganRNAediting ty.Insome 

embodimentsaguideRNAcanlackanRNAeditingentityrecruitingdomainandstillbe 

capableofbindinganRNAeditingentityorbeboundbyit.  

RNA-EDITINGSYSTEMS 

1002971 DisclosedhereinareengineeredguideRNAsandengineeredpolynucleotides 

encodingthesameforsite-specificselectiveeditingofatargetRNAviaanRNAediting 

entityorabiologicallyactivefragmentthereofAnengineeredguideRNAofthepresent 

hybridizedtothetargetRNAtoformaguide-targetRNAscaffoldatleastaportionofthe 

latentstructuremanifestsasatleastaportionofastructuralfeatureasdescribed 0 

1002981 AnengineeredguideRNAasdescribedhereincomprisesatargetingdomainwith 

complementaritytoatargetRNAdescribedherein.AssuchaguideRNAcanbeengineered 

tosite-specifically/selectivelytargetandhybridizetoaparticulartargetRNAthus 

facilitatingeditingofaspecifictargetRNAviaanRNAeditingentityorabiologicallyactive 

fragmentthereofThetargetingdomaincanincludeanucleotidethatispositionedsuchthat, 

whentheguideRNAishybridizedtothetargetRNAthenucleotideopposesabasetobe 

editedbytheRNAeditingentityorbiologicallyactivefragmentthereofanddoesnotbase 
0 

pairordoesnotfullybasepairwiththebasetobeedited.Thismismatchcanhelpto 

localizeeditingoftheRNAeditingentitytothedesiredbaseofthetargetRNA.However,0in 

47 

disclosurecancompriselatentstructuressuchthatwhentheengineeredguideRNAis
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someinstancestherecanbesomeandinsomecasessignificantofftargeteditinginaddition 

tothedesirededit.  
0 

1002991 HybridizationofthetargetRNAandthetargetingdomainoftheguideRNA 

producesspecificsecondaryandtertiaiystructuresintheguide-targetRNAscaffoldthat 

manifestuponhybridizationwhicharereferredtohereinas"latentstructures." Latent 

structureswhenmanifestedbecomestructuralfeaturesdescribedhereinincluding 
4 

mismatchesbulgesinternalloopsandhairpins.Withoutwishingtobeboundbytheotythe 

presenceofstructuralfeaturesdescribedhereinthatareproduceduponhybridizationofthe 

guideRNAwiththetargetRNAconfiguretheguideRNAtofacilitateaspecificorselective 

targetededitofthetargetRNAviatheRNAeditingentityorbiologicallyactivefragment 

thereofFurtherthestructuralfeaturesincombinationwiththemismatchdescribedabove 

generallyfacilitateanincreasedamountofeditingofatargetadenosinefewerofftarget 

editsorbothascomparedtoaconstructcomprisingthemismatchaloneoraconstruct 

havingperfectcomplementaritytoatargetRNA.Accordinglyrationaldesignoflatent 

structuresinengineeredguideRNAsofthepresentdisclosuretoproducespecificstructural 

featuresinaguide-targetRNAscaffoldcanbeapowerfultooltopromoteeditingofatarget 

RNAwithhighspecificityselectivityandrobustactivity.  

1003001 InsomeembodimentstheengineeredguideRNAsofthepresentdisclosurecan 

beprovidedinanengineeredRNAconstructcomprisingotherRNAelementssuchas 

snRNAsequencessnRNAhairpinsorboth.ForexampleanengineeredRNAmaycomprise 

anyengineeredguideRNAdisclosedhereinandanSmOPTsequenceaU7hairpinorboth.  

guideRNA.  

EngineeredGuideRNAs 

1003011 ProvidedhereinareengineeredguideRNAswithoneormorelatentstructures 

("latentstructureguideRNAs")thatmanifestasoneormorestructuralfeaturesupon 

hybridizationoftheengineeredguideRNAtoatargetRNA(forexampleanRNA 

implicatedinadiseaseorcondition)andcompositionscomprisingsaidengineeredguide 

RNAs.Asdisclosedhereinthestructuralfeaturesincombinationdescribedhereingenerally 

facilitateanincreasedamountofeditingofatargetadenosineofthetargetRNAfeweroff 

targeteditsorbothascomparedtoaconstructcomprisinglackingthestructuralfeatures.  

Asusedhereinthetermengineered"inreferencetoaguideRNAorpolynucleotide 

encodingthesamereferstoanon-naturallyoccurringguideRNAorpolynucleotideencoding 
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thesame.Suchanengineeredguideorengineeredpolynucleotideencodinganengineered 

guidewhenadministeredtoasubjectcanbereferredtoasaheterologousguideRNAor 

heterologouspolynucleotide.InsomeexamplestheengineeredguideRNAcanbeencoded 

byanengineeredpolynucleotide.InsomeinstancestheengineeredguidecanbeanRNA 

engineeredguide.InsomeinstancestheengineeredguidecancompriseRNAandcan 

furthercompriseatleastondeoxyribonucleotide.Insomeexamplestheengineeredguide 

RNAcomprisesaDNAbase.InsomeexamplestheengineeredguideRNAcomprisesRNA 

basesexclusively.InsomeexamplestheengineeredguideRNAcomprisesmodifiedDNA 

basesorunmodifiedDNAbases.InsomeexamplestheengineeredguideRNAcomprises 

modifiedRNAbasesorunmodifiedRNAbases.Insomeexamplestheengineeredguide 

RNAcomprisesbothDNAandRNAbases.Insomeexamplesanengineeredguideofthe 

disclosurecanbeutilizedforRNAeditingforexampletopreventortreatadiseaseor 

condition.InsomecasesanengineeredguideRNAcanbeusedinassociationwithasubject 

RNAeditingentitytoeditatargetRNAormodulateexpressionofapolypeptideencodedby 

thetargetRNA.Insomeexamplescompositionsdisclosedhereincanincludeengineered 

guideRNAscapableoffacilitatingeditingbysubjectRNAeditingentitiessuchasADAR 

polypeptidesorbiologicallyactivefragmentsthereof 

1003021 InsomeexamplesprovidedhereinareengineeredlatentguideRNAsthatupon 

hybridizationtoatargetRNAimplicatedinadiseaseorconditionformaguide-targetRNA 

scaffoldcomprisingastructuralfeatureselectedfromthegroupconsistingofabulgean 

internalloopahairpinandanycombinationthereofwhereinthestructuralfeature 

1003031 InsomeexamplesanengineeredguideRNAdisclosedhereincomprise:(a)at 
(b)atleastonestructuralfeatureo 

leastoneRNAeditingenzymerecruitingdomaiw , r(c)any 

combinationthereofwheretheengineeredguideRNAisconfiguredtofacilitateeditingofa 

nucleotidebaseofanucleotideofatargetRNAmoleculetomodulateanexpressionlevelof 

aprotein(e.g.,ABCA4,APPSERPINAlHEXALRRK2SNCACFTRAPPOBA, 

PINKiorLIPA)expressedfromsaidtargetRNAmolecule.  

1003041 Insomeexampleschemicalmodificationofthebaseofthenucleotideinthe 

targetRNAmolecules(e.g.,anadenosinetoinosineedit)canbeconfirmedbysequencing 

(e.g.,Sangersequencingornextgeneratingsequencing).Insomeexamplesconfirmingthat 

chemicalmodificationhasoccurredcomprisesisolatingoneormoretargetRNAmolecules 

towhichanengineeredguidehasbeenadministeredandthenconvertingthetargetRNAto 
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eDNAbyreversetranscriptasepriortosequencing.Insomeexamplesthesequencing 

employedcanbeSangersequencingnextgenerationsequencingoracombinationthereof 

0 TargetingDomain 

1003051 EngineeredguideRNAsdisclosedhereincanbeengineeredinanywaysuitable 

forRNAediting.InsomeexamplesanengineeredguideRNAgenerallycomprisesatleasta 

targetingsequencethatallowsittohybridizetoaregionofatargetRNAmolecule.A 

targetingsequencecanalsobereferredtoasa4argetingdomain"ora'~targetingregion 

1003061 InsomecasesatargetingsequenceofanengineeredguideRNAallowsthe 

engineeredguideRNAtotargetanRNAsequencethroughbasepairingsuchasWatson 

Crickbasepairing.InsomeexamplesthetargetingsequencecanbelocatedateithertheN

terminusorC-terminusoftheengineeredguideRNA.Insomecasesthetargetingsequence 

canbelocatedatbothtermini.Thetargetingsequencecanbeofanylength.Insomecases 

thetargetingsequencecanbeatleastabout:1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16, 

17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,37,38,39,40,41, 

42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66, 

67,68,69,70,71,72,73,74,75,76,77,78,79,80,81,82,83,84,85,86,87,88,89,90,91, 

92,93,94,95,96,97,98,99,100,101,102,103,104,105,106,107,108,109,110,111, 

112,113,114,115,116,117,118,119,120,121,122,123,124,125,126,127,128,129, 

130,131,132,133,134,135,136,137,138,139,140,141,142,143,144,145,146,147, 

148,149,150,oruptoabout200nucleotidesinlength.Insomecasesthetargetingsequence 

21,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,37,38,39,40,41,42,43,44,45, 

46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70, 

71,72,73,74,75,76,77,78,79,80,81,82,83,84,85,86,87,88,89,90,91,92,93,94,95, 

96,97,98,99,100,101,102,103,104,105,106,107,108,109,110,111,112,113,114, 

115,116,117,118,119,120,121,122,123,124,125,126,127,128,129,130,131,132, 

133,134,135,136,137,138,139,140,141,142,143,144,145,146,147,148,149,150,or 

200nucleotidesinlength.InsomeexamplesanengineeredguideRNAcomprisesatargeting 

sequencethatcanbeabout75-100,80-110,90-120,or95-115nucleotidesinlength.Insome 

examplesanengineeredguidecomprisesatargetingsequencethatcanbeabout100 

nucleotidesinlength.  

1003071 InsomeexamplesthetargetRNAsequencecanbeanmRNAmoleculeorapre

mRNAmolecule.FIGS.2Aand2BillustrateusingengineeredguideRNAsdisclosedherein 
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totargetbothpre-mRNAmolecules(FIG.2A)andmRNAmolecules(FIG.2B).Asis 

illustratedinFIG.2AtheengineeredguideRNAiscomplementaryatleastinparttoboth 

anintronandanexonofapre-mRNAmolecule.Insomeexamplestheengineeredguide 

RNAcanbecomplementaiyonlytoanexonregionofapre-mRNAmolecule.  

1003081 InsomeexamplesthetargetRNAsequencecanbeanmRNAmolecule.Insome 

examplesthemRNAmoleculecomprisesaprematurestopcodon.Insomeexamplesthe 

mRNAcomprises1, 2,3,4or5prematurestopcodons.Insomeexamplesthestopcodon 

canbeanamberstopcodon(UAG),anochrestopcodon(UAA),oranopalstopcodon 

(UGA),oracombinationthereofInsomeexamplestheprematurestopcodoncanbea 

consequenceofapointmutation.Insomeexamplestheprematurestopcodoncauses 

translationterminationofanexpressionproductexpressedbythemRNAmolecule.Insome 

examplestheprematurestopcodoncanbeproducedbyapointmutationonanmRNA 

moleculeincombinationwithtwoadditionalnucleotides.Insomeexamplesthetwo 

additionalnucleotidescanbe(i)aUand(ii)anAoraGona5'anda3endofthepoint 

mutation.  

1003091 InsomeexamplesthetargetRNAsequencecanbeapre-mRNAmolecule.In 

someexamplesthepre-mRNAmoleculecomprisesasplicesitemutation.Insomeexamples 

thesplicesitemutationfacilitatesunintendedsplicingofapre-mRNAmolecule.Insome 

examplesthesplicesitemutationresultsinmistranslationand/ortruncationofaprotein 

encodedbythepre-mRNAmolecule.  

1003101 InsomeexamplesthetargetRNAmoleculecanbeapre-mRNAormRNA 

OBAPINKiorLIPAgeneafragmentofanyoftheseoranycombinationthereofInsome 

examplesthetargetRNAmoleculecanbeaencodedbygeneselectedfromABCA4AAT, 

SERPINAlSERPINAlP342KHEXALRRK2,SNCAAPPTauOBAPINKiRAB7A 

CFTRALASiATP7BATP7B01226RHFBC282YLIPAc.894G>APCSK9startsite, 

orSCNN1AstartsiteafragmentanyoftheseoranycombinationthereofInsome 

examplesthetargetRNAmoleculeencodesanABCA4,APPSERPINAlHEXALRRK2, 

SNCACFTRAPPOBAPINKi, TauorLIPAproteinafragmentofanyoftheseora 

combinationthereofInsomeexamplesthetargetRNAmoleculeencodesABCA4AAT, 

SERPINAlSERPINAlB342KHEXALRRK2,SNCAAPPTauOBAPINKiRAB7A 

CFTRALASiATP7BATP7B01226RHFEC282YLIPAc.894G>Aafragmentanyof 

theseoranycombinationthereofInsomeexamplestheDNAencodingtheRNAmolecule 
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comprisesamutationrelativetoanotherwiseidenticalreferenceDNAmolecule.Insome 

examplestheRNAmoleculecomprisesamutationrelativetoanotherwiseidentical 

referenceRNAmolecule.InsomeexamplestheproteinencodedforbythetargetRNA 

moleculecompnsesamutationrelativetoanotherwiseidenticalreferenceprotein.  

1003111 InsomeexamplesthetargetRNAmoleculecanbeencodedbyatleastinparta 

SERPINAlgene.InsomeexamplestheSERPINAlgenecomprisesamutation.Insome 

examplesthemutationcanbeasubstitutionofa0withanAatnucleotideposition9989 

withinawildtypeSERPINAlgene(suchasaccessionnumberNC000014.9:c94390654

94376747).Insomeexamplesthemutationcausesorcontributestoanantitrypsin(AAT) 

deficiencysuchasalpha-iantitrypsindeficiency(AATD)inasubjecttowhichthe 

engineeredguideRNAcanbeadministeredtotreattheAATD.  

1003121 InsomeexamplesthetargetRNAmoleculecanbeencodedbyatleastinpartan 

ABCA4gene.InsomeexamplestheABCA4genecomprisesamutation.Insomeexamples, 

themutationcomprisesasubstitutionofaGwithanAatnucleotideposition5882ina 

wildtypeABCA4gene(suchasaccessionnumberNC000001. 11:c94121149-93992837).In 

someexamplesthemutationcomprisesaGwithanAatnucleotideposition5714ina 

wildtypeABCA4gene(suchasaccessionnumberNC000001.11:c94121149-93992837).In 

someexamplesthemutationcomprisesasubstitutionofaGwithanAatnucleotideposition 

6320inawildtypeABCA4gene(suchasaccessionnumberNC000001. 11:c94121149

93992837).Insomeexamplesthemutationcausesorcontributestomacdardegenerationin 

asubjecttowhichtheengineeredguideRNAisadministered.Insomeexamplesthemacular 

moleculecompnsesanadenosinewitha5' 0.Insomeexamplestheadenosinewiththe5' 0 

canbethebaseintendedforchemicalmodificationbytheRNAeditingentity.Insome 

examplestheRNAeditingentitycanbeanADARandtheADARchemicallymodifiesthe 

adenosinewiththe5' 0afterrecruitmentbythedoublestrandedsubstrate.  

1003131 InsomeexamplesthetargetRNAmoleculeencodesatleastinpartanamyloid 

precursorprotein(APP).InsomeexamplesthetargetRNAmoleculeencodesatleastin 

partanAPPcleavagesite.InsomeexamplesthetargetRNAmoleculeencodesatleastin 

partabetasecretase(BACE)orgammasecretasecleavagesiteofanAPPprotein.Insome 

examplesthetargetRNAmoleculeencodesatleastinpartabetasecretase(BACE) 

cleavagesiteofanAPPprotein.InsomeexamplesthetargetRNAmoleculeencodesat 

leastinpartanAPPstartsite.InsomeexamplescleavageoftheAPPproteinatthecleavage 
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citecausesorcontributestoAmyloidbeta(A~orAbeta)peptidedepositioninthebrainor 

bloodvessels.InsomeexamplestheAbetadepositioncausesorcontributestoa 

neurodegenerativedisease.InsomeexamplesthediseasecomprisesAlzheimer'sdisease, 

ParkinsonsdiseasecorticobasaldegenerationdementiawithLewybodiesLewybody 

variantofAlzheimer'sdiseaseParkinsonsdiseasewithdementiaPick'sdisease, 

progressiyesupranuclearpalsy, dementiafronto-temporaldementiawithParkinsonism 

linkedtotaumutationsonchromosome17,oranycombinationthereof 

1003141 Insomecasesatargetingsequencecompnsesatleast 5 O0 oatleast55%atleast 

600oatleast650oatleast700oatleast750oatleast8O~oatleast850oatleast860oatleast 

870oatleast88~oatleast890oatleast900oatleast910oatleast920oatleast930oatleast 

94%atleast 9 5 0 oatleast9 6 0 oatleast97%,atleast98%atleast9 9 0 oorlOO'~osequence 

complementaritytoatargetRNA.Insomecasesatargetingsequencecompriseslessthan 

1000ocomplementaritytoatargetRNAsequence.Forexampleatargetingsequenceanda 

regionofatargetRNAthatisboundbythetargetingsequencecanhaveasinglebase 

mismatch.InothercasesthetargetingsequenceofanengineeredguideRNAcomprisesat 

leastabout1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,20,30,40,50,60,70,80,90, 

100,110,120,130,140,150,160,170,180,190,oruptoabout200unpairedbaseswherein 

theunpairedbasesareapartofastructuralfeaturedisclosedherein.Inothercasesthe 

targetingsequenceofanengineeredguideRNAcomprisesnomorethanabout1, 2,3,4,5,6, 

7,8,9,10,11,12,13,14,15,16,20,30,40,50,60,70,80,90,100,110,120,130,140,150, 

160,170,180,190,oruptoabout200unpairedbaseswhereintheunpairedbasesarepartof 

structuralfeaturesprovidedherein.Insomeexamplesatargetingsequencecomprisesat 

leastabout1,2,3,4,5,6,7,8,9,10,11,12,13,14,oruptoabout15nucleotidesthatdiffer 

relativetoanRNAsequencewithperfectcomplementaritytoasubjecttargetRNA.Insome 

examplesatargetingsequencecomprisesnomorethanabout1, 2,3,4,5,6,7,8,9,10,11, 

12,13,14,or15nucleotidesthatdifferincomplementarityfromawildtypeRNAofasubject 

targetRNA.Insomecasesatargetingsequencecomprisesatleast50nucleotideshaving 

complementaritytoatargetRNA.Insomecasesatargetingsequencecomprisesfrom50to 

150nucleotideshavingcomplementaritytoatargetRNA.Insomecasesatargeting 

sequencecomprisesfrom50to200nucleotideshavingcomplementantytoatargetRNA.In 

somecasesatargetingsequencecomprisesfrom50to250nucleotideshaving 

complementaritytoatargetRNA.Insomecasesatargetingsequencecomprisesfrom50to 

53 

astructuralfeaturedisclosedherein.Insomeexamplesunpairedbasesareassociatedwith



WO20221103852 PCTfLTS2O21/058799 

300nucleotideshavingcomplementaritytoatargetRNA.Insomecasesatargeting 
9 

sequencecompnses50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68 

69,70,71,72,73,74,75,76,77,78,79,80,81,82,83,84,85,86,87,88,89,90,91,92,93, 

94,95,96,97,98,99,100,101,102,103,104,105,106,107,108,109,110,111,112,113, 

114,115,116,117,118,119,120,121,122,123,124,125,126,127,128,129,130,131, 

132,133,134,135,136,137,138,139,140,141,142,143,144,145,146,147,148,149, 

150,151,152,153,154,155,156,157,158,159,160,161,162,163,164,165,166,167, 

168,169,170,171,172,173,174,175,176,177,178,179,180,190,191,192,193,194, 

195,196,197,198,199,200,201,202,203,204,205,206,207,208,209,210,211,212, 

213,214,215,216,217,218,219,220,221,222,223,224,225,226,227,228,229,230, 

231,232,233,234,235,236,237,238,239,240,241,242,243,244,245,246,250,251, 

252,253,254,255,256,257,258,259,260,261,262,263,264,265,266,267,268,269, 

270,271,272,273,274,275,276,277,278,279,280,281,282,283,284,285,286,287, 

288,289,290,291,292,293,294,295,296,297,298,299,or300nucleotideshaving 

complementantytoatargetRNA.Insomecasesatargetingsequencecomprisesmorethan 

50nucleotidestotalandhasatleast50nucleotideshavingcomplementaritytoatargetRNA.  

Insomecasesatargetingsequencecomprisesfrom50to400nucleotidestotalandhasfrom 

50to150nucleotideshavingcomplementaritytoatargetRNA.Insomecasesatargeting 

sequencecomprisesfrom50to400nucleotidestotalandhasfrom50to200nucleotides 

havingcomplementaritytoatargetRNA.Insomecasesatargetingsequencecomprisesfrom 

50to400nucleotidestotalandhasfrom50to250nucleotideshavingcomplementaritytoa 

andhasfrom50to300nucleotideshavingcomplementaritytoatargetRNA.Insomecases, 

theatleast50nucleotideshavingcomplementaritytoatargetRNAareseparatedbya 

structuralfeaturedescribedherein(e.g.oneormoremismatchesoneormorebulgesorone 

ormoreloopsoneormorehairpinsoranycombinationthereofl.Insomecasesthe50to 

150nucleotideshavingcomplementaritytoatargetRNAareseparatedbyastructuralfeature 

describedherein(e.g.oneormore mismatchesoneormorebulgesoroneormoreloops, 

oneormorehairpinsoranycombinationthereofl.Insomecasesthe50to200nucleotides 

havingcomplementaritytoatargetRNAareseparatedbyastructuralfeaturedescribed 

herein(e.g.oneormore mismatchesoneormorebulgesoroneormoreloopsoneormore 

hairpinsoranycombinationthereof).Insomecasesthe50to250nucleotideshaving 

complementaritytoatargetRNAareseparatedbyastructuralfeaturedescribedherein(e.g.  
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oneormoremismatchesoneormorebulgesoroneormoreioopsoneormorehairpinsor 

anycombinationthereof).Insomecasesthe50to300nucleotideshavingcomplementarity 

toatargetRNAareseparatedbyastructuralfeaturedescribedherein(e.g.oneormore 

mismatchesoneormorebulgesoroneormoreloopsoneormorehairpinsorany 

combinationthereof).Forexampleatargetingsequencecancompriseatotalof54 

nucleotideswhereinsequentially,25nucleotidesarecomplementaritytoatargetRNA,4 

nucleotidesformabulgeand25nucleotidesarecomplementaritytoatargetRNA.As 

anotherexampleatargetingsequencecomprisesatotalof118nucleotideswherein, 

sequentially,25nucleotidesarecomplementaritytoatargetRNA4nucleotidesforma 

bulge,25nucleotidesarecomplementaritytoatargetRNA,14nucleotidesformaninternal 

loopand50nucleotidesarecomplementarytoatargetRNA.  

1003151 InsomecasesanengineeredguideRNAcancomprisemultipletargeting 

sequences.Insomeinstancesoneormoretargetsequencedomainsintheengineeredguide 

RNAcanbindtooneormoreregionsofatargetRNA.Forexampleafirsttargeting 

sequencecanbeconfiguredtobeatleastpartiallycomplementarytoafirstregionofatarget 

RNA(e.g.,afirstexonofapre-mRNA),whileasecondtargetingsequencecanbeconfigured 

tobeatleastpartiallycomplementarytoasecondregionofatargetRNA(e.g.asecondexon 

ofapre-mRNA).Insomeinstancesmultipletargetsequencescanbeoperativelylinkedto 

providecontinuoushybridizationofmultipleregionsofatargetRNA.Insomeinstances, 

multipletargetsequencescanprovidenon-continuoushybridizationofmultipleregionsofa 

targetRNA.A"non-continuousoverlaporhybridizationreferstohybridizationofafirst 

regionofatargetRNAbyasecondtargetingsequencewherethefirstregionandthesecond 

regionofthetargetRNAarediscontinuous(e.g., wherethereisinterveningsequence 

betweenthefirstandthesecondregionofthetargetRNA).Forexampleatargeting 

sequencecanbeconfiguredtobindtoaportionofafirstexonandcancompnseaninternal 

asymmetricloop(e.g.,anoligotether)thatisconfiguredtobindtoaportionofasecond 

exonwhiletheinterveningsequencebetweentheportionofexon1andtheportionofexon2 

isnothybridizedbyeitherthetargetingsequenceortheoligotether.Useofanengineered 

guideRNAasdescribedhereinconfiguredfornon-continuoushybridizationcanprovidea 

numberofbenefits.Forinstancesuchaguidecanpotentiallytargetpre-mRNAduring 

transcription(orshortlythereafter),whichcanthenfacilitatechemicalmodificationusinga 

deaminase(e.g.,ADAR)co-transcriptionallyandthusincreasetheoverallefficiencyofthe 
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chemicalmodification.Furthertheuseofoligotetherstoprovidenon-continuous 

hybridizationwhileskippinginterveningsequencecanresultinshortermorespecificguide 

RNAwithfeweroff-targetediting.  

1003161 InsomeinstancesanengineeredguideRNAconfiguredfornon-continuous 

hybridizationtoatargetRNA(e.g.,anengineeredguideRNAcomprisingatargeting 

sequencewithanoligotether)canbeconfiguredtobinddistinctregionsoratargetRNA 

separatedbyinterveningsequence.Insomeinstancestheinterveningsequencecanbeat 

least1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26 

27,28,29,30,31,32,33,34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51, 

52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71,72,73,74,75,76, 

77,78,79,80,81,82,83,84,85,86,87,88,89,90,91,92,93,94,95,96,97,98,99,100, 

110,120,130,140,150,160,170,180,190,200,210,220,230,240,250,260,270,280, 

290,300,310,320,330,340,350,360,370,380,390,400,410,420,430,440,450,460, 

470,480,490,500,510,520,530,540,550,560,570,580,590,600,610,620,630,640, 

650,660,670,680,690,700,710,720,730,740,750,760,770,780,790,800,810,820, 

830,840,850,860,870,880,890,900,910,920,930,940,950,960,970,980,990,1000, 

1100,1200,1300,1400,1500,1600,1700,1800,1900,2000,2100,2200,2300,2400,2500, 

2600,2700,2800,2900,3000,3100,3200,3300,3400,3500,3600,3700,3800,3900,4000, 

4100,4200,4300,4400,4500,4600,4700,4800,4900,5000,5100,5200,5300,5400,5500, 

5600,5700,5800,5900,6000,6100,6200,6300,6400,6500,6600,6700,6800,6900,7000, 

7100,7200,7300,7400,7500,7600,7700,7800,7900,8000,8100,8200,8300,8400,8500, 

10000nucleotides.Insomeinstancesthetargetingsequenceandoligotethercantarget 

distinctnon-continuousregionsofthesameintronorexon.Insomeinstancesthetargeting 

sequenceandoligotethercantargetdistinctnon-continuousregionsofadjacentexonsor 

introns.Insomeinstancesthetargetingsequenceandoligotethercantargetdistinctnon

continuousregionsofdistalexonsorintrons.  

B.EngineeredGuideRNAsHavingaRecruitingDomain 

1003171 InsomeexamplesanengineeredguideRNAcancompriseanRNAeditingentity 

recruitingdomainformedandpresentintheabsenceofbindingtoatargetRNA.AnRNA 

editingentitycanberecruitedbyanRNAeditingentityrecruitingdomainonanengineered 

guideRNA.InsomeexamplesanengineeredguideRNAcomprisinganRNAeditingentity 

recnutingdomaincanbeconfiguredtofacilitateeditingofabaseofanucleotideofa 
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polynucleotideofaregionofasubjecttargetRNAmodulationexpressionofapolypeptide 

encodedbythesubjecttargetRNAorboth.InsomecasesanengineeredguideRNAcanbe 

configuredtofacilitateaneditingofabaseofanucleotideorpolynucleotideofaregionofan 

RNAbyasubjectRNAeditingentity.InordertofacilitateeditinganengineeredguideRNA 

ofthedisclosurecan 9 

recruitanRNAeditingentity.  
1003181 VariousRNAeditingentityrecruitingdomainscanbeutilized.Insomeexamples 

4 

arecruitingdomaincompnses:GlutamateionotropicreceptorAMPAtypesubunit2 
9 

(GluR2),APOBECMS2-bacteriophage-coat-protein-recruitingdomainAluaTALEN 
recruitingdomainaZn-fingerpolypeptiderecruitingdomainamega-TALrecruiting 

domainoraCasl3recruitingdomaincombinationsthereoformodifiedversionsthereofIn 

someexamplesmorethanonerecruitingdomaincanbeincludedinanengineeredguideof 

thedisclosure.Inexampleswherearecruitingsequenceispresenttherecruitingsequence 

canbeutilizedtopositiontheRNAeditingentitytoeffectivelyreactwithasubjecttarget 

RNAafterthetargetingsequenceforexampleanantisensesequencehybridizestoatarget 

RNA.InsomecasesarecruitingsequencecanallowfortransientbindingoftheRNA 

editingentitytotheengineeredguideRNA.Insomeexamplestherecruitingsequence 

allowsforpermanentbindingoftheRNAeditingentitytotheengineeredguide.Arecruiting 

sequencecanbeofanylength.Insomecasesarecruitingsequencecanbefromabout1, 2,3, 

4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30, 

31,32,33,34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55, 

56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71,72,73,74,75,uptoabout80 

4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30, 

31,32,33,34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55, 

56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71,72,73,74,75,or80nucleotides 

inlength.Insomecasesarecruitingsequencecanbeabout45nucleotidesinlength.Insome 
9 

casesatleastaportionofarecruitingsequencecompnsesatleast1toabout75nucleotides.  

Insomecasesatleastaportionofarecruitingsequencecomprisesabout45nucleotidesto 

about60nucleotides.InsomeaspectsanRNAeditingentityrecruitingdomaincanforma 

recruitmenthairpinasdisclosedherein.ArecruitmenthairpincanrecruitanRNAediting 

entitysuchasADARInsomeembodimentsarecruitmenthairpincomprisesaGluR2 

domain.  

domain.InsomeembodimentsarecruitmenthairpincomprisesanAlu 9 
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1003191 InanembodimentanRNAeditingentityrecruitingdomaincomprisesaGluR2 

sequenceorfunctionalfragmentthereofInsomecasesaGluR2sequencecanberecognized 

byanRNAeditingentitysuchasanADARorbiologicallyactivefragmentthereofInsome 

embodimentsaGluR2sequencecanbeanon-naturallyoccurringsequence.Insomecasesa 

GluR2sequencecanbemodifiedforexampleforenhancedrecruitment.Insome 

embodimentsaGluR2sequencecancompriseaportionofanaturallyoccurringGluR2 

sequenceandasyntheticsequence.  

1003201 InsomeexamplesarecruitingdomaincomprisesaGluR2sequenceora 

sequencehavingatleastabout700oStPo850o,900o,950o980o,990oor100%identity 

and/orlengthto: 

GUGGAAUAGUAUAACAAUAUGCUAAAUGUUGUUAUAGUAUCCCAC(SEQID 

NO:3).Insomecasesarecruitingdomaincancompriseatleastabout80~osequence 

homologytoatleastabout10,15,20,25,or30nucleotidesofSEQIDNO:3.Insome 

examplesarecruitingdomaincancompriseatleastabout90% 9 5 0 o96%,9 7 0 o98%or 

990osequencehomologyand/orlengthtoSEQIDNO:3.  

1003211 AdditionalRNAeditingentityrecruitingdomainsarealsocontemplated.Inan 

embodimentarecruitingdomaincomprisesanapolipoproteinBmRNAeditingenzyme, 

catalyticpolypeptide-like(APOBEC)domain.InsomecasesanAPOBECdomaincan 

compriseanon-naturallyoccurringsequenceornaturallyoccurringsequence.Insome 

embodimentsanAPOBEC-domain-encodingsequencecancompriseamodifiedportion.In 

somecasesanAPOBEC-domain-encodingsequencecancompriseaportionofanaturally 

befromanM52-bacteriophage-coat-protein-recruitingdomain.Inanotherembodimenta 

recnutingdomaincanbefromanAludomain.Insomeexamplesarecruitingdomaincan 

compriseatleastabout:70%SO~o, 8 5 0 o90%or95%sequencehomologyand/orlengthto 

atleastabout:15,20,25,30,or35nucleotidesofanAPOBECM52-bacteriophage-coat

protein-recruitingdomainorAludomain.  

1003221 AnynumberofrecruitingsequencescanbefoundinanengineeredguideRNAof 

thepresentdisclosure.Insomeexamplesatleastabout0,1,2,3,4,5,6,7,8,9,orupto 

about10recruitingsequencescanbeincludedinanengineeredguide.Recruitingsequences 

canbelocatedatanypositionofguideRNAs.Insomecasesarecruitingsequencecanbeon 

anN-terminusmiddleorC-terminusofapolynucleotide.Arecruitingsequencecanbe 

upstreamordownstreamofatargetingsequence.Insomecasesarecruitingsequenceflanks 
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atargetingsequenceofaguideRNA.Arecruitingsequencecancompriseallribonucleotides 

ordeoxyribonucleotidesalthougharecruitingsequencecomprisingbothribo-and 

deoxyribonucleotidesmayinsomecasesnotbeexcluded.  

1003231 InsomeexamplesadoublestrandedRNA(dsRNA)substrate(aguide-target 

RNAscaffold)isformeduponhybridizationofanengineeredguideRNAofthepresent 

disclosuretoatargetRNA.InsomeexamplesthetargetRNAformingthedoublestranded 

substratecomprisesaportionofanmRNAmoleculeencodedbyaSERPINAlgene.Insome 

examplesthetargetingregionoftheengineeredguideformingthedoublestrandedsubstrate 

isatleastinpartcomplementarytoaportionofanmRNAmoleculeencodedbya 

SERPINAlgene.Insomeexamplesthedoublestrandedsubstratecomprisesasingle 

mismatch.Insomeexamplesthemismatchcomprisedanytwonucleotidesthatdonotbase 

pair.InsomeexamplestheengineeredguideRNAcomprisesanRNAeditingentity 

recruitingdomainthatcomprisesahairpin.Insomeexamplesthehairpincomprisesan 

ADARrecruitingdomain.Insomeexamplesthedoublestrandedsubstratecanbeformedby 

atargetRNAcomprisinganmRNAencodedbytheSERPINAlgeneandanengineered 

guideRNAcomplementarytoaportionofthemRNAencodedbytheSERPINAlgene, 

whereinthedoublestrandedsubstratecomprisesasinglemismatchandanRNAediting 

entityrecruitingdomainthatcomprisesahairpin.  

1003241 IncertainexamplestheengineeredguideRNAtargetingSERPINAlmRNAand 

havinganRNAeditingentityrecruitingdomaincomprisesapolynucleotideofthefollowing 

sequence.  

GAUGGUCCACCCUAUGAUAUUGUUGUAAAUCGUAUAACAAUAUGAUAAGGUGA 

GCACAGCCUUAUGCACGGCCUUGGAGAGCUUCAGGGGUG(SEQIDNO:ttheC 

inboldandunderlinedtextindicatesthebasethatproducesamismatchwiththetargetAto 

beeditecVtheGluR2hairpinrecruitingdomainisindicatedbybolditalicizedand 

underlined).InsomeexamplestheengineeredguideRNAcomprisesapolynucleotide 

havingatleast990oidentityatleast950oidentityatleast900oidentityatleast850oidentity, 

atleast3Q0 ~ identityoratleast700oidentitytotheaboveSEQIDNO:4.Insomeexamples, 

theengineeredguidecomprisesapolynucleotidehavingatleast990olengthatleast950 

lengthatleast900olengthatleast850olengthatleast~jQO~lengthoratleast700olengthto 

theaboveSEQIDNO:4.  
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1003251 InsomeexamplesthetargetRNAformingthedoublestrandedsubstrate(the 

guide-targetRNAcomplex)comprisesaportionofapre-mRNAmoleculeencodedbya 

SERPINAlgene.InsomeexamplesthetargetingregionoftheengineeredguideRNA 

formingthedoublestrandedsubstrateisatleastinpartcomplementarytoaportionofapre

mRNAmoleculeencodedbytheSERPINAlgene.Insomeexamplesthedoublestranded 

substratecomprisesasinglemismatch.Insomeexamplesthemismatchcomprisedanytwo 

nucleotidesthatdonotbasepair.Insomeexamplestheengineeredsubstratecomprisesan 

RNAeditingentityrecruitingdomainthatcomprisesahairpin.Insomeexamplesthehairpin 

functionsasanADARrecruitingdomain.Insomeexamplesthedoublestrandedsubstrate 

canbeformedbyatargetRNAcomprisingapre-mRNAencodedbytheSERPINAlgene 

andanengineeredguidecomplementaiytoaportionofthepre-mRNAencodedbythe 

SERPINAlgenewhereinthedoublestrandedsubstratecomprisesasinglemismatchanda 

hairpin.  

1003261 IncertainexamplesanengineeredguideRNAtargetingSERPINAlpre-mRNA 

andhavinganRNAeditingentityrecruitingdomaincomprisesapolynucleotideofthe 

followingsequence: 

AUGGGUAUGGCCUCUAAAAACAUGOCCCCAGCAGCUUCAGUCCCUUUCUCOUC 

GAUGGUCCACCCUAUGAUAUUGUUGUAAAUCGUAUAACAAUAUGAUAAGGUGA 

GCACAGCCUUAUGCACGGCcUggaggggagagaagCaga(SEQIDNO:%theCinboldand 

underlinedtextindicatesthebasethatproducesamismatchwiththetargetAtobeeditecVthe 

GluR2hairpinrecruitingdomainisindicatedinbolditalicizedandunderlinedtext).Insome 

least950o9 
atleast900oidentityatleast850oidentityatleast80%identityorat 

least700oidentitytotheaboveSEQIDNO:5.InsomeexamplestheengineeredguideRNA 

comprisesapolynucleotidehavingatleast990olengthatleast950olengthatleast900o 

lengthatleast850olengthatleast8O~olengthoratleast700olengthtotheaboveSEQID 

NO:5.  

1003271 InsomeexamplestheengineeredguideRNAsdisclosedhereincomprisea 

polynucleotidehavingatleast990oidentityatleast950oidentityatleast 0identityat 

least850oidentityatleast8O'~oidentityoratleast700oidentitytothesequenceslisted 

belowinTABLE1.InsomeexamplestheengineeredguideRNAcomprisesa 

polynucleotidehavingatleast990olengthatleast950olengthatleast900olengthatleast 

850olengthatleast80%lengthoratleast700olengthtothesequenceslistedbelowin 
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TABLE1.Insomeexamplestheengineeredguidesdisclosedhereincomprisesa 

polynucleotideofanyofthesequenceslistedbelowinTABLE1.  

TABLE1- EngineeredGuideRNAsHavingaRecruitingDomain 

SEQIDNO Sequence Annotation 

SEQIDNO:4AUGGGUAUGGCCUCUAAAAACAUGGCCCCAGCSERPINAl 
AGCUUCAGUCCCUUUCUCGUCGAUGGUCCACCClipJntGluR2 
UAUGAUAUUGUUGUAAAUCGUAUAACAAUAUG 
AUAAGGUGAGCACAGCCUUAUGCACGGCCUUG 
GAGAGCUUCAGGGGUG 

SEQIDNO:5AUGGGUAUGGCCUCUAAAAACAUGGCCCCAGCpreSERPINAl 
AGCUUCAGUCCCUUUCUCGUCGAUGGUCCACCCFlipJntGluR2 
UAUGAUAUUGUUGUAAAUCGUAUAACAAUAUG 
AUAAGGUGAGCACAGCCUUAUGCACGGCcUggag 
gggagagaagcaga 

C.EngineeredGuideswithLatentStructure 

1003281 InsomeembodimentsthepresentdisclosureprovidesforengineeredguideRNAs 

withlatentstructurealsoreferredtoas"latentguideRNAs".Latentstructurereferstoa 

structuralfeaturethatformsonlyuponhybridizationofaguideRNAtoatargetRNAwithin 

theguide-targetRNAscaffold.ForexamplethesequenceofaguideRNAprovidesoneor 

morelatentstructuralfeaturesbuttheselatentstructuralfeaturesonlyformupon 

hybridizationofthelatentguideRNAtothetargetRNA.Thustheoneormorelatent 

tothetargetRNA.UponhybridizationofthelatentguideRNAtothetargetRNAthe 

structuralfeatureisformedandthelatentstructureprovidedintheguideRNAisthus, 

unmasked.AnengineeredlatentguideRNAcancompriseaportionofsequencethatupon 

hybridizationtoatargetRNAformsatleastaportionofastructuralfeatureotherthana 

singleA/Cmismatchfeatureatthetargetadenosinetobeedited.Insomeembodimentsa 

latentstructuralfeatureformeduponhybridizationtoatargetRNAincludesatleasttwo 

contiguousnucleotidesoftheguideRNA.Insomeinstancesalatentstructuralfeaturecan 

includeanystructuralfeaturedisclosedhereininadditiontoanA/Cmismatchatthetarget 

adenosinetobeeditedwiththeseadditionalstructuralfeaturesprovidinganincreaseinan 

amountofeditingofthetargetadenosinebyanRNAeditingentityadecreaseinanamount 

ofeditingoflocaloff-targetadenosinesbyanRNAeditingentityorbothrelativetoan 
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otherwisecomparableguideRNAlackingtheadditionalstructuralfeatures.Thusthe 

engineeredlatentguideRNAsofthepresentdisclosurecompriselatentstructuralfeatures 

thatmanifestmorethanonestructuralfeatureuponhybridizationtoatargetRNAwithinthe 

guide-targetRNAscaffold.Thepresenceofmultiplestructuralfeatureswithintheguide

targetRNAscaffoldprovidesforsecondaryandtertiaiythree-dimensionalstructuresthat 

serveassuperiorsubstratesforADARanddriveunexpectedlyhigheditingefficiencyofthe 

targetadenosineandhighlyselectiveeditingofthetargetadenosine(reducededitingoflocal 

off-targetadenosines)byanotherwisepromiscuousenzyme.Thelatentstructuresofthe 

engineeredlatentguideRNAsdescribedhereinwhichsubstantiallyformstructuralfeatures 

uponhybridizationtoatargetRNAwithintheguide-targetRNAscaffoldcanalsoupon 

editingbyADARdriveimprovedtranslationandincreasedproteinproduction.Insome 

embodimentstheengineeredguideRNAsdisclosedhereinhavinglatentstructurecanbe 

administeredtoacellandresultinsuperioron-targeteditingreducedlocaloff-targetediting, 

increasedtranslationincreasedproteinproductionoranycombinationthereofallin 

compansontoaguideRNAlackinglatentstructures.Insomeembodimentstheengineered 

latentguideRNAsdisclosedhereinhavelatentstructureandalsolackanRNAeditingentity 

recruitingdomainthatisformedandpresentintheabsenceofbindingtothetargetRNA.A 

doublestrandedRNA(dsRNA)substratecanalsobereferredtohereinasaguide-targetRNA 

scaffold.Aguide-targetRNAscaffoldasdisclosedhereincanbearesultingdoublestranded 

RNAduplexformeduponhybridizationofaguideRNAtoatargetRNAwheretheguide 

RNApriortohybridizingtothetargetRNAcompriseaportionofsequencethatupon 

singleA/Cmismatchfeatureatthetargetadenosinetobeedited.Accordinglyaguide-target 

RNAscaffoldhasstructuralfeaturesformedwithinthedoublestrandedRNAduplex.For 

exampletheguide-targetRNAscaffoldcanhavetwoormorefeaturesselectedfromabulge, 

mismatchinternalloophairpinorwobblebasepair.Insomeembodimentsengineered 

guideRNAswithlatentstructurelackanRNAeditingentityrecruitingdomainthatisformed 

andpresentintheabsenceofbindingtothetargetRNA.Insomeembodimentsengineered 

guideRNAswithlatentstructurefurthercomprisearecruitingdomainthatisformedand 

presentintheabsenceofbindingtothetargetRNA.  

1003291 FIG.262showsalegendofvariousexemplarystructuralfeaturesofthepresent 

disclosurepresentinguide-targetRNAscaffoldsformeduponhybridizationofalatentguide 

RNAofthepresentdisclosuretoatargetRNA.ExamplestructuralfeaturesshowninFIG.  
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262includean8/7asymmetneloop(8nucleotidesonthetargetRNAsideand7nucleotides 

ontheguideRNAside),a2/2symmetricbulge(2nucleotidesonthetargetRNAsideand2 

nucleotidesontheguideRNAside),a1/1 0 

mismatch(1nucleotideonthetargetRNAsideand 
1nucleotideontheguideRNAside),a5/5symmetricinternalloop(5nucleotidesonthe 

targetRNAsideand5nucleotidesontheguideRNAside),a24bpregion(24nucleotideson 

thetargetRNAsidebasepairedto24nucleotidesontheguideRNAside),anda2/3 

asymmetricbulge(2nucleotidesonthetargetRNAsideand3nucleotidesontheguideRNA 

side).Unlessotherwisenotedthenumberofparticipatingnucleotidesinagivenstructural 

featureisindicatedasthenucleotidesonthetargetRNAsideovernucleotidesontheguide 

RNAside.Alsoshowninthislegendisakeytothepositionalannotationofeachfigure.For 

examplethetargetnucleotidetobeeditedisdesignatedasthe0position.Downstream(3') 

ofthetargetnucleotidetobeeditedeachnucleotideiscountedinincrementsof+1.  

Upstream(5')ofthetargetnucleotidetobeeditedeachnucleotideiscountedinincrements 

of-i.Thustheexample2/2symmetricbulgeinthislegendisatthe+12to+13positionin 

theguide-targetRNAscaffold.Similarlythe2/3asymmetricbulgeinthislegendisatthe-36 

to-37positionintheguide-targetRNAscaffold.Asusedhereinpositionalannotationis 

providedwithrespecttothetargetnucleotidetobeeditedandonthetargetRNAsideofthe 

guide-targetRNAscaffold.Asusedhereinifasinglepositionisannotatedthestructural 

featureextendsfromthatpositionawayfromposition0(targetnucleotidetobeedited).For 

exampleifalatentguideRNAisannotatedhereinasforminga2/3asymmetricbulgeat 

position-36,thenthe2/3asymmetricbulgeformsfrom-36positiontothe-37positionwith 

targetRNAscaffold.AsanotherexampleifalatentguideRNAisannotatedhereinas 

forminga2/2symmetricbulgeatposition+12,thenthe2/2symmetricbulgeformsfromthe 

+12tothe+13positionwithrespecttothetargetnucleotidetobeedited(position0)onthe 

targetRNAsideoftheguide-targetRNAscaffold.  

1003301 InsomeexamplesanengineeredguideRNAdisclosedhereinwhenpresentinan 

aqueoussolutionandnotboundtothetargetRNAmoleculedoesnotrecruitanRNAediting 

entity.Insomeexamples,(i)theengineeredguideRNAwhenpresentinanaqueoussolution 

andnotboundtothetargetRNAmoleculedoesnotcompriseanybulgesinternalloopsor 

hairpins;(ii)theengineeredguideRNAwhenpresentinanaqueoussolutionandnotbound 

tothetargetRNAmoleculedoesnotcompnseanybulgesinternalloopsorhairpinsthat 

recnutahumanADARiwithadissociationconstantlowerthanabout100nM,200nM,300 
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nM,400nM,500nM,600nM,700nM,800nM,900nMor1,000nMasdeterminedbyan 

illvitroassay;(ill)theengineeredguideRNAuponatleastpartiallybindingtothetarget 

RNAmoleculeandtherebyformingaguide-targetRNAscaffoldisconfiguredtoadopta 

structuralfeature(alongwiththetargetRNA)thatrecruitsanRNAediting 4 or(iv)any 

combinationthereofInsomeexamplestheengineeredguideRNAwhenpresentinan 

aqueoussolutionandnotboundtothetargetRNAmoleculeifitbindstotheRNAediting 

entitydoessowithadissociationconstantofaboutgreaterthanorequaltoabout100nM, 

200nM,300nM,400nM,500nM,600nM,700nM,800nM,900nMor1,000nM.In 

someexamplestheengineeredguideRNAwhenpresentinanaqueoussolutionandnot 

boundtothetargetRNAmoleculeifitbindstotheRNAeditingentitydoessowitha 

dissociationconstantofaboutgreaterthanorequaltoabout500nM.Insomeexamplesthe 

engineeredguideRNAsdisclosedhereinwhenpresentinanaqueoussolutionandnotbound 
9 

tothetargetRNAmoleculelackastructuralfeaturedescribedherein.Insomeexamplesthe 

engineeredguideRNAsdisclosedhereinwhenpresentinanaqueoussolutionandnotbound 
4 

tothetargetRNAmoleculedoesnotcompriseanybulgesinternalloopsorhairpins.In 

someexamplestheengineeredguideRNAsdisclosedhereinwhenpresentinanaqueous 

solutionandnotboundtothetargetRNAmoleculemaybelinearanddonotcompriseany 

structuralfeatures.  

1003311 InsomeexamplesanengineeredguideRNAcanbeconfiguredtofacilitatean 

editingofabaseofanucleotideorpolynucleotideofaregionofatargetRNAbyasubject 

RNAeditingentity.InordertofacilitateeditinganengineeredguideRNAofthedisclosure 

1003321 IncaseswhereanRNAeditingentityrecruitingdomainformedandpresentinthe 

absenceofbindingtoatargetRNAisnotincludedinanengineeredguideRNAthe 

engineeredguideRNAcanbestillcapableofassociatingwithasubjectRNAeditingentity 

(e.g.,ADAR)tofacilitateeditingofatargetRNAand/ormodulateexpressionofa 

polypeptideencodedbyasubjecttargetRNA.Thiscanbeachievedthroughthepresenceof 

structuralfeaturesthatmanifestfromlatentstructuresformeduponhybridizationoftheguide 

RNAandtargetRNA.Structuralfeaturescancompriseanyoneofa:mismatchsymmetrical 

bulgeasymmetricalbulgesymmetricalinternalloopasymmetricalinternalloophairpins 

wobblebasepairsastructuredmotifcircularizedRNAchemicalmodificationorany 

combinationthereofInanaspectadoublestrandedRNA(dsRNA)substrate(aguide-target 

RNAscaffold),canbeformeduponhybridizationofanengineeredguideRNAofthepresent 
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disclosuretoatargetRNA.Describedhereinisafeaturewhichcorrespondstooneofseveral 

structuralfeaturesthatcanbepresentinadsRNAsubstrateofthepresentdisclosure.  

Examplesoffeaturesincludeamismatchabulge(symmetricalbulgeorasymmetrical 

bulge),aninternalloop(symmetricalinternallooporasymmetricalinternalloop),ora 

hairpin(ahairpincomprisinganon-targetingdomain).EngineeredguideRNAsofthepresent 

disclosurecanhavefrom1to50features.ForexampleengineeredguideRNAsofthe 

presentdisclosurecanhavefrom1to5,from5to10,from10to15,from15to20,from20 

to25,from25to30,from30to35,from35to40,from40to45,from45to50,from5to 

20,from5to25,from5to30,from5to35,from5to40,from5to45,from5to50,from1 

to2,fromlto3,fromlto4,fromlto5,fromlto6,fromlto7,fromlto8,fromlto9 

from1to10,from1to11,from1to12,from1to13,from1to14,from1to15,from1to 

16,from1to17,from1to18,from1to19,from1to20,from1to21,from1to22,from1 

to23,from1to24,from1to25,from1to26,from1to27,from1to28,from1to29,from 

1to30,from1to31,from1to32,from1to33,from1to34,from1to35,from1to36, 

from1to37,from1to38,from1to39,from1to40,from1to41,from1to42,from1to 

43,from1to44,from1to45,from1to46,from1to47,from1to48,from1to49,from4 

to5,from2to10,from20to40,from10to40,from20to50,from30to50,from4to7,or 

fromSto10features.InsomeinstancesanengineeredguideRNAcanhaveatleastabout1 

2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28, 

29,30,31,32,33,34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53, 

54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71,72,73,74,75,76,77,78, 

features.  
, 

1003331 Asdisclosedhereina~structuredmotif'comprisestwoormorefeaturesina 

dsRNAsubstrate(aguide-targetRNAscaffold).  

1003341 AdoublestrandedRNA(dsRNA)substrate(aguide-targetRNAscaffold)is 

formeduponhybridizationofanengineeredguideRNAofthepresentdisclosuretoatarget 

RNA.Asdisclosedhereina" referstoanucleotideinaguideRNAthatcanbe 

unpairedorfullyunpairedtoanopposingnucleotideinatargetRNAwithinthedsRNA.A 

mismatchcancompriseanytwonucleotidesthatdonotbasepairarenotcomplementaryor 

both.InsomeembodimentsamismatchcanbeanA/Cmismatch.AnA/Cmismatchcan 

compriseaCinanengineeredguideRNAofthepresentdisclosureoppositeanAinatarget 

RNA.AnA/CmismatchcancompriseanAinanengineeredguideRNAofthepresent 
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disclosureoppositeanCinatargetRNA.InanembodimentaGIGmismatchcancomprisea 

0inanengineeredguideRNAofthepresentdisclosureoppositeaGinatargetRNA.In 
0 

someembodimentsamismatchpositioned5' oftheeditsitecanfacilitatebase-flippingof 

thetargetAtobeedited.Amismatchcanalsohelpconfersequencespecificity.Inan 

embodimentamismatchcomprisesaGIGmismatch.Inanembodimentamismatch 

comprisesanA/CmismatchwhereintheAcanbeinthetargetRNAandtheCcanbeinthe 

targetingsequenceoftheengineeredguideRNA.InanotherembodimenttheAintheA/C 

mismatchcanbethebaseofthenucleotideinthetargetRNAeditedbyasubjectRNA 

editingentity.  

1003351 Inanaspectastructuralfeaturecanincludebothlatentstructuresasdescribed 

aboveaswellasnon-latentstructures.Asdescribedhereinanon-latentstructure"refersto 

astructurethatcanforminanengineeredRNAindependentofbindingtoatargetRNA.For 
0 

examplearecruitmenthairpin(e.g.,theGluR2recruitmentdomain)maynotbealatent 

structurebutrathermayforminanengineeredRNAindependently.Insomecasesa 

structuralfeaturecanformwhenanengineeredRNAbindstoatargetRNAandisthus 

latentstructure.AstructuralfeaturecanalsoformwhenanengineeredRNAassociateswith 

othermoleculessuchasapeptideanucleotideorasmallmolecule.Incertainembodiments 

astructuralfeatureispresentwhenanengineeredguideRNAisinassociationwithatarget 

RNA.  

1003361 InsomeexamplesastructuralfeatureispresentwhenanengineeredguideRNA 

isinassociationwithatargetRNA.AstructuralfeatureofanengineeredguideRNAcan 

guideRNAcancomprisealinearregionastem-loopacruciformatoeholdamismatch 

bulgeoranycombinationthereofInsomeinstancesastructuralfeaturecancomprisea 

stemahairpinloopapseudoknotabulgeaninternalloopamultiloopa0-quadruplexor 

anycombinationthereofInsomeexamplesanengineeredguideRNAcanadoptanA-form, 

aB-formaZ-formoranycombinationthereof 

1003371 Insomecasesastructuralfeaturecanbeahairpin.Insomecasesanengineered 

guideRNAcanlackahairpindomain(forinstancetheengineeredguideRNAdoesnotform 

anintramolecularhairpinintheabsenceofhybridizationtoatargetRNA).Inothercasesan 

engineeredguideRNAcancontainahairpindomainormorethanonehairpindomain.A 
0 

hairpincanbelocatedanywhereinaguideRNA.Asdisclosedhereina"hairpin"isanRNA 

duplexwhereinasingleRNAstrandhasfoldedinuponitselftoformtheRNAduplex.The 
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singleRNAstrandfoldsuponitselfduetohavingnucleotidesequencesupstreamand 

downstreamofthefoldingregionbasepairstoeachother.Ahairpincanhavefrom10to500 

nucleotidesinlengthoftheentireduplexstructure.Thestem-loopstructureofahairpincan 

befrom3to15nucleotideslong.Ahairpincanbepresentinanyoftheengineeredguide 

RNAsdisclosedherein.TheengineeredguideRNAsdisclosedhereincanhavefrom1to10 

hairpins.InsomeembodimentstheengineeredguideRNAsdisclosedhereinhave1hairpin.  

InsomeembodimentstheengineeredguideRNAsdisclosedhereinhave2hairpins.As 

disclosedhereinahairpincanbearecruitmenthairpinoranon-recruitmenthairpin.A 

hairpincanbelocatedanywherewithintheengineeredguideRNAsofthepresentdisclosure.  

Insomeembodimentsoneormorehairpinscanbepresentatthe3endofanengineered 

guideRNAsofthepresentdisclosureatthe5' endofanengineeredguideRNAsofthe 

presentdisclosureorwithinthetargetingsequenceofanengineeredguideRNAsofthe 

presentdisclosureoranycombinationthereof 

1003381 Inyetanotheraspectastructuralfeaturecomprisesanon-recruitmenthairpin.A 

non-recruitmenthairpinasdisclosedhereincanexhibitfunctionalitythatimproves 

localizationoftheengineeredguideRNAstothetargetRNA.Insomeembodimentsanon

recnutmenthairpinexhibitsfunctionalitythatimproveslocalizationoftheengineeredguide 

RNAstotheregionofthetargetRNAforhybridization.Insomeembodimentsthenon

recruitmenthairpinimprovesnuclearretention.Insomeembodimentsstructuralfeaturesare 

notformedfromlatentstructuresandareinsteadpre-formedstructures(e.g., aGluR2 

recruitmenthairpinorahairpinfromU7snRNA).Insomeembodimentsanon-recruitment 

1003391 Inanotheraspectastructuralfeaturecomprisesawobblebase.A"wobblebase 

pair"referstotwobasesthatweaklypair.Forexampleawobblebasepairofthepresent 

disclosurecanrefertoa(3pairedwithaU.  

1003401 Ahairpinofthepresentdisclosurecanbeofanylength.Inanaspectahairpin 

canbefromabout5-200ormorenucleotides.Insomecasesahairpincancompriseabout5, 

6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31, 

32,33,34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56, 

57,58,59,60,61,62,63,64,65,66,67,68,69,70,71,72,73,74,75,76,77,78,79,80,81, 

82,83,84,85,86,87,88,89,90,91,92,93,94,95,96,97,98,99,100,101,102,103,104, 

105,106,107,108,109,110,111,112,113,114,115,116,117,118,119,120,121,122, 

123,124,125,126,127,128,129,130,131,132,133,134,135,136,137,138,139,140, 
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141,142,143,144,145,146,147,148,149,150,151,152,153,154,155,156,157,158, 

159,160,161,162,163,164,165,166,167,168,169,170,171,172,173,174,175,176, 

177,178,179,180,181,182,183,184,185,186,187,188,189,190,191,192,193,194, 

195,196,197,198,199,200,201,202,203,204,205,206,207,208,209,210,211,212, 

213,214,215,216,217,218,219,220,221,222,223,224,225,226,227,228,229,230, 

231,232,233,234,235,236,237,238,239,240,241,242,243,244,245,246,247,248, 

249,250,251,252,253,254,255,256,257,258,259,260,261,262,263,264,265,266, 

267,268,269,270,271,272,273,274,275,276,277,278,279,280,281,282,283,284, 

285,286,287,288,289,290,291,292,293,294,295,296,297,298,299,300,301,302, 

303,304,305,306,307,308,309,310,311,312,313,314,315,316,317,318,319,320, 

321,322,323,324,325,326,327,328,329,330,331,332,333,334,335,336,337,338, 

339,340,341,342,343,344,345,346,347,348,349,350,351,352,353,354,355,356, 

357,358,359,360,361,362,363,364,365,366,367,368,369,370,371,372,373,374, 

375,376,377,378,379,380,381,382,383,384,385,386,387,388,389,390,391,392, 

393,394,395,396,397,398,399,or400ormorenucleotides.Inothercasesahairpincan 

alsocompnse5tol0,5to20,5to30,5to40,5to50,5to60,5to70,5to80,5to90,Sto 

100,5to110,5to120,5to130,5to140,5to150,5to160,5to170,5to180,5to190,Sto 

200,5to210,5to220,5to230,5to240,5to250,5to260,5to270,5to280,5to290,5to 

300,5to310,5to320,5to330,5to340,5to350,5to360,5to370,5to380,5to390,or 

5to400nucleotides.  

1003411 Insomecasesastructuralfeaturecanbeabulge.Abulgecancomprise1to4 

RNAstrand.Insomecases,1to4consecutivemismatch(s)betweenstrandsconstitutesa 

bulgeaslongasthebulgeregionmismatchedstretchofnucleotidesisflankedonbothsides 

withhybridizedcomplementarydsRNAregions.Abulgecanbelocatedatanylocationofa 

guideRNAotherthanthelastnucleotidesofeitherthe5' endorthe3end.Insomecasesa 

bulgeisbelocatedfromabout30toabout70nucleotidesfroma5'hydroxylorthe3' 

hydroxyl.  

1003421 InanembodimentadoublestrandedRNA(dsRNA)substrate(guide-targetRNA 

scaffold)isformeduponhybridizationofanengineeredguideRNAofthepresentdisclosure 

toatargetRNA.Asdisclosedhereinabulgereferstothestructuresubstantiallyformedonly 

uponformationoftheguide-targetRNAscaffoldwherecontiguousnucleotidesineitherthe 

engineeredguideRNAorthetargetRNAarenotcomplementarytotheirpositional 
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counterpartsontheoppositestrand.Abulgecanchangethesecondaryortertiarystructureof 

theguide-targetRNAscaffold.Abulgecanindependentlyhavefrom0to4contiguous 

nucleotidesontheguideRNAsideoftheguide-targetRNAscaffoldand1to4contiguous 

nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffoldorabulgecan 

independentlyhavefrom0to4nucleotidesonthetargetRNAsideoftheguide-targetRNA 

scaffoldand1to4contiguousnucleotidesontheguideRNAsideoftheguide-targetRNA 

scaffold.Howeverabulgeasusedhereindoesnotrefertoastructurewhereasingle 

participatingnucleotideoftheengineeredguideRNAandasingleparticipatingnucleotideof 

thetargetRNAdonotbasepair- asingleparticipatingnucleotideoftheengineeredguide 

RNAandasingleparticipatingnucleotideofthetargetRNAthatdonotbasepairisreferred 

tohereinasamismatch.Furtherwherethenumberofparticipatingnucleotidesoneitherthe 

guideRNAsideorthetargetRNAsideexceeds4,theresultingstructureisnolonger 

consideredabulgebutratherisconsideredaninternalloop.Insomeembodimentsthe 

guide-targetRNAscaffoldofthepresentdisclosurehas2bulges.Insomeembodimentsthe 

guide-targetRNAscaffoldofthepresentdisclosurehas3bulges.Insomeembodimentsthe 

guide-targetRNAscaffoldofthepresentdisclosurehas4bulges.Thusabulgecanbea 

structuralfeatureformedfromlatentstructureprovidedbyanengineeredlatentguideRNA.  

1003431 Insomeembodimentsthepresenceofabulgeinaguide-targetRNAscaffoldcan 

positionorcanhelptopositionADARtoselectivelyeditthetargetAinthetargetRNAand 

reduceoff-targeteditingofnon-targetA(s)inthetargetRNA.Insomeembodimentsthe 

presenceofabulgeinaguide-targetRNAscaffoldcanrecruitorhelprecruitadditional 

proteinssuchasotherRNAeditingentities.Insomeembodimentsabulgepositioned5'of 

theeditsitecanfacilitatebase-flippingofthetargetAtobeedited.Abulgecanalsohelp 

confersequencespecificityfortheAofthetargetRNAtobeeditedrelativetootherA(s) 

presentinthetargetRNA.ForexampleabulgecanhelpdirectADAReditingby 

constrainingitinanorientationthatyieldsselectiveeditingofthetargetA.Insome 

embodimentsselectiveeditingofthetargetAisachievedbypositioningthetargetA 

betweentwobulges(e.g.,positionedbetweena5endbulgeanda3' endbulgebasedonthe 

engineeredguideRNA).Insomeembodimentsthetwobulgesarebothsymmetricalbulges.  

Insomeembodimentsthetwobulgeseachareformedby2nucleotidesontheengineered 

guideRNAsideoftheguide-RNAscaffoldand2nucleotidesonthetargetRNAsideofthe 

guide-RNAscaffold.Insomeembodimentsthetwobulgeseachareformedby3nucleotides 
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ontheengineeredguideRNAsideoftheguide-RNAscaffoldand3nucleotidesonthetarget 

RNAsideoftheguide-RNAscaffold.Insomeembodimentsthetwobulgeseachareformed 

by4nucleotidesontheengineeredguideRNAsideoftheguide-RNAscaffoldand4 

nucleotidesonthetargetRNAsideoftheguide-RNAscaffold.Insomeembodimentsthe 

targetAispositionbetweenthetwobulgesandisatleast1,2,3,4,5,6,7,8,9,10,11,12, 

13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,37, 

38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62, 

63,64,65,66,67,68,69,70,71,72,73,74,75,76,77,78,79,80,81,82,83,84,85,86,87, 

88,89,90,91,92,93,94,95,96,97,98,99,100,101,102,103,104,105,106,107,108, 

109,110,111,112,113,114,115,116,117,118,119,120,121,122,123,124,125,126, 

127,128,129,130,131,132,133,134,135,136,137,138,139,140,141,142,143,144, 

145,146,147,148,149,150,151,152,153,154,155,156,157,158,159,160,161,162, 

163,164,165,166,167,168,169,170,171,172,173,174,175,176,177,178,179,180, 

181,182,183,184,185,186,187,188,189,190,191,192,193,194,195,196,197,198, 

199,200,201,202,203,204,205,206,207,208,209,210,211,212,213,214,215,216, 

217,218,219,220,221,222,223,224,225,226,227,228,229,230,231,232,233,234, 

235,236,237,238,239,240,241,242,243,244,245,246,247,248,249,250,251,252, 

253,254,255,256,257,258,259,260,261,262,263,264,265,266,267,268,269,270, 

271,272,273,274,275,276,277,278,279,280,281,282,283,284,285,286,287,288, 

289,290,291,292,293,294,295,296,297,298,299,300,301,302,303,304,305,306, 

307,308,309,310,311,312,313,314,315,316,317,318,319,320,321,322,323,324, 

343,344,345,346,347,348,349,350,351,352,353,354,355,356,357,358,359,360, 

361,362,363,364,365,366,367,368,369,370,371,372,373,374,375,376,377,378, 

379,380,381,382,383,384,385,386,387,388,389,390,391,392,393,394,395,396, 

397,398,399,or400nucleotidesfromabulge(e.g.,froma5'endbulgeora3'endbulge).  

Insomeembodimentsadditionalstructuralfeaturesarelocatedbetweenthebulges(e.g., 

betweenthe5endbulgeandthe3'endbulge).Insomeembodimentsamismatchinabulge 

comprisesanucleotidebaseforeditinginthetargetRNA(e.g.,anA/Cmismatchinthe 

bulgewhereinpartofthebulgeintheengineeredguideRNAcomprisesaCmismatchedto 

anAinthepartofthebulgeinthetargetRNAandtheAisedited).  

1003441 InanaspectadoublestrandedRNA(dsRNA)substrate(guide-targetRNA 

scaffold)isformeduponhybridizationofanengineeredguideRNAofthepresentdisclosure 
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toatargetRNA.Abulgecanbeasymmetricalbulgeoranasymmetricalbulge.For 

illustrativepurposesexamplesofasymmetricalbulgeandanasymmetricalbulgeinaguide

targetRNAscaffoldaredepictedinFIG.262.InFIG.262,anexampleofa2/2symmetric 

bulge(2nucleotidesonthetargetRNAsideand2nucleotidesontheguideRNAside)atthe 

+12to+13positionisshown.InFIG.262,anexampleofa2/3asymmetricbulge(2 

nucleotidesonthetargetRNAsideand3nucleotidesontheguideRNAside)atposition-36 

to-37isalsoshown.Asymmetricalbulgeisformedwhenthesamenumberofnucleotidesis 

presentoneachsideofthebulge.Forexampleasymmetricalbulgeinaguide-targetRNA 

scaffoldofthepresentdisclosurecanhavethesamenumberofnucleotidesontheengineered 

guideRNAsideandthetargetRNAsideoftheguide-targetRNAscaffold.Asymmetrical 

bulgeofthepresentdisclosurecanbeformedby2nucleotidesontheengineeredguideRNA 

sideoftheguide-targetRNAscaffoldtargetand2nucleotidesonthetargetRNAsideofthe 

guide-targetRNAscaffold.Asymmetricalbulgeofthepresentdisclosurecanbeformedby3 

nucleotidesontheengineeredguideRNAsideoftheguide-targetRNAscaffoldtargetand3 

nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffold.Asymmetricalbulgeof 

thepresentdisclosurecanbeformedby4nucleotidesontheengineeredguideRNAsideof 

theguide-targetRNAscaffoldtargetand4nucleotidesonthetargetRNAsideoftheguide

targetRNAscaffold.Thusasymmetricalbulgecanbeastructuralfeatureformedfrom 

latentstructureprovidedbyanengineeredlatentguideRNA.  

1003451 InsomecasesadoublestrandedRNA(dsRNA)substrate(guide-targetRNA 

scaffold)canbeformeduponhybridizationofanengineeredguideRNAofthepresent 

Anasymmetricalbulgeisformedwhenadifferentnumberofnucleotidesispresentoneach 

sideofthebulge.Forexampleanasymmetricalbulgeinaguide-targetRNAscaffoldofthe 

presentdisclosurecanhavedifferentnumbersofnucleotidesontheengineeredguideRNA 

sideandthetargetRNAsideoftheguide-targetRNAscaffold.Anasymmetricalbulgeofthe 

presentdisclosurecanbeformedby0nucleotidesontheengineeredguideRNAsideofthe 

guide-targetRNAscaffoldand1nucleotideonthetargetRNAsideoftheguide-targetRNA 

scaffold.Anasymmetricalbulgeofthepresentdisclosurecanbeformedby0nucleotideson 

thetargetRNAsideoftheguide-targetRNAscaffoldand1nucleotideontheengineered 

guideRNAsideoftheguide-targetRNAscaffold.Anasymmetricalbulgeofthepresent 

disclosurecanbeformedby0nucleotidesontheengineeredguideRNAsideoftheguide

targetRNAscaffoldand2nucleotidesonthetargetRNAsideoftheguide-targetRNA 
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scaffold.Anasymmetricalbulgeofthepresentdisclosurecanbeformedby0nucleotideson 

thetargetRNAsideoftheguide-targetRNAscaffoldand2nucleotidesontheengineered 

guideRNAsideoftheguide-targetRNAscaffold.Anasymmetricalbulgeofthepresent 

disclosurecanbeformedby0nucleotidesontheengineeredguideRNAsideoftheguide

targetRNAscaffoldand3nucleotidesonthetargetRNAsideoftheguide-targetRNA 

scaffold.Anasymmetricalbulgeofthepresentdisclosurecanbeformedby0nucleotideson 

thetargetRNAsideoftheguide-targetRNAscaffoldand3nucleotidesontheengineered 

guideRNAsideoftheguide-targetRNAscaffold.Anasymmetricalbulgeofthepresent 

disclosurecanbeformedby0nucleotidesontheengineeredguideRNAsideoftheguide

targetRNAscaffoldand4nucleotidesonthetargetRNAsideoftheguide-targetRNA 

scaffold.Anasymmetricalbulgeofthepresentdisclosurecanbeformedby0nucleotideson 

thetargetRNAsideoftheguide-targetRNAscaffoldand4nucleotidesontheengineered 

guideRNAsideoftheguide-targetRNAscaffold.Anasymmetricalbulgeofthepresent 

disclosurecanbeformedby1nucleotideontheengineeredguideRNAsideoftheguide

targetRNAscaffoldand2nucleotidesonthetargetRNAsideoftheguide-targetRNA 

scaffold.Anasymmetricalbulgeofthepresentdisclosurecanbeformedby1nucleotideon 

thetargetRNAsideoftheguide-targetRNAscaffoldand2nucleotidesontheengineered 

guideRNAsideoftheguide-targetRNAscaffold.Anasymmetricalbulgeofthepresent 

disclosurecanbeformedby1nucleotideontheengineeredguideRNAsideoftheguide

targetRNAscaffoldand3nucleotidesonthetargetRNAsideoftheguide-targetRNA 

scaffold.Anasymmetricalbulgeofthepresentdisclosurecanbeformedby1nucleotideon 

guideRNAsideoftheguide-targetRNAscaffold.Anasymmetricalbulgeofthepresent 

disclosurecanbeformedby1nucleotideontheengineeredguideRNAsideoftheguide

targetRNAscaffoldand4nucleotidesonthetargetRNAsideoftheguide-targetRNA 

scaffold.Anasymmetricalbulgeofthepresentdisclosurecanbeformedby1nucleotideon 

thetargetRNAsideoftheguide-targetRNAscaffoldand4nucleotidesontheengineered 

guideRNAsideoftheguide-targetRNAscaffold.Anasymmetricalbulgeofthepresent 

disclosurecanbeformedby2nucleotidesontheengineeredguideRNAsideoftheguide

targetRNAscaffoldand3nucleotidesonthetargetRNAsideoftheguide-targetRNA 

scaffold.Anasymmetricalbulgeofthepresentdisclosurecanbeformedby2nucleotideson 

thetargetRNAsideoftheguide-targetRNAscaffoldand3nucleotidesontheengineered 

guideRNAsideoftheguide-targetRNAscaffold.Anasymmetricalbulgeofthepresent 
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disclosurecanbeformedby2nucleotidesontheengineeredguideRNAsideoftheguide

targetRNAscaffoldand4nucleotidesonthetargetRNAsideoftheguide-targetRNA 

scaffold.Anasymmetricalbulgeofthepresentdisclosurecanbeformedby2nucleotideson 

thetargetRNAsideoftheguide-targetRNAscaffoldand4nucleotidesontheengineered 

guideRNAsideoftheguide-targetRNAscaffold.Anasymmetricalbulgeofthepresent 

disclosurecanbeformedby3nucleotidesontheengineeredguideRNAsideoftheguide

targetRNAscaffoldand4nucleotidesonthetargetRNAsideoftheguide-targetRNA 

scaffold.Anasymmetricalbulgeofthepresentdisclosurecanbeformedby3nucleotideson 

thetargetRNAsideoftheguide-targetRNAscaffoldand4nucleotidesontheengineered 

guideRNAsideoftheguide-targetRNAscaffold.Thusanasymmetricalbulgecanbea 

structuralfeatureformedfromlatentstructureprovidedbyanengineeredlatentguideRNA.  

1003461 InanaspectadoublestrandedRNA(dsRNA)substrate(guide-targetRNA 

scaffold)canbeformeduponhybridizationofanengineeredguideRNAofthepresent 

disclosuretoatargetRNA.Asdisclosedhereinaninternalloopreferstothestructure 

substantiallyformedonlyuponformationoftheguide-targetRNAscaffoldwhere 

nucleotidesineithertheengineeredguideRNAorthetargetRNAarenotcomplementaiyto 

theirpositionalcounterpartsontheoppositestrandandwhereonesideoftheinternalloop, 

eitheronthetargetRNAsideortheengineeredguideRNAsideoftheguide-targetRNA 

scaffoldhas5nucleotidesormore.Wherethenumberofparticipatingnucleotidesonboth 

theguideRNAsideandthetargetRNAsidedropsbelow5,theresultingstructureisno 

longerconsideredaninternalloopbutratherisconsideredabulgeoramismatchdepending 

asymmetricalinternalloop.Forillustrativepurposesexamplesofasymmetricalbulgeand 

anasymmetricalbulgeinaguide-targetRNAscaffoldaredepictedin131G.262.InFIG.262 

anexampleofan8/7asymmetricinternalloop(8nucleotidesonthetargetRNAsideand7 

nucleotidesontheguideRNAside)atthe+31to+38positionisshown.InFIG.262,an 

exampleofa5/5symmetricinternalloop(5nucleotidesonthetargetRNAsideand5 

nucleotidesontheguideRNAside)atposition-7to-11isalsoshown.Internalloopspresent 

inthevicinityoftheeditsitecanhelpwithbaseflippingofthetargetAinthetargetRNAto 

beedited.  

1003471 Aninternalloopcanbeasymmetricalinternallooporanasymmetricalinternal 

loop.InsomeembodimentsselectiveeditingofthetargetAisachievedbypositioningthe 

targetAbetweentwoloops(e.g.,positionedbetweena5endloopanda3endloopbased 
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ontheengineeredguideRNA).Insomeembodimentsthetwoioopsarebothsymmetrical 

loopsInsomeembodimentsthetwoloopseachareformedby5nucleotidesonthe 

engineeredguideRNAsideoftheguide-targetRNAscaffoldand5nucleotidesonthetarget 

RNAsideoftheguide-targetRNAscaffold.Insomeembodimentsthetwoloopseachare 

formedby6nucleotidesontheengineeredguideRNAsideoftheguide-targetRNAscaffold 

and6nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffold.Insome 

embodimentsthetwoloopseachareformedby7nucleotidesontheengineeredguideRNA 

sideoftheguide-targetRNAscaffoldand7nucleotidesonthetargetRNAsideoftheguide

targetRNAscaffold.Insomeembodimentsthetwoloopseachareformedby8nucleotides 

ontheengineeredguideRNAsideoftheguide-targetRNAscaffoldandSnucleotidesonthe 

targetRNAsideoftheguide-targetRNAscaffold.Insomeembodimentsthetwoloopseach 

areformedby9nucleotidesontheengineeredguideRNAsideoftheguide-targetRNA 

scaffoldand9nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffold.Insome 

embodimentsthetwoloopseachareformedby10nucleotidesontheengineeredguideRNA 

sideoftheguide-targetRNAscaffoldand10nucleotidesonthetargetRNAsideofthe 

guide-targetRNAscaffold.InsomeembodimentsthetargetAispositionbetweenthetwo 

loopsandisatleast1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22 

23,24,25,26,27,28,29,30,31,32,33,34,35,36,37,38,39,40,41,42,43,44,45,46,47, 

48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71,72, 

73,74,75,76,77,78,79,80,81,82,83,84,85,86,87,88,89,90,91,92,93,94,95,96,97, 

98,99,100,101,102,103,104,105,106,107,108,109,110,111,112,113,114,115,116, 

135,136,137,138,139,140,141,142,143,144,145,146,147,148,149,150,151,152, 

153,154,155,156,157,158,159,160,161,162,163,164,165,166,167,168,169,170, 

171,172,173,174,175,176,177,178,179,180,181,182,183,184,185,186,187,188, 

189,190,191,192,193,194,195,196,197,198,199,200,201,202,203,204,205,206, 

207,208,209,210,211,212,213,214,215,216,217,218,219,220,221,222,223,224, 

225,226,227,228,229,230,231,232,233,234,235,236,237,238,239,240,241,242, 

243,244,245,246,247,248,249,250,251,252,253,254,255,256,257,258,259,260, 

261,262,263,264,265,266,267,268,269,270,271,272,273,274,275,276,277,278, 

279,280,281,282,283,284,285,286,287,288,289,290,291,292,293,294,295,296, 

297,298,299,300,301,302,303,304,305,306,307,308,309,310,311,312,313,314, 

315,316,317,318,319,320,321,322,323,324,325,326,327,328,329,330,331,332, 
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333,334,335,336,337,338,339,340,341,342,343,344,345,346,347,348,349,350, 

351,352,353,354,355,356,357,358,359,360,361,362,363,364,365,366,367,368, 

369,370,371,372,373,374,375,376,377,378,379,380,381,382,383,384,385,386, 

387,388,389,390,391,392,393,394,395,396,397,398,399,or400nucleotidesfroma 

loop(e.g., froma5endloopora3' endloop).Insomeembodimentsadditionalstructural 

featuresarelocatedbetweentheloops(e.g.,betweenthe5'endloopandthe3'endloop).  

1003481 Asymmetricalinternalloopisformedwhenthesamenumberofnucleotidesis 

presentoneachsideoftheinternalloop.Forexampleasymmetricalinternalloopinaguide

targetRNAscaffoldofthepresentdisclosurecanhavethesamenumberofnucleotidesonthe 

engineeredguideRNAsideandthetargetRNAsideoftheguide-targetRNAscaffold.A 

symmetricalinternalloopofthepresentdisclosurecanbeformedby5nucleotidesonthe 

engineeredguideRNAsideoftheguide-targetRNAscaffoldtargetand5nucleotidesonthe 

targetRNAsideoftheguide-targetRNAscaffold.Asymmetncalinternalloopofthepresent 

disclosurecanbeformedby6nucleotidesontheengineeredguideRNAsideoftheguide

targetRNAscaffoldtargetand6nucleotidesonthetargetRNAsideoftheguide-targetRNA 

scaffold.Asymmetricalinternalloopofthepresentdisclosurecanbeformedby7 

nucleotidesontheengineeredguideRNAsideoftheguide-targetRNAscaffoldtargetand7 

nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffold.Asymmetricalinternal 

loopofthepresentdisclosurecanbeformedby8nucleotidesontheengineeredguideRNA 

sideoftheguide-targetRNAscaffoldtargetand8nucleotidesonthetargetRNAsideofthe 

guide-targetRNAscaffold.Asymmetncalinternalloopofthepresentdisclosurecanbe 

targetand9nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffold.A 

symmetricalinternalloopofthepresentdisclosurecanbeformedby10nucleotidesonthe 

engineeredguideRNAsideoftheguide-targetRNAscaffoldtargetand10nucleotidesonthe 

targetRNAsideoftheguide-targetRNAscaffold.Asymmetncalinternalloopofthepresent 

disclosurecanbeformedby15nucleotidesontheengineeredguideRNAsideoftheguide

targetRNAscaffoldtargetand15nucleotidesonthetargetRNAsideoftheguide-target 

RNAscaffold.Asymmetricalinternalloopofthepresentdisclosurecanbeformedby20 

nucleotidesontheengineeredguideRNAsideoftheguide-targetRNAscaffoldtargetand20 

nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffold.Asymmetricalinternal 

loopofthepresentdisclosurecanbeformedby30nucleotidesontheengineeredguideRNA 

sideoftheguide-targetRNAscaffoldtargetand30nucleotidesonthetargetRNAsideofthe 
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guide-targetRNAscaffold.Asymmetricalinternalloopofthepresentdisclosurecanbe 

formedby40nucleotidesontheengineeredguideRNAsideoftheguide-targetRNA 

scaffoldtargetand40nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffold.  

Asymmetricalinternalloopofthepresentdisclosurecanbeformedby50nucleotidesonthe 

engineeredguideRNAsideoftheguide-targetRNAscaffoldtargetand50nucleotidesonthe 

targetRNAsideoftheguide-targetRNAscaffold.Asymmetncalinternalloopofthepresent 

disclosurecanbeformedby60nucleotidesontheengineeredguideRNAsideoftheguide

targetRNAscaffoldtargetand60nucleotidesonthetargetRNAsideoftheguide-target 

RNAscaffold.Asymmetricalinternalloopofthepresentdisclosurecanbeformedby70 

nucleotidesontheengineeredguideRNAsideoftheguide-targetRNAscaffoldtargetand70 

nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffold.Asymmetricalinternal 

loopofthepresentdisclosurecanbeformedby80nucleotidesontheengineeredguideRNA 

sideoftheguide-targetRNAscaffoldtargetand80nucleotidesonthetargetRNAsideofthe 

guide-targetRNAscaffold.Asymmetncalinternalloopofthepresentdisclosurecanbe 

formedby90nucleotidesontheengineeredguideRNAsideoftheguide-targetRNA 

scaffoldtargetand90nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffold.  

Asymmetricalinternalloopofthepresentdisclosurecanbeformedby100nucleotideson 

theengineeredguideRNAsideoftheguide-targetRNAscaffoldtargetand100nucleotides 

onthetargetRNAsideoftheguide-targetRNAscaffold.Asymmetricalinternalloopofthe 

presentdisclosurecanbeformedby110nucleotidesontheengineeredguideRNAsideofthe 

guide-targetRNAscaffoldtargetand110nucleotidesonthetargetRNAsideoftheguide

120nucleotidesontheengineeredguideRNAsideoftheguide-targetRNAscaffoldtarget 

and120nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffold.Asymmetrical 

internalloopofthepresentdisclosurecanbeformedby130nucleotidesontheengineered 

guideRNAsideoftheguide-targetRNAscaffoldtargetand130nucleotidesonthetarget 

RNAsideoftheguide-targetRNAscaffold.Asymmetricalinternalloopofthepresent 

disclosurecanbeformedby140nucleotidesontheengineeredguideRNAsideoftheguide

targetRNAscaffoldtargetand140nucleotidesonthetargetRNAsideoftheguide-target 

RNAscaffold.Asymmetricalinternalloopofthepresentdisclosurecanbeformedby150 

nucleotidesontheengineeredguideRNAsideoftheguide-targetRNAscaffoldtargetand 

150nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffold.Asymmetrical 

internalloopofthepresentdisclosurecanbeformedby200nucleotidesontheengineered 
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guideRNAsideoftheguide-targetRNAscaffoldtargetand200nucleotidesonthetarget 

RNAsideoftheguide-targetRNAscaffold.Asymmetricalinternalloopofthepresent 

disclosurecanbeformedby250nucleotidesontheengineeredguideRNAsideoftheguide

targetRNAscaffoldtargetand250nucleotidesonthetargetRNAsideoftheguide-target 

RNAscaffold.Asymmetricalinternalloopofthepresentdisclosurecanbeformedby300 

nucleotidesontheengineeredguideRNAsideoftheguide-targetRNAscaffoldtargetand 

300nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffold.Asymmetrical 

internalloopofthepresentdisclosurecanbeformedby350nucleotidesontheengineered 

guideRNAsideoftheguide-targetRNAscaffoldtargetand350nucleotidesonthetarget 

RNAsideoftheguide-targetRNAscaffold.Asymmetricalinternalloopofthepresent 

disclosurecanbeformedby400nucleotidesontheengineeredguideRNAsideoftheguide

targetRNAscaffoldtargetand400nucleotidesonthetargetRNAsideoftheguide-target 

RNAscaffold.Asymmetricalinternalloopofthepresentdisclosurecanbeformedby450 

nucleotidesontheengineeredguideRNAsideoftheguide-targetRNAscaffoldtargetand 

450nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffold.Asymmetrical 

internalloopofthepresentdisclosurecanbeformedby500nucleotidesontheengineered 

guideRNAsideoftheguide-targetRNAscaffoldtargetand500nucleotidesonthetarget 

RNAsideoftheguide-targetRNAscaffold.Asymmetricalinternalloopofthepresent 

disclosurecanbeformedby600nucleotidesontheengineeredguideRNAsideoftheguide

targetRNAscaffoldtargetand600nucleotidesonthetargetRNAsideoftheguide-target 

RNAscaffold.Asymmetricalinternalloopofthepresentdisclosurecanbeformedby700 

700nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffold.Asymmetrical 

internalloopofthepresentdisclosurecanbeformedby800nucleotidesontheengineered 

guideRNAsideoftheguide-targetRNAscaffoldtargetand800nucleotidesonthetarget 

RNAsideoftheguide-targetRNAscaffold.Asymmetricalinternalloopofthepresent 

disclosurecanbeformedby900nucleotidesontheengineeredguideRNAsideoftheguide

targetRNAscaffoldtargetand900nucleotidesonthetargetRNAsideoftheguide-target 

RNAscaffold.Asymmetricalinternalloopofthepresentdisclosurecanbeformedby1000 

nucleotidesontheengineeredguideRNAsideoftheguide-targetRNAscaffoldtargetand 

1000nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffold.Thusa 

symmetricalinternalloopcanbeastructuralfeatureformedfromlatentstructureprovidedby 

anengineeredlatentguideRNA.  
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1003491 Anasymmetricalinternalloopisformedwhenadifferentnumberof 

nucleotidesispresentoneachsideoftheinternalloop.Forexampleanasymmetrical 

internalloopinaguide-targetRNAscaffoldofthepresentdisclosurecanhavedifferent 

numbersofnucleotidesontheengineeredguideRNAsideandthetargetRNAsideofthe 

guide-targetRNAscaffold.  

1003501 Anasymmetricalinternalloopofthepresentdisclosurecanbeformedbyfrom5 

to150nucleotidesontheengineeredguideRNAsideoftheguide-targetRNAscaffoldand 

from5to150nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffoldwherein 

thenumberofnucleotidesisthedifferentontheengineeredsideoftheguide-targetRNA 

scaffoldtargetthanthenumberofnucleotidesonthetargetRNAsideoftheguide-target 

RNAscaffold.Anasymmetricalinternalloopofthepresentdisclosurecanbeformedby 

from5to1000nucleotidesontheengineeredguideRNAsideoftheguide-targetRNA 

scaffoldandfrom5to1000nucleotidesonthetargetRNAsideoftheguide-targetRNA 

scaffoldwhereinthenumberofnucleotidesisthedifferentontheengineeredsideofthe 

guide-targetRNAscaffoldtargetthanthenumberofnucleotidesonthetargetRNAsideof 

theguide-targetRNAscaffold.Anasymmetricalinternalloopofthepresentdisclosurecan 

beformedby5nucleotidesontheengineeredguideRNAsideoftheguide-targetRNA 

scaffoldand6nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffold.An 

asymmetricalinternalloopofthepresentdisclosurecanbeformedby5nucleotidesonthe 

targetRNAsideoftheguide-targetRNAscaffoldand6nucleotidesontheengineeredguide 

RNAsideoftheguide-targetRNAscaffold.Anasymmetricalinternalloopofthepresent 

targetRNAscaffoldand7nucleotidesonthetargetRNAsideoftheguide-targetRNA 

scaffold.Anasymmetricalinternalloopofthepresentdisclosurecanbeformedby5 

nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffoldand7nucleotidesonthe 

engineeredguideRNAsideoftheguide-targetRNAscaffold.Anasymmetricalinternalloop 

ofthepresentdisclosurecanbeformedby5nucleotidesontheengineeredguideRNAside 

oftheguide-targetRNAscaffoldand8nucleotidesinternalloopthetargetRNAsideofthe 

guide-targetRNAscaffold.Anasymmetricalinternalloopofthepresentdisclosurecanbe 

formedby5nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffoldand8 

nucleotidesontheengineeredguideRNAsideoftheguide-targetRNAscaffold.An 

asymmetricalinternalloopofthepresentdisclosurecanbeformedby5nucleotidesonthe 

engineeredguideRNAsideoftheguide-targetRNAscaffoldand9nucleotidesinternalloop 
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thetargetRNAsideoftheguide-targetRNAscaffold.Anasymmetricalinternalloopofthe 

presentdisclosurecanbeformedby5nucleotidesonthetargetRNAsideoftheguide-target 

RNAscaffoldand9nucleotidesontheengineeredguideRNAsideoftheguide-targetRNA 

scaffold.Anasymmetricalinternalloopofthepresentdisclosurecanbeformedby5 

nucleotidesontheengineeredguideRNAsideoftheguide-targetRNAscaffoldand10 

nucleotidesinternalloopthetargetRNAsideoftheguide-targetRNAscaffold.An 

asymmetricalinternalloopofthepresentdisclosurecanbeformedby5nucleotidesonthe 

targetRNAsideoftheguide-targetRNAscaffoldand10nucleotidesontheengineeredguide 

RNAsideoftheguide-targetRNAscaffold.Anasymmetricalinternalloopofthepresent 

disclosurecanbeformedby6nucleotidesontheengineeredguideRNAsideoftheguide

targetRNAscaffoldand7nucleotidesinternalloopthetargetRNAsideoftheguide-target 

RNAscaffold.Anasymmetricalinternalloopofthepresentdisclosurecanbeformedby6 

nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffoldand7nucleotidesonthe 

engineeredguideRNAsideoftheguide-targetRNAscaffold.Anasymmetricalinternalloop 

ofthepresentdisclosurecanbeformedby6nucleotidesontheengineeredguideRNAside 

oftheguide-targetRNAscaffoldandSnucleotidesinternalloopthetargetRNAsideofthe 

guide-targetRNAscaffold.Anasynmetricalinternalloopofthepresentdisclosurecanbe 

formedby6nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffoldandS 

nucleotidesontheengineeredguideRNAsideoftheguide-targetRNAscaffold.An 

asymmetricalinternalloopofthepresentdisclosurecanbeformedby6nucleotidesonthe 

engineeredguideRNAsideoftheguide-targetRNAscaffoldand9nucleotidesinternalloop 

presentdisclosurecanbeformedby6nucleotidesonthetargetRNAsideoftheguide-target 

RNAscaffoldand9nucleotidesontheengineeredguideRNAsideoftheguide-targetRNA 

scaffold.Anasymmetricalinternalloopofthepresentdisclosurecanbeformedby6 

nucleotidesontheengineeredguideRNAsideoftheguide-targetRNAscaffoldand10 

nucleotidesinternalloopthetargetRNAsideoftheguide-targetRNAscaffold.An 

asymmetricalinternalloopofthepresentdisclosurecanbeformedby6nucleotidesonthe 

targetRNAsideoftheguide-targetRNAscaffoldand10nucleotidesontheengineeredguide 

RNAsideoftheguide-targetRNAscaffold.Anasymmetricalinternalloopofthepresent 

disclosurecanbeformedby7nucleotidesontheengineeredguideRNAsideoftheguide

targetRNAscaffoldandSnucleotidesinternalloopthetargetRNAsideoftheguide-target 

RNAscaffold.Anasymmetricalinternalloopofthepresentdisclosurecanbeformedby7 
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nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffoldandSnucleotidesonthe 

engineeredguideRNAsideoftheguide-targetRNAscaffold.Anasymmetricalinternalioop 

ofthepresentdisclosurecanbeformedby7nucleotidesontheengineeredguideRNAside 

oftheguide-targetRNAscaffoldand9nucleotidesinternalioopthetargetRNAsideofthe 

guide-targetRNAscaffold.Anasymmetricalinternalloopofthepresentdisclosurecanbe 

formedby7nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffoldand9 

nucleotidesontheengineeredguideRNAsideoftheguide-targetRNAscaffold.An 

asymmetricalinternalloopofthepresentdisclosurecanbeformedby7nucleotidesonthe 

engineeredguideRNAsideoftheguide-targetRNAscaffoldand10nucleotidesinternal 

loopthetargetRNAsideoftheguide-targetRNAscaffold.Anasymmetricalinternalloopof 

thepresentdisclosurecanbeformedby7nucleotidesonthetargetRNAsideoftheguide

targetRNAscaffoldand10nucleotidesontheengineeredguideRNAsideoftheguide-target 

RNAscaffold.Anasymmetricalinternalloopofthepresentdisclosurecanbeformedby8 

nucleotidesontheengineeredguideRNAsideof'theguide-targetRNAscaffoldand9 

nucleotidesinternalloopthetargetRNAsideoftheguide-targetRNAscaffold.An 

asymmetricalinternalloopofthepresentdisclosurecanbeformedbySnucleotidesonthe 

targetRNAsideoftheguide-targetRNAscaffoldand9nucleotidesontheengineeredguide 

RNAsideoftheguide-targetRNAscaffold.Anasymmetricalinternalloopofthepresent 

disclosurecanbeformedby8nucleotidesontheengineeredguideRNAsideoftheguide

targetRNAscaffoldand10nucleotidesinternalloopthetargetRNAsideoftheguide-target 

RNAscaffold.Anasymmetricalinternalloopofthepresentdisclosurecanbeformedby8 

theengineeredguideRNAsideoftheguide-targetRNAscaffold.Anasymmetricalinternal 

loopofthepresentdisclosurecanbeformedby9nucleotidesontheengineeredguideRNA 

sideoftheguide-targetRNAscaffoldand10riucleotidesinternalloopthetargetRNAsideof 

theguide-targetRNAscaffold.Anasymmetricalinternalloopofthepresentdisclosurecan 

beformedby9nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffoldand10 

nucleotidesontheengineeredguideRNAsideoftheguide-targetRNAscaffold.An 

asymmetricalinternalloopofthepresentdisclosurecanbeformedby5nucleotidesonthe 

targetRNAsideoftheguide-targetRNAscaffoldand50nucleotidesontheengineeredguide 

RNAsideoftheguide-targetRNAscaffold.Anasymmetricalinternalloopofthepresent 

disclosurecanbeformedby5nucleotidesonthetargetRNAsideoftheguide-targetRNA 

scaffoldand100nucleotidesontheengineeredguideRNAsideoftheguide-targetRNA 
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scaffold.Anasymmetricalinternalloopofthepresentdisclosurecanbeformedby5 

nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffoldand150nucleotideson 

theengineeredguideRNAsideoftheguide-targetRNAscaffold.Anasymmetricalinternal 

loopofthepresentdisclosurecanbeformedby5nucleotidesonthetargetRNAsideofthe 

guide-targetRNAscaffoldand200nucleotidesontheengineeredguideRNAsideofthe 

guide-targetRNAscaffold.Anasymmetricalinternalloopofthepresentdisclosurecanbe 

formedby5nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffoldand300 

nucleotidesontheengineeredguideRNAsideoftheguide-targetRNAscaffold.An 

asymmetricalinternalloopofthepresentdisclosurecanbeformedby5nucleotidesonthe 

targetRNAsideoftheguide-targetRNAscaffoldand400nucleotidesontheengineered 

guideRNAsideoftheguide-targetRNAscaffold.Anasymmetncalinternalloopofthe 

presentdisclosurecanbeformedby5nucleotidesonthetargetRNAsideoftheguide-target 

RNAscaffoldand500nucleotidesontheengineeredguideRNAsideoftheguide-target 

RNAscaffold.Anasymmetricalinternalloopofthepresentdisclosurecanbeformedby5 

nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffoldand1000nucleotideson 

theengineeredguideRNAsideoftheguide-targetRNAscaffold.Anasymmetricalinternal 

loopofthepresentdisclosurecanbeformedby1000nucleotidesonthetargetRNAsideof 

theguide-targetRNAscaffoldand5nucleotidesontheengineeredguideRNAsideofthe 

guide-targetRNAscaffold.Anasymmetricalinternalloopofthepresentdisclosurecanbe 

formedby500nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffoldand5 

nucleotidesontheengineeredguideRNAsideoftheguide-targetRNAscaffold.An 

targetRNAsideoftheguide-targetRNAscaffoldand5nucleotidesontheengineeredguide 

RNAsideoftheguide-targetRNAscaffold.Anasymmetricalinternalloopofthepresent 

disclosurecanbeformedby300nucleotidesonthetargetRNAsideoftheguide-targetRNA 

scaffoldand5nucleotidesontheengineeredguideRNAsideoftheguide-targetRNA 

scaffold.Anasymmetricalinternalloopofthepresentdisclosurecanbeformedby200 

nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffoldand5nucleotidesonthe 

engineeredguideRNAsideoftheguide-targetRNAscaffold.Anasymmetricalinternalloop 

ofthepresentdisclosurecanbeformedby150nucleotidesonthetargetRNAsideofthe 

guide-targetRNAscaffoldand5nucleotidesontheengineeredguideRNAsideoftheguide

targetRNAscaffold.Anasymmetricalinternalloopofthepresentdisclosurecanbeformed 

by100nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffoldand5 
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nucleotidesontheengineeredguideRNAsideoftheguide-targetRNAscaffold.An 

asymmetricalinternalloopofthepresentdisclosurecanbeformedby50nucleotidesonthe 

targetRNAsideoftheguide-targetRNAscaffoldand5nucleotidesontheengineeredguide 

RNAsideoftheguide-targetRNAscaffold.Anasymmetricalinternalloopofthepresent 

disclosurecanbeformedby50nucleotidesonthetargetRNAsideoftheguide-targetRNA 

scaffoldand100nucleotidesontheengineeredguideRNAsideoftheguide-targetRNA 

scaffold.Anasymmetricalinternalloopofthepresentdisclosurecanbeformedby50 

nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffoldand150nucleotideson 

theengineeredguideRNAsideoftheguide-targetRNAscaffold.Anasymmetricalinternal 

loopofthepresentdisclosurecanbeformedby50nucleotidesonthetargetRNAsideofthe 

guide-targetRNAscaffoldand200nucleotidesontheengineeredguideRNAsideofthe 

guide-targetRNAscaffold.Anasymmetricalinternalloopofthepresentdisclosurecanbe 

formedby50nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffoldand300 

nucleotidesontheengineeredguideRNAsideoftheguide-targetRNAscaffold.An 

asymmetricalinternalloopofthepresentdisclosurecanbeformedby50nucleotidesonthe 

targetRNAsideoftheguide-targetRNAscaffoldand400nucleotidesontheengineered 

guideRNAsideoftheguide-targetRNAscaffold.Anasymmetricalinternalloopofthe 

presentdisclosurecanbeformedby50nucleotidesonthetargetRNAsideoftheguide-target 

RNAscaffoldand500nucleotidesontheengineeredguideRNAsideoftheguide-target 

RNAscaffold.Anasymmetricalinternalloopofthepresentdisclosurecanbeformedby50 

nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffoldand1000nucleotideson 

loopofthepresentdisclosurecanbeformedby1000nucleotidesonthetargetRNAsideof 

theguide-targetRNAscaffoldand50nucleotidesontheengineeredguideRNAsideofthe 

guide-targetRNAscaffold.Anasymmetricalinternalloopofthepresentdisclosurecanbe 

formedby500nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffoldand50 

nucleotidesontheengineeredguideRNAsideoftheguide-targetRNAscaffold.An 

asymmetricalinternalloopofthepresentdisclosurecanbeformedby400nucleotidesonthe 

targetRNAsideoftheguide-targetRNAscaffoldand50nucleotidesontheengineeredguide 

RNAsideoftheguide-targetRNAscaffold.Anasymmetricalinternalloopofthepresent 

disclosurecanbeformedby300nucleotidesonthetargetRNAsideoftheguide-targetRNA 

scaffoldand50nucleotidesontheengineeredguideRNAsideoftheguide-targetRNA 

scaffold.Anasymmetricalinternalloopofthepresentdisclosurecanbeformedby200 
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nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffoldand50nucleotideson 

theengineeredguideRNAsideoftheguide-targetRNAscaffold.Anasymmetricalinternal 

loopofthepresentdisclosurecanbeformedby150nucleotidesonthetargetRNAsideofthe 

guide-targetRNAscaffoldand50nucleotidesontheengineeredguideRNAsideofthe 

guide-targetRNAscaffold.Anasymmetricalinternalloopofthepresentdisclosurecanbe 

formedby100nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffoldand50 

nucleotidesontheengineeredguideRNAsideoftheguide-targetRNAscaffold.An 

asymmetricalinternalloopofthepresentdisclosurecanbeformedby100nucleotidesonthe 

targetRNAsideoftheguide-targetRNAscaffoldand150nucleotidesontheengineered 

guideRNAsideoftheguide-targetRNAscaffold.Anasymmetnealinternalloopofthe 

presentdisclosurecanbeformedby100nucleotidesonthetargetRNAsideoftheguide

targetRNAscaffoldand200nucleotidesontheengineeredguideRNAsideoftheguide

targetRNAscaffold.Anasymmetricalinternalloopofthepresentdisclosurecanbeformed 

by100nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffoldand300 

nucleotidesontheengineeredguideRNAsideoftheguide-targetRNAscaffold.An 

asymmetricalinternalloopofthepresentdisclosurecanbeformedby100nucleotidesonthe 

targetRNAsideoftheguide-targetRNAscaffoldand400nucleotidesontheengineered 

guideRNAsideoftheguide-targetRNAscaffold.Anasymmetricalinternalloopofthe 

presentdisclosurecanbeformedby100nucleotidesonthetargetRNAsideoftheguide

targetRNAscaffoldand500nucleotidesontheengineeredguideRNAsideoftheguide

targetRNAscaffold.Anasymmetricalinternalloopofthepresentdisclosurecanbeformed 

nucleotidesontheengineeredguideRNAsideoftheguide-targetRNAscaffoldAn 

asymmetricalinternalloopofthepresentdisclosurecanbeformedby1000nucleotideson 

thetargetRNAsideoftheguide-targetRNAscaffoldand100nucleotidesontheengineered 

guideRNAsideoftheguide-targetRNAscaffold.Anasymmetnealinternalloopofthe 

presentdisclosurecanbeformedby500nucleotidesonthetargetRNAsideoftheguide

targetRNAscaffoldand100nucleotidesontheengineeredguideRNAsideoftheguide

targetRNAscaffold.Anasymmetricalinternalloopofthepresentdisclosurecanbeformed 

by400nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffoldand100 

nucleotidesontheengineeredguideRNAsideoftheguide-targetRNAscaffold.An 

asymmetricalinternalloopofthepresentdisclosurecanbeformedby300nucleotidesonthe 

targetRNAsideof'theguide-targetRNAscaffoldand100nucleotidesontheengineered 
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guideRNAsideoftheguide-targetRNAscaffold.Anasymmetnealinternalloopofthe 

presentdisclosurecanbeformedby200nucleotidesonthetargetRNAsideoftheguide

targetRNAscaffoldand100nucleotidesontheengineeredguideRNAsideoftheguide

targetRNAscaffold.Anasymmetricalinternalloopofthepresentdisclosurecanbeformed 

by150nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffoldand100 

nucleotidesontheengineeredguideRNAsideoftheguide-targetRNAscaffold.An 

asymmetricalinternalloopofthepresentdisclosurecanbeformedby150nucleotidesonthe 

targetRNAsideoftheguide-targetRNAscaffoldand200nucleotidesontheengineered 

guideRNAsideoftheguide-targetRNAscaffold.Anasymmetncalinternalloopofthe 

presentdisclosurecanbeformedby150nucleotidesonthetargetRNAsideoftheguide

targetRNAscaffoldand300nucleotidesontheengineeredguideRNAsideoftheguide

targetRNAscaffold.Anasymmetricalinternalloopofthepresentdisclosurecanbeformed 

by150nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffoldand400 

nucleotidesontheengineeredguideRNAsideoftheguide-targetRNAscaffold.An 

asymmetricalinternalloopofthepresentdisclosurecanbeformedby150nucleotidesonthe 

targetRNAsideoftheguide-targetRNAscaffoldand500nucleotidesontheengineered 

guideRNAsideoftheguide-targetRNAscaffold.Anasymmetncalinternalloopofthe 

presentdisclosurecanbeformedby150nucleotidesonthetargetRNAsideoftheguide

targetRNAscaffoldand1000nucleotidesontheengineeredguideRNAsideoftheguide

targetRNAscaffold.Anasymmetricalinternalloopofthepresentdisclosurecanbeformed 

by1000nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffoldand150 

asymmetricalinternalloopofthepresentdisclosurecanbeformedby500nucleotidesonthe 

targetRNAsideoftheguide-targetRNAscaffoldand5nucleotidesontheengineeredguide 

RNAsideoftheguide-targetRNAscaffold.Anasymmetricalinternalloopofthepresent 

disclosurecanbeformedby400nucleotidesonthetargetRNAsideoftheguide-targetRNA 

scaffoldand150nucleotidesontheengineeredguideRNAsideoftheguide-targetRNA 

scaffold.Anasymmetricalinternalloopofthepresentdisclosurecanbeformedby300 

nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffoldand150nucleotideson 

theengineeredguideRNAsideoftheguide-targetRNAscaffold.Anasymmetricalinternal 

loopofthepresentdisclosurecanbeformedby200nucleotidesonthetargetRNAsideofthe 

guide-targetRNAscaffoldand300nucleotidesontheengineeredguideRNAsideofthe 

guide-targetRNAscaffold.Anasymmetricalinternalloopofthepresentdisclosurecanbe 
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formedby200nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffoldand400 

nucleotidesontheengineeredguideRNAsideoftheguide-targetRNAscaffold.An 

asymmetricalinternalloopofthepresentdisclosurecanbeformedby200nucleotidesonthe 

targetRNAsideoftheguide-targetRNAscaffoldand500nucleotidesontheengineered 

guideRNAsideoftheguide-targetRNAscaffold.Anasymmetricalinternalloopofthe 

presentdisclosurecanbeformedby200nucleotidesonthetargetRNAsideoftheguide

targetRNAscaffoldand1000nucleotidesontheengineeredguideRNAsideoftheguide

targetRNAscaffold.Anasymmetricalinternalloopofthepresentdisclosurecanbeformed 

by1000nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffoldand200 

nucleotidesontheengineeredguideRNAsideoftheguide-targetRNAscaffold.An 

asymmetricalinternalloopofthepresentdisclosurecanbeformedby500nucleotidesonthe 

targetRNAsideoftheguide-targetRNAscaffoldand200nucleotidesontheengineered 

guideRNAsideoftheguide-targetRNAscaffold.Anasymmetncalinternalloopofthe 

presentdisclosurecanbeformedby400nucleotidesonthetargetRNAsideoftheguide

targetRNAscaffoldand200nucleotidesontheengineeredguideRNAsideoftheguide

targetRNAscaffold.Anasymmetricalinternalloopofthepresentdisclosurecanbeformed 

by300nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffoldand200 

nucleotidesontheengineeredguideRNAsideoftheguide-targetRNAscaffold.An 

asymmetricalinternalloopofthepresentdisclosurecanbeformedby300nucleotidesonthe 

targetRNAsideoftheguide-targetRNAscaffoldand400nucleotidesontheengineered 

guideRNAsideoftheguide-targetRNAscaffold.Anasymmetncalinternalloopofthe 

targetRNAscaffoldand500nucleotidesontheengineeredguideRNAsideoftheguide

targetRNAscaffold.Anasymmetricalinternalloopofthepresentdisclosurecanbeformed 

by300nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffoldand1000 

nucleotidesontheengineeredguideRNAsideoftheguide-targetRNAscaffold.An 

asymmetricalinternalloopofthepresentdisclosurecanbeformedby1000nucleotideson 

thetargetRNAsideoftheguide-targetRNAscaffoldand300nucleotidesontheengineered 

guideRNAsideoftheguide-targetRNAscaffold.Anasymmetncalinternalloopofthe 

presentdisclosurecanbeformedby500nucleotidesonthetargetRNAsideoftheguide

targetRNAscaffoldand300nucleotidesontheengineeredguideRNAsideoftheguide

targetRNAscaffold.Anasymmetricalinternalloopofthepresentdisclosurecanbeformed 

by400nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffoldand300 
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nucleotidesontheengineeredguideRNAsideoftheguide-targetRNAscaffold.An 

asymmetricalinternalloopofthepresentdisclosurecanbeformedby400nucleotidesonthe 

targetRNAsideoftheguide-targetRNAscaffoldand500nucleotidesontheengineered 

guideRNAsideoftheguide-targetRNAscaffold.Anasymmetricalinternalloopofthe 

presentdisclosurecanbeformedby400nucleotidesonthetargetRNAsideoftheguide

targetRNAscaffoldand1000nucleotidesontheengineeredguideRNAsideoftheguide

targetRNAscaffold.Anasymmetricalinternalloopofthepresentdisclosurecanbeformed 

by1000nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffoldand400 

nucleotidesontheengineeredguideRNAsideoftheguide-targetRNAscaffold.An 

asymmetricalinternalloopofthepresentdisclosurecanbeformedby500nucleotidesonthe 

targetRNAsideoftheguide-targetRNAscaffoldand400nucleotidesontheengineered 

guideRNAsideoftheguide-targetRNAscaffold.Anasymmetncalinternalloopofthe 

presentdisclosurecanbeformedby500nucleotidesonthetargetRNAsideoftheguide

targetRNAscaffoldand1000nucleotidesontheengineeredguideRNAsideoftheguide

targetRNAscaffold.Anasymmetricalinternalloopofthepresentdisclosurecanbeformed 

by1000nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffoldand500 

nucleotidesontheengineeredguideRNAsideoftheguide-targetRNAscaffold.Thusan 

asymmetricalinternalloopcanbeastructuralfeatureformedfromlatentstructureprovided 

byanengineeredlatentguideRNA.  

1003511 Structuralfeaturesthatcompriseaninternalloopcanbeofanysizegreaterthan5 

nucleotides.Insomecasesaninternalloopcompriseatleast:5,6,7,8,9,10,11,12,13,14, 

40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64, 

65,66,67,68,69,70,71,72,73,74,75,76,77,78,79,80,81,82,83,84,85,86,87,88,89, 

90,91,92,93,94,95,96,97,98,99,100,101,102,103,104,105,106,107,108,109,110, 

111,112,113,114,115,116,117,118,119,120,121,122,123,124,125,126,127,128, 

129,130,131,132,133,134,135,136,137,138,139,140,141,142,143,144,145,146, 

147,148,149,150,200,250,300,350,400,450,500,600,700,800,900,or1000 

nucleotides.Insomecasesaninternalloopcompriseatleastabout5-10,5-15,10-20,15-25, 

20-30,5-30,5-40,5-50,5-60,5-70,5-80,5-90,5-100,5-110,5-120,5-130,5-140,5-150,5

200,5-250,5-300,5-350,5-400,5-450,5-500,5-600,5-700,5-800,5-900,5-1000,20-50, 

20-60,20-70,20-80,20-90,20-100,20-110,20-120,20-130,20-140,20-150,30-40,30-50, 

30-60,30-70,30-80,30-90,30-100,30-110,30-120,30-130,30-140,30-150,30-200,30
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250,30-300,30-350,30-400,30-450,30-500,30-600,30-700,30-800,30-900,30-1000,40

50,40-60,40-70,40-80,40-90,40-100,40-110,40-120,40-130,40-140,40-150,40-200,40

250,40-300,40-350,40-400,40-450,40-500,40-600,40-700,40-800,40-900,40-1000,50

60,50-70,50-80,50-90,50-100,50-110,50-120,50-130,50-140,50-150,50-200,50-250 

50-300,50-350,50-400,50-450,50-500,50-600,50-700,50-800,50-900,50-1000,60-70 

60-80,60-90,60-100,60-110,60-120,60-130,60-140,60-150,60-200,60-250,60-300,60

350,60-400,60-450,60-500,60-600,60-700,60-800,60-900,60-1000,70-80,70-90,70

100,70-110,70-120,70-130,70-140,70-150,70-200,70-250,70-300,70-350,70-400,70

450,70-500,70-600,70-700,70-800,70-900,70-1000,80-90,80-100,80-110,80-120,80

130,80-140,80-150,80-200,80-250,80-300,80-350,80-400,80-450,80-500,80-600,80

700,80-800,80-900,80-1000,90-100,90-110,90-120,90-130,90-140,90-150,90-200,90

250,90-300,90-350,90-400,90-450,90-500,90-600,90-700,90-800,90-900,90-1000 

100-110,100-120,100-130,100-140,100-150,100-200,100-250,100-300,100-350,100

400,100-450,100-500,100-600,100-700,100-800,100-900,100-1000,110-120,110-130, 

110-140,110-150,110-200,110-250,110-300,110-350,110-400,110-450,110-500,110

600,110-700,110-800,110-900,110-1000,120-130,120-140,120-150,120-200,120-250, 

120-300,120-350,120-400,120-450,120-500,120-600,120-700,120-800,120-900,120

1000,130-140,130-150,130-200,130-250,130-300,130-350,130-400,130-450,130-500, 

130-600,130-700,130-800,130-900,130-1000,140-150,140-200,140-250,140-300,140

350,140-400,140-450,140-500,140-600,140-700,140-800,140-900,140-1000,150-200, 

150-250,150-300,150-350,150-400,150-450,150-500,150-600,150-700,150-800,150

200-800,200-900,200-1000,250-300,250-350,250-400,250-450,250-500,250-600,250

700,250-800,250-900,250-1000,300-350,300-400,300-450,300-500,300-600,300-700, 

300-800,300-900,300-1000,350-400,350-450,350-500,350-600,350-700,350-800,350

900,350-1000,400-450,400-500,400-600,400-700,400-800,400-900,400-1000,500-600, 

500-700,500-800,500-900,500-1000,600-700,600-800,600-900,600-1000,700-800,700

900,700-1000,800-900,800-1000,or900-1000nucleotidesintotal.  

1003521 InsomeembodimentsadoublestrandedRNA(dsRNA)substrate(aguide-target 

RNAscaffold)comprisesabasepairedregion.Asdisclosedhereinabasepaired(bp)region 

referstoastretchoftheguide-targetRNAscaffoldinwhichthebasesintheguideRNAare 

pairedwithopposingbasesinthetargetRNA.Basepairedregionscanextendfromoneend 

oftheguide-targetRNAscaffoldtotheotherendoftheguide-targetRNAscaffold.Base 
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pairedregionscanextendbetweentwostructuralfeatures.Basepairedregionscanextend 

fromoneendoftheguide-targetRNAscaffoldtoastructuralfeature.Basepairedregions 

canextendfromastructuralfeaturetotheotherendoftheguide-targetRNAscaffold.In 

someembodimentsabasepairedregionhasfrom1bpto100bpfrom1bpto90bpfrom1 

bpto80bpfrom1bpto70bpfrom1bpto60bpfrom1bpto50bpfrom1bpto45bp, 

from1bpto40bpfrom1bpto35bpfrom1bpto30bpfrom1bpto25bpfrom1bpto 

20bpfrom1bpto15bpfrom1bpto10bpfrom1bpto5bpfrom5bpto10bpfrom5 

bpto20bpfrom10bpto20bpfrom10bpto50bpfrom5bpto50bpatleast1bpat 

least2bpatleast3bpatleast4bpatleast5bpatleast6bpatleast7bpatleast8bpat 

least9bpatleast10bpatleast12bpatleast14bpatleast16bpatleast18bpatleast20 

bpatleast25bpatleast30bpatleast35bpatleast40bpatleast45bpatleast50bpat 

least60bpatleast70bpatleast80bpatleast90bpatleast100bp.  

1003531 InsomeexamplesadoublestrandedRNA(dsRNA)substrate(aguide-target 

RNAscaffold)isformeduponhybridizationofanengineeredguideofthepresentdisclosure 

toatargetRNA.Insomeexamplesthedoublestrandedsubstratecomprisesstructural 

featuresmimickingthestructuralfeaturesofanaturallyoccurringADARsubstrate.Insome 

examplesthenaturallyoccurringADARsubstratecanbeadrosophilaADARsubstrate.In 

someexamplesthenaturallyoccurringdrosophilaADARsubstratecanbeasdepictedin 

FIGs.3and4andcomprisestwobulges.Thespecificnucleotideinteractionsformingthe 

structuralfeaturesofthedrosophilasubstrateareannotatedonthesequenceslistedinFIG.4 

andinclude(1)anAtoCmismatch,(2)a0mismatchofa5'G,(3)twowobblebasepairs 

target/guide),and(5)anasymmetricalbulgeatthe+6position(1/0- target/guide).Insome 

examplesthestructuralfeaturesofthedoublestrandedsubstratemimicthestructural 

featuresofadrosophilasubstrateinthatthedoublestrandedsubstratecomprisesoneormore 

(e.g.,1,2,3,4,5,6or7)ofthestructuralfeaturesalsopresentinthedrosophilasubstrate.In 

someexamplestheoneormorestructuralfeaturesinthedoublestrandedsubstrateshareat 

least700o80008500,900o,950o,980o990oor100%sequencehomologyand/orlengthwith 

oneormore(e.g., 1, 2,3, 4,5, 6,or7)structuralfeaturesofthenaturallyoccurring 

drosophilasubstrate.Insomeexamplestheoneormorestructuralfeaturesinthedouble 

strandedsubstratesharenosequencehomologyorlessthan50~osequencehomologywith 

oneormorestructuralfeaturesofthedrosophilasubstrate.Insomeexamplestheoneor 
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morefeaturesinthedoublestrandedsubstratecanbepositioned(relativetoeachother)the 

sameorsimilarlyasthestructuralfeaturesofthenaturalADARsubstrate.  

1003541 Someexamplesofmimicryandrelatedfeaturesareincludedin131G.25AtoFIG.  

28.  

1003551 InsomecasesastructuralfeaturecanbeastructuredmotifAsdisclosedhereina 

structuredmotifcomprisestwoormorestructuralfeaturesinadsRNAsubstrate.Astructuredmotif 

cancompnseanycombinationofstructuralfeaturessuchasintheaboveclaimstogenerate 

anidealsubstrateforADAReditingatapreciselocation(s).Thesestructuralmotifscouldbe 

artificiallyengineeredtomaximizedADAReditingand/orthesestructuralmotifscanbe 

modeledtorecapitulateknownADARsubstrates.  

1003561 InsomecasesanengineeredguideRNAcanbecircularized.Insomecasesan 

engineeredguideRNAprovidedhereincanbecircularizedorinacircularconfiguration.In 

someaspectsanatleastpartiallycircularguideRNAlacksa5'hydroxylora3'hydroxyl.  

1003571 InsomeexamplesanengineeredguideRNAcancompriseabackbone 

comprisingapluralityofsugarandphosphatemoietiescovalentlylinkedtogether.Insome 

examplesabackboneofanengineeredguideRNAcancompriseaphosphodiesterbond 

linkagebetweenafirsthydroxylgroupinaphosphategroupona5carbonofadeoxyribose 

inDNAorriboseinRNAandasecondhydroxylgroupona3carbonofadeoxyribosein 

DNAoriboseinRNA.  

1003581 InsomeembodimentsabackboneofanengineeredguideRNAcanlacka5' 

reducinghydroxyla3'reducinghydroxylorbothcapableofbeingexposedtoasolvent.In 

reducinghydroxylorbothcapableofbeingexposedtonucleases.Insomeembodimentsa 

backboneofanengineeredguidecanlacka5' reducinghydroxyla3reducinghydroxylor 

bothcapableofbeingexposedtohydrolyticenzymes.Insomeinstancesabackboneofan 

engineeredguidecanberepresentedasapolynucleotidesequenceinacircular2-dimensional 

formatwithonenucleotideaftertheother.Insomeinstancesabackboneofanengineered 

guidecanberepresentedasapolynucleotidesequenceinalooped2-dimensionalformatwith 

onenucleotideaftertheother.Insomecasesa5'hydroxyla3'hydroxylorbothcanbe 

joinedthroughaphosphorus-oxygenbond.Insomecasesa5' hydroxyla3' hydroxylor 

bothcanbemodifiedintoaphosphoesterwithaphosphorus-containingmoiety.  
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1003591 InsomeembodimentsthepresentdisclosureprovidesforsplitguideRNA 

systemswhereanengineeredguideRNAofthepresentdisclosurecomprisingarecruiting 

domain(e.g.,GluR2)maybedeliveredasasplitguideRNAsystem.  

1003601 InsomeembodimentsasplitguideRNAsystemcancomprisetwosegments- an 

ADARrecruitingdomain(e.g.,GluR2orAlu)andatleastonetargetingdomain.The 

targetingdomaincanbeatthe5'and/or3endoftherecruitingdomain.Atleastone 

targetingdomainhasasequencethatisonlypartiallycomplementarytothesequenceof 

segmentofthetargetRNA.BindingofthetwosegmentstothetargetRNAformsa 

trimolecularcomplexwhichrecruitsADARenzymestodeaminateoneormoremismatched 

adenosineresiduesintheguide-targetRNAscaffold.  

1003611 InsomeembodimentsasplitguideRNAsystemcancomprisetwosegments- a 

firstsegmentcomprisingafirstportionofarecruitingdomain(e.g.,GluR2orAlu)and, 

optionallyapartofatargetingdomainandasecondsegmentcomprisingasecondportionof 

therecruitingdomainandoptionallyapartofatargetingdomain.Forexamplearecruiting 

domain(e.g.,aGluR2hairpin)maybeplacedinternallywithinthetargetingdomain.The 

internalrecruitingdomaincanbesplitintotwoasymmetric5' and3' segmentswiththe5 

GluR2segmentlocatedwithinthefirstguideRNAandthe3'(JluR2segmentlocatedwithin 

thesecondguideRNA.Uponhybridizationofthetwosegmentsoftheengineeredguide 

RNAtothetargetRNAtheGluR2hairpinisre-constituted.Thebindingofthetwosegments 

tothetargetRNAthusformsatrimolecularcomplexwhichcontainsareconstitutedGluR2 

hairpincapableofrecruitingADARfortarget-specificRNA-editing.  

modifications.Amodificationcanbeasubstitutioninsertiondeletionchemical 

modificationphysicalmodificationstabilizationpurificationoranycombinationthereofIn 

somecasesamodificationcanbeachemicalmodification.Suitablechemicalmodifications 

compriseanyoneof5'adenylate,5'guanosine-triphosphatecap,5'N7-Methylguanosine

triphosphatecap,5'triphosphatecap,3'phosphate,3'thiophosphate,5'phosphate, 

5'thiophosphateCis-SynthymidinedimertrimersC12spacerC3spacerC6spacer 

dSpacerPCspacerrSpacerSpacer18,Spacer93'-3'modifications,5'-5'modifications, 

abasicacridineazobenzenebiotinbiotinBBbiotinTEGcholesterylTEGdesthiobiotin 

TEGDNPTEGDNP-XDOTAdT-BiotindualbiotinPCbiotinpsoralenC2,psoralen 

C6,TINA,3'DABCYLblackholequencher1, blackholequencher2,DABCYLSEdT

DABCYLIRDyeQC-1, QSY-21,QSY-35,QSY-7,QSY-9,carboxyllinkerthiollinkers, 
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2'deoxyribonucleosideanalogpurine,2'deoxyribonucleosideanalogpyrimidine, 

ribonucleosideanalog,2'-O-methylribonucleosideanalogsugarmodifiedanalogs, 

wobble/universalbasesfluorescentdyelabel,2'fluoroRNA,2'O-methylRNA, 

methyiphosphonatephosphodiesterDNAphosphodiesterRNAphosphothioateDNA, 

phosphorothioateRNAUNApseudouridine-5'-triphosphate,5-methylcytidine-5'

triphosphate,2-0-methyl3phosphorothioateoranycombinationsthereofInsome 

embodimentsanengineeredguideRNAdescribedhereindoesnotcomprisemodifications.  

GuideRNAselectionbyhighthroughputguidescreeningassay 

1003631 InsomeembodimentsanengineeredguideRNAcanbeselectedbyahigh 

throughputguidescreeningassay.Ahighthroughputguidescreeningassayforselecting 

engineeredguideRNAswascompletedwithABCA4,LRRK2andSerpinaltargetRNAand 

theresultsareshowninTABLE2.TABLE2showsthediseaseassociatedwiththetarget 

RNAthetissueexpressionpatternofthetargetRNAtheinvivoADARtypeusedinthe 

editingthetargetmotifinthetargetRNAthetargetnucleotideinthetargetmotifforthe 

targetRNAthecodonchangewithasuccessfuleditingofthetargetnucleotidethe 

associatedaminoacidchangeintheproteinencodedbytheeditedtargetRNAandthetotal 

numberofguideRNAdesignsscreenedinthehighthroughputassayareshownforeach 

targetRNA.  

TABLE2- SummaryofTargets 

Target Disease Tissue ADAR1/2 Motif Codon Amino ItgRNA 

____________________________________________________________________change __________ 

ABCA4 Stargardt Ocular! ADARL* GAA- GAA-> E->G 2,688 
Disease Photoreceptors! GGA 

RPE 

LRRK2 ParbnsonIs CNS ADAR2 CAG- AGC-> S-> G 2,536 
Disease GGC 

SERPINAL Alpha-i- Liver ADARL CAA AAG-> K->E 1,824 
Antitrypsin GAG 
Deficiency 

* indicatesthattheADARtypeispredicted 

RNA-EditingEntities 

1003641 Insomeexamplestheguide-targetRNAscaffoldproduceduponhybridizationof 

theguideRNAandtargetRNArecruitsanRNAeditingentity.InsomeexamplesanRNA 
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editingentitycomprisesanADAR.InsomeexamplesanADARcompnsesanyoneof 

ADARiADARipi10,ADAR1p15OADAR2,ADAR3,APOBECproteinorany 

combinationthereofInsomeexamplestheADARRNAeditingentitycanbeADARi. In 

someexamplesadditionallyoralternativelytheADARRNAeditingentitycanbeADAR2.  

InsomeexamplesadditionallyoralternativelytheADARRNAeditingentitycanbe 

ADAR3.InanaspectanRNAeditingentitycanbeanon-ADAR.Insomeexamplesthe 

RNAeditingentitycanbeanAPOBECprotein.InsomeexamplestheRNAeditingentity 

canbeAPOBECiAPOBEC2,APOBEC3AAPOBBC3BAPOBBC3CAPOBBC3B, 

APOBEC3FAPOBBC3GAPOBEC3HAPOBEC4,oranycombinationthereofInsome 

examplestheADARorAPOBECcanbemammalian.InsomeexamplestheADARor 

APOBECproteincanbehuman.InsomeexamplestheADARorAPOBECproteincanbe 

recombinant(e.g.,anexogenouslydeliveredrecombinantADARorAPOBECprotein), 

modified(e.g.,anexogenouslydeliveredmodifiedADARorAPOBECprotein),endogenous 

oranycombinationthereofInsomeexamplestheRNAeditingentitycanbeafusion 

protein.InsomeexamplestheRNAeditingentitycanbeafunctionalportionofanRNA 

editingentitysuchasanyoftheRNAeditingproteinsprovidedherein.Insomeinstancesan 

RNAeditingentitycancompriseatleastabout700osequencehomologyand/orlengthto 

APOBECiAPOBEC2,ADARiADARipilOADAR1p15OADAR2,ADAR3,orany 

combinationthereof 

1003651 OtherRNAeditingentitiesarealsocontemplated.InsomeexamplestheRNA 

editingentitycomprisesaclusteredregularlyinterspacedshortpalindromicrepeats 

dependentRNApolymerase.InsomecasesanRNAeditingentitycanbeavirus-encoded 

RNA-dependentRNApolymerasefrommeaslesmumpsorparainfluenza.Insome 

instancesanRNAeditingentitycanbeanenzymefromTrypanosomabruceicapableof 

addingordeletinganucleotideornucleotidesinatargetRNA.InsomeinstancesanRNA 

editingentitycanbeanenzymefromTrypanosomabruceicapableofaddingordeletingan 

UracilormorethanoneUracilinatargetRNA.InsomeinstancesanRNAeditingentity 

comprisesarecombinantenzyme.InsomecasesanRNAeditingentitycomprisesafusion 

polypeptide.InsomecasesanRNAeditingentitydoesnotcompriseafusionpolypeptide.  

THERAPEUTICAPPLICATIONS 

1003661 Disclosedhereinaremethodsofdeliveringanyengineeredguidedisclosedherein 

(e.g.,anengineeredguideavectorencodingorcomprisinganengineeredguideandany 
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pharmaceuticalformulationsthereof)toacell.Insomeexamplesmethodsofdeliveringan 

engineeredguidetoacellcomprisedeliveringdirectlyorindirectlytothecellanengineered 

guidethatatleastpartiallyhybridizestoandformsatleastinpartadoublestranded 

substratewithatleastaportionofatargetRNAmoleculewhereinthedoublestranded 

substratecomprisesatleastonestructuralfeatureandwhereinthedoublestrandedsubstrate 

recruitsanRNAeditingentityandfacilitatesachemicalmodificationofabaseofa 

nucleotideinthetargetRNAmoleculebytheRNAeditingentity.Insomeexamplesthe 

chemicalmodificationofthebaseofthenucleotideinthetargetRNAmoleculescanbe 
confirmedbysequencing.Insomeexamples, 9 

confirmingthatchemicalmodificationhas 

occurredcomprisesisolatingoneormoretargetRNAmoleculestowhichanengineered 

guidehasbeenadministeredandthenconvertingthetargetRNAtocDNAbyreverse 

transcriptasepriortosequencing.InsomeexamplesthesequencingemployedcanbeSanger 
9 

sequencingnextgenerationsequencingoracombinationthereofInsomeexamplesinany 

ofthemethodsdisclosedhereintheengineeredguidecanbeencodedbyapolynucleotideor 

avectordisclosedhereinorcanbecomprisedinacompositionpharmaceuticalcomposition, 

herein.  
isolatedcellorpluralityofcellsdisclosed 9 

1003671 Alsodisclosedhereinaremethodsoftreatingadiseaseorconditioninasubjectin 

needthereofcomprisingadministeringtothesubjectanyengineeredguide(e.g.,an 

engineeredguideavectorencodingorcomprisinganengineeredguide)disclosedherein.In 

someexamplesthemethodsoftreatingorpreventingadiseaseoraconditioninasubjectin 

needthereofcompriseadministeringtothesubjecthavingthediseaseortheconditionan 

whereintheengineeredguide:(a)atleastinpartassociateswithatleastaportionofatarget 

RNAmolecule,(b)inassociationwiththetargetRNAmoleculeformsadoublestranded 

substratecomprisingatleastonestructuralfeatureandwhereinthedoublestrandedsubstrate 

recruitsanRNAeditingentity;and(c)facilitatesachemicalmodificationofabaseofa 

nucleotideinthetargetRNAmoleculebytheRNAeditingentity.Insomeexamples, 

chemicalmodificationofthebasecanbeconfirmedbysequencingInsomeexamples 

confirmingthatchemicalmodificationhasoccurredcomprisesisolatingoneormoretarget 

RNAmoleculestowhichanengineeredguidehasbeenadministeredandthenconvertingthe 

targetRNAtocDNAbyreversetranscriptasepriortosequencing.Insomeexamplesthe 

sequencingemployedcanbeSangersequencingnextgenerationsequencingora 

combinationthereofInsomeexamplesinanyofthemethodsdisclosedhereinthe 
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engineeredguidecanbeencodedbyapolynucleotideoravectordisclosedhereinorcanbe 
4 

comprisedinacompositionpharmaceuticalcompositionisolatedcellorpluralityofcells 

disclosedherein.  

1003681 Compositionsandmethodsprovidedhereincanbeutilizedtomodulateexpression 

ofatarget.Modulationcanrefertoalteringtheexpressionofageneorportionthereofatone 

ofvariousstageswithaviewtoalleviateadiseaseorconditionassociatedwiththegeneora 

mutationinthegene.Modulationcanbemediatedattheleveloftranscriptionorpost

transcriptionally.Modulatingtranscriptioncancorrectaberrantexpressionofsplicevariants 

generatedbyamutationinagene.Insomecasescompositionsandmethodsprovidedherein 

canbeutilizedtoregulategenetranslationofatarget.Modulationcanrefertodecreasingor 

knockingdowntheexpressionofageneorportionthereofbydecreasingtheabundanceofa 

transcript.Thedecreasingtheabundanceofatranscriptcanbemediatedbydecreasingthe 

processingsplicingturnoverorstabilityofthetranscript;orbydecreasingtheaccessibility 

ofthetranscriptbytranslationalmachinerysuchasribosome.Insomecasesanengineered 

guidedescribedhereincanfacilitateaknockdown.Aknockdowncanreducetheexpression 

ofatargetRNA.InsomecasesaknockdowncanbeaccompaniedbyeditingofanmRNA.  

InsomecasesaknockdowncanoccurwithsubstantiallylittletonoeditingofanmRNA.In 

someinstancesaknockdowncanoccurbytargetinganuntranslatedregionofthetarget 

RNAsuchasa3'UTRa5'UTRorboth.Insomecasesaknockdowncanoccurby 

targetingacodingregionofthetargetRNA.Insomeinstancesaknockdowncanbe 

mediatedbyanRNAeditingenzyme(e.g.,ADAR).InsomeinstancesanRNAediting 

enzymecancauseaknockdownbyhydrolyticdeaminationofmultipleadenosinesinan 
RNA.HydrolyticdeaminationofmultipleadenosinesinanRNAcanbereferredtoashyper

4 

editing.Insomecaseshyper-editingcanoccurincis(e.g.inanAluelement)orintrans(e.g.  
inatargetRNAbyanengineeredguide).).InsomeinstancesanRNAeditingenzymecan 

causeaknockdownbyeditingatargetRNAtocompriseaprematurestopcodonorprevent 

initiationoftranslationofthetargetRNAduetoaneditinthetargetRNA.  

1003691 Insomeexamplesthediseaseorconditioncanbeassociatedwithamutationina 

DNAmoleculeorRNAmoleculeencodingABCA4,APPSERPINAlHEXALRRK2 

SNCACFTRorLIPAafragmentofanyoftheseoranycombinationthereofInsome 

examplesaproteinencodedforbyamutatedDNAmoleculeorRNAmoleculeencoding 

ABCA4,APPSERPINAlHEXALRRK2,SNCACFTRorLIPAcontributestoatleast 

inpartthepathogenesisorprogressionofadisease.Insomeexamplesthediseaseor 
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conditioncanbeassociatedwithamutationinaDNAmoleculeorRNAmoleculeencoding 

ABCA4,AATSERPINAlSERPINAlE342KHEXALRRK2,SNCAAPPTauOBA 

PINKiRAB7ACFTRALASiATP7BATP7B01226RHFEC282YLIPAc.894G>A, 

PCSKL9startsiteorSCYNlAstartsiteafragmentanyoftheseoranycombinationthereof 

InsomeexamplesaproteinencodedforbyamutatedDNAmoleculeorRNAmolecule 

encodingABCA4,AATSERPINAlSERPINAlB342KHEXALRRK2,SNCAAPP, 

TauOBAPINKiRAB7ACFTRALASiATP7BATP7B01226RHFEC282YLIPA 

c.894G>APCSK9startsiteorSCNN1Astartsiteafragmentanyoftheseorany 

combinationthereofcontributestoatleastinpartthepathogenesisorprogressionofa 

disease.InsomeexamplesthemutationintheDNAorRNAmoleculecanberelativetoan 

otherwiseidenticalreferenceDNAorRNAmolecule.Insomeexamplesthemutationinthe 

DNAorRNAmoleculecanberelativetoanotherwiseidenticalreferenceDNAorRNA 

molecule.  

1003701 SERPINAl.Insomeembodimentsthepresentdisclosureprovidescompositions 

andmethodsofusethereofofguideRNAsthatarecapableoffacilitatingRNAeditingof 

serpinfamilyAmember1(SERPINAl).Insomeexamplesthediseaseorconditioncanbe 

anAATdeficiencyoranassociatedlungorliverpathology(e.g.,chronicobstructive 
.  

pulmonaiydiseasecirrhosishepatocellularcarcinoma)causedatleastinpartbyamutation 

inaSERPINAlgene.Insomeexamplesthemutationcanbeasubstitutionofa0withanA 

atnucleotideposition9989withinawildtypeSERPINAlgene(suchasaccessionnumber 

NC000001. 11:c94121149-93992837).Insomeexamplesadministrationoftheengineered 

inactiveordefectiveAATprotein)inasubjectwithanAATdeficiency.Insomeexamplesa 

doublestrandedRNA(dsRNA)substrate(aguide-targetRNAscaffold)isformedupon 

hybridizationofanengineeredguideofthepresentdisclosuretoatargetRNA.Insome 

examplesthetargetRNAformingthedoublestrandedsubstratecomprisesaportionofan 

mRNAorpre-mRNAmoleculeencodedbytheSERPLNA1gene.Insomeexamplesthe 

targetingregionoftheengineeredguideformingthedoublestrandedsubstrateisatleastin 

partcomplementarytoaportionofanmRNAorpre-mRNAmoleculeencodedbythe 

SERPINAlgene.Insomeexamplesthedoublestrandedsubstratecomprisesasingle 

mismatch.Insomeexamplestheengineeredsubstrateadditionallycomprisesoneortwo 

bulges.InsomeexamplesthedoublestrandedsubstratecanbeformedbyatargetRNA 

comprisinganmRNAorpre-mRNAencodedbytheSERPINAlgeneandanengineered 
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guidesdisclosedhereinrestoresexpressionofanormalAATprotein(e.g.,ascomparedtoan
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guidecomplementaiytoaportionofthemRNAencodedbytheSERPINAlgenewherein 

theengineeredsubstratecomprisesasinglemismatch.Insomeexamplesthedoublestranded 

substratecanbeformedbyatargetRNAcomprisinganmRNAorpre-mRNAencodedbythe 

SERPINAlgeneandanengineeredguidecomplementaiytoaportionofthemRNAorpre

mRNAencodedbytheSERPINAlgenewhereintheengineeredsubstratecomprisesasingle 

mismatchandwhereintheengineeredsubstratecomprisestwoadditionalbulges.  

1003711 GuideRNAscanfacilitatecorrectionofa0toAmutationatnucleotideposition 

9989ofaSERPINAlgene.InsomeembodimentsaguideRNAofthepresentdisclosurecan 

targetforexampleE342Kof RPIN.SaidguideRNAstargetingasiteinSERPINAl 

canbeencodedforbyanengineeredpolynucleotideconstructofthepresentdisclosure.An 

engineeredguideRNAtargetingSERPINAlcancompriseapolynucleotideofanyofthe 

followingsequencesrecitedinTABLE3: 

TABLE3- EngineeredGuideRNAsorPolynucleotideSequencesEncodingEngineered 

GuideRNAsagainstSERPINAl 

SEQ ID NO Sequence Structural Features 
SEQIDNO:6 AUGGGUAUGGCCUCUAAAAACAUGGCCCCAGCAGCU 1A/Cmismatch 

UCAGUCCCUUUCUCGUCGAUGGUCAGCACAGCCUUA 
___________UGCACGGCCUUGGAGAGCUUCAGGGGUG ______________ 

SEQIDNO:V ATGGGTATGGCCTCTAAAAACATGGCCCCAGCAGCTT 1A/Cmismatch 
CAGTCATACCTTTCTCGTCGATGGTCAGCATGACAGCC 23/3symmetrical 

______________TTATGCACGGCCTTGGAGAGCTTCAGGGGTG bulges 
SEQIDNO:S AUGGGUAUGGCCUCUAAAAACAUGGCCCCAGCAGCU 1A/Cmismatch 

UCAGUCCCUUUCUCGUCGAUGGUCAGCACAGCCUUA 
_______________UGCACGGCcUggaggggagagaagcaga ____________________ 

SEQIDNO:9 AUGGGUAUGGCCUCUAAAAACAUGGCCCCAGCAGCU 1A/Cmismatch 

_______________UGCACGGCcUggaggggagagaagcaga ____________________ 

SEQIDNO:10 AUGGGUAUGGCCUCUAAAAACAUGGCCCCAGCAGCU 1A/Cmismatch 
UCAGUCAUACCUUUCUCGUCGAUGGUCAGCAUGACA 23/3symmetrical 

____________GCCUUAUGCACGGCcUggaggggagaGaagcaga bulge 

0 

1003721 TheCinboldanditalicizedtextindicatesthebasethatproducesamismatchwith 

thetargetAtobeeditedthenucleotidesequencewhichformtheadditionalbulgesinthe 

doublestrandedsubstrateareunderlinedandthelowercasetextsignifiesregionsoftheguide 

thathybridizetointronictargetpre-mRNA.FurtheraguideRNAtargetingSERPINAlcan 

compriseanyoneofSEQIDNO:102- SEQIDNO:103orSEQIDNO:297- SEQIDNO: 

327.Insomeexamplestheengineeredguide(includingalatentguideRNAhavinglatent 
4 

structure)comprisesapolynucleotidehavingatleast990oidentityatleast950oidentityat 
least900o4 4 

atleast850oidentityatleast80%identityoratleast700oidentitytoany 

oneofSEQIDNOS:6- 10,102- 103or297- 327.Insomeexamplestheengineeredguide 
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(includingalatentguideRNAhavinglatentstructure)comprisesapolynucleotidehavingat 

least990olengthatleast950olengthatleast900olengthatleast850olengthatleast800o 

lengthoratleast700olengthtotheaboveSEQIDNOS:6- 10,102- 103or297- 327.In 

someexampleshybridizationofalatentguideRNAtargetingSERPINAltoatarget 

SERPINAlmRNAproducesaguide-targetRNAscaffoldthatcomprisesastructuralfeatures 

selectedfromthegroupconsistingof(i)oneormoreX1/X2bulgeswhereinXiisthe 

numberofnucleotidesofthetargetRNAinthebulgeandX2isthenumberofnucleotidesof 

theengineeredguideRNAinthebulgeandwhereinthebulgeisa0/2asymmetricbulgea 

0/3 9 

asymmetncbulgea1/0asymmetricbulgea2/0asymmetricbulgea2/2symmetric 
bulgea3/0asymmetricbulgea2/2symmetricbulgeora3/3symmetricbulge;(ii)anX1/X2 

internalloopwhereinXiisthenumberofnucleotidesofthetargetRNAintheinternalloop 

andX2isthenumberofnucleotidesoftheengineeredguideRNAintheinternalloopand 

whereintheinternalloopisa5/5symmetricinternalloop;(iii)oneormoremismatches 
whereintheoneormoremismatchesisanA/C 9 

mismatchanA/AmismatchandaG/A 
9 

mismatch,(iv)a0/UwobblebasepairoraU/Gwobblebasepair;and(v)anycombination 

thereofSaidengineeredguideRNAcanbedeliveredviaviralvector(e.g.,encodedforand 

deliveredviaAAV)asdisclosedhereinandcanbeadministeredviaanyrouteof 

administrationdisclosedhereintoasubjectinneedthereofThesubjectmaybehumanand 

maybeatriskofdevelopingorhasdevelopedalpha-iantitrypsindeficiency.Suchalpha-i 

antitrypsindeficiencycanbeatleastpartiallycausedbyamutationofSERPINAlforwhich 
9 

anengineeredguideRNAdescribedhereincanfacilitateeditinginthuscorrectingthe 

subject.ThustheguideRNAsofthepresentdisclosurecanbeusedinamethodoftreatment 

ofalpha-iantitiypsindeficiency.  

1003731 ABCA4.Insomeembodimentsthepresentdisclosureprovidescompositionsand 

methodsofusethereofofguideRNAsthatarecapableoffacilitatingRNAeditingofATP 

bindingcassettesubfamilyAmember4(ABCA4).Insomeexamplesthediseaseor 

conditioncanbeassociatedwithamutationinanABCA4gene.Insomeexamplesthe 

diseaseorconditioncanbeStargardtmaculardegeneration.InsomeexamplestheStargardt 

maculardegenerationcanbecausedatleastinpartbyamutationinanABCA4gene.In 

someexamplesthemutationcomprisesasubstitutionofa0withanAatnucleotideposition 

5882inawildtypeABCA4gene(suchasaccessionnumberNC000001. 11:c94i2i149

93992837).Insomeexamplesthemutationcomprisesa0withanAatnucleotideposition 
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5714inawildtypeABCA4gene(suchasaccessionnumberNC000001. 11:c94121149

93992837).Insomeexamplesthemutationcomprisesasubstitutionofa0withanAat 

nucleotideposition6320inawildtypeABCA4gene(suchasaccessionnumber 

NC000001. 11:c94121149-93992837).Insomeexamplesthedoublestrandedsubstrate 

mimicsoneormorestructuralfeaturesofthenaturallyoccurringADARsubstrateand 

comprisesatargetmRNAmoleculeencodedbytheABCA4geneandanengineeredguide 

thatcanbecomplementatyatleastinparttoaportionofthetargetmRNAmolecule.FIG.  

SAillustratesadoublestrandedsubstrateformedbyaportionofanengineeredguide 

describedhereincomprisingfullcomplimentaiytoatargetRNAmoleculeencodedbyan 

ABCA4gene.FIG.SBillustratesanengineeredguidecomprisingonlypartial 

complementatytothetargetRNAmoleculeencodedbyABCA4,butadaptedtoforma 

double-strandedsubstratecomprisingfullstructuralmimicry(comprisingallofthestructural 

featureslistedanddepictedinFIG.4)ofthenaturallyoccurringADARsubstrate.For 

examplethedoublestrandedsubstratedepictedinFIG.SBcomprises(1)anAtoC 

mismatch,(2)a0mismatchofa5'G,(3)twowobblebasepairs,(4)amismatchatthe-6 

positionandanasymmetricalbulgeatthe+14to+15positions(2/1- target/guide),and(5)an 

asymmetricalbulgeatthe+5position(1/0- target/guide),allpositionedrelativetoeach 

othersimilarlytothestructuralfeaturescomprisingthenaturallyoccurringsubstrate.FIGS.  

6Aand6Bshowthefullmimicrysubstrate(6A)comparedtothenaturallyoccurring 

substrate(6B),withannotationsdetailingeachofthestructuralfeatures.FIG.6Cshowsa 

chartdetailingthelocationofeachofthestructuralfeaturesonthefullmimicryguideandthe 

mimicryguiderelativetoaguidehavingfullcomplementaritytothetargetsequence.FIG.7 

showsadoublestrandedsubstrateexhibitingfullmimicrywithanasymmetricalbulge 

positionedatthe+7positionrelativetothetargetA(positionedat+7nucleotides5ofthe 

targetA).Doublestrandedsubstrateswithvaiyinglevelsofmimicryofthenaturally 

occurringsubstratearedepictedinFIG.8.ForexampleasdepictedinFIG.8,thedouble 

strandedsubstratecancomposeanAtoCmismatch , anAtoCmismatchandaG 

mismatchofa5'Gonly;anAtoCmismatcha0mismatchofa5'0,andtwowobblebase 

pairsonly;oranAtoCmismatcha0mismatchofa5'0,twowobblebasepairsandan 

unpairedbulgeonly.  

1003741 FIGS9-11depictstructuralfeaturesofdoublestrandedsubstratesformedby 

engineeredguidesdescribedhereinandtargetABCA4RNAmoleculescomprisingvaiying 
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levelsofstructuralmimicrytothenaturallyoccurringdrosophilaADARsubstrate.FIGS.  

9A-9Fdepictsubstratesformedbyengineeredguides100nucleotidesinlengthcomprising, 

atnucleotide80,plusorminus2nucleotidesfromthe5'endacytosineintendedforpairing 

withtheadeninetobeeditedbyanADARreferredtoas"100.80"guidesherein.For 

example"100.80"referstoaguideinwhichthecytosineintendedforpairingwiththe 

adeninetobeeditedcanbeatnucleotide82fromthe5end.FIGS.1OA-1OHdepict 

substratesformedbyguides150nucleotidesinlengthcomprisingatnucleotide125,plusor 

minus2nucleotidesfromthe5endacytosineintendedforpairingwiththeadeninetobe 

editedbyanADARreferredtoas"150.125guidesherein.Forexample,"150.125"refersto 

aguideinwhichthecytosineintendedforpairingwiththeadeninetobeeditedcanbeat 

nucleotide123fromthe5'end.FIGS.11A-11Jdepictsubstratesformedbyengineered 

guides150nucleotidesinlengthcomprisingatnucleotide75,plusorminus2nucleotides 

fromthe5' endacytosineintendedforpairingwiththeadeninetobeeditedbyanADAR 

referredtoas"150.75"guidesherein.Forexample,"150.75referstoaguideinwhichthe 

cytosineintendedforpairingwiththeadeninetobeeditedcanbeatnucleotide77fromthe5' 

end.TheguidesofFIGS.9-11comprisearangeofstructuralmotifsmimickingthatofthe 

drosophilasubstrate.Insomeexamplestheengineeredguidedisclosedhereincanbeanyof 

theguidesdepictedinFIGS.9-11.GuidesillustratedinFIGS.9-11targetingABCA4are 

presentedinTABLE9ofExample4ofthepresentdisclosure.  

1003751 InsomeexamplestheengineeredguidetargetingABCA4mRNA(includinga 

latentguideRNAhavinglatentstructure)comprisesapolynucleotideofanyoneofSEQID 

targetingABCA4mRNA(includingalatentguideRNAhavinglatentstructure)comprisesa 
0 

polynucleotidehavingatleast990oidentityatleast950oidentityatleast900oidentityat 
least850o9 9 

atleast 0identityoratleast 0identitytoanyoneofSEQIDNO.  

11-34,58,218-289,291-296,or328-343.Insomeexamplestheengineeredguide(including 

alatentguideRNAhavinglatentstructure)comprisesapolynucleotidehavingatleast990o 

lengthatleast950olengthatleast900olengthatleast850olengthatleast80%lengthorat 

least700olengthtoanyoneofSEQIDNO:11-34,58,218-289,291-296,or328-343.In 

someexampleshybridizationofalatentguideRNAtargetingABCA4toatargetABCA4 

mRNAproducesaguide-targetRNAscaffoldthatcompnsesastructuralfeaturesselected 

fromthegroupconsistingof(i)oneormoreX1/X2bulgeswhereinXiisthenumberof 

nucleotidesofthetargetRNAinthebulgeandX2isthenumberofnucleotidesofthe 
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NO:11-34,58,218-289,291-296,or328-343.Insomeexamplestheengineeredguide
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engineeredguideRNAinthebulgeandwhereintheoneormorebulgesisa2/1asymmetric 

bulgea1/0asymmetricbulgea2/2symmetricbulgea3/3symmetricbulgeora4/4 

symmetricbulge;(ii)anX1/X2internalloopwhereinXiisthenumberofnucleotidesofthe 

targetRNAintheinternalloopandX2isthenumberofnucleotidesoftheengineeredguide 

RNAintheinternalloopandwhereintheinternalloopisa5/5symmetricloop(iii)oneor 

moremismatcheswhereintheoneormoremismatchesisa0/0mismatchanA/C 

mismatchora0/Amismatch,(iv)a0/UwobblebasepairoraU/Gwobblebasepairand 

(v)anycombinationthereofInsomeembodimentstheguide-targetRNAscaffold 

comprisesa2/1asymmetricbulgea1/0asymmetricbulgea0/0mismatchanA/C 

mismatchanda3/3symmetricbulge.InsomeinstancestheengineeredlatentguideRNA 

targetingABCA4istheengineeredlatentguideRNAofSEQIDNO:291. Income 

instancestheengineeredlatentguideRNAtargetingABCA4istheengineeredlatentguide 

RNAofSEQIDNO:291. InsomeinstancestheengineeredlatentguideRNAtargeting 

ABCA4comprisesa0/0mismatchaU/Umismatchanda0/0mismatch.Saidengineered 

guideRNAscanbedeliveredviaviralvector(e.g.,encodedforanddeliveredviaAAV)as 

disclosedhereinandcanbeadministeredviaanyrouteofadministrationdisclosedhereintoa 

subjectinneedthereofThesubjectcanbehumanandmaybeatriskofdevelopingorhas 

developedStargardtmacdardegeneration(orStargardt'sdisease).SuchStargardtmacular 

degenerationcanbeatleastpartiallycausedbyamutationofABCA4,forwhichan 

engineeredguideRNAdescribedhereincanfacilitateeditinginthuscorrectingthemutation 

inABCA4andreducingtheincidenceofStargardtmaculardegenerationinthesubject.  

Stargardtmaculardegeneration.  

1003761 APP.Insomeembodimentsthepresentdisclosureprovidescompositionsand 

methodsofusethereofofguideRNAsthatarecapableoffacilitatingRNAeditingofan 

amyloidprecursorprotein(APP).Insomeexamplesthediseaseorconditioncanbe 

associatedwithexpressionoforcleavageproductsofanamyloidprecursorprotein(APP).In 

someexamplesthediseaseorconditionassociatedwithAmyloidbeta(A~orAbeta)peptide 

depositioninthebrainorbloodvessels.InsomeexamplestheAbetadepositioncanbe 

producedbythecleavageofAPPbybetasecretase(BACE)orgammasecretase.Insome 

examplesthediseasecanbeaneurodegenerativedisease.Insomeexamplesthedisease 

comprisesAlzheimersdiseaseParkinsonsdiseasecorticobasaldegenerationdementia 

withLewybodiesLewybodyvariantofAlzheimersdiseaseParkinsonsdiseasewith 

100 
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dementiaPick'sdiseaseprogressivesupranuclearpalsydementiafronto-temporaldementia 

withParkinsonismlinkedtotaumutationsonchromosome17,oranycombinationthereofIn 

someexamplestheengineeredguides(includinglatentguideRNAshavinglatentstructure) 

canbeadministeredtoknockdownexpressionofAPPortoeditacutsitetopreventAbeta 

fragmentformationfromAPP.  

1003771 GuideRNAsofthepresentdisclosurecanfacilitateeditingofthecleavagesitein 

APPsothatbeta/gammasecretasesexhibitreducedcleavageofAPPorcannolongercut 

APPandthereforereducedlevelsofAbeta40/42ornoAbetascanbeproduced.Insome 

embodimentsaguideRNAofthepresentdisclosurecantargetanyoneoforany 

combinationofthefollowingsitesinAPPforRNAediting:K670EK670R,1(6700, 

M671VA673VA673TD6720,E6820,H684RK687RK687Eor1(6870,1712Xor 

T714X.SaidguideRNAstargetingasiteinAPPcanbeencodedbyanengineered 

polynucleotideconstructofthepresentdisclosure.SaidengineeredguideRNAsmaybe 

deliveredviaviralvector(e.g.,encodedforanddeliveredviaAAV)asdisclosedhereinand 

maybeadministeredviaanyrouteofadministrationdisclosedhereintoasubjectinneed 

thereofThesubjectmaybehumanandmaybeatriskofdevelopingorhasdeveloped 

Alzheimer'sdisease.Thesubjectmaybehumanandmaybeatriskofdevelopingorhas 

developedaneurologicaldiseaseinwhichAPPimpactsdiseasepathology.Thustheguide 

RNAsofthepresentdisclosurehavinglatentstructurecanbeusedinamethodoftreatment 

ofneurologicaldiseases(e.g.,Alzheimersdisease).  

1003781 Aipha-synuclein(SNCA).TheAlpha-synucleingeneismadeupof5exonsand 

encodedproductisanintrinsicallydisorderedproteinwithunknownfunctions.Usually, 

Alpha-synucleinisamonomer.Undercertainstressconditionsorotherunknowncausesa

synucleinself-aggregatesintooligomers.Lewy-relatedpathology(LRP),primarily 

comprisedofAlpha-synucleininmorethan500oofautopsy-confirmedAlzheimer'sdisease 

patients' brains.WhilethemolecularmechanismofhowAlpha-synucleinaffectsthe 

developmentofAlzheimersdiseaseisunclearexperimentalevidencehasshownthatAlpha

synucleininteractswithTau-pandmayseedtheintracellularaggregationofTau-p.  

MoreoverAlpha-synucleincouldregulatetheactivityofGSK3f3,whichcanmediateTau

hyperphosphoiylation.Alpha-synucleincanalsoself-assembleintopathogenicaggregates 

(Lewybodies).BothTauanda-synucleincanbereleasedintotheextracellularspaceand 

spreadtoothercells.Vascularabnormalitiesimpairthesupplyofnutrientsandremovalof 
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encodesa140amino-acidproteinwithapredictedmolecularmassof~14.5kDa.The
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metabolicbyproductscausemicroinfarctsandpromotetheactivationofglialcells.  

ThereforeamultiplexstrategytosubstantiallyreduceTauformationalpha-synuclein 

formationoracombinationthereofcanbeimportantineffectivelytreating 

neurodegenerativediseases.  
9 

1003791 ThedomainstructureofAlpha-synucleincompnsesanN-terminalA2lipid

bindingalpha-helixdomainaNon-amyloidf3component(NAC)domainandaC-terminal 

acidicdomain.Thelipid-bindingdomainconsistsoffiveKXKFGVimperfectrepeats.The 

NACdomainconsistsofaGAVmotifwithaVGGAVVTGVconsensussequenceandthree 

0 sub-motifs--whereXisanyofGlyAlaValIleLeuPheTyrTrpThrSerorMet.  

C-terminalacidicdomaincontainsacopper-bindingmotifwithaDPDNBAconsensus 

sequence.MolecularlyAlpha-synucleinissuggestedtoplayaroleinneuronaltransmission 

andDNA 9 

repair.  
1003801 InsomecasesaregionofAlpha-synucleincanbetargetedutilizingguideRNAs 

9 

providedherein.InsomecasesaregionoftheAlpha-synucleinmRNAcanbetargetedwith 

theengineeredguideRNAsdisclosedhereinforknockdown.Insomecasesaregionofthe 

exonorintronoftheAlpha-synucleinmRNAcanbetargeted.Insomeembodimentsa 

regionofthenon-codingsequenceoftheAlpha-synucleinmRNAsuchasthe5' UTRand3 

UTRcanbetargeted.InothercasesaregionofthecodingsequenceoftheAlpha-synuclein 

mRNAcanbetargeted.SuitableregionsincludebutarenotlimitedtoaN-terminalA2lipid

bindingalpha-helixdomainaNon-amyloidf3component(NAC)domainoraC-terminal 

acidicdomain.  

anyoneofthe3,177residuesofthesequencemaybetargetedutilizingtheguideRNAs 

providedherein.Insomecasesatargetresiduemaybelocatedamongresidues1- 100,101

200,201-300,301-400,401-500,501-600,601-700,701-800,801-900,901-1000,1001

1100,1101-1200,1201-1300,1301-1400,1401-1500,1501-1600,1601-1700,1701-1800, 

1801-1900,1901-2000,2001-2100,2101-2200,2201-2300,2301-2400,2401-2500,2501

2600,2601-2700,2701-2800,2801-2900,2901-3000,3001-3100,and/or3101-3177.  

1003821 Insomeembodimentsthepresentdisclosureprovidescompositionsandmethods 

ofusethereofofguideRNAsthatarecapableoffacilitatingRNAeditingofSNCA.Insome 

embodimentsaguideRNAofthepresentdisclosurecanknockdownexpressionofSNCA 

forexamplebyfacilitatingeditingata3'UTRofanSNCAgene.SaidguideRNAstargeting 
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asiteinSNCAcanbeencodedbyanengineeredpolynucleotideconstructofthepresent 

disclosure.  

1003831 InsomeexamplestheengineeredguidetargetingSNCAmRNA(includinga 

latentguideRNAhavinglatentstructure)comprisesapolynucleotideofanyoneofSEQID 

NO:59-101,104-108and208-217.Insomeexamplestheengineeredguidetargeting 

SNCAmRNA(includingalatentguideRNAhavinglatentstructure)comprisesa 
9 9 

polynucleotidehavingatleast990oidentityatleast950oidentityatleast oidentityat 
least850o9 atleastStPoidentityoratleast700o9 9 

toanyoneofSEQIDNO.  

59-101, 104-108and208-217.Insomeexamplestheengineeredguide(includingalatent 

guideRNAhavinglatentstructure)comprisesapolynucleotidehavingatleast990olengthat 

least950olengthatleast900olengthatleast850olengthatleast80%lengthoratleast700o 

lengthtoanyoneofSEQIDNO:59-101,104-108,and208-217.Insomeexamples, 

hybridizationofalatentguideRNAtargetingSNCAtoatargetSNCAmRNAproducesa 

guide-targetRNAscaffoldthatcomprisesastructuralfeaturesselectedfromthegroup 

consistingof(i)anX1/X2bulgewhereinXiisthenumberofnucleotidesofthetargetRNA 

inthebulgeandX2isthenumberofnucleotidesoftheengineeredguideRNAinthebulge, 

andwhereinthebulgeisa4/4symmetricbulge;(ii)oneormoreX1/X2internalloops, 

whereinXiisthenumberofnucleotidesofthetargetRNAintheinternalloopandX2isthe 

numberofnucleotidesoftheengineeredguideRNAintheinternalloopandwhereintheone 

ormoreinternalloopisa5/5symmetricloopan8/8symmetricloopora49/4asymmetric 

loop;(iii)oneormoremismatcheswhereintheoneormoremismatchesisanA/Cmismatch 
9 

combinationthereofSaidengineeredguideRNAcanbedeliveredviaviralvector(e.g., 

encodedforanddeliveredviaAAV)asdisclosedhereinandcanbeadministeredviaany 

routeofadministrationdisclosedhereintoasubjectinneedthereofThesubjectcanbe 

humanandmaybeatriskofdevelopingorhasdevelopedAlzheimersdiseaseorParkinsons 

disease.Thesubjectcanbehumanandmaybeatriskofdevelopingorhasdevelopeda 

neurologicaldiseaseinwhichoverexpressionofSNCAimpactsdiseasepathology.Thusthe 

guideRNAsofthepresentdisclosurecanbeusedinamethodoftreatmentofneurological 

diseases(e.g.,Alzheimer'sdisease).  
9 

1003841 LRRK2.Leucine-nchrepeatkinase2(LRRK2)hasbeenassociatedwithfamilial 

andsporadiccasesofParkinsonsDiseaseandimmune-relateddisorderslikeCrohn'sdisease.  

ItsaliasesincludeLRRK2,AURA17,DARDARINPARKSRIPK7,ROCO2,orleucine
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richrepeatkinase2.TheLRRK2geneismadeupof51exonsandencodesa2527amino

acidproteinwithapredictedmolecularmassofabout286kDa.Theencodedproductisa 

multi-domainproteinwithkinaseandGTPaseactivities.LRRK2canbefoundinvarious 

tissuesandorgansincludingbutnotlimitedtoadrenalappendixbonemarrowbraincolon, 

duodenumendometriumesophagusfatgallbladderheartkidneyliverlunglymphnode 

ovarypancreasplacentaprostatesalivaryglandskinsmallintestinespleenstomach 
9 

testisthyroidandurinaiybladder.LRRK2canbeubiquitouslyexpressedbutisgenerally 

moreabundantinthebrainkidneyandlungtissue.CellularlyLRRK2hasbeenfoundin 

astrocytesendothelialcellsmicroglianeuronsandperipheralimmunecells.  

1003851 Over100mutationshavebeenidentifiedinLRRK2sixofthem 02019S, 

R1441C/G/HY1699Cand12020T havebeenshowntocauseParkinsonsDiseasethrough 

segregationanalysis.02019SandR1441Carethemostcommondisease-causingmutations 

ininheritedcases.Insporadiccasesthesemutationshaveshownage-dependentpenetrance: 

ThepercentageofindividualscariyingtheG2019Smutationthatdevelopsthediseasejumps 

froml7 0 oto8 5 0 owhentheageincreasesfrom50to70yearsold.Insomecasesmutation

carryingindividualsneverdevelopthedisease.  

1003861 AtitscatalyticcoreLRRK2containstheRasofcomplexproteins(Roc),C

terminalofROC(COR),andkinasedomains.Multipleprotein-proteininteractiondomains 

flankthiscore:anarmadillorepeats(ARM)regionanankyrinrepeat(ANK)regiona 

leucine-richrepeat(LRR)domainarefoundintheN-terminusjoinedbyaC-terminalWD4O 
domain.TheG2019Smutationislocatedwithinthekinase 9 

domain.Ithasbeenshownto 

GTPaseactivityoftheRocdomain.Genome-wideassociationstudyhasfoundthatcommon 

variationsinLRRK2increasetheriskofdevelopingsporadicParkinsonsDisease.While 

someofthesevariationsarenonconservativemutationsthataffecttheprotein'sbindingor 

catalyticactivitiesothersmodulateitsexpression.Theseresultssuggestthatspecificalleles 

orhaplotypescanregulateLRRK2expression.  
9 

1003871 Pro-inflammatoiysignalsupregulateLRRK2expressioninvariousimmunecell 

typessuggestingthatLRRK2isacriticalregulatorintheimmuneresponse.Studieshave 

foundthatbothsystemicandcentralnervoussystem(CNS)inflammationareinvolvedin 

Parkinson9sDisease9ssymptoms.MoreoverLRRK2mutationsassociatedwithParkinson9s 

Diseasemodulateitsexpressionlevelsinresponsetoinflammatorystimuli.Manymutations 

inLRRK areassociatedwithimmune-relateddisorderssuchasinflammatoiyboweldisease 
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suchasCrohn'sDisease.Forexampleboth02019SandN2OS1DincreaseLRRK2skinase 

activityandareover-representedinCrohn'sDiseasepatientsinspecificpopulations.Because 

ofitscriticalroleinthesedisordersLRRK2isanimportanttherapeutictargetfor 

Parkinson'I sDiseaseandCrohn'sDisease.Inparticularmanymutationssuchaspoint 

mutationsincluding02019SplayrolesindevelopingthesediseasesmakingLRRK2an 

attractivefortherapeuticstrategysuchasRNAediting.  

1003881 Insomeembodimentsthepresentdisclosureprovidescompositionsandmethods 

ofusethereofofguideRNAsthatarecapableoffacilitatingRNAeditingofLRRK2.Insome 

embodimentsaguideRNAofthepresentdisclosurecantargetthefollowingmutationsin 

LRRK2BlOLA3OPS52FE46KA53TL119PA211VC228SB334KN363SV366M, 

A419VR506QN544BN551KA716VM712V,1723VP755LR793MIS1OVKS71B 

Q923HQ930RR1067QS1096CQ1111H,11122VA1151TL1165P,11192VH1216R 

S1228TP1262AR1325Q,11371VR1398HT141OMD1420NR14410,R1441H 

A1442PP1446LV14501,K1468ER1483QR1514QP1542SV1613AR1628P, 

M1646TS1647TY1699CR1728HR1728LL1795FM1869VM1869TL1S7OF 

B1874XR1941HY2006H,12012TG2019S,12020TT2031SN2OS1DT2141MR2143H 

Y2189CT23561,02385RV2390MB2395KM2397TL2466HorQ249ONfsX3.Said 

guideRNAstargetingasiteinLRRK2canbeencodedbyanengineeredpolynucleotide 

constructofthepresentdisclosure.  

1003891 InsomeexamplestheengineeredguidetargetingLRRK2mRNA(includinga 

latentguideRNAhavinglatentstructure)comprisesapolynucleotideofanyoneofSEQID 

LRRK2mRNA(includingalatentguideRNAhavinglatentstructure)compnsesa 

polynucleotidehavingatleast990oidentityatleast950oidentityatleast900oidentityat 

least850oidentityatleast8O~oidentityoratleast700oidentitytoanyoneofSEQIDNO.  

35-42,46-52,111-207,or344-345.Insomeexamplestheengineeredguide(includinga 

latentguideRNAhavinglatentstructure)comprisesapolynucleotidehavingatleast990o 

lengthatleast950olengthatleast900olengthatleast850olengthatleast80%lengthorat 

least700olengthtoanyoneofSEQIDNO:35-42,46-52,111-207,or344-345.Insome 

exampleshybridizationofalatentguideRNAtargetingLRRK2toatargetLRRK2mRNA 

producesaguide-targetRNAscaffoldthatcompnsesastructuralfeaturesselectedfromthe 

groupconsistingof(i)oneormoreX1/X2bulgeswhereinXiisthenumberofnucleotidesof 

thetargetRNAinthebulgeandX2isthenumberofnucleotidesoftheengineeredguide 
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RNAinthebulgeandwhereintheoneormorebulgesisa0/1asymmetricbulgea2/2 

symmetricbulgea3/3symmetricbulgeora4/4symmetricbulge;(ii)oneormoreX1/X2 

internalloopswhereinXiisthenumberofnucleotidesofthetargetRNAintheinternalloop 

andX2isthenumberofnucleotidesoftheengineeredguideRNAintheinternalloopand 

whereintheoneormoreinternalloopsisa5/0asymmetricinternalloopa5/4asymmetric 

internalloopa5/5symmetricinternalloopa6/6symmetricinternalloopa7/7symmetric 

internalloopora10/10symmetricinternalloop;(iii)oneormoremismatcheswhereinthe 

oneormoremismatchesisanA/CmismatchanMGmismatchaC/Umismatcha0/A 

mismatchoraC/Cmismatch,(iv)a0/UwobblebasepairoraU/tiwobblebasepairand 

(v)anycombinationthereofSaidengineeredguideRNAscanbedeliveredviaviralvector 

(e.g.,encodedforanddeliveredviaAAV)asdisclosedhereinandcanbeadministeredvia 

anyrouteofadministrationdisclosedhereintoasubjectinneedthereofThesubjectcanbe 

humanandmaybeatriskofdevelopingorhasdevelopedadiseaseorconditionassociated 

withmutationsinLRRK2(e.g.diseasesofthecentralnervoussystem(CNS)or 

gastrointestinal(01)tract).ForexamplesuchdiseasesofconditionscanincludeCrohn's 

diseaseorParkinsonsdisease.SuchCNSor01tractdiseases(e.g.Crohn'sdiseaseor 

Parkinsonsdisease)canbeatleastpartiallycausedbyamutationofLRRK2forwhichan 

engineeredguideRNAdescribedhereincanfacilitateeditinginthuscorrectingthemutation 

inLRRK2andreducingtheincidenceoftheCNSor01tractdiseaseinthesubject.Thusthe 

guideRNAsofthepresentdisclosurecanbeusedinamethodoftreatmentofdiseasessuch 

asCrohn'sdiseaseorParkinsonsdisease.  

canhaveincreasedon-targeteditingviaanRNAeditingentityrelativetoanotherwise 

comparableguideRNAlackinglatentstructures.Insomeembodimentsanengineeredguide 

RNAofthepresentdisclosurehasatleastabout1-fold,2-fold,3-fold,4-fold,5-fold,6-fold, 

7-foldS-fold,9-fold,10-fold,11-fold,12-fold,13-fold,14-fold,15-fold,16-fold,17-fold, 

18-fold,19-fold,20-fold,21-fold,22-fold,23-fold,24-fold,25-fold,26-fold,27-fold,28

fold,29-fold,30-fold,31-fold,32-fold,33-fold,34-fold,35-fold,36-fold,37-fold,38-fold 

39-fold,40-fold,41-fold,42-fold,43-fold,44-fold,45-fold,46-fold,47-fold,48-fold,49

fold,50-fold,51-fold,52-fold,53-fold,54-fold,55-fold,56-fold,57-fold,58-fold,59-fold 

60-fold,61-fold,62-fold,63-fold,64-fold,65-fold,66-fold,67-fold,68-fold,69-fold,70

fold,71-fold,72-fold,73-fold,74-fold,75-fold,76-fold,77-fold,78-fold,79-fold,80-fold 

81-fold,82-fold,83-fold,84-fold,85-fold,86-fold,87-fold,88-fold,89-fold,90-fold,91
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fold,92-fold,93-fold,94-fold,95-fold,96-fold,97-fold,98-fold,99-foldor100-fold 

improvementinon-targeteditingviaanRNAeditingentityrelativetotheotherwise 

comparableguideRNAlackingthelatentstructures.Insomeinstancesanengineeredguide 

RNAofthepresentdisclosurecontaininglatentstructureshasanon-targeteditingofatleast 

about , 60o,70o,80 1O~oiKo,1 2 0o,1 3 0o,140o,150o,1 6 0 o,1 7 0 o,18~o,1 9 0 o,2 0 0 o, 

2 1 0 o,2 2 0 o,2 3 0 o2 4 0 o2 5 0 o,2 6 0 o,2 7 0 o2 8 0 o,2 9 0 o,300 o3l0 o3 2 0 o, 3 3 0 o, 3 4 0 o 350o,360o, 

370o 380o3 9 0 o 4 0 0 o 4 l 0 o420o430o440o450o4 6 0 o 4 7 0 o 4 8 0 o490o500o510o520o 
, 

530o 540o550o5 6 0 o 5 7 0 o ~590o600o610o 650o660o670o, 680o 
, 

6 9 0 o, 7 0 0 o,710o720o7 3 0 o, 7 4 0 o,750o 7 6 0 o, 7 7 0 o,780o790o ~820o8 3 0 o,840o, 

85%860o8 7 0 o,8 8 0 o,8 9 0 o900o910o,920o930o 9 4 0 o,9 5 0 o,9 6 0 o,970o 980 orgreater 

than990ofor . InsomeinstancesanengineeredguideRNAofthepresentdisclosure 
0 0 containinglatentstructureshasanon-targeteditingofatleastabout5o60o70o8~o,9o, 

1000,1100,120o,130o, 1 4 0 o,1 5 0 o,160o,1 7 0 o,1800,190o,200o, 2 1 0 o,2 2 0 o,230o,2 4 0 o,2 5 0 o, 

2 6 0 o,2 7 0 o,2 8 0 o2 9 0 o3 0 0 o,3 1 0 o,3 2 0 o3 3 0 o,3 4 0 o, 3 8 0 o,3 9 0 o4 0 0 o,410o, 

4 2 0 o, 4 3 0 o, 4 4 0 o4 5 0 o 4 6 0 o, 4 7 0 o, 4 8 0 o,4 9 0 o,5 0 0 o,5 1 0 o,5 2 0 o,5 3 0 o,5 4 0 o,5 5 0 o5 6 0 o,5 7 0 o, 

5 8 0 o, 5 9 0 o,600 o6l0 o6 2 0 o,6 3 0 o,6 4 0 o6 5 0 o,6 6 0 o, 7 0 0 o,7 1 0 o 7 2 0 o,730o, 

7 4 0 o, 7 5 0 o,760o,770o7 8 0 o,7 9 0 o,8000,8100,8 2 0o,830o,840o,8 5 0 o,8 6 0o,870o,8800,8 9 0 o, 

900o910o9 2 0 o,9 3 0 o,9 4 0 o950o960o,970o,980oorgreaterthan990 oforADAR2.In 

someinstancesanengineeredguideRNAofthepresentdisclosurecontaininglatent 

structureshasanon-targetspecificityforADARiofatleastabout1. 00,1. 01, 1. 02,1.03 

1.04,1.05,1.06,1.07,1.08,1.09,11,1.11,1.12,1.13,1.14,1.15,1.16,1.17,1.18,1.19,1.2, 

1.38,1.39,1.4,1.41,1.42,1.43,1.44,1.45,1.46,1.47,1.48,1.49,1.5,1.51,1.52,1.53,1.54, 

1.55,1.56,1.57,1.58,1.59,16,1.61,1.62,1.63,1.64,1.65,1.66,1.67,1.68,1.69,1.7,1.71, 

1.72,1.73,1.74,1,75,1.76,1.77,1,78,1.79,18,1,81,1.82,1.83,1,84,1.85,1.86,1,87,1.88 

1.89,1.9,1.91,1.92,1.93,1.94,1.95,1.96,1.97,1.98,1.99,orgreaterthan2.OO.Insome 

instancesanengineeredguideRNAofthepresentdisclosurecontaininglatentstructureshas 

anon-targetspecificityforADAR2ofatleastabout1.00,1.01,1.02,1.03,1.04,1.05,1.06 

1.07,1.08,1.09,1.1,1.11,1.12,1.13,1.14,1.15,1.16,1.17,1.18,1.19,1.2,1.21,1.22,1.23, 

1.24,1.25,1.26,1.27,1.28,1.29,1.3,1.31,1.32,1.33,1.34,1.35,1.36,1.37,1.38,1.39,1.4, 

1.41,1.42,1.43,1.44,1.45,1.46,1.47,1.48,1.49,1.5,1.51,1.52,1.53,1.54,1.55,1.56,1.57 

1.58,1.59,1.6,1.61,1.62,1.63,1.64,1.65,1.66,1.67,1.68,1.69,1.7,1.71,1.72,1.73,1.74, 
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1.75,1.76,1.77,1.78,1.79,1.8,1.81,1.82,1.83,1.84,1.85,1.86,1.87,1.88,1.89,19,1.91, 

1.92,1.93,1.94,1.95,1.96,1.97,1.98,1.99,orgreaterthan2.00.  

1003911 Indications 

1003921 AnengineeredguideRNAorengineeredpolynucleotideencodingthesamecan 

beadministeredtoasubjecttotreatadiseaseorconditiondescribedherein.Insomecasesa 

diseaseorconditioncomprisesaneurodegenerativediseaseamusculardisorderametabolic 

disorderanoculardisorder(e.g.anoculardisease),acanceraliverdisease(e.g.,Alpha-i 

antitlypsin(AAT)deficiency),oranycombinationthereofInsomeexamplesthedisease 

comprisescysticfibrosisalbinismalpha-i-antitrypsindeficiencyAlzheimerdisease, 

AmyotrophiclateralsclerosisAsthmaf3-thalassemiaCadasilsyndromeCharcot-Marie

ToothdiseaseChronicObstructivePulmonaryDisease(COPD),dementiaDistalSpinal 

MuscdarAtrophy(DSMA),Duchenne/Beckermuscdardystrophy, Dystrophic 

EpidermolysisbullosaEpidermylosisbullosaFabrydiseaseFactorVLeidenassociated 

disorders, FamilialAdenomatousPolyposisGalactosemiaGaucher'sDiseaseGlucose-6

phosphatedehydrogenaseHaemophiliaHereditaiyHematochromatosis, HunterSyndrome, 
9 

HuntingtonsdiseaseHurlerSyndromeInflammatoryBowelDisease(IBD),Inherited 
polyagglutinationsyndromeLebercongenitalamaurosis, Lesch-NyhansyndromeLynch 

syndromeMarfansyndromeMucopolysaccharidosisMuscularDystrophyMyotonic 

dystrophytypesIandIIneurofibromatosisNiemann-PickdiseasetypeABandCNY-esol 

relatedcancerParkinson9sdiseasePeutz-JeghersSyndromePhenylketonuriaPompe9s 

diseasePrimaryCiliaryDiseaseProthrombinmutationrelateddisorderssuchasthe 

DiseaseSevereCombinedImmuneDeficiencySyndrome(SCID),SickleCellAnemia, 

SpinalMuscularAtrophyStargardt'sDiseaseTay-SachsDiseaseUshersyndromeWolman 

diseaseX-linkedimmunodeficiencyvariousformsofcancer(e.g.,BRCA1and2linked 

breastcancerandovariancancer).Insomecasesatreatmentofadiseaseorconditionsuch 

asaneurodegenerativedisease(e.g.AlzheimerI, Parkinson's)cancompriseproducingan 

editaknockdownorbothofamyloidprecursorprotein(APP),taualpha-synucleinorany 

combinationthereofInsomecasesAPPtauandalpha-synucleincancomprisea 

pathogenicvariant.InsomeinstancesAPPcancompriseapathogenicvariantsuchas 

A673VmutationorA673Tmutation.Insomecasesatreatmentofadiseaseorcondition 

suchasaneurodegenerativedisease(Parkinsons)cancompriseproducinganedita 

knockdownorbothofapathogenicvanantofLRRK2.Insomecasesapathogenicvariantof 
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LRRKcancomprisea02019Smutation.Thediseaseorconditioncancompriseamuscular 

dystrophyanomithinetranscarbamylasedeficiencyaretinitispigmentosaabreastcancer, 

anovariancancerAlzheimersdiseasepainStargardtmaculardystrophyCharcot-Marie

ToothdiseaseRettsyndromeoranycombinationthereof 

1003931 Insomeexamplesthediseaseorconditioncanbecausedorcontributedtoat 

leastinpartbyaproteinencodedbyanmRNAcomprisingaprematurestopcodon.Insome 

casestheprematurestopcodonresultsinatruncatedversionofthepolypeptideorprotein.In 

somecasesthediseasedisorderorconditioncanbecausedbyanincreasedlevelofa 

truncatedversionofthepolypeptideoradecreasedlevelofsubstantiallyfull-length 

polypeptide.Insomeexamplestheprematurestopcodoncanbecreatedbyapoint 

mutation.Insomeexamplestheprematurestopcodoncanbeproducedbyapointmutation 

onanmRNAmoleculeincombinationwithtwoadditionalnucleotides.Insomeexamples 

themRNAmoleculecomprisesonetwothreeorforprematurestopcodons.Insome 

examplesthediseaseorconditioncanbecausedorcontributedtoatleastinpartbyasplice 

sitemutationonapre-mRNAmolecule.Insomeexamplesthesplicesitemutationfacilitates 

unintendedsplicingofapre-mRNAmolecule.Insomeexamplesthesplicesitemutation 

resultsinmistranslationand/ortruncationofaproteincausedbyincorrectdelineationofa 

pre-mRNAsplicesite.  

1003941 Insomeexamplesinmethodsdisclosedhereinthesubjectcanbediagnosedwith 

thediseaseorcondition.Insomeexamplesthesubjectcanbediagnosedwiththediseaseor 

conditionbyaninvitroassay.  

herein:(a)decreasesexpressionofagenerelativetoanexpressionofthegenepriorto 

administration;(b)editsatleastonepointmutationinasubjectsuchasasubjectinneed 

thereof(c)editsatleastonestopcodoninthesubjecttoproduceareadthroughofastop 

codon;(d)producesanexonskipinthesubjector(e)anycombinationthereof 

AdministrationandAdditionalTherapies 

1003961 Methodsdescribedhereincancompriseadministrationtoasubjectoneormore 

engineeredguideRNAsengineeredpolynucleotidesencodingthesameaswellas 

compositionspharmaceuticalcompositionsvectorscellsandisolatedcellscontainingthe 

sameasdescribedherein.Methodsofdeterminingthemosteffectivemeansanddosageof 

administrationcanvarywiththecompositionusedfortherapythepurposeofthetherapythe 

targetcellbeingtreatedandthesubjectbeingtreated.  
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1003971 InsomeexamplesadministrationoftheengineeredguideRNAengineered 

polynucleotidecompositionpharmaceuticalcompositionvectororcelldisclosedhereincan 

beperformedforatreatmentdurationofatleastabout1,2,3,4,5,6,7,8,9,10,11,12,13, 

14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,37,38, 

39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63, 

64,65,66,67,68,69,70,71,72,73,74,75,76,77,78,79,80,81,82,83,84,85,86,87,88, 

89,90,91,92,93,94,95,96,97,98,99,or100daysconsecutiveornonconsecutivedays.In 

someexamplesadministrationoftheengineeredguideRNAengineeredpolynucleotide, 

compositionpharmaceuticalcompositionvectororcelldisclosedhereincanbeperformed 

foratreatmentdurationofnomorethanabout1,2,3,4,5,6,7,8,9,10,11,12,13,14,15 

16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,37,38,39,40, 

41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65, 

66,67,68,69,70,71,72,73,74,75,76,77,78,79,80,81,82,83,84,85,86,87,88,89,90, 

91,92,93,94,95,96,97,98,99,or100daysconsecutiveornonconsecutivedays.  

1003981 Insomecasesatreatmentdurationcanbefromabout1toabout30daysfrom 

about2toabout30daysfromabout3toabout30daysfromabout4toabout30daysfrom 

about5toabout30daysfromabout6toabout30daysfromabout7toabout30daysfrom 

about8toabout30daysfromabout9toabout30daysfromabout10toabout30days, 

fromabout11toabout30daysfromabout12toabout30daysfromabout13toabout30 

daysfromabout14toabout30daysfromabout15toabout30daysfromabout16toabout 

30daysfromabout17toabout30daysfromabout18toabout30daysfromabout19to 

22toabout30daysfromabout23toabout30daysfromabout24toabout30daysfrom 

about25toabout30daysfromabout26toabout30daysfromabout27toabout30days, 

fromabout28toabout30daysorfromabout29toabout30days.  

1003991 InsomeexamplesadministrationoftheengineeredguideRNAengineered 

polynucleotidecompositionpharmaceuticalcompositionvectororcelldisclosedhereincan 

beperformedforatreatmentdurationofatleastabout1weekatleastabout1monthatleast 

about1yearatleastabout2yearsatleastabout3yearsatleastabout4yearsatleastabout 

5yearsatleastabout6yearsatleastabout7yearsatleastabout8yearsatleastabout9 

yearsatleastabout10yearsatleastabout15yearsatleastabout20yearsormore.In 

someexamplesadministrationcanbeperformedrepeatedlyoveralifetimeofasubjectsuch 

asonceamonthoronceayearforthelifetimeofasubject.Insomeexamplesadministration 
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canbeperformedrepeatedlyoverasubstantialportionofasubject'slifesuchasoncea 

monthoronceayearforatleastabout1year,5years,10years,15years,20years,25years, 

30yearsormore.  

1004001 InsomeexamplesadministrationoftheengineeredguideRNAengineered 

polynucleotidecompositionpharmaceuticalcompositionvectororcelldisclosedhereincan 

beperformedatleast1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22, 

23,or24timesaday.Insomeexamplesadministrationorapplicationofcomposition 

disclosedhereincanbeperformedatleastl,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16 

17,18,19,20,or21timesaweek.Insomeexamplesadministrationofanengineeredguide 

RNAdisclosedhereincanbeperformedatleast1,2,3,4,5,6,7,8,9,10,11,12,13,14,15 

16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,37,38,39,40, 

41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65, 

66,67,68,69,70,71,72,73,74,75,76,77,78,79,80,81,82,83,84,85,86,87,88,89,or 

90timesamonth.  

1004011 InsomeexamplesanengineeredguideRNAengineeredpolynucleotide, 

compositionpharmaceuticalcompositionvectororcelldisclosedhereincanbe 

administered/appliedasasingledoseorasdivideddoses.Insomeexamplesengineered 

guidesRNAdisclosedhereincanbeadministeredatafirsttimepointandasecondtime 

point.InsomeexamplesanengineeredguideRNAdisclosedhereincanbeadministered 

suchthatafirstadministrationcanbeadministeredbeforetheotherwithadifferencein 

administrationtimeof1hour,2hours,4hours,8hours,12hours,16hours,20hours,1day, 

7months,8months,9months,10months,11months,1yearormore.  

1004021 Amethodofadministrationcanbebyinhalationoticbuccalconjunctival, 

dentalendocervicalendosinusialendotrachealenteralepiduralextra-amniotic, 

extracorporeal, hemodialysis, infiltrationinterstitial, intraabdominal, intraamniotic 

intraarterialintraarticdarintrabiliary, intrabronchial, intrabursalintracardiac, 

intracat1aginous, intracaudalintracavemous, intracavitary, intracerebroventricdar, 

intracisternal, intracomeal, intracoronal, intracoronary, intracorpouscavemaosum, 

intradermalintradiscalintraductalintraduodenalintraduralintraepidermal, 

intraesophageal, intragastncintragingival, intrahippocampal, intraileal, intralesional, 

intraluminalintralymphaticintramedullany, intrameningealintramuscularintraocular, 

intraovanan, intrapencardial, intraperitoneal, intrapleural, intraprostaticintrapulmonary, 
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intrasinalrntraspinal, rntrasynovial, intratendinous, intrateSbcularintrathoracicintratubular 
4 4 

intratumorintratympanicintrauterineintravascularintravenousintravenousbolus, 
intravenousdripintravesicalintravitreal, 4 

iontophoresisirrigationlaryngealnasal, 

nasogastricophthalmicoralorophatyngealparenteralpercutaneousperiarticular, 

periduralperineuralperiodontalrectalretrobulbarsubarachnoidsubconjunctival, 

subcutaneoussublingualsubmucosaltopicaltransdermaltransmucosaltransplacental, 

transtrachealtransty mpanicureteral, urethral, vaginal, infraorbital, intraparenchymal, 
4 

intrathecalintraventncularstereotacticoranycombinationthereofDeliverycaninclude 
4 

parenteraladministration(mdudingintravenous, subcutaneous, intrathecal, intraperitoneal 
4 

intramuscularintravascularorinfusion),oraladministrationinhalationadministration, 
intraduodenaladministrationrectaladministration.Deliveiycanincludetopical 

administration(suchasalotionacreamanointment)toanexternalsurfaceofasurface, 

suchasaskin.Insomecasesadministrationisbyparenchymalinjectionintra-thecal 
4 

injectionintra-ventricularinjectionintra-cisternalinjectionintravenousinjectionor 

intranasaladministrationoranycombinationthereofInsomeinstancesasubjectcan 

administerthecompositionintheabsenceofsupervision.Insomeinstancesasubjectcan 

administerthecompositionunderthesupervisionofamedicalprofessional(e.g.,aphysician 

nursephysiciansassistantorderlyhospiceworkeretc.).Amedicalprofessionalcan 

administerthecomposition.Insomecasesacosmeticprofessionalcanadministerthe 

composition.  

1004031 Insomeexamplesapharmaceuticalcompositiondisclosedhereincanbe 

mg/kgfromabout0.001mg/kgtoabout0.05mg/kgfromabout0.005mg/kgtoabout0.05 

mg/kgfromabout0.001mg/kgtoabout0.005mg/kgfromabout0.05mg/kgtoabout0.5 

mg/kgfromabout0.01mg/kgtoabout50mg/kgfromabout0.1mg/kgtoabout40mg/kg, 

fromabout0.5mg/kgtoabout30mg/kgfromabout0.01mg/kgtoabout10mg/kgfrom 

about0.1mg/kgtoabout10mg/kgorfromabout1mg/kgtoabout25mg/kgofsubject 
4 

bodyweightperdayoneormoretimesadaytoobtainthedesiredtherapeuticdiagnostic 

orprophylacticeffect.  

1004041 Insomeexamplesmethodsdescribedhereincancompriseadministeringaco

therapy.Insomeexamples.aco-therapycancompriseacancertreatment(e.g.radiotherapy, 

chemotherapyCAR-Ttherapyimmunotherapyhormonytherapyciyoablation).Insome 
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examplesaco-therapycancomprisesurgery.Insomeexampleaco-therapycancomprisea 

lasertherapy.  

1004051 Insomeexamplesthepharmaceuticalcompositioncomprisesafirstactive 

ingredient(e.g.,anengineeredguideRNAdisclosedhereinacompositiondisclosedherein, 

anisolatedcelldisclosedhereinoranisolatedpluralityofcellsdisclosedherein).Insome 

examplesthepharmaceuticalcancompriseasecondthirdorfourthactiveingredient.In 

someexamplesthepharmaceuticalcompositioncomprisesanadditionaltherapeuticagent.  

Insomeexamplesthesecondthirdorfourthactiveingredientcanbetheadditional 

therapeuticagent.Insomeexamplestheadditionaltherapeuticagenttreatsmacular 

degeneration.Insomeexamplestheadditionaltherapeuticagentcanbefortreatinga 

neurologicaldiseaseordisorder(e.g.,Parkinson'sdiseaseAlzheimersdiseaseordementia).  

Insomeexamplestheadditionaltherapeuticagentcanbefortreatingaliverdiseaseor 

disorder(e.g.,livercirrhosisoralpha-iantitrypsindeficiency).Insomeinstancesamyloid

betaaggregation(Abetaplauqes)contributetothepathologyofAlzheimer'sdisease.Abeta 

canbedelvedfromsequentialproteolysisofamyloidprecursorprotein(APP)asvariable

lengthfragments.Insomeexamplestheadditionaltherapeuticagentcanbeforpreventing 

beta-amyloidfromclumpingintoplaquesorremovebeta-amyloidplaquesthathaveformed.  

1004061 Insomeexamplestheadditionaltherapeuticagentcanbea5-HT6antagonista 

5-HT2AinverseagonistanAB42loweringagentanacetylcholinesteraseinhibitoranalpha 

secretaseenhanceranalpha-iadrenoreceptorantagonistanammoniareduceran 

angiotensinIIreceptorblockeranalpha-2adrenergicagonistananti-amyloidantibodyan 

cellmodulatoranantioxidantanti-tauantibodyananti-tauimmunotherapyananti-VEOF 

agentanantiviraldrugaBACEinhibitorabeta-adrenergicblockingagentsabeta-2 

andrenergicreceptoragonistanarginaseinhibitorabetablockerabeta-HSDiinhibitora 

calciumchannelblockeracannabinoidaCBiorCB2endocannabinoidreceptoragonista 

cholesterolloweringagentaD2receptoragonistadopamine-norepinephrinereuptake 

inhibitoraFLNAinhibitoragammasecretaseinhibitoraGABAreceptormodulatora 

glucagon-likepeptide1receptoragonistaglutamatemodulator,, aglutamatereceptor 

antagonistaglycinetransporter1inhibitoragonadotropin-releasinghormonereceptor 

agonistaGSKL-3Binhibitorahepatocytegrowthfactorahistonedeacetylaseinhibitora 

IgGi-Fc-GAIMfusionproteinanionchannelmodulatoranironchelatingagenta 

meukotrienereceptorantagonistaMAPTRNAinhibitoramastcellstabilizeramelatonin 
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receptoragonistamicrotubuleproteinmodulatoramitochondrialATPsynthaseinhibitora 

monoamineoxidaseBinhibitoramuscarinicagonistanicotinicacetyicholinereceptor 

agonistanNMDAantagonistanNMDAreceptormodulatoranonhormonalestrogen 

receptorBagonistanonnucleosidereversetranscriptaseinhibitoranonsteroidalanti

inflammatoryagentanomega-3fattyacidaP38MAPKinhibitoraP75neurotrophin 

receptorligandaPDE5inhibitoraPDE-3inhibitoraPDB4Dinhibitorapositiveallosteric 

modulatorofGABA-AreceptorsaPPAR-gammaagonistaproteinkinaseCmodulatora 

RIPKJ1inhibitorasecretaseinhibitoraselectiveinhibitorofAPPproductionaselective 

norepinephrinereuptakeinhibitoraselectiveserotoninreuptakeinhibitoraselective 

tyrosinekinaseinhibitoraSGLT2inhibitoraSJGLEC-3inhibitorasigma-ireceptor 

agonistasigma-2receptorantagonistastemcelltherapyanSV2Amodulatorasynthetic 

hormoneasyntheticgranulocytecolonystimulatorsyntheticthiamineatauprotein 

aggregationinhibitoratelomerasereversetranscriptasevaccineathrombininhibitora 

transportproteinABCC1activatoraTRBM2inhibitoravascularendothelialgrowthfactor 

(VEOF)inhibitoravitaminoranycombinationthereof 

1004071 Insomeexamplestheadditionaltherapeuticagentcanbeanammoniareducera 

betablockerasynthetichormoneanantibioticoranantiviraldrugavascularendothelial 

growthfactor(VEGF)inhibitorastemcelltreatmentavitaminormodifiedformthereofor 

anycombinationthereof 

1004081 InsomeexamplestheadditionaltherapeuticagentcanbeAADvacl 

AAVrh.1OhAPOE2,ABBV-8E12,ABvac4OAD-35,aducanumabafliberceptAGB1O1, 

ARi001,AstroStematorvastatinAVP-786,AXS-05,BACbenfotiamineBHV4157, 

B1425809,B11B092,BJIPO6,bioactivedietarypolyphenolpreparationBPN14770 

brexpiprazolebrolucizumabbyrostatinCAD106,candesartanCERE-110,cilostazolCKD

355,CNP52OCOR3SScrenezumabcromolynCT1S12,curcumindabigatranDAOJ, 
4 

dapagliflozindeferiproneDHADHP14O1,DNL747,dronabinolefavirenzelderberiy 

juiceelenbecestatescitalopramformoterolgantenenimabginkgobilobagrapeseed 
4 

extractGRF6O19,guanfacineGV1001, hUCB-MSCsibuprofenicosapentethylID1201 

insulinaspartinsulinglulisineJONISMAPTRxJ147JNJ-63733657,lactuloselactitol, 

lemborexantleuprolideacetatedepotlevetiracetamliraglutidelithiumLM11A-31-BHS 

losartanL-serineL-omithinephenylacetateLuAF20513,LY3002813,LY3303560 

LY3372993,masitinibmethylenebluemethylphenidatemetronidazolemirtazapineML
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4334,MLC9O1, montelukastMP-101, nabiloneNDX-1017,neflamapimodneomycin 

nicotinamidenicotinenilotinibnitazoxanideNPTOSoctagam1 o 

octohydroaminoacridinesuccinateomega-3PUFAperindoprilpimavanserinpiromelatine, 

posiphenprazosinPTJ-125,ranibizumabrasagilinerifaximinriluzoleR07105705 

RPh2O1, sagramostimsalsalateS-equolsodiumbenzoatesodiumphenylacetate, 

solanezumabSUVN-502,telmisartanTEPTh11N201, TPJ-287,traneurocinTRx0237,UB

311, valacyclovirvenlafaxinehMSCs(humanmesenchymalstemcells),vorinostat, 

xanamemzolpidemoranycombinationthereof 

COMPOSITIONS 

Vectors 

1004091 Insomeexamplesthedeliveryvehiclecomprisesadeliveryvector.Insome 

examplesthedeliveryvectorcomprisesDNAsuchasdoublestrandedorsinglestranded 

DNA.InsomeexamplesthevectorcomprisesRNA.Insomeexamplesthedeliveryvehicle 

comprisesoneormoredeliveryvectors.Insomeexamplestheoneormoredeliveryvectors 
4 

compriseanengineeredguidedisclosedherein.Insomeexamplestheoneormoredelivery 

vectorscomprisesapolynucleotideencodinganengineeredguidedisclosedherein.Insome 

examplesonedeliveryvectorcomprisesapolynucleotideencodinganengineeredguide 

RNAdisclosedherein.Insomeexamplesonedeliveryvectorcomprisesapolynucleotide 

encodingaportionofanengineeredguideRNAdisclosedhereinandaseconddelivery 

1004101 Insomeexamplesthedeliveryvectorcanbeaeukaryoticvectoraprokaryotic 

vector(e.g.,abacterialvector)aviralvectororanycombinationthereofInsomeexamples 

thedeliveryvectorcanbeaviralvector.Insomeexamplestheviralvectorcanbea 

retroviralvectoranadenoviralvectoranadeno-associatedviralvectoranalphavirusvector 

alentivirusvector(e.g.,humanorporcine),aHerpesvirusvectoranEpstein-Barr 

virusvectoranSV4OvirusvectorsapoxvirusvectororacombinationthereofInsome 

examplestheviralvectorcanbearecombinantvectorahybridvectorachimericvectora 

self-complementaryvectorasingle-strandedvectororanycombinationthereof 

1004111 Insomeexamplestheviralvectorcanbeasadeno-associatedvirus(AAV).In 

someexamplestheviralvectorcanbeofaspecificserotype.Insomeexamplestheviral 

vectorcanbeanAAV1serotypeanAAV2serotypeAAV3serotypeanAAV4serotype, 

AAV5serotypeanAAV6serotypeAAV7serotypeanAAVSserotypeanAAV9serotype, 
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anAAV1OserotypeanAAV11serotypeAAV12serotypeAAV13serotypeAAV14 

serotypeAAV15serotypeAAV16serotypeAAV.rh8serotypeAAVrhlOserotype, 

AAV.rh2OserotypeAAV.rh39serotypeAAV.Rh74serotypeAAV.RHM4-1serotype, 

AAV.hu37serotypeAAV.AncSOserotypeAAV.AncSOL65serotypeAAV.7m8serotype, 

AAV.PHP.BserotypeAAV2.5serotypeAAV2tYFserotypeAAV3BserotypeAAV.LKO3 

serotypeAAV.HSC1serotypeAAV.HSC2serotypeAAV.HSC3serotypeAAV.HSC4 

serotypeAAV.HSC5serotypeAAV.HSC6serotypeAAV.HSC7serotypeAAV.HSCS 

serotypeAAV.HSC9serotypeAAV.HSC1OserotypeAAV.HSC11serotypeAAV.HSC12 

serotypeAAV.HSC13serotypeAAV.HSC14serotypeAAV.HSC15serotype, 

AAV.HSC16serotypeorAAVhu6Sserotypeaderivativeofanyoftheseoranycombination 

thereof 

1004121 InsomeexamplestheAAVvectorcanbearecombinantvectorahybridAAV 
9 

vectorachimencAAVvectoraself-complementaryAAV(scAAV)vectorasingle

strandedAAVoranycombinationthereof 

1004131 InsomeexamplestheAAVvectorcanbearecombinantAAV(rAAV)vector.  

MethodsofproducingrecombinantAAVvectorsgenerallyinvolve,9 
insomecases, 

introducingintoaproducercellline:(1)DNAnecessaryforAAVreplicationandsynthesis 

ofanAAVcapsid,(b)oneormorehelperconstructscomprisingtheviralfunctionsmissing 

fromtheAAVvector(c)ahelpervirusand(d)theplasmidconstructcontainingthegenome 

oftheAAVvectore.g.,ITRspromoterandtransgene(e.g.,anengineeredguidedisclosed 

herein)sequencesetc.Insomeexamplestheviralvectorsdescribedhereincanbe 

suchascanbeavailableintheliterature.Forexamplethegenomicandproteinsequencesof 

variousserotypesofAAVaswellasthesequencesofthenativeterminalrepeats(TRs),Rep 

proteinsandcapsidsubunitscanbefoundintheliteratureorinpublicdatabasessuchas 

GenBankorProteinDataBank(PDB).  

1004141 Insomeexamplesmethodsofproducingdeliveryvectorshereincomprising 

packaginganengineeredguidedisclosedhereininanAAVvector.Insomeexamples 

methodsofproducingthedeliveryvectorsdescribedhereincomprise,(a)introducingintoa 

cell:(i)apolynucleotideencodinganyengineeredguideRNAdisclosedherein~and(ii)a 

viralgenomecomprisingaReplication(Rep)geneandCapsid(Cap)genethatencodesa 

wild-typeAAVcapsidproteinormodifiedversion , (b)expressinginthecellthe 

wild-typeAAVcapsidproteinormodifiedversion , (c)assemblinganAAVparticle 
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and(d)packagingthepolynucleotideencodingtheengineeredguideRNAintheAAV 

particletherebygeneratinganAAVdeliveiyvector.Insomeexamplesanyengineered 

guideRNAdisclosedhereinpromotersstuffersequencesandanycombinationthereofcan 

bepackagedintheAAVvector.InsomeexamplestheAAVvectorcanpackage1,2,3,4,or 

5copiesoftheengineeredguideRNA.Insomeexamplestherecombinantvectorscomprise 

oneormoreinvertedterminalrepeatsandtheinvertedterminalrepeatscomprisea5' 

invertedterminalrepeata3'invertedterminalrepeatandamutatedinvertedterminalrepeat.  

Insomeexamplesthemutatedterminalrepeatlacksaterminalresolutionsite.  

1004151 InsomeexamplesahybridAAVvectorcanbeproducedbytranscapsidation, 

e.g.,packaginganinvertedterminalrepeat(JTR)fromafirstserotypeintoacapsidofa 

secondserotypewhereinthefirstandsecondserotypescanbenotthesame.Insome 

examplestheRepgeneandITRfromafirstAAVserotype(e.g.,AAV2)canbeusedina 

capsidfromasecondAAVserotype(e.g.,AAV9),whereinthefirstandsecondAAV 

serotypesmaynotbethesame.Asanon-limitingexampleahybridAAVserotype 

comprisingtheAAV2ITRsandAAV9capsidproteincanbeindicatedAAV2/9.Insome 

examplesthehybridAAVdeliveryvectorcomprisesanAAV2/1,AAV2/2AAV2/4, 

AAV2/5,AAV2/8,orAAV2/9vector.  

1004161 InsomeexamplestheAAVvectorcanbeachimericAAVvector.Insome 

examplesthechimericAAVvectorcomprisesanexogenousaminoacidoranaminoacid 

substitutionorcapsidproteinsfromtwoormoreserotypes.Insomeexamplesachimeric 

AAVvectorcanbegeneticallyengineeredtoincreasetransductionefficiencyselectivityor 

1004171 InsomeexamplestheAAVvectorcomprisesaself-complementaiyAAV 

genome.Self-complementaryAAVgenomescancontainbothDNAstrandswhichcan 

annealtogethertoformdouble-strandedDNA.  

1004181 Insomeexamplesthedeliveryvectorcanbearetroviralvector.Insome 

examplestheretroviralvectorcanbeaMoloneyMurineLeukemiaVirusvectoraspleen 

necrosisvirusvectororavectorderivedfromtheRousSarcomaVirusHarveySarcoma 

Virusavianleukosisvirushumanimmunodeficiencyvirusmyeloproliferativesarcoma 

virusormammarytumorvirusoracombinationthereofInsomeexamplestheretroviral 

vectorcanbetransfectedsuchthatthemajorityofsequencescodingforthestructuralgenes 

ofthevirus(e.g., gagpolandenv)canbedeletedandreplacedbythegene(s)ofinterest.  
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1004191 Insomeexamplesthedeliveryvehiclecanbeanon-viralvector.Insome 

examplesthedelivetyvehiclecanbeaplasmid.Insomeembodimentstheplasmid 

comprisesDNA.InsomeembodimentstheplasmidcomprisesRNA.Insomeexamplesthe 

plasmidcomprisescirculardouble-strandedDNA.Insomeexamplestheplasmidcanbe 

linear.Insomeexamplestheplasmidcomprisesoneormoregenesofinterestandoneor 

moreregulatoryelements.Insomeexamplestheplasmidcomprisesabacterialbackbone 

containinganoriginofreplicationandanantibioticresistancegeneorotherselectablemarker 

forplasmidamplificationinbactena.Insomeexamplestheplasmidcanbeaminicircle 

plasmid.Insomeexamplestheplasmidcontainsoneormoregenesthatprovideaselective 

markertoinduceatargetcelltoretaintheplasmid.Insomeexamplestheplasmidcanbe 

formulatedfordeliverythroughinjectionbyaneedlecariyingsyringe.Insomeexamplesthe 

plasmidcanbeformulatedfordeliveiyviaelectroporation.Insomeexamplestheplasmids 

canbeengineeredthroughsyntheticorothersuitablemeansknownintheart.Forexamplein 

somecasesthegeneticelementscanbeassembledbyrestrictiondigestofthedesiredgenetic 

sequencefromadonorplasmidororganismtoproduceendsoftheDNAwhichcanthenbe 

readilyligatedtoanothergeneticsequence.  

1004201 Insomeexamplesanisolatedcellorcellscompriseanyoftheengineeredguides 

ordeliveryvectorsdisclosedherein.Insomeexamplestheisolatedcellorcellscompriseone 

ormorehumancells.InsomeexamplestheisolatedcellorcellscompriseoneormoreT

Cells.InsomeexamplestheisolatedcellorcellscompriseoneormoreHEK293cells.  

1004211 Disclosedhereinincertainembodimentsarepharmaceuticalcompositions 

comprisinganengineeredguideRNAdisclosedhereinacompositiondisclosedhereinan 

isolatedcelldisclosedhereinoranisolatedpluralityofcellsdisclosedhereinanda 

pharmaceuticallyacceptableexcipientcarrierordiluent.Insomeexamplesthe 

pharmaceuticalcompositioncomprisesanengineeredguideRNAdisclosedhereinanda 

pharmaceuticallyacceptableexcipientcarrierordiluent.Insomeexamplesthe 

pharmaceuticalcompositioncomprisesanengineeredpolynucleotideencodinganengineered 

guideRNAdisclosedhereinandapharmaceuticallyacceptableexcipientcarrierordiluent.  

Insomeexamplesthepharmaceuticalcompositioncomprisesadeliveryvectordisclosed 

hereinandapharmaceuticallyacceptableexcipientcarrierordiluent.Insomeexamplesthe 

pharmaceuticalcompositioncomprisesanisolatedcell(e.g.comprisingadeliveryvector 
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disclosedherein)orpluralityofcellsdisclosedhereinandapharmaceuticallyacceptable 

excipientcarrierordiluent.  

1004221 Insomeexamplesthepharmaceuticalcompositioncomprisesafirstactive 

ingredient(e.g.,anengineeredguidedisclosedhereinacompositiondisclosedhereinan 

isolatedcelldisclosedhereinoranisolatedpluralityofcellsdisclosedherein).Insome 

examplesthepharmaceuticalcancompriseasecondthirdorfourthactiveingredient.In 

someexamplesthepharmaceuticalcompositioncomprisesanadditionaltherapeuticagent.  

Insomeexamplesthesecondthirdorfourthactiveingredientcanbetheadditional 

therapeuticagent.Insomeexamplestheadditionaltherapeuticagenttreatsmacular 

degeneration.InsomeexamplestheadditionaltherapeuticagentcomprisesInsome 

examplestheadditionaltherapeuticagentcanbefortreatinganeurologicaldiseaseor 

disorder(e.g.,ParkinsonsdiseaseAlzheimersdiseaseordementia).Insomeexamplesthe 

additionaltherapeuticagentcanbefortreatingaliverdiseaseordisorder(e.g.,livercirrhosis 

oralpha-iantitrypsindeficiency).Insomeinstancesamyloid-betaaggregation(Abeta 

plauqes)contributetothepathologyofAlzheimer'sdisease.Abetacanbederivedfrom 

sequentialproteolysisofamyloidprecursorprotein(APP)asvariable-lengthfragments.In 

someexamplestheadditionaltherapeuticagentcanbeforpreventingbeta-amyloidfrom 

clumpingintoplaquesorremovebeta-amyloidplaquesthathaveformed.  

1004231 Insomeexamplestheadditionaltherapeuticagentcanbea5-HT6antagonista 

5-HT2AinverseagonistanAB42loweringagentanacetylcholinesteraseinhibitoranalpha 

secretaseenhanceranalpha-iadrenoreceptorantagonistanammoniareduceran 

anti-aggregationagentananti-amyloidimmunotherapyananti-inflammatoryagentaglial 

cellmodulatoranantioxidantanti-tauantibodyananti-tauimmunotherapyananti-VEOF 

agentanantiviraldrugaBACEinhibitorabeta-adrenergicblockingagentsabeta-2 

andrenergicreceptoragonistanarginaseinhibitorabetablockerabeta-HSDiinhibitora 

calciumchannelblockeracannabinoidaCBiorCB2endocannabinoidreceptoragonista 

cholesterolloweringagentaD2receptoragonistadopamine-norepinephrinereuptake 

inhibitoraFLNAinhibitoragammasecretaseinhibitoraGABAreceptormodulatora 

glucagon-likepeptide1receptoragonistaglutamatemodulator,, aglutamatereceptor 

antagonistaglycinetransporter1inhibitoragonadotropin-releasinghormonereceptor 

agonistaGSK-3Binhibitorahepatocytegrowthfactorahistonedeacetylaseinhibitora 

IgGi-Fc-GAIMfusionproteinanionchannelmodulatoranironchelatingagenta 

119 

angiotensinIIreceptorblockeranalpha-2adrenergicagonistananti-amyloidantibodyan



WO20221103852 PCTfLTS2O21/058799 

meukotrienereceptorantagonistaMAPTRNAinhibitoramastcellstabilizeramelatonin 

receptoragonistamicrotubuleproteinmodulatoramitochondrialATPsynthaseinhibitora 

monoamineoxidaseBinhibitoramuscarinicagonistanicotinicacetylcholinereceptor 

agonistanNMDAantagonistanNMDAreceptormodulatoranonhormonalestrogen 
9 

receptorBagonistanonnucleosidereversetranscriptaseinhibitoranonsteroidalanti

inflammatoryagentanomega-3fattyacidaP38MAPKLinhibitoraP75neurotrophin 

receptorligandaPDE5inhibitoraPDE-3inhibitoraPDE4Dinhibitorapositiveallosteric 

modulatorofGABA-AreceptorsaPPAR-gammaagonistaproteinkinaseCmodulatora 

RIPK1inhibitorasecretaseinhibitoraselectiveinhibitorofAPPproductionaselective 

norepinephrinereuptakeinhibitoraselectiveserotoninreuptakeinhibitoraselective 

tyrosinekinaseinhibitoraSGLT2inhibitoraSJGLEC-3inhibitorasigma-ireceptor 

agonistasigma-2receptorantagonistastemcelltherapyanSV2Amodulatorasynthetic 

hormoneasyntheticgranulocytecolonystimulatorsyntheticthiamineatauprotein 

aggregationinhibitoratelomerasereversetranscriptasevaccineathrombininhibitora 

transportproteinABCC1activatoraTREM2inhibitoravascularendothelialgrowthfactor 

(VBGF)inhibitoravitaminoranycombinationthereof 

1004241 Insomeexamplestheadditionaltherapeuticagentcanbeanammoniareducera 

betablockerasynthetichormoneanantibioticoranantiviraldrugavascularendothelial 

growthfactor(VEOF)inhibitorastemcelltreatmentavitaminormodifiedformthereofor 

anycombinationthereof 

1004251 InsomeexamplestheadditionaltherapeuticagentcanbeAADvacl 

ALOO2,ALOO3,allopregnanoloneamlopidineAMXOO35,ANAVEX2-73APH-1105 

ARi001,AstroStematorvastatinAVP-786,AXS-05,BACbenfotiamineBHV4157, 

B1425809,B11B092,BJIPO6,bioactivedietarypolyphenolpreparationBPN14770 

brexpiprazolebrolucizumabbyrostatinCAD106,candesartanCERE-110,cilostazolCKD

355,CNP52OCOR3SScrenezumabcromolynCT1812,curcumindabigatranDAOJ, 
4 

dapagliflozindeferiproneDHADHP14O1,DNL747,dronabinolefavirenzelderberiy 

juiceelenbecestatescitalopramformoterolgantenerumabginkgobilobagrapeseed 
9 

extract,0RF6019,guanfacineOViQOlhUCB-MSCsibuprofenicosapentethyl,1D1201 

insulinaspartinsulinglulisineJONISMAPTRxJ147JNJ-63733657,lactuloselactitol, 

lemborexantleuprolideacetatedepotlevetiracetamliraglutidelithiumLM11A-31-BHS 

losartanL-serineL-omithinephenylacetateLuAF20513,LY3002813,LY3303560 
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LY3372993,masitinibmethylenebluemethyiphenidatemetronidazolemirtazapineML

4334,MLC9O1, montelukastMP-101, nabiloneNDX-1017,neflamapimodneomycin 

nicotinamidenicotinenilotinibnitazoxanideNPTOSoctagam1000 

octohydroaminoacridinesuccinateomega-3PUFAperindoprilpimavanserinpiromelatine, 

posiphenprazosinPTJ-125,ranibizumabrasagilinerifaximinriluzoleR07105705 

RPh2O1, sagramostimsalsalateS-equolsodiumbenzoatesodiumphenylacetate, 

solanezumabSUVN-502,telmisartanTEPT¶E-11N201, TPJ-287,traneurocinTRx0237,UB

311, valacyclovirvenlafaxinehMSCs(humanmesenchymalstemcells),vorinostat, 

xanamemzolpidemoranycombinationthereof 

1004261 Insomeexamplesthepharmaceuticalcompositioncanbeformulatedinunitdose 

formsormultiple-doseforms.Insomeexamplestheunitdoseformscanbephysically 

discreteunitssuitableforadministrationtohumanornon-humansubjects(e.g.,animals).In 

someexamplestheunitdoseformscanbepackagedindividually.Insomeexampleseach 

unitdosecontainsapredeterminedquantityofanactiveingredient(s)thatcanbesufficientto 

producethedesiredtherapeuticeffectinassociationwithpharmaceuticalcarnersdiluents 

excipientsoranycombinationthereofInsomeexamplestheunitdoseformscomprise 

ampulessyringesorindividuallypackagedtabletsandcapsulesoranycombinationthereof 

Insomeinstancesaunitdoseformcanbecomprisedinadisposablesyringe.Insome 

instancesunit-dosageformscanbeadministeredinfractionsormultiplesthereofInsome 

examplesamultiple-doseformcomprisesapluralityofidenticalunitdoseformspackaged 

inasinglecontainerwhichcanbeadministeredinsegregatedaunitdoseform.Insome 

pintsorgallons.Insomeinstancesamultiple-doseformscompnsethesame 

pharmaceuticallyactiveagents.Insomeinstancesamultiple-doseformscomprisedifferent 

pharmaceuticallyactiveagents.  

1004271 Insomeexamplesthepharmaceuticalcompositioncomprisesapharmaceutically 

acceptableexcipient.Insomeexamplestheexcipientcomprisesabufferingagenta 

cryopreservativeapreservativeastabilizerabinderacompactionagentalubricanta 

chelatoradispersionenhanceradisintegrationagentaflavoringagentasweetenerora 

coloringagentoranycombinationthereof 

1004281 Insomeexamplesanexcipientcomprisesabufferingagent.Insomeexamples 

thebufferingagentcomprisessodiumcitratemagnesiumcarbonatemagnesiumbicarbonate 

calciumcarbonatecalciumbicarbonateoranycombinationthereofInsomeexamplesthe 
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bufferingagentcomprisessodiumbicarbonatepotassiumbicarbonatemagnesium 
9 hydroxidemagnesiumlactatemagnesiumglucomatealuminumhydroxidesodiumcitrate, 

sodiumtartratesodiumacetatesodiumcarbonatesodiumpolyphosphatepotassium 

polyphosphatesodiumpyrophosphatepotassiumpyrophosphatedisodiumhydrogen 

phosphatedipotassiumhydrogenphosphatetrisodiumphosphatetripotassiumphosphate 

potassiummetaphosphatemagnesiumoxidemagnesiumhydroxidemagnesiumcarbonate, 

magnesiumsilicatecalciumacetatecalciumglycerophosphatecalciumchlorideorcalcium 

hydroxideandothercalciumsaltsoranycombinationthereof 

1004291 Insomeexamplesanexcipientcomprisesacryopreservative.Insomeexamples, 

thecryopreservativecomprisesDMSOglycerolpolyvinylpyrrolidone(PVP),orany 

combinationthereofInsomeexamplesacryopreservativecomprisesasucroseatrehalose, 

astarchasaltofanyoftheseaderivativeofanyoftheseoranycombinationthereofIn 

someexamplesanexcipientcomprisesapHagent(tominimizeoxidationordegradationof 

acomponentofthecomposition),astabilizingagent(topreventmodificationordegradation 

ofacomponentofthecomposition),abufferingagent(toenhancetemperaturestability),a 

solubilizingagent(toincreaseproteinsolubility),oranycombinationthereofInsome 

examplesanexcipientcomprisesasurfactantasugaranaminoacidanantioxidantasalta 

9 surfactantasolubilizeratriglycerideanalcoholoranycombinationthereofIn 

someexamplesanexcipientcomprisessodiumcarbonateacetatecitratephosphatepoly

ethyleneglycol(PEG),humanserumalbumin(HSA),sorbitolsucrosetrehalose, 

polysorbate80,sodiumphosphatesucrosedisodiumphosphatemannitolpolysorbate20 
9 

sodiumacetateacetateHCldisodiumedetatelecithinglycerinxanthanrubbersoy 

isoflavonespolysorbate80,ethylalcoholwaterteprenoneoranycombinationthereofIn 

someexamplestheexcipientcanbeanexcipientdescribedintheHandbookof 

PharmaceuticalExcipientsAmericanPharmaceuticalAssociation(1986).  

1004301 Insomeexamplestheexcipientcomprisesapreservative.Insomeexamplesthe 

preservativecomprisesanantioxidantsuchasalpha-tocopherolandascorbatean 

antimicrobialsuchasparabenschlorobutanolandphenoloranycombinationthereofIn 

someexamplestheantioxidantcomprisesEDTAcitricacidascorbicacidbutylated 

hydroxytoluene(BHT),butylatedhydroxyanisole(BHA),sodiumsulfitep-aminobenzoic 

acidglutathionepropylgallatecysteinemethionineethanolorN-acetylcysteineorany 

combinationthereofInsomeexamplesthepreservativecomprisesvalidamycinATL-3, 

122 

histidinecitratealbuminsodiumhydroxideglycinesodiumcitratetrehalosearginine,



WO20221103852 PCTfLTS2O21/058799 

sodiumorthovanadatesodiumfluorideN-a-tosyl-Phe-chioromethylketoneN-a-tosyl-Lys

chioromethyiketoneaprotininphenyimethy1sulfony1fiuoridediisopropyifluorophosphate 

kinaseinhibitorphosphataseinhibitorcaspaseinhibitorgranzymeinhibitorcelladhesion 

inhibitorcelldivisioninhibitorcellcycleinhibitorlipidsignalinginhibitorprotease 

inhibitorreducingagentalkylatingagentantimicrobialagentoxidaseinhibitororother 

inhibitorsoranycombinationthereof 

1004311 Insomeexamplestheexcipientcomprisesabinder.Insomeexamplesthebinder 

comprisesstarchespregelatinizedstarchesgelatinpolyvinylpyrolidonecellulose 

methylcellulosesodiumcarboxymethylcelluloseethylcellulosepolyacrylamides, 

polyvinyloxoazolidonepolyvinylalcoholsC12-C18fattyacidalcoholpolyethyleneglycol, 

polyolssaccharidesoligosaccharidesoranycombinationthereof 

1004321 Insomeexamplesthebindercanbeastarchforexampleapotatostarchcorn 

starchorwheatstarcfrasugarsuchassucroseglucosedextroselactoseormaltodextriwa 

naturaland/orsyntheticgum;agelatinacellulosederivativesuchasmicrocrystalline 

cellulosehydroxypropylcellulosehydroxyethylcellulosehydroxypropylmethylcellulose, 

carboxymethylcellulosemethylcelluloseorethyl , polyvinylpyrrolidone 

(povidone);polyethyleneglycol(PEG);awaxcalciumcarbonatecalciumphosphatean 

alcoholsuchassorbitolxylitolmannitolorwateroranycombinationthereof 

1004331 Insomeexamplestheexcipientcomprisesalubricant.Insomeexamplesthe 

lubricantcomprisesmagnesiumstearatecalciumstearatezincstearatehydrogenated 

vegetableoilssterotexpolyoxyethylenemonostearatetalcpolyethyleneglycolsodium 

combinationthereofInsomeexamplesthelubricantcomprisesmetallicstearates(suchas 

magnesiumstearatecalciumstearatealuminumstearate),fattyacidesters(suchassodium 

stearylfumarate),fattyacids(suchasstearicacid),fattyalcoholsglycerylbehenatemineral 

oilparaffinshydrogenatedvegetableoilsleucinepolyethyleneglycols(PEG),metallic 

laurylsulphates(suchassodiumlaurylsulphatemagnesiumlaurylsulphate),sodium 

chloridesodiumbenzoatesodiumacetateortalcoracombinationthereof 

1004341 Insomeexamplestheexcipientcomprisesadispersionenhancer.Insome 

examplesthedispersionenhancercomprisesstarchalginicacidpolyvinylpyrrolidonesguar 

gumkaolinbentonitepurifiedwoodcellulosesodiumstarchglycolateisomorphous 

silicateormicrocrystallinecelluloseoranycombinationthereofashighHLBemulsifier 

surfactants.  
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1004351 Insomeexamplestheexcipientcomprisesadisintegrant.Insomeexamplesa 

disintegrantcompnsesanon-effervescentdisintegrant.Insomeexamplesanon-effervescent 

disintegrantscomprisesstarchessuchascornstarchpotatostarchpregelatinizedand 

modifiedstarchesthereof',sweetenersclayssuchasbentonitemicro-crystallinecellulose 

alginatessodiumstarchglycolateorgumssuchasagarguarlocustbeankarayapectin, 

andtragacanthoranycombinationthereofInsomeexamplesadisintegrantcomprisesan 

effervescentdisintegrant.Insomeexamplesasuitableeffervescentdisintegrantcomprises 

bicarbonateincombinationwithcitricacidandsodiumbicarbonateincombinationwith 

tartancacid.  

1004361 Insomeexamplestheexcipientcomprisesasweeteneraflavoringagentorboth.  

Insomeexmaplesasweetenercomprisesglucose(cornsyrup),dextrose,9 
invertsugar, 

fructoseandmixturesthereof(whennotusedasacarrier);saccharinanditsvarioussalts 
suchasasodiumsalt;dipeptidesweetenerssuchas , ihydrochalconecompounds, 

aspartamed 

glycyrrhizinSteviaRebaudiana(Stevioside);chloroderivativesofsucrosesuchassucralose 

andsugaralcoholssuchassorbitolmannitolsylitolandthelikeoranycombination 

thereofInsomecasesflavoringagentsincorporatedintoacompositioncomprisesynthetic 

flavoroilsandflavoringaromaticwnaturaloilwextractsfromplantsleavesflowersand 

fruits;oranycombinationthereofInsomeembodimentsaflavoringagentcomprisesa 

cinnamonoilwoilof , peppermintoilscloveroiLhayoil;aniseoiLeucalyptuw 

vanillacitrusoilsuchaslemonoilorangeoilgrapeandgrapefruitoiLandfruitessences 

includingapplepeachpearstrawberryraspberiycherryplumpineappleandapricotor 

1004371 InsomeexamplestheexcipientcomprisesapHagent(e.g.,tominimize 

oxidationordegradationofacomponentofthecomposition),astabilizingagent(e.g.,to 

preventmodificationordegradationofacomponentofthecomposition),abufferingagent 

(e.g.,toenhancetemperaturestability),asolubilizingagent(e.g.,toincreaseprotein 

solubility),oranycombinationthereofInsomeexamplestheexcipientcomprisesa 
9 

surfactantasugaranaminoacidanantioxidantasaltanon-ionicsurfactantasolubilizer, 

atrigylcerideanalcoholoranycombinationthereofInsomeexamplestheexcipient 
9 

comprisessodiumcarbonateacetatecitratephosphatepoly-ethyleneglycol(PEG),human 

serumalbumin(HSA),sorbitolsucrosetrehalosepolysorbate80,sodiumphosphate 

sucrosedisodiumphosphatemannitolpolysorbate20,histidinecitratealbuminsodium 

hydroxideglycinesodiumcitratetrehaloseargininesodiumacetateacetateHCl, 
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anycombinationthereof
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disodiumedetatelecithinglycerinexanthanrubbersoyisoflavonespolysorbateSOethyl 

alcoholwaterteprenoneoranycombinationthereofInsomeexamplestheexcipient 

comprisesacryo-preservative.InsomeexamplestheexcipientcomprisesDMSOglycerol, 

polyvinylpyrrolidone(PVP),oranycombinationthereofInsomeexamplestheexcipient 

comprisesasucroseatrehaloseastarchasaltofanyoftheseaderivativeofanyofthese, 

oranycombinationthereof 

1004381 Insomeexamplesthepharmaceuticalcompositioncomprisesadiluent.Insome 

examplesthediluentcompriseswaterglycerolmethanolethanolorothersimilar 

biocompatiblediluentsoranycombinationthereofInsomeexamplesadiluentcomprises 

anaqueousacidsuchasaceticacidcitricacidmaleicacidhydrochloricacidphosphoric 

acidnitricacidsulfuricacidoranycombinationthereofInsomeexamplesadiluent 

comprisesanalkalinemetalcarbonatessuchascalciumcarbonatealkalinemetalphosphates 

suchascalciumphosphatealkalinemetalsulphatessuchascalciumsulphatecellulose 

derivativessuchascellulosemicrocrystallinecellulosecelluloseacetatemagnesiumoxide, 

dextrinfructosedextroseglycerylpalmitostearatelactitolcholinelactosemaltose 

mannitolsimethiconesorbitolstarchpregelatinizedstarchtalc, xylitoland/oranhydrates, 

hydratesand/orpharmaceuticallyacceptabledenyativesthereoforcombinationsthereof 

1004391 Insomeexamplesthepharmaceuticalcompositioncomprisesacarrier.Insome 

examplesthecarriercomprisesaliquidorsolidfillersolventorencapsulatingmaterial.In 

someexamplesthecarriercomprisesadditivesproteinspeptidesaminoacidslipidsand 
9 9 

carbohydrates(e.g.,sugarsincludingmonosaccharidesdi-,tri-tetra-oligosaccharidesand 

likesaridpolysaccharidesorsugarpolymers),aloneorincombination.  

1004401 Insomeexamplesthepharmaceuticalcompositioncanbeadministeredtoa 

subjectbyanymeanswhichwillcontactthegRNAand/orADAR(oravectorencodingthe 

gRNAand/orADAR)withatargetcell.Insomeexamplesthespecificroutewilldepend 

uponcertainvariablessuchasthetargetcellandcanbedeterminedbytheskilled 

practitioner.Insomeexamplesthepharmaceuticalcompositioncanbeadministeredby 

intravenousadministration,9 administrationintramuscularadministration 

intracoronalyadministrationintraarterialadministration(e.g.,intoacarotidartery), 

subcutaneousadministrationtransdermaldelivery,9 administrationsubcutaneous 

administrationintraarticularadministrationintraventricularadministration,9 ation(e.g 

aerosol),intracerebralnasaloralpulmonaryadministrationimpregnationofacatheteror 
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directinjectionintoatissueoranycombinationthereofInsomeexamplesthetargetcells 

canbeinornearatumorandadministrationcanbebydirectinjectionintothetumoror 

tissuesurroundingthetumor.Insomeexamplesthetumorcanbeabreasttumorand 

administrationcomprisesimpregnationofacatheteranddirectinjectionintothetumor.In 

someexamplesaerosol(inhalation)delivetycanbeperformedusingmethodsknowninthe 

artsuchasmethodsdescribedinforexampleStriblingetal.,Proc.Natl.Acad.Sci.USA 

189:11277-11281,1992.Insomeexamplesoraldeliveiycanbeperformedbycomplexing 

anengineeredguide(oravectorencodinganengineeredguide)toacarnercapableof 

withstandingdegradationbydigestiveenzymesinthegutofananimal.Examplesofsuch 

carriersincludeplasticcapsulesortabletssuchasthoseknownintheart.  

1004411 Insomeexamplesdirectinjectiontechniquescanbeusedforadministeringthe 

gRNAand/orADAR(oravectorencodingthegRNAand/orADAR)toacellortissuethat 

canbeaccessiblebysurgeryandonornearthesurfaceofthebody.Insomeexamples, 

administrationofacompositionlocallywithintheareaofatargetcellcomprisesinjectingthe 

compositioncentimetersandpreferablymillimetersfromthetargetcellortissue.  

1004421 Theappropriatedosageandtreatmentregimenforthemethodsoftreatment 

describedhereinvarywithrespecttotheparticulardiseasebeingtreatedthegRNAand/or 

ADAR(oravectorencodingthegRNAand/orADAR)beingdeliveredandthespecific 

conditionofthesubject.Insomeexamplestheadministrationcanbeoveraperiodoftime 

untilthedesiredeffect(e.g.,reductioninsymptomsisachieved).Insomeexamples, 

administrationcanbe1, 2,3,4,5,6,or7timesperweek.Insomeexamplesadministration 

atleastabout1weekatleastabout1monthatleastabout1yearatleastabout2yearsat 

leastabout3yearsatleastabout4yearsatleastabout5yearsatleastabout6yearsatleast 

about7yearsatleastabout8yearsatleastabout9yearsatleastabout10yearsatleast 

about15yearsatleastabout20yearsormore.Insomeexamplesadministrationcanbe 

overaperiodof1,2,3,4,5,6,7,8,9,or10weeks.Insomeexamplesadministrationcanbe 

overaperiodof2,3,4,5,6ormoremonths.Insomeexamplesadministrationcanbe 

performedrepeatedlyoveralifetimeofasubjectsuchasonceamonthoronceayearforthe 

lifetimeofasubject.Insomeexamplesadministrationcanbeperformedrepeatedlyovera 

substantialportionofasubject'slifesuchasonceamonthoronceayearforatleastabout1 

year,5years,10years,15years,20years,25years,30yearsormore.Insomeexamples, 

treatmentcanberesumedfollowingaperiodofremission.  
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KITS 

1004431 DisclosedhereinarekitscomprisingguideRNAspolynucleotidesencodingthe 

samecompositionspharmaceuticalcompositionsandisolatedcellsdisclosedherein.In 

someexamplesakitcomprisesoneormoreguideRNAspolynucleotidesencodingthe 

samecompositionspharmaceuticalcompositionsorisolatedcellsdisclosedhereinanda 

container.Insomeexamplesthekitcomprisesapharmaceuticalcompositiondisclosed 

hereinwhichcomprisesanengineeredguideRNAdisclosedhereinorapolynucleotide 

encodingtheengineeredguideRNAdisclosedhereinandapharmaceuticallyacceptable 

excipientcarnerordiluent.Insomeexamplesthekitcomprisesoneormoredelivery 

vectorsdisclosedhereinwhichcomprisethepolynucleotideencodingtheengineeredguide 

RNA.Insomeexamplesthekit compnsesoneormoreisolatedcellsdescribedherein.In 
9 

someinstancesthecontainercanbeplasticglassmetaloranycombinationthereofIn 

someexamplesthecontainercanbecompartmentalizedtoreceiveoneormorecontainers 

suchasvialstubesandthelikeeachofthecontainer(s)comprisingoneoftheseparate 

elementstobeusedinamethoddescribed 9 Insomeexamplethecontainercanbea 

bottleavialasyringeoratesttube.  

1004441 Insomeexamplesinadditiontothecompositionpharmaceuticalcompositionor 

isolatedcelldisclosed hereinakitdisclosedhereinfurthercomprisesanadditional 
9 

therapeuticagentdisclosedherein.Insomeexamplestheadditionaltherapeuticagent 

comprisesavascularendothelialgrowthfactor(VEGF)inhibitorastemcelltreatmentora 

vitaminormodifiedformthereoforanycombinationthereof 

administrationtoasubjectinneedthereof 

1004461 Insomeinstancesthekitcomprisespackagingforacompositionor 

pharmaceuticalcompositiondescribedherein.Insomeexamplesthepackagingcanbe 

properlylabeled.Insomeinstancesthepharmaceuticalcompositiondescribedhereincanbe 

manufacturedaccordingtogoodmanufacturingpractice(cOMP)andlabelingregulations.  

1004471 Alsodisclosedhereinaremethodsofmakingakitdisclosedherein.Insome 

examplesmethodsofmakingthekitshereincomprisescontactinganyoftheengineered 

guidescompositionspharmaceuticalcompositionsisolatedcellsorisolatedpluralityof 

cellsdisclosedhereinwithacontainer.Insomeexamplesmethodsofmakingakitdisclosed 

hereincomprisingplacinganengineeredguideRNAcompositionpharmaceutical 

compositionorisolatedcellorpluralityofcellsdisclosedhereininacontainerdisclosed 
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1004451 Insomeexamplesakitcomprisesinstructionsforusesuchasinstructionsfor



WO20221103852 PCTfLTS2O21/058799 

herein.Insomeexamplessuchmethodsfurthercompriseplacinginstructionsforuseinthe 

container.  

DEFINITIONS 

1004481 Unlessdefinedotherwisealltermsofartnotationsandothertechnicaland 

scientifictermsorterminologyusedhereinmaybeintendedtohavethesamemeaningas 

maybecommonlyunderstoodbyoneofordinaryskillinthearttowhichtheclaimedsubject 

matterpertains.Insomecasestermswithcommonlyunderstoodmeaningsmaybedefined 

hereinforclarityand/orforreadyreferenceandtheinclusionofsuchdefinitionsherein 

shouldnotnecessarilybeconstruedtorepresentasubstantialdifferenceoverwhatmaybe 

generallyunderstoodintheart.  

1004491 Throughoutthisapplicationvariousembodimentsmaybepresentedinarange 

format.Itshouldbeunderstoodthatthedescriptioninrangeformatmaybemerelyfor 

convenienceandbrevityandshouldnotbeconstruedasaninflexiblelimitationonthescope 

ofthedisclosure.Accordinglythedescriptionofarangeshouldbeconsideredtohave 

specificallydisclosedallthepossiblesubrangesaswellasindividualnumericalvalueswithin 

thatrange.Forexampledescriptionofarangesuchasfrom1to6shouldbeconsideredto 

havespecificallydisclosedsubrangessuchasfrom1to3,from1to4,from1to5,from2to 

4,from2to6,from3to6etcaswellasindividualnumberswithinthatrangeforexample, 

1,2,3,4,5,and6.Thisappliesregardlessofthebreadthoftherange.  
'I, 

1004501 Asusedinthespecificationandclaimsthesingularformsa anand"the 

C' asample"includesapluralityofsamplesincludingmixturesthereof 
C 

1004511 Asusedhereintheterm'about"anumbercanrefertothatnumberplusorminus 

1000ofthatnumber.  
. C 

1004521 Asdisclosedhereina'bulge"referstothestructuresubstantiallyformedonly 

uponformationoftheguide-targetRNAscaffoldwherecontiguousnucleotidesineitherthe 

engineeredguideRNAorthetargetRNAarenotcomplementarytotheirpositional 

counterpartsontheoppositestrand.Abulgecanindependentlyhavefrom0to4contiguous 

nucleotidesontheguideRNAsideoftheguide-targetRNAscaffoldand1to4contiguous 

nucleotidesonthetargetRNAsideoftheguide-targetRNAscaffoldorabulgecan 

independentlyhavefrom0to4nucleotidesonthetargetRNAsideoftheguide-targetRNA 

scaffoldand1to4contiguousnucleotidesontheguideRNAsideoftheguide-targetRNA 

scaffold.Howeverabulgeasusedhereindoesnotrefertoastructurewhereasingle 
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participatingnucleotideoftheengineeredguideRNAandasingleparticipatingnucleotideof 

thetargetRNAdonotbasepair- asingleparticipatingnucleotideoftheengineeredguide 

RNAandasingleparticipatingnucleotideofthetargetRNAthatdonotbasepairisreferred 

tohereinasa'4mismatch."Furtherwherethenumberofparticipatingnucleotidesoneither 

theguideRNAsideorthetargetRNAsideexceeds4,theresultingstructureisnolonger 

consideredabulgebutratherisconsideredan'4. loop."A"symmetricalbulge"refers 

toabulgewherethesamenumberofnucleotidesispresentoneachsideofthebulge.An 
'4 

asymmetricalbulge"referstoabulgewhereadifferentnumberofnucleotidesarepresent 
oneachsideofthebulge.  

1004531 "Canonicalaminoacids"refertothose20aminoacidsthatoccurinnature, 

includingforexampletheaminoacidsshowninTABLE4.  

TABLE4- Naturallyoccurringaminoacidsindicatedwiththethreeletter 

abbreviationsoneletterabbreviationsstructuresandcorrespondingcodons 
B 
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Q 
Glutamate Glu H~ %t KY ~ GAAGAG 

\mft cur 

NW, 

" 

1004541 Thetermcomplementaryorcomplementarity"referstotheabilityofanucleic 

acidtoformoneormorebondswithacorrespondingnucleicacidsequencebyforexample, 

hydrogenbonding(e.g.,traditionalWatson-Crick),covalentbondingorothersimilar 

methods.InWatson-Crickbasepairingadoublehydrogenbondformsbetweennucleobases 

TandAwhereasatriplehydrogenbondformsbetweennucleobasesCand0.Forexample, 

thesequenceA-G-TcanbecomplementarytothesequenceT-C-A.Apercent 

complementarityindicatesthepercentageofresiduesinanucleicacidmoleculewhichcan 

formhydrogenbonds(e.g.,Watson-Crickbasepairing)withasecondnucleicacidsequence 

(e.g.,5,6,7,8,9,10outof10being500o,600o,700o8O"o900oand1OO~ocomplementary, 

respectively)."Perfectlycomplementarycanmeanthatallthecontiguousresiduesofa 

nucleicacidsequencewillhydrogenbondwiththesamenumberofcontiguousresiduesina 

secondnucleicacidsequence."Substantiallycomplementaryasusedhereincanrefertoa 

degreeofcomplementaritythatcanbeatleast600o650o,700o750o 8O"o850o,900o950 

970o 980o990o or1OO'~ooveraregionof10,15,20,25,30,35,40,45,50,ormore 
, 

nucleotidesorcanrefertotwonucleicacidsthathybridizeunderstringentconditions(e.g., 

stringenthybridizationconditions).Nucleicacidscanincludenonspecificsequences.Asused 

cc ,, cc 

hereinthetermnonspecificsequenceornotspecific"canrefertoanucleicacidsequence 

onlypartiallycomplementarytoanyothernucleicacidsequence.  
cc cc cc ,, cc 

1004551 Thetermsccdetermining measuring, evaluating, assessing, assayingand 
cc analyzingcanbeusedinterchangeablyhereintorefertoformsofmeasurement.Theterms 

includedeterminingifanelementmaybepresentornot(forexampledetection).These 

termscanincludequantitativequalitativeorquantitativeandqualitativedeterminations.  

Assessingcanberelativeorabsolute.ccDetectingthepresenceof'canincludedetermining 

theamountofsomethingpresentinadditiontodeterminingwhetheritmaybepresentor 

absentdependingonthecontext.  
cc 

1004561 Thetermencode" asusedhereinreferstoanabilityofapolynucleotideto 

provideinformationorinstructionssequencesufficienttoproduceacorrespondinggene 

expressionproduct.Inanon-limitingexamplemRNAcanencodeapolypeptideduring 

translationwhereasDNAcanencodeanmRNAmoleculeduringtranscription.  
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1004571 AnengineeredlatentguideRNA"referstoanengineeredguideRNAthat 

comprisesaportionofsequencethatuponhybridizationoronlyuponhybridizationtoa 

targetRNAsubstantiallyformsatleastaportionofastructuralfeatureotherthanasingle 

A/Cmismatchfeatureatthetargetadenosinetobeedited.  
9 C.  

1004581 Asusedhereintheterm'facilitatesRNAediting"byanengineeredguideRNA 

referstotheabilityoftheengineeredguideRNAwhenassociatedwithanRNAeditingentity 

andatargetRNAtoprovideatargetededitofthetargetRNAbytheRNAeditedentity.In 

someinstancestheengineeredguideRNAcandirectlyrecruitorposition/orienttheRNA 

editingentitytotheproperlocationforeditingofthetargetRNA.Inotherinstancesthe 

engineeredguideRNAwhenhybridizedtothetargetRNAformsaguide-targetRNA 
scaffoldwithoneormorestructuralfeaturesasdescribed 4 

hereinwheretheguide-targetRNA 

scaffoldwithstructuralfeaturesrecruitsorpositions/orientstheRNAeditingentitytothe 

properlocationforeditingofthetargetRNA.  

1004591 A"guide-targetRNAscaffold" asdisclosedhereinistheresultingdouble 

strandedRNAformeduponhybridizationofaguideRNAwithlatentstructuretoatarget 

RNA.Aguide-targetRNAscaffoldhasoneormorestructuralfeaturesformedwithinthe 

doublestrandedRNAduplexuponhybridization.Forexampletheguide-targetRNA 

scaffoldcanhaveoneormorestructuralfeaturesselectedfromabulgemismatchinternal 
9 

loophairpinorwobblebasepair.  
9 C.  

1004601 Asdisclosedhereina'hairpin"includesanRNAduplexwhereinaportionofa 

singleRNAstrandhasfoldedinuponitselftoformtheRNAduplex.Theportionofthe 

otherwherethenucleotidesequencesareseparatedbyaninterveningsequencethatdoesnot 

basepairwithitselfthusformingabase-pairedportionandnon-basepairedinterveningloop 
9 

portion.  
'C.  

1004611 "Homologyoridentity"orsimilarity"canrefertosequencesimilaritybetween 
twopeptidesorbetweentwonucleicacidmolecules.Homologycanbedeterminedby 

comparingapositionineachsequencewhichcanbealignedforpurposesofcomparison.  

Whenapositioninthecomparedsequencecanbeoccupiedbythesamebaseoraminoacid, 

thenthemoleculescanbehomologousatthatposition.Adegreeofhomologybetween 

sequencescanbeafunctionofthenumberofmatchingorhomologouspositionssharedby 

thesequences.AnC.'unrelated"orC.'non-homologoussequenceshareslessthan identity, 
9 

oralternativelylessthan250oidentitywithoneofthesequencesofthedisclosure.Sequence 
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singleRNAstrandfoldsuponitselfduetohavingnucleotidesequencesthatbasepairtoeach
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0 homologycanrefertoaoidentityofasequencetoareferencesequence.Asapractical 

matterwhetheranyparticularsequencecanbeatleast500o,600o,700o8O~o,850o,900o 

920o950o 960o,970o 980oor990o4identicaltoanysequenceescne ereinvwiccan 

correspondwithaparticularnucleicacidsequencedescribedherein),suchparticular 

polypeptidesequencecanbedeterminedconventionallyusingknowncomputerprograms 

suchtheBestfitprogram(WisconsinSequenceAnalysisPackageVersion8forUnix 

GeneticsComputerGroupUniversityResearchPark,575ScienceDriveMadisonWis.  

53711).WhenusingBestfitoranyothersequencealignmentprogramtodeterminewhethera 
9 

particularsequenceisforinstance,950oidenticaltoareferencesequencetheparameterscan 

besetsuchthatthepercentageofidentitycanbecalculatedoverthefulllengthofthe 

referencesequenceandthatgapsinsequencehomologyofupto50oofthetotalreference 

sequencecanbeallowed.  

1004621 Insomecasestheidentitybetweenareferencesequence(querysequencee.g.,a 

sequenceofthedisclosure)andasubjectsequencealsoreferredtoasaglobalsequence 

alignmentcanbedeterminedusingtheFASTDBcomputerprogrambasedsonthealgorithm 

ofBrutlagetal.(Comp.App.Biosci.6:237-245(1990)).Insomeembodimentsparameters 

foraparticularembodimentinwhichidentitycanbenarrowlyconstruedusedinaFASTDB 

aminoacidalignmentcaninclude:ScoringSchemePAM(PercentAcceptedMutations)0, 

RandomizationGroupLengt 
k-tuple2,MismatchPenalty1,Joining U 20, 9 h0, 
CutoffScore1,WindowSizesequencelengthGapPenalty5,GapSizePenalty0.05, 

WindowSize500orthelengthofthesubjectsequencewhichevercanbeshorter.According 

orC-terminaldeletionsnotbecauseofinternaldeletionsamanualcorrectioncanbemadeto 

theresultstotakeintoconsiderationthefactthattheFASTDBprogramdoesnotaccountfor 

N-andC-terminaltruncationsofthesubjectsequencewhencalculatingglobalpercent 

identity.ForsubjectsequencestruncatedattheN-andC-terminirelativetothequery 

sequencethepercentidentitycanbecorrectedbycalculatingthenumberofresiduesofthe 

querysequencethatcanbelateraltotheN-andC-terminalofthesubjectsequencewhich 

canbenotmatched/alignedwithacorrespondingsubjectresidueasapercentofthetotal 

basesofthequerysequence.Adeterminationofwhetheraresiduecanbematched/aligned 

canbedeterminedbyresultsoftheFASTDBsequencealignment.Thispercentagecanbe 

thensubtractedfromthepercentidentitycalculatedbytheFASTDBprogramusingthe 

specifiedparameterstoarriveatafinalpercentidentityscore.Thisfinalpercentidentity 
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scorecanbeusedforthepurposesofthisembodiment.InsomecasesoniyresiduestotheN

andC-terminiofthesubjectsequencewhichcanbenotmatched/alignedwiththequery 

sequencecanbeconsideredforthepurposesofmanuallyadjustingthepercentidentityscore.  

ThatisonlyqueryresiduepositionsoutsidethefarthestN-andC-terminalresiduesofthe 

subjectsequencecanbeconsideredforthismanualcorrection.Forexamplea90-residue 

subjectsequencecanbealignedwitha100-residuequerysequencetodeterminepercent 
4 

identity.ThedeletionoccursattheN-terminusofthesubjectsequenceandthereforethe 

FASTDBalignmentdoesnotshowamatching/alignmentofthefirst10residuesattheN

terminus.The10unpairedresiduesrepresent1 ~ofthesequence(numberofresiduesatthe 

N-andC-termininotmatched/totalnumberofresiduesinthequerysequence)so100ocanbe 

subtractedfromthepercentidentityscorecalculatedbytheFASTDBprogram.Ifthe 

remaining90residueswereperfectlymatchedthefinalpercentidentitycanbe o.In 

anotherexamplea90-residuesubjectsequencecanbecomparedwitha100-residuequery 

sequence.Thistimethedeletionscanbeinternaldeletionssotherecanbenoresiduesatthe 

N-orC-terminiofthesubjectsequencewhichcanbenotmatched/alignedwiththequery.In 

thiscasethepercentidentitycalculatedbyFASTDBcanbenotmanuallycorrected.Once 
4 

againonlyresiduepositionsoutsidetheN-andC-terminalendsofthesubjectsequenceas 

displayedintheFASTDBalignmentwhichcanbenotmatched/alignedwiththequery 

sequencecanbemanuallycorrectedfor.  

1004631 Insomecasestheidentitybetweenareferencesequence(querysequencee.g.,a 

sequenceofthedisclosure)andasubjectsequencealsoreferredtoasaglobalsequence 

ofBrutlagetal.(Comp.App.Biosci.6:237-245(1990)).Insomeembodimentsparameters 

foraparticularembodimentinwhichidentitycanbenarrowlyconstruedusedinaFASTDB 

aminoacidalignmentcaninclude:ScoringSchemePAM(PercentAcceptedMutations)0, 

RandomizationGroupLengt 
k-tuple2,MismatchPenalty1,Joining Ly 20, 4 h0, 
CutoffScore1,WindowSizesequencelengthGapPenalty5,GapSizePenalty0.05, 

WindowSize500orthelengthofthesubjectsequencewhichevercanbeshorter.According 

tothisembodimentifthesubjectsequencecanbeshorterthanthequerysequenceduetoN

orC-terminaldeletionsnotbecauseofinternaldeletionsamanualcorrectioncanbemadeto 

theresultstotakeintoconsiderationthefactthattheFASTDBprogramdoesnotaccountfor 

N-andC-terminaltruncationsofthesubjectsequencewhencalculatingglobalpercent 

identity.ForsubjectsequencestruncatedattheN-andC-terminirelativetothequery 
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sequencethepercentidentitycanbecorrectedbycalculatingthenumberofresiduesofthe 

querysequencethatcanbelateraltotheN-andC-terminalofthesubjectsequencewhich 

canbenotmatched/alignedwithacorrespondingsubjectresidueasapercentofthetotal 

basesofthequetysequence.Adeterminationofwhetheraresiduecanbematched/aligned 

canbedeterminedbyresultsoftheFASTDBsequencealignment.Thispercentagecanbe 

thensubtractedfromthepercentidentitycalculatedbytheFASTDBprogramusingthe 

specifiedparameterstoarriveatafinalpercentidentityscore.Thisfinalpercentidentity 

scorecanbeusedforthepurposesofthisembodiment.InsomecasesonlyresiduestotheN

andC-terminiofthesubjectsequencewhichcanbenotmatched/alignedwiththequery 

sequencecanbeconsideredforthepurposesofmanuallyadjustingthepercentidentityscore.  

ThatisonlyqueryresiduepositionsoutsidethefarthestN-andC-terminalresiduesofthe 

subjectsequencecanbeconsideredforthismanualcorrection.Forexamplea90-residue 

subjectsequencecanbealignedwitha100-residuequerysequencetodeterminepercent 

identity.ThedeletionoccursattheN-terminusofthesubjectsequenceandthereforethe 

FASTDBalignmentdoesnotshowamatching/alignmentofthefirst10residuesattheN

terminus.The10unpairedresiduesrepresent100oofthesequence(numberofresiduesatthe 

N-andC-termininotmatched/totalnumberofresiduesinthequerysequence)so100ocanbe 

subtractedfromthepercentidentityscorecalculatedbytheFASTDBprogram.Ifthe 

remaining90residueswereperfectlymatchedthefinalpercentidentitycanbe900o.In 

anotherexamplea90-residuesubjectsequencecanbecomparedwitha100-residuequery 

sequence.Thistimethedeletionscanbeinternaldeletionssotherecanbenoresiduesatthe 

thiscasethepercentidentitycalculatedbyFASTDBcanbenotmanuallycorrected.Once 

againonlyresiduepositionsoutsidetheN-andC-terminalendsofthesubjectsequenceas 

displayedintheFASTDBalignmentwhichcanbenotmatched/alignedwiththequery 

sequencecanbemanuallycorrectedfor.  
"I, 

1004641 Asdisclosedhereinaninternalloop"referstothestructuresubstantially 

formedonlyuponformationoftheguide-targetRNAscaffoldwherenucleotidesineither 

theengineeredguideRNAorthetargetRNAarenotcomplementarytotheirpositional 

counterpartsontheoppositestrandandwhereonesideoftheinternalloopeitheronthe 

targetRNAsideortheengineeredguideRNAsideoftheguide-targetRNAscaffoldhas5 

nucleotidesormore.WherethenumberofparticipatingnucleotidesonboththeguideRNA 

sideandthetargetRNAsidedropsbelow5,theresultingstructureisnolongerconsideredan 
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internalloopbutratherisconsidereda"bulgeora'~mismatchj'dependingonthesizeof 

thestructuralfeature.A"symmetricalinternalloop"isformedwhenthesamenumberof 

nucleotidesispresentoneachsideoftheinternalloop.An'4asymmetricalinternalloop'is 

formedwhenadifferentnumberofnucleotidesispresentoneachsideoftheinternalloop.  

1004651 "Latentstructurereferstoastructuralfeaturethatsubstantiallyformsonlyupon 

hybridizationofaguideRNAtoatargetRNA.ForexamplethesequenceofaguideRNA 

providesoneormorestructuralfeaturesbutthesestructuralfeaturessubstantiallyformonly 

uponhybridizationtothetargetRNAandthustheoneormorelatentstructuralfeatures 

manifestasstructuralfeaturesuponhybridizationtothetargetRNA.Uponhybridizationof 

theguideRNAtothetargetRNAthestructuralfeatureisformedandthelatentstructure 

providedintheguideRNAisthusunmasked.  

1004661 "MessengerRNA"or"mRNA"areRNAmoleculescomprisingasequencethat 

encodesapolypeptideorprotein.IngeneralRNAcanbetranscribedfromDNA.Insome 

casesprecursormRNAcontainingnon-proteincodingregionsinthesequencecanbe 

transcribedfromDNAandthenprocessedtoremovealloraportionofthenon-coding 
C' 

regions(introns)toproducematuremRNA.Asusedhereinthetermpre-mRNA"canrefer 
totheRNAmoleculetranscribedfromDNAbeforeundergoingprocessingtoremovethe 

non-proteincodingregions.  
. CC 

1004671 Asdisclosedhereinamismatch"referstoasinglenucleotideinaguideRNA 

thatisunpairedtoanopposingsinglenucleotideinatargetRNAwithintheguide-target 

RNAscaffold.Amismatchcancompriseanytwosinglenucleotidesthatdonotbasepair.  

sideexceeds1,theresultingstructureisnolongerconsideredamismatchbutratheris 

consideredaCCbdge~~or~CCinternalloop,"dependingonthesizeofthestructuralfeature.  
C' 

1004681 Thetermmutation"asusedhereincanrefertoanalterationtoanucleicacid 
sequenceorapolypeptidesequencethatcanberelativetoareferencesequence.Amutation 

canoccurinaDNAmoleculeanRNAmolecule(e.g.,tRNAmRNA),orinapolypeptideor 

proteinoranycombinationthereofThereferencesequencecanbeobtainedfromadatabase 

suchastheNCBIReferenceSequenceDatabase(RefSeq)database.Specificchangesthatcan 

constituteamutationcanincludeasubstitutionadeletionaninsertionaninversionora 

conversioninoneormorenucleotidesoroneormoreaminoacids.Non-limitingexamplesof 

mutationsinanucleicacidsequencethatwithoutthemutationencodesforapolypeptide 

sequenceinclude:CCmissensemutationsthatcanresultinthesubstitutionofonecodonfor 
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anotheranonsensemutationsthatcanchangeacodonfromoneencodingaparticular 

aminoacidtoastopcodon(whichcanresultintruncatedtranslationofproteins),ora 

'~silent"mutationsthatcanbethosewhichhavenoeffectontheresultingprotein.The 

mutationcanbea"pointmutation" whichcanrefertoamutationaffectingonlyone 

nucleotideinaDNAorRNAsequence.Themutationcanbea"splicesitemutations" which 

canbepresentpre-mRNA(priortoprocessingtoremoveintrons)resultinginmistranslation 

andoftentruncationofproteinsfromincorrectdelineationofthesplicesite.Themutationcan 

beafusiongene.Afusionpairorafusiongenecanresultfromamutationsuchasa 

translocationaninterstitialdeletionachromosomalinversionoranycombinationthereofA 

mutationcanconstitutevariabilityinthenumberofrepeatedsequencessuchastriplications, 

quadruplicationsorothers.Forexampleamutationcanbeanincreaseoradecreaseina 

copynumberassociatedwithagivensequence(e.g.,copynumbervariationorCNV).A 

mutationcanincludetwoormoresequencechangesindifferentallelesortwoormore 

sequencechangesinoneallele.Amutationcanincludetwodifferentnucleotidesatone 

positioninoneallelesuchasamosaic.Amutationcanincludetwodifferentnucleotidesat 

onepositioninoneallelesuchasachimeric.Amutationcanbepresentinamalignant 

tissue.Amutationcancompriseasinglenucleotidevariation(SNV).Amutationcan 

compriseasequencevariantasequencevanationasequencealterationoranallelicvariant.  

1004691 Apresenceoranabsenceofamutationcanindicateanincreasedrisktodevelopa 

diseaseorcondition.Apresenceoranabsenceofamutationcanindicateapresenceofa 

diseaseorcondition.Amutationcanbepresentinabenigntissue.Absenceofamutationcan 

notindicatethatatissueorsamplecanbebenign.Methodsasdescribedhereincancomprise 

identifyingapresenceofamutationinasample.  
'4 

1004701 Thetermspolynucleotide"and'4oligonucleotide"canbeusedinterchangeably 

andcanrefertoapolymencformofnucleotidesofanylengtheitherdeoxyribonucleotidesor 

ribonucleotidesoranalogsthereofPolynucleotidescanhaveanythree-dimensionalstructure 

andcanperformanyfunctionknownorunknown.Thefollowingmaybenon-limiting 

examplesofpolynucleotides:ageneorgenefragment(forexampleaprobeprimerESTor 

SAGEtag),exonsintronsmessengerRNA(mRNA),transferRNAribosomalRNA, RNAi 

ribozymescDNArecombinantpolynucleotidesbranchedpolynucleotidesplasmids 

vectorsisolatedDNAofanysequenceisolatedRNAofanysequencenucleicacidprobes 

andprimers.Apolynucleotidecancomprisemodifiednucleotidessuchasmethylated 
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nucleotidesandnucleotideanalogs.Ifpresentmodificationstothenucleotidestructurecan 

beimpartedbeforeorafterassemblyofthepolynucleotide.Thesequenceofnucleotidescan 

beinterruptedbynon-nucleotidecomponents.Apolynucleotidecanbefurthermodifiedafter 

polymerizationsuchasbyconjugationwithalabelingcomponent.Thetermcanalsoreferto 

bothdouble-andsingle-strandedmolecules.Unlessotherwisespecifiedorrequiredany 

embodimentofthisdisclosurethatcanbeapolynucleotideencompassesboththedouble

strandedformandeachoftwocomplementarysingle-strandedformsknownorpredictedto 

makeupthedouble-strandedform.  

1004711 Apolynucleotidecanbecomposedofaspecificsequenceofnucleotides.A 

nucleotidecomprisesanucleosideandaphosphategroup.Anucleotidecomprisesasugar 

(e.g.,riboseor2'deoxyribose)andanucleobasesuchasanitrogenousbase.Non-limiting 

examplesofnucleobasesincludeadenine(A),cytosine(C),guanine(0),thymine(T),uracil 

(U),andinosine(I).InsomeembodimentsIcanbeformedwhenhypoxanthinecanbe 

attachedtoribofuranoseviaaP-N9-glycosidicbondresultinginthechemicalstructure: 

C.'4''U 

'U'U 
'U'U 
'U 

'U N. -~ NH / 

OHdii 
1004721 SomepolynucleotideembodimentsrefertoaDNAsequence.Insome 

embodimentstheDNAsequencecanbeinterchangeablewithasimilarRNAsequence.  

SomeembodimentsrefertoanRNAsequence.InsomeembodimentstheRNAsequencecan 

beinterchangeablewithasimilarDNAsequence.InsomeembodimentsUsandTscanbe 

interchangedinasequenceprovidedherein.  
'4 

1004731 Thetermprotein",'4peptide"and"polypeptide"canbeusedinterchangeablyand 
intheirbroadestsensecanrefertoacompoundoftwoormoresubunitaminoacidsamino 

acidanalogsorpeptidomimetics.Thesubunitscanbelinkedbypeptidebonds.Inanother 

embodimentthesubunitcanbelinkedbyotherbondse.g.,esteretheretc.Aproteinor 
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peptidecancontainatleasttwoaminoacidsandnolimitationcanbeplacedonthemaximum 

numberofaminoacidswhichcancompriseaprotein'sorpeptide'ssequence.Asusedherein 

thetermaminoacid"canrefertoeithernaturalaminoacidsunnaturalaminoacidsor 

syntheticaminoacidsincludingglycineandboththeDandLopticalisomersaminoacid 

analogsandpeptidomimetics.Asusedhereintheterm"fusionprotein"canrefertoaprotein 

comprisedofdomainsfrommorethanonenaturallyoccurringorrecombinantlyproduced 

proteinwheregenerallyeachdomainservesadifferentfunction.Inthisregardtheterm 

"linker"canrefertoaproteinfragmentthatcanbeusedtolinkthesedomainstogether

optionallytopreservetheconformationofthefusedproteindomainspreventunfavorable 

interactionsbetweenthefusedproteindomainswhichcancompromisetheirrespective 

functionsorboth.  
C 

1004741 Theterm'stopcodon"canrefertoathreenucleotidecontiguoussequencewithin 

messengerRNAthatsignalsaterminationoftranslation.Non-limitingexamplesincludein 

RNAUAG(amber),UAA(ochre),UGA(umberalsoknownasopal)andinDNATAG, 

TAAorTGA.Unlessotherwisenotedthetermcanalsoincludenonsensemutationswithin 

DNAorRNAthatintroduceaprematurestopcodoncausinganyresultingproteintobe 

abnormallyshortened.  
CC 

1004751 Thetermstructuredmotif'referstoacombinationoftwoormorestructural 

featuresinaguide-targetRNAscaffold.  

1004761 ThetermsCCsubject,"individual orCCpatient"canbeusedinterchangeably 

herein.ACCsubject~~referstoabiologicalentitycontainingexpressedgeneticmaterials.The 

virusesfungiandprotozoaThesubjectcanbetissuescellsandtheirprogenyofa 

biologicalentityobtainedinvivoorculturedinvitro.Thesubjectcanbeamammal.The 

mammalcanbeahuman.Thesubjectcanbediagnosedorsuspectedofbeingathighrisk 

foradisease.Insomecasesthesubjectisnotnecessarilydiagnosedorsuspectedofbeing 

athighriskforthedisease 
CC 1004771 Theterminvivo"referstoaneventthattakesplaceinasubjectsbody.  
CC 

1004781 Thetermexvivo"referstoaneventthattakesplaceoutsideofasubject's 
body.Anexvivoassaymaynotbeperformedonasubject.Ratheritcanbeperformed 

uponasampleseparatefromasubject.Anexampleofanexvivoassayperformedona 

samplecanbeanCCinvitro"assay.  
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~~*0 

1004791 Theterminvitro"referstoaneventthattakesplacescontainedina 

containerforholdinglaboratoryreagentsuchthatitcanbeseparatedfromthebiological 

sourcefromwhichthematerialcanbeobtained.Invitroassayscanencompasscell-based 

assaysinwhichlivingordeadcellscanbeemployed.Invitroassayscanalsoencompassa 

cell-freeassayinwhichnointactcellscanbeemployed.  
C' 

1004801 Thetermwobblebasepair"referstotwobasesthatweaklypair.For 
exampleawobblebasepaircanrefertoa0pairedwithaU.  

C' 

1004811 Thetermsubstantiallyformsasdescribedhereinwhenreferringtoaparticular 
secondaryortertiarystructurereferstoformationofatleastWoofthestructureunder 

physiologicalconditions(e.g.physiologicalpHphysiologicaltemperaturephysiologicalsalt 

concentrationetc.).  

1004821 Asusedhereintheterms"treatment"or"treating"canbeusedinreferencetoa 

pharmaceuticalorotherinterventionregimenforobtainingbeneficialordesiredresultsinthe 

recipient.Beneficialordesiredresultsincludebutarenotlimitedtoatherapeuticbenefit 

and/oraprophylacticbenefit.Atherapeuticbenefitcanrefertoeradicationorameliorationof 

oneormoresymptomsofanunderlyingdisorderbeingtreated.Alsoatherapeuticbenefit 

canbeachievedwiththeeradicationorameliorationofoneormoreofthephysiological 

symptomsassociatedwiththeunderlyingdisordersuchthatanimprovementcanbeobserved 

inthesubjectnotwithstandingthatthesubjectcanstillbeafflictedwiththeunderlying 

disorder.Aprophylacticeffectincludesdelayingpreventingoreliminatingtheappearance 

ofadiseaseorconditiondelayingoreliminatingtheonsetofoneormoresymptomsofa 

oranycombinationthereofForprophylacticbenefitasubjectatriskofdevelopinga 

particulardiseaseortoasubjectreportingoneormoreofthephysiologicalsymptomsofa 

diseasecanundergotreatmenteventhoughadiagnosisofthisdiseasemaynothavebeen 

made.  

1004831 Thesectionheadingsusedhereinisfororganizationalpurposesonlyandisnotto 

beconstruedaslimitingthesubjectmatterdescribed.  

NUMBEREDEMBODIMENTS 

1004841 Anumberofcompositionsandmethodsaredisclosedherein.Specificexemplaiy 

embodimentsofthesecompositionsandmethodsaredisclosedbelow.Thefollowing 

embodimentsrecitenon-limitingpermutationsofcombinationsoffeaturesdisclosedherein.  

Otherpermutationsofcombinationsoffeaturesarealsocontemplated.Inparticulareachof 
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thesenumberedembodimentsiscontemplatedasdependingfromorrelatingtoevery 
9 previousorsubsequentnumberedembodimentindependentoftheirorderaslisted.  

1004851 1. Amethodoftreatingadiseaseoraconditionassociatedwithapointmutation 

inatargetmoleculeencodingaSERPINAlproteininanindividualinneedthereofthe 

methodcomprisinga)administeringtotheindividualanengineeredguideexogenoustothe 

individualtheengineeredguidecomprisingatleastonerecruitingdomainforanRNA 

editingenzymewhereintherecruitingdomainrecruitsanRNAeditingentityandfacilitates 

achemicalmodificationofabaseofanucleotideinthetargetRNAmoleculeencodingthe 

SERPINAlproteinbytheRNAeditingentity.2.Amethodof 9 

delivennganengineeredguide 
toacellthemethodcomprisinga)administeringtotheindividualanengineeredguide 

exogenoustotheindividualtheengineeredguidecomprisingatleastonerecruitingdomain 
foranRNAeditingenzymewhereintherecruitingdomain 9 

recruitsanRNAeditingentity 

andfacilitatesachemicalmodificationofabaseofanucleotideinatargetRNAmolecule 

encodingaSERPINAlproteinbytheRNAeditingentity.3.Themethodofenumerated 

embodiments1or2,whereinthechemicalmodificationofthebaseofthenucleotideinthe 

targetRNAmoleculebytheRNAeditingentitycanbeconfirmablebyaninvitroELISA 

assay.4.Themethodofanyofenumeratedembodiments1-3,whereintherecruitingdomain 

comprisesastructuralfeature.5.Themethodofenumeratedembodiment4,whereinthe 

structuralfeature compnsesabulgeaninternalloopahairpinoranycombinationthereof6.  

Themethodofenumeratedembodiments4or5,whereinthestructuralfeaturecanbea 

hairpin.7.Themethodofanyoneofenumeratedembodiments1-6,whereintheengineered 

theengineeredguidecomprisesRNA.9.Themethodofanyoneofanyoneofenumerated 

embodiments1-8,whereintheengineeredguidecomprisesatleastabout350osequence 

identitytoanucleicacidsequenceprovidedinSEQIDNOS:2-5. 10.Themethodofanyone 

ofenumeratedembodiments1-9,whereintheRNAeditingentitycomprises:anAdenosine 

deaminaseactingonRNA(ADAR)oranApolipoproteinBmRNAEditingCatalytic 

Polypeptide-like(APOBEC)enzyme 9 acatalyticallyactivefragmentof(a);fusion 

polypeptidecomprising(a)or(b);oranycombinationofthese.11. Themethodofanyoneof 

enumeratedembodiments1-10,whereintheRNAeditingentitycanbeendogenoustoacell.  

12.Themethodofanyoneofenumeratedembodiments1- 11, whereintheRNAediting 

entitycomprisesADAR.13.Themethodofenumeratedembodiment12,whereintheADAR 

compriseshumanADAR(hADAR).14.Themethodofenumeratedembodiments12or13 
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whereintheADARcompnsesADARiorADAR2.15.Themethodofanyoneof 

enumeratedembodiments1- 14,whereintheengineeredguidecanbeencodedforbya 

polynucleotidecomprisedinoronafirstdeliveryvectororwhereinapolynucleotide 

comprisedinaseconddeliveryvectorencodesatleastinparttheengineeredguide.16.The 

methodofanyoneofenumeratedembodiments1- 15,whereinthefirstdeliveryvectororthe 

seconddeliveryvectorcomprisesanadeno-associatedviral(AAV)vectororderivatives 

thereof17. Themethodofenumeratedembodiment16,whereintheAAVvectorcanbefrom 

anadeno-associatedvirushavingaserotypeselectedfromAAV1AAV2,AAV3,AAV4, 

AAV5AAV6,AAV7,AAVSAAV9,AAV1OorAAV11. 18.Themethodofanyoneof 

enumeratedembodiments16-17,whereinsaidAAVvectorcanbearecombinantAAV 

(rAAV)vectorahybridAAVvectorachimericAAVvectoraself-complementaiyAAV 

(scAAV)vectorasingle-strandedAAVoranycombinationthereof19.Themethodofany 

oneofenumeratedembodiments16-18,whereintheAAVvectorcomprisesagenome 

comprisingareplicationgeneandinvertedterminalrepeatsfromafirstAAVserotypeanda 

capsidproteinfromasecondAAVserotype.20.Themethodofanyoneofenumerated 

embodiments16-19,whereintheAAVvectorcanbeanAAV2/5vectoranAAV2/6vector 

anAAV2/7vectoranAAV2/8vectororanAAV2/9vector.21. Themethodofanyoneof 

enumeratedembodiments1-20,whereintheengineeredguidethefirstdeliveryvectororthe 

seconddeliveryvectorcanbecomprisedinapharmaceuticalcompositioninunitdosage 

formcomprisingatleastonepharmaceuticallyacceptable:excipientcarderordiluent.22.  

Themethodofenumeratedembodiment21,whereinthepharmaceuticalcompositioncanbe 

enumeratedembodiments21or22whereinthepharmaceuticalcompositioncanbe 

administeredtothesubjectintrathecallyintraocularlyintravitreallyretinallyintravenously, 

intramuscdarly, intraventricdarly, intracerebrally, intracerebel1arly, 

intracerebroventricularly, intraperenchymally, subcutaneously, oracombinationthereof24.  

Themethodofanyoneofenumeratedembodiments1-23,whereinsubjectcanbediagnosed 

withAlpha-iantitiypsindeficiency.25.Themethodofenumeratedembodiment24,wherein 

thesubjectcanbediagnosedwiththediseaseortheconditionbyaninvitroassay.26.The 

methodofanyoneofenumeratedembodiments1-25,furthercomprisingadministeringan 

additionaltherapeuticagentforthetreatmentofthediseaseorthecondition.27.Themethod 

ofenumeratedembodiment26,whereintheadditionaltherapeuticcomprisesanammonia 

reducerabetablockerasynthetichormoneanantibioticoranantiviraldrugora 
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combinationthereofforthetreatmentofaliverdiseaseordisorder.28.Themethodof 

enumeratedembodiment26,whereintheadditionaltherapeuticcomprisesavascular 

endothelialgrowthfactor(VEOF)inhibitorastemcelltreatmentavitaminormodifiedform 

thereofforthetreatmentofmaculardegeneration.29.Anengineeredguidecomprising:(a) 

atleastoneRNA-editingenzymerecruitingdomain;(b)atleastonenucleicacidstructural 

featuresandwhereintheengineeredguidecanbeconfiguredtofacilitateeditingofa 

nucleotidebaseofanucleotideofatargetRNAmoleculetomodulateanexpressionlevelof 

anSERPINAlproteinexpressedfromsaidtargetRNAmolecule.30.Theengineeredguide 

ofenumeratedembodiment29,whereinthetargetRNAmoleculecanbeanmRNAmolecule.  

31. Theengineeredguideofenumeratedembodiment29,whereinthetargetRNAmolecule 

canbeapre-mRNAmolecule.32.Theengineeredguideofanyoneofenumerated 

embodiments29-31,whereinthestructuralfeaturecomprisesabulgeaninternalloopa 

hairpinoranycombinationthereof33.Theengineeredguideofanyoneofenumerated 

embodiments29-32,whereinthestructuralfeaturecanbeahairpin.34.Theengineeredguide 

ofanyoneofenumeratedembodiments29-33,whereintheengineeredguidecomprises 

DNA.35.Theengineeredguideofanyoneofenumeratedembodiments29-34,whereinthe 

engineeredguidecomprisesRNA.36.Theengineeredguideofanyoneofanyoneof 

enumeratedembodiments29-35whereintheengineeredguidecompnsesatleastabout8500 

sequenceidentitytoanucleicacidsequenceprovidedinSEQIDNOS:2-5.37.Themethod 

ofanyoneofenumeratedembodiments29-36,whereintheRNAeditingentitycomprises:an 

AdenosinedeaminaseactingonRNA(ADAR)oranApolipoproteinBmRNAEditing 

polypeptidecomprising(a)or(b);oranycombinationofthese.38.Acomposition 

comprisingtheengineeredguideofanyoneofenumeratedembodiments1-37.39.A 

polynucleotideatleastpartiallyencodingtheengineeredguideofanyoneofenumerated 

embodiments1-37.40.Adeliveryvectorandoptionallyaseconddeliveryvector, 

comprisingtheengineeredguideofanyoneofenumeratedembodiments1-37orthe 

polynucleotideofenumeratedembodiment39.41. Thedeliveryvectorofenumerated 

embodiment40,whereinthedeliveryvectorortheseconddeliveryvectorcomprisesaviral 

vector.42.Thedeliveryvectorofenumeratedembodiment40,whereinthedeliveryvectoror 

theseconddeliveryvectorcomprisesanadeno-associatedviral(AAV)vectororderivatives 

thereof43.Thedelivervectorofenumeratedembodiment42,whereintheAAVvectorcan 

befromanadeno-associatedvirushavingaserotypeselectedfromAAV1, AAV2,AAV3, 
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AAV4AAV5,AAV6,AAV7,AAVSAAV9,AAV1OorAAV11.44.Thedeliveiyvector 

ofenumeratedembodiment42or43,whereinsaidAAVvectorcanbearecombinantAAV 

(rAAV)vectorahybridAAVvectorachimericAAVvectoraself-complementaiyAAV 

(scAAV)vectororanycombinationthereof45. Thedeliveryvectorofanyoneof 

enumeratedembodiments42-44whereintheAAVvectorcomprisesagenomecomprisinga 

replicationgeneandinvertedterminalrepeatsfromafirstAAVserotypeandacapsidprotein 

fromasecondAAVserotype.46.Thedeliveryvectorofanyoneofenumerated 

embodiments42-45,whereintheAAVvectorcanbeanAAV2/5vectoranAAV2/6vector 

anAAV2/7vectoranAAV2/8vectororanAAV2/9vector.47.Anisolatedcell 

comprisingtheengineeredguideofanyoneofenumeratedembodiments1-46.48.An 

isolatedcellcomprisingthedeliveiyvectorofanyoneofenumeratedembodiments40-46.  

49.Theisolatedcellofenumeratedembodiment47or48,whereintheisolatedcellcanbean 

immunecell.50.Theisolatedcellofenumeratedembodiment48or49,whereintheimmune 

cellcanbeaTcell.51. Anisolatedpluralityofcellscomprisingengineeredguideofanyone 

ofenumeratedembodiments1-50orthevectorofanyoneofenumeratedembodiments40

46.Theisolatedpluralityofcellsofenumeratedembodiment51, whereintheimmunecells 

canbeTcells.  

1004861 Additionalembodiments: 

1004871 1. AnengineeredguidethatisconfigureduponhybridizationtoatargetRNA 

moleculetoformadoublestrandedsubstratewithatleastaportionofthetargetRNA 

molecule,(i)whereinthedoublestrandedsubstratecomprisesatleastonestructuralfeature 

doublestrandedsubstraterecruitsanRNAeditingentity;andwhereintheRNAediting 

entityfacilitatesachemicalmodificationofabaseofanucleotideinthetargetRNA 

moleculebytheRNAeditingentity.2.Theengineeredguideofembodiment1,whereinthe 

chemicalmodificationofthebaseofthenucleotideinthetargetRNAmoleculebytheRNA 

editingentityisconfirmablebySangersequencingnextgenerationsequencingora 

combinationthereof3.Theengineeredguideofembodiment1or2whereintheengineered 

guideissingle-stranded.4.Theengineeredguideofanyoneofembodiments1-3,wherein 

thedoublestrandedsubstratecomprisesastructuredmotifcomprisingtwoormoreofa 

structuralfeature.5.Theengineeredguideofanyoneofembodiments1-4,whereinthe 

structuralfeaturecomprisesabulgeaninternalloopahairpinamismatchawobblebase 

pairoranycombinationthereof6.Theengineeredguideofanyoneofembodiments1-6, 
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whereinthestructuralfeaturecomprisesabulge.7.Theengineeredguideofanyoneof 

embodiments5-6,whereinthebulgecomprisesanasymmetricbulge.8.Theengineered 

guideofanyoneofembodiments5-7,whereinthebulgecomprisesasymmetricbulge.9.  

Theengineeredguideofanyoneofembodiments5-8,whereinthebulgecomprisesabout1 

toabout4nucleotidesoftheengineeredguideandabout0toabout4nucleotidesofthetarget 

RNAmolecule.10.Theengineeredguideofanyoneofembodiments5-9,whereinthebulge 

comprisesabout0toabout4nucleotidesoftheengineeredguideandabout1toabout4 

nucleotidesofthetargetRNAmolecule.11. Theengineeredguideofanyoneof 

embodiments5-10,whereinthebulgecomprises3nucleotidesoftheengineeredguideand3 

nucleotidesofthetargetRNAmolecule.12.Theengineeredguideofanyoneof 

embodiments1-11, whereinthestructuralfeaturecomprisesaninternalloop.13.The 

engineeredguideofanyoneofembodiments5-13,whereintheinternalloopcomprisesan 

asymmetricinternalloop.14.Theengineeredguideofanyoneofembodiments5-13, 

whereintheinternalloopcomprisesasymmetricinternalloop.15. Theengineeredguideof 

anyoneofembodiments5-14,whereintheinternalloopisformedbyabout5toabout10 

nucleotidesofeithertheengineeredguideorthetargetRNAmolecule.16.Theengineered 

guideofanyoneofembodiments5-15,whereinthestructuralfeaturecomprisesahairpin.17.  

Theengineeredguideofanyoneofembodiments5-16,whereinthehairpincompnsesa 

doublestrandedRNAnon-targetingdomain.18.Theengineeredguideofanyof 

embodiments5- 17,whereinthestemloopofthehairpincomprisesabout3toabout15 

nucleotidesinlength.19.Theengineeredguideofanyoneofembodiments1- 18whereinthe 

embodiments5-19,whereinthemismatchcomprisesabaseintheengineeredguideopposite 

toandunpairedwithabaseinthetargetRNAmolecule.21. Theengineeredguideofanyone 

ofembodiments5-20,whereinthemismatchcomprisesaGIGmismatch.22.Theengineered 

guideofanyoneofembodiments5-21,whereinthemismatchcomprisesanA/Cmismatch 

andwhereintheAisinthetargetRNAmoleculeandtheCisintheengineeredguide.23.  

Theengineeredguideofembodiment21,whereintheAintheA/Cmismatchisthebaseof 

thenucleotideinthetargetRNAmoleculechemicallymodifiedbytheRNAeditingentity.  

24.Theengineeredguideofanyoneofembodiments1-23,whereinthestructuralfeature 

comprisesawobblebasepair.25.Theengineeredguideofanyoneofembodiments5-24, 

whereinthewobblebasepaircomprisesaguaninepairedwithauracil.26.Theengineered 

guideofanyoneofembodiments5-25,whereinthestructuralmotifcomprisestwobulges 
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andanA/Cmismatch.27.Theengineeredguideofanyoneofembodiments1-26,wherein 

theengineeredguidewhenpresentinanaqueoussolutionandnotboundtothetargetRNA 

moleculeifitbindstotheRNAeditingentitydoessowithadissociationconstantabout 

greaterthanorequalto500nM.28.Theengineeredguideofanyoneofembodiments1-27, 

whereinthedoublestrandedsubstratecomprisesamismatch.29.Theengineeredguideof 

embodiment28,whereinthemismatchcomprisesabaseintheengineeredguideoppositeto 

andunpairedwithabaseinthetargetRNAmolecule.30.Theengineeredguideof 

embodiment28,whereinthemismatchcomprisesanA/CmismatchandwhereintheAisin 

thetargetRNAmoleculeandtheCisintheengineeredguide.31. Theengineeredguideof 

embodiment30,whereintheAintheA/Cmismatchisthebaseofthenucleotideinthetarget 

RNAmoleculeischemicallymodifiedbytheRNAeditingentity.32.Theengineeredguide 

ofembodiment31, whereintheengineeredguidecomprisesaCoppositethebaseofthe 

nucleotideinthetargetRNAchemicallymodifiedbytheRNAeditingentity.33.The 

engineeredguideofanyoneofembodiments1-32,whereinthetargetRNAmolecule 

comprisesa5' 0adjacenttothebaseofthenucleotideinthetargetRNAchemically 

modifiedbytheRNAeditingentity.34.Theengineeredguideofanyoneofembodiments1

33,whereintheengineeredguidecomprisesa5'0adjacenttotheCoppositetoandunpaired 

withtheAinthetargetRNAmoleculechemicallymodifiedbytheRNAeditingentity.35.  

Theengineeredguideofanyoneofembodiments1-34,whereintheengineeredguidewhen 

boundtothetargetRNAmoleculemimicsanaturallyoccurringsubstrateofanADAR 

enzyme.36.Theengineeredguideofanyoneofembodiments1-35,whereintheengineered 

drosophilaADARenzyme.37.Theengineeredguideofanyoneofembodiments1-36, 

whereintheengineeredguidecomprisesatleastabout85~osequenceidentitytoanucleic 

acidsequenceprovidedinSEQIDNOS:1-34or55-61. 38.Theengineeredguideofany 

oneofembodiments1-37,whereintheRNAeditingentityis:(a)ADARorAPOBEC;(b)a 

catalyticallyactivefragmentof(a);(c)fusionpolypeptidecomprising(a)or(b);or(d)any 

combinationofthese.39.Theengineeredguideofanyoneofembodiments1-38,whereinthe 

RNAeditingentityisendogenoustoacell.40.Theengineeredguideofanyoneof 

embodiments1-39,whereintheRNAeditingentitycomprisesADAR.41. Theengineered 

guideofembodiment40whereintheADARcompriseshumanADAR(hADAR).42.The 

engineeredguideofembodiment40,whereintheADARcomprisesADARiorADAR243.  

Theengineeredguideofanyoneofembodiments1-42,whereintheengineeredguide 
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comprisesmodifiedDNAbasesunmodifiedDNAbasesoracombinationthereof44.The 

engineeredguideofanyoneofembodiments1-42,whereintheengineeredguidecomprises 

modifiedRNAbasesunmodifiedRNAbasesoracombinationthereof45.Theengineered 

guideofanyoneembodiments1-44,whereinthetargetRNAmoleculeisanmRNA 

molecule.46.Theengineeredguideofanyoneofembodiments1-44,whereinthetarget 

RNAmoleculeisapre-mRNAmolecule.47.Theengineeredguideofanyoneof 

embodiments1-44,whereintheengineeredguideisisolatedorpurifiedorboth.48.The 

engineeredguideofanyoneofembodiments1-44,whereinthetargetRNAmolecule 

encodesAPPABCA4,SERPINAlHEXALRRKICFTRSNCATauorLIPAa 

fragmentanyoftheseoranycombinationthereof49.Theengineeredguideofanyoneof 

embodiments1-48,whereinthenucleotideofthetargetRNAmoleculeisapointmutationin 

thetargetRNAmoleculerelativetoanotherwiseidenticalreferencetargetRNAmolecule.  

50.Theengineeredguideofembodiment49,whereinthepointmutationcomprisesa 

missensemutation.51.Theengineeredguideofembodiment50,whereinthemissense 

mutationresultsinanAatthemutatednucleotide.52.Theengineeredguideofanyoneof 

embodiments49-51, whereinthepointmutationfacilitatesunintendedsplicingofthetarget 

RNAmolecule.53.Theengineeredguideofembodiment49,whereinthepointmutation 

comprisesasplicesitemutationpositionedadjacenttoaCandaGona5'anda3endofthe 

pointmutationrespectively.54.Theengineeredguideofanyoneofembodiments1-53 

whereinthetargetRNAmoleculeisencodedbytheSERPIINA1geneoraportionthereof 

55,Theengineeredguideofembodiment53,whereintheSERPINAlgenecomprisesa 

gene(suchasaccessionnumberNC000014.9:c94390654-94376747).56.Theengineered 

guideofanyoneofembodiments1-53,whereinthetargetRNAmoleculeisencodedbyan 

ABCA4geneoraportionthereof57.Theengineeredguideofembodiment56,whereinthe 

ABCA4genecomprisesasubstitutionofa0withanAatnucleotideposition5882relative 

toawildtypeABCA4gene(suchasaccessionnumberNC000001. 11:c94121149

93992837).58.Theengineeredguideofembodiment56,whereintheABCA4gene 

comprisesasubstitutionofa0withanAatnucleotideposition5714relativetoawildtype 

ABCA4gene(suchasaccessionnumberNC000001.11:c94121149-93992837).59.The 

engineeredguideofembodiment56,whereintheABCA4genecomprisesasubstitutionofa 

0withanAatnucleotideposition6320relativetoawildtypeABCA4gene(suchas 

accessionnumberNC000001. 11:c94121149-93992837).60.Theengineeredguideofany 
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oneofembodiments1-53,whereinthetargetRNAmoleculeisencodedbytheLRRK2gene, 

oraportionthereof61. Theengineeredguideofanyoneofembodiments1-60,whereinthe 

engineeredguidecomprisesaCoppositethebaseofthenucleotideinthetargetRNA 

chemicallymodifiedbytheRNAeditingentity.62.Theengineeredguideofanyoneof 

embodiments1-59,whereinthetargetRNAmoleculecomprisesa5' 0adjacenttothebase 

ofthenucleotideinthetargetRNAchemicallymodifiedbytheRNAeditingentity.63.The 

engineeredguideofanyoneofembodiments1-62,whereintheengineeredguidecomprisesa 

5'0adjacenttotheCoppositetoandunpairedwiththeAinthetargetRNAmolecule 

chemicallymodifiedbytheRNAeditingentity.64.Amethodofdeliveringanengineered 

guidetoacellthemethodcomprising:deliveringdirectlyorindirectlytothecellthe 

engineeredguidethatatleastpartiallyhybridizestoandformsadoublestrandedsubstrate 

withatleastaportionofatargetRNAmolecule,(i)whereinthedoublestrandedsubstrate 

comprisesatleastonestructuralfeaturecomprisingabulgeinternalloophairpinorany 

combinationthereof(ii)whereinthedoublestrandedsubstraterecruitsanRNAediting 

entity;and,65.whereintheRNAeditingentityfacilitatesachemicalmodificationofabase 

ofanucleotideinthetargetRNAmoleculebytheRNAeditingentity(ii)Amethodof 

treatingorpreventingadiseaseoraconditioninasubjectinneedthereofthemethod 

comprising:administeringtothesubjecthavingthediseaseortheconditionanengineered 

guidetherebytreatingorpreventingthediseaseortheconditioninthesubjectwhereinthe 

engineeredguide:(a)atleastinpartassociateswithatleastaportionofatargetRNA 

molecule;(b)inassociationwiththetargetRNAmoleculeformsadoublestrandedsubstrate 

anRNAediting 9 and(c)facilitatesachemicalmodificationofabaseofanucleotidein 

thetargetRNAmoleculebytheRNAeditingentity.66.Themethodofembodiment64or 

65,whereinthechemicalmodificationofthebaseofthenucleotideinthetargetRNA 

moleculebytheRNAeditingentityisconfirmablebySangersequencingnextgeneration 

sequencingoracombinationthereof67.Themethodsofanyofembodiments64-66 

whereintheengineeredguideissingle-stranded.68.Themethodofanyoneofembodiments 

64-67,whereinthedoublestrandedsubstratecomprisesastructuredmotifcomprisingtwoor 

moreofastructuralfeature.69.Themethodofanyoneofembodiments64-68,whereinthe 

structuralfeaturecompnsesabulgeaninternalloopahairpinamismatchawobblebase 

pairoranycombinationthereof70.Themethodofanyoneofembodiments64-69,wherein 

thestructuralfeaturecomprisesabulge.71. Themethodofanyoneofembodiments69-70 
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whereinthebulgecomprisesanasymmetricbulge.72.Themethodofanyoneof 

embodiments69-71,whereinthebulgecomprisesasymmetricbulge.73.Themethodofany 

oneofembodiments69-72,whereinthebulgecomprisesabout2toabout4nucleotidesofthe 

engineeredguideandabout2toabout4nucleotidesofthetargetRNAmolecule.74.The 

methodofanyoneofembodiments69-73,whereinthebulgecomprises3nucleotidesofthe 

engineeredguideand3nucleotidesofthetargetRNAmolecule.75.Themethodofanyone 

ofembodiments64-74,whereinthestructuralfeaturecomprisesaninternalloop.76.The 

methodofanyoneofembodiments69-75,whereintheinternalloopcomprisesan 

asymmetricinternalloop.77.Themethodofanyoneofembodiments69-76,whereinthe 

internalloopcomprisesasymmetricinternalloop.78.Themethodofanyoneof 

embodiments69-77,whereintheinternalloopisformedbyabout5toabout10nucleotides 

ofeithertheengineeredguideorthetargetRNAmolecule.79.Themethodofanyoneof 

embodiments64-78,whereinthestructuralfeaturecomprisesahairpin.80.Themethodof 

anyoneofembodiments69-79,whereinthehairpincomprisesadoublestrandedRNAnon

targetingdomain.81. Themethodofanyofembodiments69-80,whereinthestemloopof 

thehairpincomprisesabout3toabout15nucleotidesinlength.82.Themethodofanyoneof 

embodiments69-81,whereinthestructuralfeaturecomprisesamismatch.83.Themethodof 

anyoneofembodiments69-83,whereinthemismatchcomprisesabaseintheengineered 

guideoppositetoandunpairedwithabaseinthetargetRNAmolecule.84.Themethodof 

anyoneofembodiments69-83,whereinthemismatchcomprisesaGIGmismatch.85.The 

methodofanyoneofembodiments69-84,whereinthemismatchcomprisesanA/C 

guide.86.Themethodofembodiment85,whereintheAintheA/Cmismatchisthebaseof 

thenucleotideinthetargetRNAmoleculechemicallymodifiedbytheRNAeditingentity.  

87.Themethodofanyoneofembodiments64-86,whereinthestructuralfeaturecomprisesa 

wobblebasepair.88.Themethodofanyoneofembodiments69-87,whereinthewobble 

basepaircomprisesaguaninepairedwithauracil.89.Themethodofanyoneof 

embodiments69-87,whereinthestructuralmotifcomprisestwobulgesandanA/C 

mismatch.90.Themethodofanyoneofembodiments69-87,whereintheengineeredguide, 

whenpresentinanaqueoussolutionandnotboundtothetargetRNAmoleculeifitbindsto 

theRNAeditingentitydoessowithadissociationconstantofgreaterthanabout500nM.  

91. Themethodofanyoneofembodiments64-91, whereintheengineeredguidecomprises 

modifiedDNAbasesunmodifiedDNAbasesoracombinationthereof92.Themethodof 
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anyoneofembodiments64-92,whereintheengineeredguidecomprisesmodifiedRNA 

basesunmodifiedRNAbasesoracombinationthereof93.Themethodofanyoneof 

embodiments64-93,whereintheengineeredguidecomprisesatleastabout350osequence 

identitytoanucleicacidsequenceprovidedinSEQIDNOS:1-34or55-61.94.The 

methodofanyoneofembodiments64-94,whereintheRNAeditingentitycomprises:(a)an 

AdenosinedeaminaseactingonRNA(ADAR)oranApolipoproteinBmRNAEditing 

CatalyticPolypeptide-like(APOBEC)enzyme;(b)acatalyticallyactivefragmentof(a);(c) 

fusionpolypeptidecomprising(a)or(b);or(d)anycombinationofthese.95. Themethodof 

anyoneofembodiments64-95,whereintheRNAeditingentityisendogenoustoacell.96.  

Themethodofanyoneofembodiments64-97,whereintheRNAeditingentitycomprises 

ADAR.97.Themethodofembodiment96,whereintheADARcompriseshumanADAR 

(hADAR).98.Themethodofanyoneofembodiments96-97,whereintheADARcomprises 

ADARiorADAR2.99.Themethodofanyoneofembodiments64-99,whereinthetarget 

RNAmoleculeencodesAPPABCA4,SERPINAlHEXALRRK2,SNCACFTRor 

LIPAafragmentofanyoftheseoranycombinationthereof100.Themethodofanyoneof 

embodiments64-99,whereinthetargetRNAmoleculeencodesatleastaportionofa 

cleavagesiteofaprotein.101. Themethodofembodiment100,whereinacleavageproduct 

oftheproteinproducedbycleavageoftheproteinatthecleavagesitecontributestothe 

pathogenesisorprogressionofadisease.102.Themethodofanyoneofembodiments63

101, whereinthetargetRNAmoleculeencodesaBeta-secretasecleavagesiteofanamyloid 

precursorprotein(APP).103.Themethodofanyoneofembodiments52-102,whereinthe 

relativetoanotherwiseidenticalreferencetargetRNAmolecule.104.Themethodof 

embodiment103whereinthepointmutationincombinationwithtwoadditionalnucleotides 

formaprematurestopcodonwhichcausestranslationterminationofanexpressionproduct 

expressedfromthetargetRNAmolecule.105.Themethodofembodiment104,whereinthe 

twoadditionalnucleotidesare(i)aUandan(ii)Aora0ona5' and3' endofthepoint 

mutation.106.Themethodofembodiment103whereinthepointmutationisamissense 

mutation.107. Themethodofembodiment106,whereinthemissensemutationresultsinan 

Aatthemutatednucleotide.108.Themethodofembodiment103,whereinthepoint 

mutationfacilitatesunintendedsplicingofthetargetRNAmolecule.109.Themethodof 

embodiment103or106,whereinthepointmutationisasplicesitemutationpositioned 

adjacenttoaCanda0ona5'anda3'endofthepointmutationrespectively.110.The 
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methodofanyoneofembodiments63-109,whereinthetargetRNAmoleculeisencodedby 

theSERPINAlgeneoraportionthereof111. Themethodofembodiment110,whereinthe 

SERPINAlgenecomprisesasubstitutionofa0withanAatnucleotideposition9989 

relativetoawildtypeSERPINAlgene(suchasaccessionnumberNC000014.9:c94390654

94376747).112.Themethodofanyoneofembodiments63-109,whereinthetargetRNA 

moleculeisencodedbyanABCA4geneoraportionthereof113.Themethodof 

embodiment111whereintheABCA4genecomprisesasubstitutionofa0withanAat 

nucleotideposition5882relativetoawildtypeABCA4gene(suchasaccessionnumber 

NC000001.11:c94121149-93992837).114.Themethodofembodiment111,whereinthe 

ABCA4genecomprisesasubstitutionofa0withanAatnucleotideposition5714relative 

toawildtypeABCA4gene(suchasaccessionnumberNC000001. 11:c94121149

93992837).115.Themethodofembodiment111,whereinABCA4genecomprisesa 

substitutionofa0withanAatnucleotideposition6320relativetoawildtypeABCA4gene 

(suchasaccessionnumberNC000001. 11:c94121149-93992837).116.Themethodofany 

oneofembodiments63-109,whereinthetargetRNAmoleculeisencodedbytheLRRK2 

geneoraportionthereof117.Themethodofanyoneofembodiments63-109,whereinthe 

engineeredguidecomprisesaCoppositethebaseofthenucleotideinthetargetRNA 

chemicallymodifiedbytheRNAeditingentity.118.Themethodofanyoneofembodiments 

62-116,whereinthetargetRNAmoleculecomprisesa5' 0adjacenttothebaseofthe 

nucleotideinthetargetRNAchemicallymodifiedbytheRNAeditingentity.119.The 

methodofanyoneofembodiments62-117,whereintheengineeredguidecomprisesa5'G 

modifiedbytheRNAeditingentity.120.Themethodofanyoneofembodiments63-119, 

whereintheengineeredguideisencodedforbyapolynucleotidecomprisedinoronafirst 

deliveryvectororwhereinapolynucleotidecomprisedinaseconddeliveryvectorencodes 

atleastinparttheengineeredguide.121. Themethodofembodiment119,whereinthefirst 

deliveryvectorortheseconddeliveryvectorcomprisesanadeno-associatedviral(AAV) 

vectororderivativesthereof122.Themethodofembodiment120,whereintheAAVvector 

isfromanadeno-associatedvirushavingaserotypeselectedfromAAV1, AAV2,AAV3, 

AAV4,AAV5,AAV6,AAV7,AAV8,AAV9,AAV10,AAV11,AAV12,AAV13,AAV 

14,AAV15,AAV16,AAV.rh8,AAV.rhlOAAV.rh20,AAV.rh39,AAV.Rh74, 

AAV.RHM4-1,AAV.hu37,AAV.Anc8OAAV.Anc8OL65,AAV.7m8,AAV.PHP.B 

AAV2.5,AAV2tYFAAV3BAAV.LK03,AAV.HSC1,AAV.HSC2,AAV.HSC3 
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AAV.HSC4,AAV.HSC5,AAV.HSC6,AAV.HSC7,AAV.HSCSAAV.HSC9, 

AAV.HSC10,AAV.HSC11, AAV.HSC12,AAV.HSC13,AAV.HSC14,AAV.HSC15, 

AAV.HSC16andAAVhu6S.123.Themethodofanyoneofembodiments120-121,wherein 

saidAAVvectorisarecombinantAAV(rAAV)vectorahybridAAVvectorachimenc 

AAVvectoraself-complementaryAAV(scAAV)vectorasingle-strandedAAVorany 

combinationthereof124.Themethodofanyoneofembodiments120-122,whereinthe 

AAVvectorcomprisesagenomecomprisingareplicationgeneandinvertedterminalrepeats 

fromafirstAAVserotypeandacapsidproteinfromasecondAAVserotype.125.The 

methodofanyoneofembodiments120-123,whereintheAAVvectorisanAAV2/5vector, 

anAAV2/6vectoranAAV2/7vectoranAAV2/8vectororanAAV2/9vector.126.The 

methodofanyoneofembodiments123-124,whereintheinvertedterminalrepeatscomprise 

a5' invertedterminalrepeata3' invertedterminalrepeatandamutatedinvertedterminal 
9 

repeat.127.Themethodofembodiment125,whereinthemutatedinvertedterminalrepeat 

lacksaterminalresolutionsite.128.Themethodofanyoneofembodiments62-126,wherein 

theengineeredguidethefirstdeliveryvectorortheseconddeliveryvectoriscomprisedina 

pharmaceuticalcompositioninunitdosageformcomprisingatleastonepharmaceutically 

acceptable:excipientcarPerordiluent.129.Themethodofembodiment128whereinthe 

pharmaceuticalcompositionisadministeredatatherapeuticallyeffectivedosetotreatthe 

subject.130.Themethodofembodiment127or128whereinthepharmaceutical 

compositionisadministeredtothesubjectintrathecallyintraocularlyintravitreallyretinally, 

intravenously, intramuscularly, intraventricularly, intracerebrally, intracerebellarly, 

Themethodofanyoneofembodiments65-130,whereinthediseaseismaculardegeneration.  

132.Themethodofanyoneofembodiments65-131,whereinthediseaseisStargardt 

Disease133.Themethodofanyoneofembodiments65-132,whereinthediseaseisalpha-i 

antitrypsindeficiency(AATD).134.Themethodofanyoneofembodiments65-133, 

whereinthediseaseortheconditioncomprisesaneurologicaldiseaseordisorder.135. The 

methodofembodiment134,whereintheneurologicaldiseaseordisorder 9 

Parkinson'I sdiseaseAlzheimersdiseaseaTauopathyordementia.136.Themethodofany 

oneofembodiments65-135,whereinthediseaseortheconditioncomprisesaliverdiseaseor 

disorder.137.Themethodofembodiment136,whereintheliverdiseaseordisorder 

compriseslivercirrhosis.138.Themethodofembodiment136,whereintheliverdiseaseor 

disorderisalpha-iantittypsindeficiency(AATdeficiency).139.Themethodofanyoneof 
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embodiments65-138,whereinthesubjectisdiagnosedwiththediseaseorthecondition.140.  

Themethodofembodiment139whereinthesubjectisdiagnosedwiththediseaseorthe 

conditionbyaninvitroassay.141. Themethodofanyoneofembodiments65-140,further 

comprisingadministeringanadditionaltherapeuticagentforthetreatmentofthediseaseor 

thecondition.142.Themethodofembodiment141, whereintheadditionaltherapeutic 

comprisesanammoniareducerabetablockerasynthetichormoneanantibioticoran 

antiviraldrugoracombinationthereofforthetreatmentofaliverdiseaseordisorder.143.  

Themethodofembodiment141whereintheadditionaltherapeuticcomprisesavascular 

endothelialgrowthfactor(VEOF)inhibitorastemcelltreatmentavitaminormodifiedform 

thereofforthetreatmentofmacdardegeneration.144.Acompositioncomprisingthe 

engineeredguideofanyoneofembodiments1-143.145.Apolynucleotideatleastpartially 

encodingtheengineeredguideofanyoneofembodiments1- 144.146.Adeliveiyvectorand 

optionallyaseconddeliveryvectorcomprisingtheengineeredguideofanyoneof 

embodiments1- 143orthepolynucleotideofembodiment145. 147. Thedeliveryvectorof 

embodiment146whereinthedeliveiyvectorortheseconddeliveryvectorcomprisesaviral 

vector.148.Thedeliveryvectorofembodiment146,whereinthedeliveryvectororthe 

seconddeliveryvectorcomprisesanadeno-associatedviral(AAV)vectororderivatives 

thereof149.Thedelivervectorofembodiment147,whereintheAAVvectorisfroman 

adeno-associatedvirushavingaserotypeselectedfromAAV1,AAV2, AAV3AAV4, 

AAV5,AAV6,AAV7,AAVSAAV9,AAV1OAAV11,AAV12,AAV13,AAV14,AAV 

15,AAV16,AAV.rh8,AAV.rhlOAAV.rh2OAAV.rh39,AAV.Rh74,AAV.RHM4-1 

AAV3BAAV.LKO3,AAV.HSC1, AAV.HSC2,AAV.HSC3,AAV.HSC4,AAV.HSC5 

AAV.HSC6,AAV.HSC7,AAV.HSCSAAV.HSC9,AAV.HSC1OAAV.HSC11, 

AAV.HSC12,AAV.HSC13,AAV.HSC14,AAV.HSC15,AAV.HSC16andAAVhu6S.150.  

Thedeliveryvectorofembodiment147or148,whereinsaidAAVvectorisarecombinant 

AAV(rAAV)vectorahybridAAVvectorachimericAAVvectoraself-complementary 

AAV(scAAV)vectororanycombinationthereof151. Thedeliveryvectorofanyoneof 

embodiments147-150,whereintheAAVvectorcomprisesagenomecomprisinga 

replicationgeneandinvertedterminalrepeatsfromafirstAAVserotypeandacapsidprotein 

fromasecondAAVserotype.152.Thedeliveryvectorofanyoneofembodiments147-150, 

whereintheAAVvectorisanAAV2/5vectoranAAV2/6vectoranAAV2/7vectoran 

AAV2/8vectororanAAV2/9vector.153.Anisolatedcellcomprisingtheengineeredguide 
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ofanyoneofembodiments1-143.154.Anisolatedcellcomprisingthedeliveryvectorofany 

oneofembodiments146-152.155.Theisolatedcellofembodiment153or154,whereinthe 

isolatedcellisanimmunecell.156.Theisolatedcellofembodiment155,whereinthe 

immunecellisaTcell.157.Anisolatedpluralityofcellscomprisingengineeredguideof 

anyoneofembodiments1-143orthevectorofanyoneofembodiments146-152.158.The 

isolatedpluralityofcellsofembodiment157whereintheimmunecellsareTcells.159.A 

pharmaceuticalcompositioncomprising:(a)theengineeredguideofanyoneofembodiments 

1-145,thecompositionofembodiment146,theisolatedcellofanyoneofembodiments155

158,ortheisolatedpluralityofcellsofembodiment159or160and(b)apharmaceutically 

acceptable:excipientcarPerordiluent.160.Thepharmaceuticalcompositionof 

embodiment159inunitdoseform.161. Thepharmaceuticalcompositionofembodiment159 

or160,furthercomprisinganadditionaltherapeuticagent.162.Thepharmaceutical 

compositionofembodiment159,whereintheadditionaltherapeuticagentcomprisesan 

ammoniareducerabetablockerasynthetichormoneanantibioticoranantiviraldruga 

vascularendothelialgrowthfactor(VEOF)inhibitorastemcelltreatmentavitaminor 

modifiedformthereoforanycombinationthereof163.Akitcomprising:(a)theengineered 

guideofanyoneofembodiments1-143,thecompositionofembodiment144,the 

pharmaceuticalcompositionofanyoneofembodiments159-162,theisolatedcellofanyone 

ofembodiments153-156,ortheisolatedpluralityofcellsofembodiments157or158wand 

(b)acontainer.164.Thekitofembodiment163, furthercomprisinganadditionaltherapeutic 

agent.165. Thekitofembodiment164,whereintheadditionaltherapeuticagentcomprises 

vascularendothelialgrowthfactor(VEOF)inhibitorastemcelltreatmentavitaminor 

modifiedformthereoforanycombinationthereof166.Amethodofmakingthekitof 

embodiment165,themethodcomprising:contactingtheengineeredguideofanyoneof 

embodiments1-143,thecompositionofembodiment144,thepharmaceuticalcompositionof 

anyoneofembodiments159-162,theisolatedcellofanyoneofembodiments153-156,or 

theisolatedpluralityofcellsofembodiments157or158,withthecontainer.167.Amethod 

ofmakinganexpressionvectorthemethodcomprising:introducingatransgeneatleast 

partiallyencodingtheengineeredguideofanyoneofembodiments1- 143intoanexpression 

vector.168.Amethodofmakingadeliveryvectorthemethodcomprising:loadinga 

deliveryvectorwiththeengineeredguideofanyoneofembodiments1-143.169.Amethod 

ofgeneratinganAAVdeliveryvectorthemethodcomprising:(a)introducingintoacell:(i) 
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apolynucleotideencodingtheengineeredguideofanyoneofembodiments1- 145;and(ii)a 

viralgenomecomprisingaReplication(Rep)geneandCapsid(Cap)genethatencodesa 

wild-typeAAVcapsidproteinormodifiedversion , (b)expressinginthecellthe 

wild-typeAAVcapsidproteinormodifiedversion , (c)assemblinganAAVparticle 

and(d)packagingthepolynucleotideencodingtheengineeredguideRNAintheAAV 

particletherebygeneratinganAAVdeliveryvector.170.Themethodofembodiment169 

whereinthepolynucleotideencodingtheengineeredguideisenclosedbya5'anda3' 

invertedterminalrepeat(ITR)sequence.171. Themethodofembodiment170,whereinthe 

viralgenomefurthercomprisesa5' JTRanda3' JTR.172.Themethodofembodiment170, 

whereinthepolynucleotideencodingtheengineeredguideiscomprisedinaplasmid.173.  

Themethodanyoneofembodiments169-172,whereinthemethodfurthercomprises 

introducingintothecellahelperplasmidcomprisinghelpergenesisolatedfroman 

4 174.Themethodanyoneofembodiments169-173, whereinthecapsidproteins, 

theRepgeneortheJTRsequencesoracombinationthereofarefromanadeno-associated 

virushavingaserotypeselectedfromAAV1,AAV2AAV3,AAV4,AAV5,AAV6,AAV7, 

AAVSAAV9,AAV1OAAV11,AAV12,AAV13,AAV14,AAV15,AAV16,AAV.rhS, 

AAV.rhlOAAV.rh2OAAV.rh39,AAV.Rh74,AAV.RHM4-1,AAV.hu37,AAV.Anc8O, 

AAV.AncSOL65,AAV.7m8,AAV.PHP.BAAV2.5,AAV2tYFAAV3BAAV.LKO3, 

AAV.HSC1,AAV.HSC2,AAV.HSC3,AAV.HSC4,AAV.HSC5,AAV.HSC6,AAV.HSC7, 

AAV.HSCSAAV.HSC9,AAV.HSC1OAAV.HSC11,AAV.HSC12,AAV.HSC13, 

AAV.HSC14,AAV.HSC15,AAV.HSC16andAAVhu6S.175.Themethodofembodiment 

9 

vectorachimencAAVvectoraself-complementaryAAV(scAAV)vectorasingle

strandedAAVoranycombinationthereof176.Themethodofanyoneofembodiments176

177,whereintheAAVdeliveryvectorisanAAV2/5vectoranAAV2/6vectoranAAV 

2/7vectoranAAV2/SvectororanAAV2/9vector.  

1004881 EmbodimentB1. AnengineeredlatentguideRNAthatuponhybridizationtoa 

targetRNAimplicatedinadiseaseorconditionformsaguide-targetRNAscaffold 

comprisingastructuralfeatureselectedfromthegroupconsistingofabulgeaninternalloop, 

ahairpinandanycombinationthereofwhereinthestructuralfeaturesubstantiallyforms 

uponhybridizationtothetargetRNA.  

1004891 EmbodimentB2.TheengineeredlatentguideRNAofEmbodimentB1, wherein 

theguide-targetRNAscaffoldfurthercomprisesamismatch.  
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1004901 EmbodimentB3.TheengineeredlatentguideRNAofEmbodimentB2,wherein 

themismatchisanadenosine/cytosine(A/C)mismatchwhereintheadenosine(A)ispresent 

inthetargetRNAandthecytosine(C)ispresentintheengineeredlatentguideRNA.  

1004911 EmbodimentB4.TheengineeredlatentguideRNAofanyoneofEmbodiment 

Bi-EmbodimentB3,whereintheguide-targetRNAscaffoldcomprisesawobblebasepair.  

1004921 EmbodimentB5.TheengineeredlatentguideRNAofanyoneofEmbodiment 

Bi-EmbodimentB3,whereintheguide-targetRNAscaffoldisasubstrateforanRNA 

editingentitythatchemicallymodifiesabaseofanucleotideinthetargetRNA.  

1004931 EmbodimentB6.TheengineeredlatentguideRNAofanyoneofEmbodiment 

B3-EmbodimentB5,whereintheRNAeditingentitychemicallymodifiestheadenosinein 

thetargetRNAtoaninosine.  

1004941 EmbodimentB7.TheengineeredlatentguideRNAofanyoneofEmbodiment 

B1-EmbodimentB6,whereintheguide-targetRNAscaffoldcomprisesastructuredmotif 

comprisingtwoormorestructuralfeaturesselectedfromthegroupconsistingofabulgean 

internalloopahairpinandanycombinationthereof 

1004951 EmbodimentBS.TheengineeredlatentguideRNAofanyoneofEmbodiment 

B1-EmbodimentB6,whereintheguide-targetRNAscaffoldcomprisesatleasttwothree, 

fourfivesixseveneightnineor10structuralfeaturesselectedfromthegroupconsisting 

ofabulgeaninternalloopahairpinandanycombinationthereof 

1004961 EmbodimentB9.TheengineeredlatentguideRNAofanyoneofEmbodiment 

B1-EmbodimentB8,whereinthestructuralfeatureisabulge.  

thebulgeisanasymmetricbulge.  

1004981 EmbodimentB11. TheengineeredlatentguideRNAofEmbodimentB9,wherein 

thebulgeisasymmetricbulge.  

1004991 EmbodimentB12.TheengineeredlatentguideRNAofanyoneofEmbodiment 

B9-EmbodimentB11, whereinthebulgecomprisesfrom1to4nucleotidesoftheengineered 

latentguideRNAandfrom0to4nucleotidesofthetargetRNA.  

1005001 EmbodimentB13. TheengineeredlatentguideRNAofanyoneofEmbodiment 

B9-EmbodimentB11, whereinthebulgecomprisesfrom0to4nucleotidesoftheengineered 

latentguideRNAandfrom1to4nucleotidesofthetargetRNA.  

1005011 EmbodimentB14.TheengineeredlatentguideRNAofEmbodimentB10 

whereintheasymmetricbulgeisanX1/X2asymmetricbulgewhereinXlisthenumberof 
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nucleotidesofthetargetRNAintheasymmetncbulgeandX2isthenumberofnucleotides 

oftheengineeredlatentguideRNAintheasymmetricbulgewhereintheX1/X2asymmetric 

bulgeisa0/1asymmetnebulgea1/0asymmetricbulgea0/2asymmetricbulgea2/0 

asymmetricbulgea0/3asymmetricbulgea3/0asymmetricbulgea0/4asymmetricbulge, 

a4/0asymmetricbulgea1/2asymmetricbulgea2/1asymmetricbulgea1/3asymmetric 

bulgea3/1asymmetricbulgea1/4asymmetricbulgea4/1asymmetricbulgea2/3 

asymmetricbulgea3/2asymmetricbulgea2/4asymmetricbulgea4/2asymmetricbulge, 

a3/4asymmetricbulgeora4/3asymmetricbulge.  

1005021 EmbodimentB15. TheengineeredlatentguideRNAofEmbodimentB11 

whereinthesymmetricbulgeisanX1/X2symmetricbulgewhereinXlisthenumberof 

nucleotidesofthetargetRNAinthesymmetricbulgeandX2isthenumberofnucleotidesof 

theengineeredlatentguideRNAinthesymmetricbulgeandwhereintheX1/X2symmetric 

bulgea2/2symmetricbulgea3/3symmetricbulgeora4/4symmetricbulge.  

1005031 EmbodimentB16.TheengineeredlatentguideRNAofanyoneofEmbodiment 

B1-EmbodimentBSwhereinthestructuralfeaturecomprisesaninternalloop.  

1005041 EmbodimentB17. TheengineeredlatentguideRNAofEmbodimentB16 

whereintheinternalloopcomprisesanasymmetricinternalloop.  

1005051 EmbodimentB18. TheengineeredlatentguideRNAofEmbodimentB16 

whereintheinternalloopcomprisesasymmetricinternalloop.  

1005061 EmbodimentB19.TheengineeredlatentguideRNAofEmbodimentB17 

whereintheasymmetricinternalloopisanX1/X2asymmetricinternalloopwhereinXlis 

numberofnucleotidesoftheengineeredlatentguideRNAintheasymmetricinternalloop, 

andwhereintheX1/X2asymmetricinternalloopisa5/6asymmetricinternalloopa6/5 

asymmetricinternalloopa5/7asymmetricinternalloopa7/5asymmetricinternalloopa 

5/sasymmetncinternalloopa8/5asymmetricinternalloopa5/9asymmetricinternalloop, 
a9/5asymmetricinternalloopa5/10asymmetricinternalloopa10/5asymmetricinternal 

loopa6/7asymmetricinternalloopa7/6asymmetricinternalloopa6/8asymmetric 

internalloopa8/6asymmetricinternalloopa6/9asymmetricinternalloopa9/6 

asymmetricinternalloopa6/10asymmetricinternalloopa10/6asymmetricinternalloopa 

7/8asymmetncinternalloopa8/7asymmetricinternalloopa7/9asymmetricinternalloop, 

a9/7asymmetricinternalloopa7/10asymmetricinternalloopa10/7asymmetricinternal 

loopa8/9asymmetricinternalloopa9/8asymmetricinternalloopa8/10asymmetric 
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internalloopa10/8asymmetricinternalloopora9/10asymmetricinternalloopora10/9 

asyrumetneinternalloop.  

1005071 EmbodimentB20.TheengineeredlatentguideRNAofEmbodimentB18 

whereinthesymmetricinternalloopisanX1/X2symmetricinternalloopwhereinXlisthe 

numberofnucleotidesofthetargetRNAinthesymmetricinternalloopandX2isthenumber 

ofnucleotidesoftheengineeredlatentguideRNAinthesymmetricinternalloopand 

whereintheX1/X2symmetricinternalloopisa5/5symmetricinternalloopa6/6symmetric 

internalloopa7/7symmetricinternalloopa8/8symmetricinternalloopa9/9symmetric 

internalloopa10/10symmetricinternalloopa12/12symmetricinternalloopa15/15 

symmetricinternalloopora20/20symmetricinternalloop.  

1005081 Embodiment 9 TheengineeredlatentguideRNAofanyoneofEmbodiment 

B16-EmbodimentB20,whereintheinternalloopisformedbyatleast5nucleotidesoneither 

theengineeredlatentguideRNAorthetargetRNA.  

1005091 EmbodimentB22.TheengineeredlatentguideRNAofanyoneofEmbodiment 

B16-EmbodimentB21, whereintheinternalloopisformedbyfrom5to1000nucleotidesof 

eithertheengineeredlatentguideRNAorthetargetRNA.  

1005101 Embodiment 9 TheengineeredlatentguideRNAofanyoneofEmbodiment 

B16-EmbodimentB22,whereintheinternalloopisformedbyfrom5to50nucleotidesof 

eithertheengineeredlatentguideRNAorthetargetRNA.  

1005111 EmbodimentB24.TheengineeredlatentguideRNAofanyoneofEmbodiment 

B16-EmbodimentB23, whereintheinternalloopisformedbyfrom5to20nucleotidesof 

1005121 Embodiment 9 TheengineeredlatentguideRNAofanyoneofEmbodiment 

B1-EmbodimentB8,whereinthestructuralfeaturecomprisesahairpin.  

1005131 EmbodimentB26.TheengineeredlatentguideRNAofEmbodimentB25 

whereinthehairpincomprisesanon-recruitmenthairpin.  

1005141 EmbodimentB27.TheengineeredlatentguideRNAofEmbodimentB25or 

EmbodimentB26,whereinaloopportionofthehairpincomprisesfromabout3toabout15 

nucleotidesinlength.  

1005151 EmbodimentB28.TheengineeredlatentguideRNAofanyoneofEmbodiment 

B1-EmbodimentB27,whereintheengineeredlatentguideRNAfurthercomprisesatleast 

twoadditionalstructuralfeaturesthatcompriseatleasttwomismatches.  
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1005161 EmbodimentB29.TheengineeredlatentguideRNAofEmbodimentB28 

whereinatleastoneoftheatleasttwomismatchesisaGIGmismatch.  

1005171 EmbodimentB30.TheengineeredlatentguideRNAofanyoneofEmbodiment 

Bi-EmbodimentB29,whereintheengineeredlatentguideRNAfurthercomprisesan 

additionalstructuralfeaturethatcomprisesawobblebasepair.  

1005181 EmbodimentB31. TheengineeredlatentguideRNAofEmbodimentB30 

whereinthewobblebasepaircomprisesaguaninepairedwithauracil.  

1005191 EmbodimentB32.TheengineeredlatentguideRNAofEmbodimentB6

EmbodimentB31,whereinthetargetRNAcomprisesa5guanosineadjacenttothe 

adenosineinthetargetRNAthatischemicallymodifiedtoaninosinebytheRNAediting 

entity.  

1005201 EmbodimentB33.TheengineeredlatentguideRNAofEmbodimentB32 

whereintheengineeredlatentguideRNAcomprisesa5' guanosineadjacenttothecytosine 

oftheA/Cmismatch.  

1005211 EmbodimentB34.TheengineeredlatentguideRNAofanyoneofEmbodiment 

Bi-EmbodimentB33,whereintheguide-targetRNAscaffoldmimicsanaturallyoccurring 

substrateofanADARenzyme.  

1005221 EmbodimentB35. TheengineeredlatentguideRNAofanyoneofEmbodiment 

B1-EmbodimentB34,whereintheguide-targetRNAscaffoldmimicsanaturallyoccurring 

substratetoadrosophilaADARenzyme.  

1005231 EmbodimentB36.TheengineeredlatentguideRNAofanyoneofEmbodiment 

1005241 (a)anadenosinedeaminaseactingonRNA(ADAR); 

1005251 (b)acatalyticallyactivefragmentof(a); 

1005261 (c)afusionpolypeptidecomprising(a)or(b);or 

1005271 (d)anycombinationofthese.  

1005281 EmbodimentB37.TheengineeredlatentguideRNAofanyoneofEmbodiment 

B5-EmbodimentB36,whereintheRNAeditingentityisendogenoustoacell.  

1005291 EmbodimentB38.TheengineeredlatentguideRNAofanyoneofEmbodiment 

B5-EmbodimentB37,whereintheRNAeditingentitycomprisesanADAR.  

1005301 EmbodimentB39.TheengineeredlatentguideRNAofEmbodimentB38 

whereintheADARcompriseshumanADAR(hADAR).  

159 

B5-EmbodimentB35,whereintheRNAeditingentityis:



WO20221103852 PCTfLTS2O21/058799 

1005311 EmbodimentB40.TheengineeredlatentguideRNAofEmbodimentB38 

whereintheADARcomprisesADARi, ADAR2,ADAR3,oranycombinationthereof 

1005321 EmbodimentB41. TheengineeredlatentguideRNAofEmbodimentB38 

whereintheADARicomprisesADARip110,ADARip150,oracombinationthereof 

1005331 EmbodimentB42.TheengineeredlatentguideRNAofanyoneofEmbodiment 

Bi-EmbodimentB41,whereintheengineeredlatentguideRNAcomprisesamodifiedRNA 

baseanunmodifiedRNAbaseoracombinationthereof 

1005341 EmbodimentB43. TheengineeredlatentguideRNAofanyoneEmbodimentB1

EmbodimentB42,whereinthetargetRNAisanmRNAmolecule.  

1005351 EmbodimentB44.TheengineeredlatentguideRNAofanyoneofEmbodiment 

B1-EmbodimentB42,whereinthetargetRNAisapre-mRNAmolecule.  

1005361 EmbodimentB45. TheengineeredlatentguideRNAofanyoneofEmbodiment 

Bi-EmbodimentB44,whereinthetargetRNAisAPPABCA4,SERPINAlHEXA, 

LRRK2CFTRSNCAMAPTorLIPAafragmentanyoftheseoranycombination 

thereof 

1005371 EmbodimentB46.TheengineeredlatentguideRNAofanyoneof1-Embodiment 

B44whereinthetargetRNAencodesamyloidprecursorpolypeptideATP-bindingcassette, 

sub-familyAmember4(ABCA4)polypeptidealpha-iantitrypsin(AAT)polypeptide, 

hexosaminidaseAenzymeleucine-richrepeatkinase2(LRRK2)polypeptideCFTR 

polypeptidealphasynucleinpolypeptideTaupolypeptideorlysosomalacidlipase 

polypeptide.  

EmbodimentB46,whereinthetargetRNAencodesABCA4polypeptide.  

1005391 EmbodimentB48.TheengineeredlatentguideRNAofEmbodimentB47 

whereinthetargetRNAcomprisesa0toAsubstitutionatposition5882,6320,or5714 

relativetoawildtypeABCA4genesequenceofaccessionnumber 

NCOOOOO1.11:c94121149-93992837.  

1005401 EmbodimentB49.TheengineeredlatentguideRNAofEmbodimentB47or 

EmbodimentB48,whereintheguide-targetRNAscaffoldcomprisesoneormorestructural 

featuresselectedfromTABLE7,TABLE,9,TABLE10,TABLE11, TABLE18,orTABLE 

19.  

1005411 EmbodimentB50.TheengineeredlatentguideRNAofanyoneofEmbodiment 

B47-EmbodimentB49,whereintheguide-targetRNAscaffoldcomprisesastructural 
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featuresselectedfromthegroupconsistingof(i)oneormoreX1/X2bulgeswhereinXlis 

thenumberofnucleotidesofthetargetRNAinthebulgeandX2isthenumberofnucleotides 

oftheengineeredlatentguideRNAinthebulgeandwhereintheoneormorebulgesisa2/1 

asymmetricbulgea1/0asymmetricbulgea2/2symmetricbulgea3/3symmetricbulgeor 

a4/4symmetricbulge;(ii)anX1/X2internalloopwhereinXlisthenumberofnucleotides 

ofthetargetRNAintheinternalloopandX2isthenumberofnucleotidesoftheengineered 

latentguideRNAintheinternalloopandwhereintheinternalloopisa5/5symmetricloop 

(iii)oneormoremismatcheswhereintheoneormoremismatchesisa0/0mismatchan 

A/Cmismatchora0/Amismatch,(iv)a0/UwobblebasepairoraU/tiwobblebasepair, 

and(v)anycombinationthereof 

1005421 EmbodimentB51. TheengineeredlatentguideRNAofEmbodimentB50 

whereintheguide-targetRNAscaffoldcomprisesa2/1asymmetricbulgea1/0asymmetric 

bulgea0/0mismatchanA/Cmismatchanda3/3symmetricbulge.  

1005431 EmbodimentB52.TheengineeredlatentguideRNAofanyoneofEmbodiment 

B47-EmbodimentB51, whereintheengineeredlatentguideRNAhasalengthoffrom80to 

175nucleotides.  

1005441 Embodiment 9 TheengineeredlatentguideRNAofanyoneofEmbodiment 

B47-EmbodimentB52,whereintheengineeredlatentguideRNAcompnsesapolynucleotide 

havingatleast8O~oatleast850oatleast900oatleast950oatleast970o atleast990o or 

10000sequenceidentitytoSEQIDNO:21,SEQIDNO:29,SEQIDNO:11,SEQIDNO.  

22,SEQIDNO:30,SEQIDNO:12,SEQIDNO:339- SEQIDNO:341,orSEQIDNO: 

1005451 EmbodimentB54.TheengineeredlatentguideRNAofEmbodimentB47

EmbodimentB52,whereintheengineeredlatentguideRNAcomprisesapolynucleotideat 

least8 0 0 oatleast8 5 0 oatleast900oatleast950o atleast9 7 0 oatleast9 9 0 oor1OO~o 

sequenceidentitytoanyoneofSEQIDNO:11-34,58,218-289,291-296,or328-343.  

1005461 EmbodimentB55.TheengineeredlatentguideRNAofEmbodimentB45or 

EmbodimentB46,whereinthetargetRNAencodesLRRK2polypeptide.  

1005471 EmbodimentB56.TheengineeredlatentguideRNAofEmbodimentB55 

whereintheLRRK2polypeptidecomprisesamutationselectedfromthegroupconsistingof 

ElOLA3OP,552FE46KA53TL119PA211VC228~,E334KN3635,V366MA419V, 

R506QN544EN551KA716VM712V,1723VP755LR793M,1810VK871EQ923H 

Q930RR1067Q,51096CQ1111H,11122VA1151TL1165P,11192VH1216R,51228T, 
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P1262AR1325Q,11371VR1398HT141OMD1420NR14410,R1441HA1442P 

P1446LV14501K1468ER1483QR1514QP1542SV1613AR1628PM1646TS1647T 

Y1699CR1728HR1728LL1795FM1869VM1869TL1S7OFE1874XR1941H 

Y2006H,12012T,02019S,12020TT2031SN2OS1DT2141MR2143HY2189CT23561, 

02385RV2390ME2395KLM2397TL2466HorQ249ONfsX3.  

1005481 EmbodimentB57.TheengineeredlatentguideRNAofEmbodimentB55or 

EmbodimentB56,whereintheguide-targetRNAscaffoldcomprisesoneormorestructural 

featuresselectedfromTABLE12,TABLE15,TABLE25,TABLE26,TABLE27,TABLE 

17,orTABLE20.  

1005491 EmbodimentB58.TheengineeredlatentguideRNAofanyoneofEmbodiment 

B55-EmbodimentB57,whereintheguide-targetRNAscaffoldcomprisesoneormore 

structuralfeaturesselectedfromthegroupconsistingof(i)oneormoreX1/X2bulges, 

whereinXlisthenumberofnucleotidesofthetargetRNAinthebulgeandX2isthenumber 

ofnucleotidesoftheengineeredlatentguideRNAinthebulgeandwhereintheoneormore 

bulgesisa0/1asymmetricbulgea2/2symmetricbulgea3/3symmetricbulgeora4/4 

symmetricbulge;(ii)oneormoreX1/X2internalloopswhereinXlisthenumberof 

nucleotidesofthetargetRNAintheinternalloopandX2isthenumberofnucleotidesofthe 

engineeredlatentguideRNAintheinternalloopandwhereintheoneormoreinternalloops 

isa5/0asymmetricinternalloopa5/4asymmetncinternalloopa5/5symmetricinternal 

loopa6/6symmetricinternalloopa7/7symmetricinternalloopora10/10symmetric 

internalloop;(iii)oneormoremismatcheswhereintheoneormoremismatchesisanA/C 

0/UwobblebasepairoraU/Uwobblebase 4 

pairand(v)anycombinationthereof 
1005501 EmbodimentB59.TheengineeredlatentguideRNAofEmbodimentB58 
whereintheguide-targetRNAscaffoldcomprisesa6/6 9 

symmetncalinternalloopanA/C 

mismatchanA/UmismatchandaC/Umismatch.  

1005511 EmbodimentB60.TheengineeredlatentguideRNAofanyoneofEmbodiment 

B55-EmbodimentB59,whereintheengineeredlatentguideRNAhasalengthoffrom80to 

175nucleotides.  

1005521 Embodiment 9 TheengineeredlatentguideRNAofanyoneofEmbodiment 

B55-EmbodimentB60,whereintheengineeredlatentguideRNA 9 

compnsesapolynucleotide 
havingatleast80~oatleast850oatleast900oatleast950o atleast970o atleast990o or 

10000sequenceidentitytoSEQIDNO:30,SEQIDNO:344,orSEQIDNO:345.  
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1005531 EmbodimentB62.TheengineeredlatentguideRNAofEmbodimentB55

EmbodimentB60,whereintheengineeredlatentguideRNAcomprisesapolynucleotide 

havingatleastSO~oatleast850oatleast900oatleast950oatleast970o atleast990o or 

10000sequenceidentitytoanyoneofSEQIDNO:35-42,46-52,111-207,or344-345.  

1005541 Embodiment 9 TheengineeredlatentguideRNAofEmbodimentB45or 

EmbodimentB46,whereinthetargetRNAencodesSNCApolypeptide.  

1005551 EmbodimentB64.TheengineeredlatentguideRNAofEmbodimentB63 

whereintheengineeredlatentguideRNAhybridizestoasequenceofthetargetRNA 

selectedfromthegroupconsistingofa5' untranslatedregion(UTR),a3' UTRanda 

translationinitiationsiteofanSNCAgene.  

1005561 EmbodimentB65.TheengineeredlatentguideRNAofEmbodimentB63or 

EmbodimentB64,whereintheguide-targetRNAscaffoldcomprisesoneormorestructural 

featuresselectedfromTABLE21,TABLE23,orTABLE28.  

1005571 EmbodimentB66.TheengineeredlatentguideRNAofanyoneofEmbodiment 

B63-EmbodimentB65,whereintheguide-targetRNAscaffoldcomprisesoneormore 

structuralfeaturesselectedfromthegroupconsistingof(i)anX1/X2bulgewhereinXlis 

thenumberofnucleotidesofthetargetRNAinthebulgeandX2isthenumberofnucleotides 

oftheengineeredlatentguideRNAinthebulgeandwhereinthebulgeisa4/4symmetric 

bulge;(ii)oneormoreX1/X2internalloopswhereinXlisthenumberofnucleotidesofthe 

targetRNAintheinternalloopandX2isthenumberofnucleotidesoftheengineeredlatent 

guideRNAintheinternalloopandwhereintheoneormoreinternalloopisa5/5symmetric 

whereintheoneormore 9 isanA/CmismatchaGIGmismatcha0/Amismatch, 
9 

aU/CmismatchoranA/Amismatch,(iv)anycombinationthereof 

1005581 EmbodimentB67.TheengineeredlatentguideRNAofEmbodimentB66 

whereintheengineeredlatentguideRNAhasalengthoffrom80to175nucleotides.  

1005591 EmbodimentB68.TheengineeredlatentguideRNAofanyoneofEmbodiment 

B63-EmbodimentB66,whereintheengineeredlatentguideRNA 9 

compnsesapolynucleotide 
havingatleast8O~oatleast85~oatleast900oatleast950o atleast970o atleast990o or 

10000sequenceidentitytoanyoneofSEQIDNO:59-101,104-108,and208-217.  

1005601 EmbodimentB69.TheengineeredlatentguideRNAofEmbodimentB45or 

EmbodimentB46,whereinthetargetRIMAencodes 9 
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1005611 EmbodimentB70.TheengineeredlatentguideRNAofEmbodimentB69 

whereinthetargetRNAcomprisesa0toAsubstitutionatposition9989,relativetoa 

wildtypeSERPIINA1genesequenceofaccessionnumberNC000014.9:c94390654

94376747.  

1005621 EmbodimentB71. TheengineeredlatentguideRNAofEmbodimentB69or 

EmbodimentB70,whereintheguide-targetRNAscaffoldcomprisesoneormorestructural 

featuresselectedfromTABLE5,TABLE29,TABLE30,TABLE31,TABLE32,TABLE 

33,TABLE34,TABLE35,orTABLE36.  

1005631 EmbodimentB72.TheengineeredlatentguideRNAofanyoneofEmbodiment 

B69-EmbodimentB71, whereintheguide-targetRNAscaffoldcomprisesoneormore 

structuralfeaturesselectedfromthegroupconsistingof(i)oneormoreX1/X2bulges, 

whereinXlisthenumberofnucleotidesofthetargetRNAinthebulgeandX2isthenumber 

ofnucleotidesoftheengineeredlatentguideRNAinthebulgeandwhereinthebulgeisa 

0/2asymmetncbulgea0/3asymmetricbulgea1/0asymmetricbulgea2/0asymmetric 

bulgea2/2symmetricbulgea3/0asymmetricbulgea2/2symmetricbulgeora3/3 

symmetricbulge;(ii)anX1/X2internalloopwhereinXlisthenumberofnucleotidesofthe 

targetRNAintheinternalloopandX2isthenumberofnucleotidesoftheengineeredlatent 

guideRNAintheinternalloopandwhereintheinternalloopisa5/5symmetricinternal 

loop;(iii)oneormoremismatcheswhereintheoneormoremismatchesisanA/Cmismatch 

anA/AmismatchandaG/Amismatch,(iv)aG/UwobblebasepairoraU/Gwobblebase 

pairand(v)anycombinationthereof 

whereintheengineeredlatentguideRNAhasalengthoffrom80to175nucleotides.  

1005651 EmbodimentB74.TheengineeredlatentguideRNAofanyoneofEmbodiment 

B69-EmbodimentB73,whereintheengineeredlatentguideRNA 9 

compnsesapolynucleotide 
havingatleastSO~oatleast850oatleast900oatleast950o atleast970o atleast990o or 

10000sequenceidentitytoanyoneofSEQIDNO:6- 10,102- 103or297- 327.  

1005661 EmbodimentB75.TheengineeredlatentguideRNAof1-EmbodimentB74, 

whereinthebaseofthenucleotideofthetargetRNAthatismodifiedbytheRNAediting 

entityiscomprisedinapointmutationofthetargetRNA.  

1005671 EmbodimentB76.TheengineeredlatentguideRNAofEmbodimentB75 

whereinthepointmutationcomprisesamissensemutation.  
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1005681 EmbodimentB77.TheengineeredlatentguideRNAofEmbodimentB75 

whereinthepointmutationisanonsensemutation.  

1005691 EmbodimentB78.TheengineeredlatentguideRNAofEmbodimentB77 

whereinthenonsensemutationisaprematureUAAstopcodon.  

1005701 EmbodimentB79.TheengineeredlatentguideRNAofanyoneof1-Embodiment 

B78whereinthestructuralfeatureincreasesselectivityofeditingatargetadenosineinthe 

targetRNArelativetoanotherwisecomparableguideRNAlackingthestructuralfeature.  

1005711 EmbodimentBSO.TheengineeredlatentguideRNAofanyoneof1-Embodiment 

B79whereinthestructuralfeaturedecreasesanamountofRNAeditingoflocaloff-target 

adenosineswithin200,within100,within50,within25,within10,within5,within2,or1 

within1nucleotides5' or3' ofatargetadenosineinthetargetRNAbytheRNAediting 

entityrelativetoanotherwisecomparableguideRNAlackingthestructuralfeature.  

1005721 EmbodimentBS1. AnengineeredRNAcomprising.  

1005731 (a)theengineeredlatentguideRNAofanyoneof1-EmbodimentBSO, 

1005741 (b)aU7snRNAhairpinsequenceaSmOPTsequenceoracombinationthereof 

1005751 EmbodimentB82.TheengineeredRNAofEmbodimentBS1, whereintheU7 

hairpinhasasequenceofTAGGCTTTCTGGCTTTTTACCGGAAAGCCCCT(SEQIDNO: 

389)orCAGGTTTTCTGACTTCGGTCGGAAAACCCCT(SEQIDNO:394).  

1005761 EmbodimentB83.TheengineeredRNAofEmbodimentBS1, whereinthe 

SmOPTsequencehasasequenceofAATTTTTGGAG(SEQIDNO:390).  

1005771 EmbodimentB84.ApolynucleotideencodingtheengineeredlatentguideRNAof 

EmbodimentBS1-EmbodimentB83.  

1005781 EmbodimentB85.AdeliveryvectorcomprisingtheengineeredlatentguideRNA 

ofanyoneofEmbodimentB1-EmbodimentB80,theengineeredRNAofanyoneof 

EmbodimentBS1-EmbodimentB83,orthepolynucleotideofEmbodimentB84.  

1005791 EmbodimentB86.ThedeliveryvectorofEmbodimentB85,whereinthedelivery 

vectorisaviralvector.  

1005801 EmbodimentB87.ThedeliveryvectorofEmbodimentB86,whereintheviral 

vectorisanadeno-associatedviral(AAV)vectororaderivativethereof 

1005811 EmbodimentBSS.ThedeliveryvectorofEmbodimentB87,whereintheAAV 

vectorisfromanadeno-associatedvirushavingaserotypeselectedfromAAV1,AAV2 

AAV3,AAV4,AAV5,AAV6,AAV7,AAVSAAV9,AAV1OAAV11, AAV12,AAV13, 
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AAV14,AAV15,AAV16,AAV.rhSAAV.rhlOAAV.rh2OAAV.rh39,AAV.Rh74, 

AAV.RHM4-1,AAV.hu37,AAV.AncSOAAV.AncSOL65,AAV.7m8,AAV.PHP.B 

AAV2.5,AAV2tYFAAV3BAAV.LKO3,AAV.HSC1,AAV.HSC2,AAV.HSC3 

AAV.HSC4,AAV.HSC5,AAV.HSC6,AAV.HSC7,AAV.HSCSAAV.HSC9, 

AAV.HSC10,AAV.HSC11, AAV.HSC12,AAV.HSC13,AAV.HSC14,AAV.HSC15, 

AAV.HSC16andAAVhu6S.  

1005821 EmbodimentB89.ThedeliveiyvectorofEmbodimentB87orEmbodimentBSS, 

whereintheAAVvectorisarecombinantAAV(rAAV)vectorahybridAAVvectora 

chimericAAVvectoraself-complementaryAAV(scAAV)vectorasingle-strandedAAV 

oranycombinationthereof 

1005831 EmbodimentB90.ThedeliveryvectorofanyoneofEmbodimentB87

EmbodimentB89,whereintheAAVvectorcomprisesagenomecomprisingareplication 

geneandinvertedterminalrepeatsfromafirstAAVserotypeandacapsidproteinfroma 

secondAAVserotype.  

1005841 Embodiment 9 ThedeliveryvectorofanyoneofEmbodimentB87

EmbodimentB90,whereintheAAVvectorisanAAV2/5vectoranAAV2/6vectoran 

AAV2/7vectoranAAV2/8vectororanAAV2/9vector.  

1005851 EmbodimentB92.ThedeliveryvectorofEmbodimentB90,whereintheinverted 

terminalrepeatscomprisea5inverted 9 

terminalrepeata3' invertedterminalrepeatanda 
mutatedinvertedterminalrepeat.  

1005861 Embodiment 9 ThedeliveryvectorofEmbodimentB92,whereinthemutated 

terminalresolutionsite.  
9 1005871 EmbodimentB94.Apharmaceuticalcompositioncomprising.  

1005881 (a)engineeredlatentguideRNAofanyoneofEmbodimentB1-Embodiment 

BSOtheengineeredRNAofanyoneofEmbodimentBS1-EmbodimentB83,the 

polynucleotideofEmbodimentB84,orthedeliveryvectorofanyoneofEmbodimentB85

EmbodimentB93,and 

1005891 (b)apharmaceuticallyacceptable:excipientcarrierordiluent.  

1005901 EmbodimentB95.ThepharmaceuticalcompositionofEmbodimentB94,inunit 

doseform.  

1005911 EmbodimentB96.ThepharmaceuticalcompositionofEmbodimentB94or 

EmbodimentB95,furthercomprisinganadditionaltherapeuticagent.  
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1005921 EmbodimentB97.ThepharmaceuticalcompositionofEmbodimentB96,wherein 

theadditionaltherapeuticagentcomprisesanammoniareducerabetablockerasynthetic 

hormoneanantibioticoranantiviraldrugavascularendothelialgrowthfactor(VEOF) 

inhibitorastemcelltreatmentavitaminormodifiedformthereoforanycombination 

thereof 

1005931 EmbodimentB98.AmethodofeditingatargetRNAinacellthemethod 

comprising:administeringtothecellaneffectiveamountoftheengineeredlatentguideRNA 

ofanyoneof1-EmbodimentBSOtheengineeredRNAofanyoneofEmbodimentBS1

EmbodimentB83,thepolynucleotideofEmbodimentB84,thedelivetyvectorofanyoneof 

EmbodimentB85-EmbodimentB93,orthepharmaceuticalcompositionofanyoneof 

EmbodimentB94-EmbodimentB97.  

1005941 EmbodimentB99.Amethodoftreatingadiseaseinasubjectthemethod 

comprisingadministeringtothesubjectaneffectiveamountoftheengineeredlatentguide 

RNAofanyoneof1-EmbodimentBSOtheengineeredRNAofanyoneofEmbodiment 

BS1-EmbodimentB83,thepolynucleotideofEmbodimentB84,thedeliveryvectorofany 

oneofEmbodimentB85-EmbodimentB93,orthepharmaceuticalcompositionofanyoneof 

EmbodimentB94-EmbodimentB97.  

1005951 EmbodimentB100.ThemethodofEmbodimentB98,whereintheengineered 

latentguideRNAisadministeredasaunitdose.  

1005961 EmbodimentB101. ThemethodofEmbodimentB100,whereintheunitdoseisan 

amountsufficienttotreatthesubject.  

B101, whereintheadministeringisintrathecalintraocularintravitrealretinalintravenous, 

intramuscdar,0 
1ntraventricularintracerebral, intracerebellarintracerebroventricular, 

intraperenchymalsubcutaneousoracombinationthereof 

1005981 EmbodimentB103.ThemethodofanyoneofEmbodimentB98-Embodiment 

B102,whereinthediseasecomprisesaneurologicaldisease.  

1005991 EmbodimentBi04.ThemethodofEmbodimentBi03,whereintheneurological 

diseasecomprisesParkinsonsdiseaseAlzheimer'sdiseaseaTauopathyordementia.  

1006001 EmbodimentB105. ThemethodofEmbodimentB103orEmbodimentB104 

whereintheneurologicaldiseaseisassociatedwithelevatedlevelsofSNCApolypeptide, 

relativetoahealthysubjectthatdoesnothavetheneurologicaldiseaseorcondition.  
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1006011 EmbodimentBi06.ThemethodofEmbodimentBi05,whereintheengineered 

latentguideRNAhybridizestoasequenceofatargetRNAencodingtheSNCApolypeptide 

selectedfromthegroupconsistingofa5' untranslatedregion(UTR),a3' UTRanda 

translationinitiationsiteofSNCAwhereinhybridizationproducesaguide-targetRNA 
scaffoldthatisasubstrateforanRNAeditingentitythat 9 

chemicallymodifiesabaseofa 

nucleotideinthesequenceofthetargetRNAtherebyreducinglevelsoftheSNCA 

polypeptide.  

1006021 EmbodimentB107. ThemethodofEmbodimentB106,whereintheengineered 

latentguideRNAhybridizestoasequenceofatargetRNAencodingthetranslationinitiation 

siteofSNCA.  

1006031 EmbodimentBiOS.ThemethodofanyoneofEmbodimentB105-Embodiment 

B107,whereintheengineeredlatentguideRNAcomprisesapolynucleotidehavingatleast 

8000atleast8 5 0 oatleast9 O0 oatleast95%,atleast 9 7 0 oatleast9 9 0 oorlOO~osequence 

identitytoanyoneofSEQIDNO:59-101,104-108and208-217.  

1006041 EmbodimentB109.ThemethodofanyoneofEmbodimentB105-Embodiment 

B108,whereintheengineeredlatentguideRNAcompriseshasapercenton-targeteditingfor 

ADAR2ofatleastabout900o.  

1006051 EmbodimentB110.ThemethodofEmbodimentB103orEmbodimentB104 

whereintheneurologicaldiseaseisassociatedwithamutationofanLRRK2polypeptide 

encodedbythetargetRNAwhereinthemutationisselectedfromthegroupconsistingof 

ElOLA3OPS52FE46KA53TL119PA211VC228SE334KN363SV366MA419V, 

Q930RR1067QS1096CQ1111J-J,11122VA1151TL1165P,11192VH1216RS1228T, 

P1262AR1325Q,11371VR1398HT141OMD1420NR14410,R1441HA1442P 

P1446LV14501,K1468ER1483QR1514QP15425,V1613AR1628PM1646TS1647T 

Y1699CR1728HR1728LL1795FM1869VM1869TL1870FE1874XR1941H 

Y2006H,12012T,020195,12020TT2031SN2081DT2141MR2143HY2189CT23561, 

02385RV2390ME2395KLM2397TL2466HorQ249ONfsX3.  

1006061 EmbodimentB111. ThemethodofEmbodimentB103orEmbodimentB104 

whereintheneurologicaldiseaseisassociatedwithamutationofanLRRK2polypeptide 

encodedbythetargetRNAwhereinthemutationisa020195mutation.  

1006071 EmbodimentB112.ThemethodofanyoneofEmbodimentB110-114,wherein 

theengineeredlatentguideRNAcomprisesapolynucleotidehavingatleast80~oatleast 
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850oatleast900oatleast950oatleast970oatleast990o or1OO~osequenceidentitytoany 

oneofSEQIDNO:35-42,46-52,111-207,or344-345.  

1006081 EmbodimentB113. ThemethodofanyoneofEmbodimentB110-Embodiment 

Bi12,whereintheengineeredlatentguideRNAcompriseshasapercenton-targeteditingfor 

ADARiofatleastabout600oorapercenton-targeteditingforADAR2ofatleastabout 

900o 

1006091 EmbodimentBi14.ThemethodofanyoneofEmbodimentB98-Embodiment 

B102,whereinthediseasecomprisesaliverdisease.  

1006101 EmbodimentBi15.ThemethodofEmbodimentBi14,whereintheliverdisease 

compriseslivercirrhosis.  

1006111 EmbodimentBi16.ThemethodofEmbodimentBi14,whereintheliverdisease 

isalpha-iantitiypsin(AAT)deficiency.  

1006121 EmbodimentB117. ThemethodofEmbodimentB116,whereintheAAT 

deficiencyisassociatedwithaGtoAsubstitutionatposition9989ofawildtypeSERPINAl 

genesequenceofaccessionnumberNC000014.9:c94390654-94376747.  

1006131 EmbodimentBi18.ThemethodofEmbodimentBi16orEmbodimentBi17 

whereintheengineeredlatentwhereintheengineeredlatentguideRNAcomprisesa 

polynucleotidehavingatleast80%atleast~5O~ atleast900oatleast950oatleast970o at 

least990o or100~osequenceidentitytoanyoneofSEQIDNO:6- 10,102- 103or297

327.  

1006141 EmbodimentBi19.ThemethodofanyoneofEmbodimentBi16-Embodiment 

ADARiofatleastabout600oorapercenton-targeteditingforADAR2ofatleastabout 

900o.  

1006151 EmbodimentB120.ThemethodofanyoneofEmbodimentB98-Embodiment 

B102,whereinthediseaseisamacdardegeneration.  

1006161 EmbodimentB121. ThemethodofEmbodimentB120,whereinthemacular 

degenerationisStargardtDisease.  

1006171 EmbodimentB122.ThemethodofEmbodimentB121, whereintheStargardt 

diseaseisassociatedwithaOtoAsubstitutionatposition5882,6320,or5714ofawildtype 

ABCA4genesequenceofaccessionnumberNC000001.11:c94121149-93992837.  

1006181 EmbodimentB123. ThemethodofEmbodimentB122,whereintheStargardt 

diseaseisassociatedwita0toAsubstitutionatposition5882.  
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1006191 EmbodimentB124.ThemethodofEmbodimentB121orEmbodimentB122 

whereintheengineeredlatentguideRNAcomprisesapolynucleotidehavingatleast800oat 

least8 5 0 oatleast90%atleast95%,atleast9 7 0 oatleast9 9 0 oorlOO~osequenceidentity 

toanyoneofSEQIDNO:11-34,58,218-289,291-296,or328-343.  

1006201 EmbodimentB125. ThemethodofanyoneofEmbodimentB122-Embodiment 

B124,whereintheengineeredlatentguideRNAcompriseshasapercenton-targeteditingfor 

ADARiofatleastabout oorapercenton-targeteditingforADAR2ofatleastabout 

8000.  

1006211 EmbodimentB126.ThemethodofanyoneofEmbodimentB98-Embodiment 

B125,whereinthesubjectisdiagnosedwiththediseaseorthecondition.  

1006221 EmbodimentB127.TheengineeredlatentguideRNAofanyoneof1

EmbodimentB80,theengineeredRNAofanyoneofEmbodimentB81-EmbodimentB83 

thepolynucleotideofEmbodimentB84,thedeliveryvectorofanyoneofEmbodimentB85

EmbodimentB93,orthepharmaceuticalcompositionofanyoneofEmbodimentB94

EmbodimentB97,foruseasamedicament.  

1006231 EmbodimentB128.TheengineeredlatentguideRNAofanyoneof1

EmbodimentB80,theengineeredRNAofanyoneofEmbodimentB81-EmbodimentB83 

thepolynucleotideofEmbodimentB84,thedeliveryvectorofanyoneofEmbodimentB85

EmbodimentB93,orthepharmaceuticalcompositionofanyoneofEmbodimentB94

EmbodimentB97,foruseintreatmentofaneurologicaldisease.  

1006241 EmbodimentB129.TheengineeredlatentguideRNApolynucleotidedelivery 

I, 

neurologicaldiseaseisParkinsonsdiseaseAlzheimersdiseaseaTauopathyordementia.  
1006251 EmbodimentB130.TheengineeredlatentguideRNAofanyoneof1

EmbodimentB80,theengineeredRNAofanyoneofEmbodimentB81-EmbodimentB83 

thepolynucleotideofEmbodimentB84,thedeliveryvectorofanyoneofEmbodimentB85

EmbodimentB93,orthepharmaceuticalcompositionofanyoneofEmbodimentB94

EmbodimentB97,foruseintreatmentofaliverdisease.  

1006261 EmbodimentB131. TheengineeredlatentguideRNApolynucleotidedelivery 

vectororpharmaceuticalcompositionfortheuseofEmbodimentB130,whereintheliver 

diseasecompriseslivercirrhosis.  
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1006271 EmbodimentB132.TheengineeredlatentguideRNApolynucleotidedelivery 

vectororpharmaceuticalcompositionfortheuseofEmbodimentB130,whereintheliver 

diseaseisalpha-iantitrypsin(AAT)deficiency.  

1006281 EmbodimentB133.TheengineeredlatentguideRNAofanyoneof1

EmbodimentBSOtheengineeredRNAofanyoneofEmbodimentBS1-EmbodimentB83 

thepolynucleotideofEmbodimentB84,thedeliveryvectorofanyoneofEmbodimentB85

EmbodimentB93,orthepharmaceuticalcompositionofanyoneofEmbodimentB94

EmbodimentB97,foruseintreatmentofmaculardegeneration.  

1006291 EmbodimentB134.TheengineeredlatentguideRNApolynucleotidedelivery 

vectororpharmaceuticalcompositionfortheuseofEmbodimentB133, whereinthemacdar 

degenerationisStargardtdisease.  

1006301 EmbodimentB135.UseoftheengineeredlatentguideRNAofanyoneof1

EmbodimentBSOtheengineeredRNAofanyoneofEmbodimentBS1-EmbodimentB83 

thepolynucleotideofEmbodimentB84,thedeliveryvectorofanyoneofEmbodimentB85

EmbodimentB93,orthepharmaceuticalcompositionofanyoneofEmbodimentB94

EmbodimentB97,forthemanufactureofamedicament.  

1006311 EmbodimentB136.UseoftheengineeredlatentguideRNAofanyoneof1

EmbodimentBSOtheengineeredRNAofanyoneofEmbodimentBS1-EmbodimentB83 

thepolynucleotideofEmbodimentB84,thedeliveryvectorofanyoneofEmbodimentB85

EmbodimentB93,orthepharmaceuticalcompositionofanyoneofEmbodimentB94

EmbodimentB97,forthemanufactureofamedicamentforthetreatmentofaneurological 

1006321 EmbodimentB137.AnengineeredlatentguideRNAwhereinuponhybridization 

toatargetRNAformsaguide-targetRNAscaffoldcomprisinganA/Cmismatchanda 

structuralfeatureselectedfromthegroupconsistingofabulgeaninternalloopahairpina 

secondmismatchandanycombinationthereofwhereinthestructuralfeatureincreasesan 

amountofRNAeditingofthetargetRNAbytheRNAeditingentityrelativetoanotherwise 

comparableguideRNAlackingthestructuralfeature.TheengineeredlatentguideRNAof 

embodimentB1, whereinthestructuralfeaturesubstantiallyformsuponhybridizationtothe 

targetRNA.  

EXAMPLES 

1006331 Thefollowingexamplesareincludedforillustrativepurposesonlyandarenot 

intendedtolimitthescopeofthepresentdisclosure.  
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EXAMPLE 

ExampleWorkilow 

1006341 Anexampleofaworkflowaccordingtothemethodsdescribedhereinis 

illustratedinFIG.1.FirstmRNApre-nRNAorcellsfromapatientpossessingdisease

causingmutationsareisolatedandimmortalized(stepa).SecondmRNAexpressionofthe 

mutationormutationsisverifiedusingDNAorRNAsequencing(e.g.,Sangersequencing) 

(stepb).Thirdanengineeredguidewithatargetingregioncapableofhybridizingtothe 

regionofpre-mRNAormRNAcomprisingthemutationisrecombinantlyproduced(stepc).  

Fourththeengineeredguideisadministeredtothepatientcells(e.g.,viaaviralvector).  

AftertreatmenttoverifyeditinghasoccurredthepatientRNAisisolatedandconvertedto 

cDNA(stepe)andthensequencedbySangersequencing(stepf).Insomeinstancesthe 

mRNAorpre-mRNAdoesnothaveamutationbutincludesatargetadenosinetobeedited 

toreducediseasepathogenesis.ForexamplethetargetmRNAmaybeAPPandanadenosine 

maybetargetedbytheguideRNAsforeditingbyADARtoreducecleavagebyasecretase 

enzyme.  

EXAMPLE 

SERPINAlE342KCanBeEditedinFibroblastsfromHomozygousPatient 

1006351 ThisexampledescribeseditingoftheSERPINAlB342Kmutationinfibroblasts 

fromapatientcarryingthehomozygousmutation.GuideRNAs(gRNAs)targetingboth 

mRNAandpre-mRNAwererecombinantlyproduced.gRNAstestedcomprisedaCata 

hybridizationofthegRNAtothetargetsequenceandformationofadoublestranded 

substrate.gRNAstestedwerealllineargRNAs.AsummaryofthegRNAstestedisprovided 

inTABLESbelow.ThecolumninTABLEStitled"StructuralFeatures"describes 

structuralfeaturesinthedoublestrandedRNAsubstrateformeduponhybridizationofthe 

gRNAtothetargetRNA.Forthe1. 100.50gRNAtheinternalGluR2isapre-formedhairpin 

(orarecruitmentdomain)inthegRNAitselfFortheengineeredguideRNAsequences 

showninTABLE5,lowercaselettersindicateregionsoftheguideRNAthattargetintronic 

sequenceanduppercaselettersindicateregionsoftheguideRNAthattargetexonic 

sequence.  

TABLES- EngineeredgRNAsagainstSERPINAlpre-mRNA 
Namc SEQIDNO GuidcKNAScqucncc Structural Pcrccnt 

______________________________________________________________________Features On 
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(targct/guid Target 

________________________ ______________________________________________ c) Editing 
O.LOO.5O SEQIDNO: ATGGGTATGGCCTCTAAAAACATGGCCCCAG 1A/C 
Targets 325 CAGCTTCAGTCCCTTTCTCGTCGATGGTCAGC mismatch 
pre- ACAGCCTTATGCACGGCctggaggggagagaagcaga 
mRNA 

(DNA 
sequence 
encodingSEQ 

______ IDNO:8) _____ 

0.100.50 SEQIDNO: ATGGGTATGGCCTCTAAAAACATGGCCCCAG 1A/C 

+bulge 326 CAGCTTCAGTCATACCTTTCTCGTCGATGGTC mismatch 
Targets AGCATGACAGCCTTATGCACGGCctggaggggagag 23/3 
pre- (DNA aagcaga syminetic 
IWRNA sequencefor bulges 

SEQIDNO: 
__________ 10) _________ 

1.100.50 SEQIDNO: ATGGGTATGGCCTCTAAAAACATGGCCCCAG 1A/C 
(internal 327 CAGCTTCAGTCCCTTTCTCGTCGATGGTCCAC mismatch 

GluR2) CCTATGATATTGTTGTAAATCGTATAACAA 

Targets TATGATAAGGTGAGCACAGCCTTATGCACGG 1Internal 

pre- Cctggaggggagagaagcaga recruiting 

IWRNA _______________________________________________________ hairpin ________ 

04100.50 SEQIDNO: ATGGGTATGGCCTCTAAAAACATGGCCCCAG 1A/C 
Targets 391 CAGCTTCAGTCCCTTTCTCGTCGATGGTCAGC mismatch 
IWRNA ACAGCCTTATGCACGGCCTTGGAGAGCTTCAG 

(DNA GGGTG 

sequencefor 
SEQIDNO: 

__________ 6) _________ 

04100.50 SEQIDNO:7 ATGGGTATGGCCTCTAAAAACATGGCCCCAG 1A/C 
CAGCTTCAGTCATACCTTTCTCGTCGATGGTC mismatch 

+bulge ____ 

AGCATGACAGCCTTATGCACGGCCTTGGAGA 23/3 Targets _____ 

IWRNA GCTTCAGGGGTG symmetrical 
____________________________________________________________________ bulges ________ 

1.100.50 SEQIDNO: ATGGGTATGGCCTCTAAAAACATGGCCCCAG 1A/C 
(internal 395 CAGCTTCAGTCCCTTTCTCGTCGATGGTCCAC mismatch 
GluR2) CCTATGATATTGTTGTAAATCGTATAACAA 

Targets TATGATAAGGTGAGCACAGCCTTATGCACGG 1Internal 

______________________ __________________________________________hairpin ________ 

1006361 Immortalizedcells(fibroblasts)frompatientscarryingtheB342Kmutationwere 

growninculture.ThemRNAexpressionofthemutantisoformofthealpha-1antitiypsin 

(AAT)proteinfromthemutatedSERPINAlgeneinthepatientwasverifiedusingRT-PCR 

orasuitableantibodythatcanrecognizethemutatedisoform.AnengineeredgRNAagainst 

Rab7a("control , egativecontrol),andtheengineeredgRNAsagainstSERPINAl 

werenucleofectedinthefibroblasts.2x1OA5cellswereusedpertransfectionandcellswere 

transfectedwith60pmolesoftheengineeredgRNAs.cDNAsynthesizedfromtheisolated 

RNAwasPCRamplifiedfollowedbySangersequencing.Percenteditingwasquantified 

usingthequantificationsoftware.131G.13showsthepercenteditingachievedbyeachofthe 
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gRNAs.InthisexperimentgRNAswithasingleA/Cmismatchandlackingarecruitment 

domainprovidedthehighestlevelsofon-targetediting.  

EXAMPLE 

EffectofGuideRNALengthandA/CMismatchPlacementinABCA4Targeting 

EngineeredGuideRNAs 

1006371 ThisexampledescribestheeffectonADAR-mediatedRNAeditingfrom 

changingguideRNAlengthandA/CmismatchplacementinABCA4targetingengineered 

guideRNAsofthepresentdisclosure.Foldchangeluciferaseassaysinabrokenluciferase 

screenwereperformedtoassesstheimpactofalteringguidelengthandmismatchplacement 

onRNAeditingofABCA4.AfauxABCA4mini-genecariyingABCA4mutationsof 

interestedwereintroducedintocells.TogenerateafauxABCA4mini-genefivenucleotides 

oftheoriginaltranscriptweremodified.ThesechangesaresummarizedinTABLE6below.  

TheGAAtoTAGmutationintroducedaprematurestopcodonandtheAwithintheTAG 

sequenceinthetargetRNAwastargetedforRNAeditingusingtheengineeredguideRNAs 

disclosedherein.  

TABLE6- FauxABCA4Mutations 

Mutation Exon Distancc from target A Rationale 
GAA->TAG 42 1-1,-1 Createsastopcodon 

A->G 41 80 No TTTT inguide 

A->G 43 -52 No TTTT inguide 
S S 

1006381 Guidesofvariouslengthsandhavingvariousmismatchplacementswere 

recombinantlyproduced.gRNAstestedwerealllineargRNAs.AsummaryofthegRNAs 

testedisprovidedinTABLE7below.ThecolumninTABLE7titled"StructuralFeatures 

describesstructuralfeaturesinthedoublestrandedRNAsubstrateformeduponhybridization 

ofthegRNAtothetargetRNA.  

TABLE7- EngineeredgRNAsagainstABCA4 
Name SEQIDNO GuideENASequence Structural Fold 

Features Increase 
inRNA 

___________________________________________________________________________Editing 
150.75 SEQIDNO: TGAGCATCTTGAATGTGGTTGTCTTGCCG 1A/Cmismatch 2.93 

328 GCACCATTCACTCCCAGGAGGCCAAAGCA 
CTCTCCAGGGCGAACCCAGACACACAGCC 

_______________TGTCCACTGCTGGGCTGGAGGTGCCTGGA __________________ 
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Namc SEQIDNO GuideKNASequence Structuml Fold 
Features Increase 

inRNA 

________ ___________________________________________________________________ Editing 

TAAATCYFGGTTAGTTCATGTAGCCTTAA 

_______________ GATGT __________________ 

100.91 SEQIDNO: ACTGTGGTGTCCCCAGTGAGCATCTTGAA 1A/Cmismatch 2.44 
329 TGTGGTTGTCTTGCCGGCACCATTCACTCC 

CAGGAGGCCAAAGCACTCTCCAGGGCGA 
______________ ACCCAGACACACA __________________ 

150.136 SEQIDNO: YIGGTTAAAATACTCTTGCCTGCTACGGT 1A/Cmismatch 2.17 
330 GGCATCCCCTGAGGTCACTGTGGTGTCCC 

CAGTGAGCATCTTGAATGTGGYFGTCTTG 
CCGGCACCATTCACTCCCAGGAGGCCAAA 
GCACTCTCCAGGGCGAACCCAGACACACA 

_______________ GCCTG __________________ 

200.100 SEQIDNO: CCTGAGGTCACTGTGGTGTCCCCAGTGAG 1A/Cmismatch 2.14 
331 CATCTTGAATGTGGTTGTCTTGCCGGCAC 

CATTCACTCCCAGGAGGCCAAAGCACTCT 
CCAGGGCGAACCCAGACACACAGCCTGTC 
CACTGCTGGGCTGGAGGTGCCTGGATAAA 
TCTTGGTTAGTTCATGTAGCCTTAAGATGT 

_______________CAGTCYFATTTCCACCAGTAATAAT __________________ 
100.50 SEQIDNO: TGCCGGCACCATTCACTCCCAGGAGGCCA 1A/Cmismatch 2.13 

332 AAGCACTCTCCAGGGCGAACCC~AGACAC 
ACAGCCTGTCCACTGCTGGGCTGGAGGTG 

_________________ CCTGGATAAATCTT _____________________ 

1006391 AsshowninFIG.14,the150.75guideexhibitedthehighestfoldchangein 

luciferase.The1 0 th,~0 thand9 0 thlinesreferstothepercentileoftheA/Cmismatchasit's 

expressiedfrom5' to3' andthex-axisindicatesthelengthofeachguideRNA.Thelengths 

and 4 placementsinthevariousguidesaredetailedinthenamesrecitedinTABLE 

7.Forexampleguide"150.75"referstoaguide150nucleotidesinlengthwhereintheC 

thatformstheA/C 9 

theengineeredguideRNAandthetargetRNAislocatedatnucleotide75,plusorminus2 

nucleotidesoftheengineeredguideRNAstrandcountingfromthe5' to3' direction.The 

samenomenclaturewasusedfortheremainderoftheengineeredguideRNAsinTABLE7.  

1006401 Engineeredguides150.125,150.75,and100.80wereselectedtomoveforward 

intotheexperimentsdetailedbelow.  

EXAMPLE 

CorrectionofMutationsinABCA4withEngineeredGuideRNAs 

1006411 ThisexampledescribesengineeredguideRNAsofthepresentdisclosuredesigned 

totargetmutationsinABCA4RNAforcorrection.Stargardtdiseasemaybecausedbyloss

of-functiongeneticmutationsintheABCA4gene.Themostcommonmutationspresentin 

Stargardt'sdiseasepatientsaredetailedbelowinTABLE8,withmutationsamenableto 
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coffectionbyADARlistedinboldtext.ThemostcommonmissensemutationsinStargardt 

diseaseincludeG>Amutation(e.g.,thec,5882G>Amutation),whichcanbecorrectedby 

ADARHoweverADARsmaybegenerallydisinclinedtodeaminateadenosineswithan 

upstream5'0,asisthecasewithtargetingthec.58820>Amutation.  

1006421 Experimentsdescribedhereinwereconductedtoassesstheabilityofengineered 

guideRNAsthatuponhybridizationtoatargetABCA4sequenceformstructuralfeaturesin 

theresultingdoublestrandedRNAsubstrateasdisclosedhereintocorrectthec.58820>A 

mutationsexpressedinABCA4miniaturizedgenes(minigenes).Withoutbeingboundbyany 

theorythesterichindranceproducedbythestructuralfeaturesmayhaveimprovedADAR 

deaminationofadenosineswitha5'0,ascomparedtoADARdeaminationofadenosines 

facilitatedbyengineeredguideRNAsthatdonotformsaidstructuralfeaturesupon 

hybridizationtothetargetABCA4RNA.  

TABLE8- StargardtDiseaseAssociatedMutations 

NuclcotidcchangcAminoacidchange AlleleFrequencyinTotalCohortwith 
___________________________________ MultipleLikelyPathogenicVariants 
_____________________________________ 15.05% 

c.5882G>A,_p.Glyl96lGlu _______________________________________ 
c.2588G>C, p.GlyS63Ala 7.17% 

c.5461-LOT>C, splice site alteration 4.84% 
____________________________________ 3.94 

c.4139C>T,_p.ProL3SOLeu _____________________________________ 

C.1622T>C, p.LeuS4iPro 2.69 
_____________________________________ 2.33 

c.5714+5G>A,_splicesitealteration __________________________________________ 
c.3322C>T, p.ArgLLOSCys 2.33 
c.6079C>T .Leu2O27Phe 2.33 

'p _______________________________ 
c.6320G>A, p.Arg2lO7His 1.61 

___________________________________________ 1.61 

1006431 WildtypeHEK293cellsexpressingaminigenecontainingexons40-48,inframe 

ofABCA4withadownstreamP2A-mCherrywereproduced.Asillustratedin131G. 16,exon 

42oftheminigeneexpressesthec.58820>Amutation.Additionalmutations- c.6089and 

c.6320- werealsoincludedintheminigeneaswellasaTAGpositivecontrol.Awestern 

blotofADARiADAR2,and(JAPDHinthecellsisshowninFIG. 17. InFIG. 17,lane1is 

fromWTHBK293,lane2isfromanengineeredHEK293celllinethatexpressesonly 

ADAR2,andlane3isfromtheABCA4mini-genecellline.TheABCA4mini-genewas 

transfectedviaapiggybacvectorintoaWTHBK293cellline(ADARiexpression)andthe 

mini-genealsoexpressesADAR2.ThusasevidencedinLane3,thecellsexpressedADARi 

andADAR2.  

1006441 EngineeredguideRNAsofdifferentlengthsanddifferentA/Cmismatch 

positioning- 150.125,150.75.and100.80- wererecombinantlyproduced.Eachofthese 
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guideRNAswasfurtherengineeredtoformstructuralfeaturesuponhybridizationtothe 

targetABCA4RNA.Theresultingdoublestrandedsubstratesformeduponhybridizationof 

theengineeredguideRNAsandthetargetABCA4RNAproducedanengineeredguide-target 

RNAscaffoldthatmimickedadrosophilasubstrate- showninFIGs.3and4- tovaiying 

degrees.gRNAstestedwerealllineargRNAs.  

1006451 AsummaryofthegRNAstestedisprovidedinTABLE9below.Thecolumnin 

TABLE9titled"StructuralFeatures"describesstructuralfeaturesinthedoublestranded 

RNAsubstrateformeduponhybridizationofthegRNAtothetargetRNA.InTABLE9,0o 

RNAeditingofABCA4wasdeterminedinHEK293cellsexpressingADARiandADAR2 

48hoursafterengineeredguideRNAtransfection.  

TABLE 9- Engineered gRNAs againstABCA4 

Namc SEQIDNO GuideKNASequence StructuralFcaturcs 
FIG. (target/guide) RNA 

Edition 

150.126 SEQIDNO: AATACTCTTGCCTGCTACGGT 1/0asymmetricbulgeat-2 0.67 
+L-2del 19 GGCATCCCCTGAGGTCACTG position(C-) 

TGGTGTCCCCAGTGAGCATCT 1/0asymmetricbulge1-1 
FIG.lOC TGAATGTGGTTGTATTGCCGG position(A-) 

CACCATTCACTCCCAGGAGG 1/1A/Amismatchat+52 
CCAAAGCACTCTCCAGGGCG position 
AACTCACACACAGCCTGTCC 

__________________ACTGCTG ________________________ 
150.75 SEQIDNO: CAGTGAGCATCTTGAATGTG 1/0asymmetricbulgeat-2 0.67 
+1-2del 27 GTTGTATTGCCGGCACCATTC position(C-) 

ACTCCCAGGAGGCCAAAGCA 1/0asymmetricbulge+1 
FIG.liC CTCTCCAGGGCGAACTCACA position(A-) 

CACAGCCTGTCCACTGCTGG 1/1A/Amismatchat+52 

TCTTGGTTAGTTCATGTAGCC 
__________________ TTAAGATG ________________________ 

101.80 SEQIDNO: CCCCAGTGAGCATCTTGAAT 1/1U/Gwobblebasepairat 0.5 
-i-1-2del 333 GTGGTTGTATTGCCGGCACC -21position 

ATTCACTCCCAGGAGGCCAA 1/0asymmetricbulgeat 
FIG.9C AGCACTCTCCAGGGCGAACT position-2(C-) 

CACACACAGCCTGTCCACTG 1/0asymmetricbulge+1 
position(A-) 

1/1A/Amismatchat+52 
____________________________________________________________ ~0sition ________ 

1504126 SEQIDNO: ATACTCTTGCCTGCTACGGTG 1/0asymmetricbulge+1 1.33 
+1del 20 GCATCCCCTGAGGTCACTGT position(A-) 

GGTGTCCCCAGTGAGCATCTT 1/1A/Amismatchat+52 
FIG.lOD GAATGTGGTTGTATTGCCGG position 

CACCATTCACTCCCAGGAGG 
CCAAAGCACTCTCCAGGGCG 
AACTCGACACACAGCCTGTC 

_____________________ CACTGCTG __________________________ 
150.75 SEQIDNO: AGTGAGCATCTTGAATGTGG 1/0asymmetricbulge+1 0.67 
+1del 28 TTGTATTGCCGGCACCATTCA position(A-) 

__________________ CTCCCAGGAGGCCAAAGCAC _______________________ 
177 
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Namc SEQIDNO GuidcKNAScqucncc StructuralFcaturcs 
FIG. (targct/guidc) RNA 

Edition 

FIG.liD TCTCCAGGGCGAACTCGACA 1/1A/Amismatchat+52 
CACAGCCTGTCCACTGCTGG position 
GCTGGAGGTGCCTGGATAAA 
TCTTGGTTAGTTCATGTAGCC 

__________________ TTAAGATG ________________________ 

100.80 SEQIDNO: CCCAGTGAGCATCTTGAATG 11/0asymmetricbulge+1 
+1del 334 TGGTTGTATTGCCGGCACCAT position(A-) 

TCACTCCCAGGAGGCCAAAG 1/1A/Amismatchat+52 
FIG.9D CACTCTCCAGGGCGAACTCG position 

__________________ACACACAGCCTGTCCACTG ________________________ 
150.126 SEQIDNO: AATACTCTTGCCTGCTACGGT 1/1U/Gwobblebasepairat 17.33 
Full 21 GGCATCCCCTGAGGTCACTG -18position 
mimicry+5 TGGTGTCCCCAGTGAGCATCT 2/1asymmetricbulgeat-14 
del TGAATGTGGTTGTATTGCCGG position(AC-C) 

CACCATTCACTCCCAGGAGG 1/0asymmetricbulgeat-5 
FIG.lOE CCAAAGCACTCTCCAGTGAG position(U-) 

AACTCGGACCACAGCCTCCC 2/2symmetricbulgeat-1 
GCTGCTG position S 

spanning0position 
(GA-CG) 
1/1G/Amismatchat+6 

~0sition 
1/1C/Umismatchat+8 
~0sition 

1/1A/Amismatchat+52 
____________________________________________________________ ~0sition ________ 

150475 SEQIDNO: CAGTGAGCATCTTGAATGTG 1/1U/Gwobblebasepairat 4 
Full 29 GTTGTATTGCCGGCACCATTC -18position 
mimicry-vS ACTCCCAGGAGGCCAAAGCA 2/1asymmetricbulgeat-14 
del CTCTCCAGTGAGAACTCGGA position(AC-C) 

CCACAGCCTCCCGCTGCTGG 1/0asymmetricbulgeat-5 
FIG.liE GCTGGAGGTGCCTGGATAAA position(U-) 

TCTTGGTTAGTTCATGTAGCC 2/2symmetricbulgeat-1 
TTAAGATG position S 

spanning0position 
(GA-CG) 

~0sition 
1/1C/Umismatchat+8 
~0sition 

1/1A/Amismatchat+52 
___________________________________________________________ position ________ 

101480 SEQIDNO: CCCCAGUGAGCAUCUUGAAU 1/1U/Gwobblebasepairat 18 
Full 11 GUGGUUGUAUUGCCGGCACC -21position 
mimicry+5 AUUCACUCCCAGGAGGCCAA 1/1U/Gwobblebasepairat 
del AGCACUCUCCAGUGAGAACU -18position 

CGGACCACAGCCUCCCGCUG 2/1asymmetricbulgeat-14 
FIG.9A position(AC-C) 

1/0asymmetricbulgeat-5 
position(U-) 
2/2symmetricbulgeat-1 
position 

spanning0position 
(GA-CG) 
1/1G/Amismatchat+6 

~0sition 
1/1C/Umismatchat+8 

____________________________________________________________~0sition ________ 
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Namc SEQIDNO GuidcKNAScqucncc StructuralFcaturcs 
FIG. (targct/guidc) RNA 

Edition 

1/1A/Amismatchat+52 
S S 

___________________________________________________________ position ________ 

150.126 SEQIDNO: AATACTCTTGCCTGCTACGGT 2/1asymmetricbulgeat-14 17.67 
Full 22 GGCATCCCCTGAGGTCACTG position(AC-C) 
mimicry_+7 TGGTGTCCCCAGTGAGCATCT 1/0asymmetricbulgeat-7 
del TGAATGTGGTTGTATTGCCGG position(U-) 

CACCATTCACTCCCAGGAGG 2/2symmetricbulgeat-1 
FIG.lOF CCAAAGCACTCTCCAGTGAG position S 

AACTCGGACACCAGCCTCCC (GA-CG) 
ACTGCTG 1/1G/Amismatchat+6 

S S 

~0sition 
1/1C/Umismatchat+8 

~0sition 
1/1A/Amismatchat+52 

____________________________________________________________~0sition ________ 

150.75 SEQIDNO: CAGTGAGCATCTTGAATGTG 2/1asymmetricbulgeat-14 
Full 30 GTTGTATTGCCGGCACCATTC position(AC-C) 
mimicry_-v7 ACTCCCAGGAGGCCAAAGCA 1/0asymmetricbulgeat-7 
del CTCTCCAGTGAGAACTCGGA position(U-) 

CACCAGCCTCCCACTGCTGG 2/2symmetricbulgeat-1 
FIG.hF GCTGGAGGTGCCTGGATAAA position S spanning0position 

TCTTGGTTAGTTCATGTAGCC (GA-CG) 
TTAAGATG 1/1G/Amismatchat+6 

~0sition 
1/1C/Umismatchat+8 
~0sition 
1/1A/Amismatchat+52 

___________________________________________________________ position ________ 

___________________________________________________________p ________ 

101.80 SEQIDNO: CCCCAGUGAGCAUCUUGAAU 1/1U/Gwobblebasepairat 15 
Full 12 GUGGUUGUAUUGCCGGCACC -21position 
mimicry_+7 AUUCACUCCCAGGAGGCCAA 1/1U/Gwobblebasepairat 
del AGCACUCUCCAGUGAGAACU -18position 

CGGACACCAGCCUCCCGCUG 2/1asymmetricbulgeat-14 
FIG.9B position(AC-C) 

position(U-) 
2/2symmetricbulgeat-1 
position 

spanning0position 
(GA-CG) 

1/1G/Amismatchat+6 

~0sition 
1/1C/Umismatchat+8 
~0sition 
1/1A/Amismatchat+52 

____________________________________________________________~0sition ________ 

150.126 SEQIDNO: AATACTCTTGCCTGCTACGGT 2/1asymmetricbulgeat-14 16.33 
Half 23 GGCATCCCCTGAGGTCACTG position(AC-C) 
mimicrybul TGGTGTCCCCAGTGAGCATCT 1/0symmetricbulgeat-5 
ges+5del TGAATGTGGTTGTATTGCCGG position(U-) 

CACCATTCACTCCCAGGAGG 2/2symmetricbulgeat-1 
FIG.lOG CCAAAGCACTCTCCAGGGAG position S 

AACTCGGACCACAGCCTCCC (GA-CG) 
ACTGCTG 1/1G/Amismatchat+6 

____________________________________________________________~0sition ________ 
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Namc SEQIDNO GuidcKNAScqucncc StructuralFcaturcs 

FIG. (targct/guidc) RNA 

Edition 

1/1A/Amismatchat+52 

S S 

___________________________________________________________ position ________ 

150.75 SEQIDNO: CAGTGAGCATCTTGAATGTG 2/1asymmetricbulgeat-14 2 
Half 31 GTTGTATTGCCGGCACCATTC position(AC-C) 
mimicrybul ACTCCCAGGAGGCCAAAGCA 1/0symmetricbulgeat-5 
ges+5del CTCTCCAGGGAGAACTCGGA position(U-) 

CCACAGCCTCCCACTGCTGG 2/2symmetricbulgeat-1 
FIG.hG GCTGGAGGTGCCTGGATAAA position S spanning0position 

TCTTGGTTAGTTCATGTAGCC (GA-CG) 
TTAAGATG 1/1G/Amismatchat+6 

S S 

~0sition 
1/1A/Amismatchat+52 

____________________________________________________________~0sition ________ 

101.80 SEQIDNO: CCCCAGUGAGCAUCUUGAAU 1/1U/Gwobblebasepairat 18.5 
Half 13 GUGGUUGUAUUGCCGGCACC -21position 
mimicrybul AUUCACUCCCAGGAGGCCAA 2/1asymmetricbulgeat-14 
ges+5del AGCACUCUCCAGGGAGAACU position(AC-C) 

CGGACCACAGCCUCCCACUG 1/0symmetricbulgeat-5 
position(U-) 
2/2symmetricbulgeat-1 
position 

spanning0position 
(GA-CG) 
1/1G/Amismatchat+6 

~0sition 
1/1A/Amismatchat+52 

____________________________________________________________ ~0sition ________ 

150.126 SEQIDNO: AATACTCTTGCCTGCTACGGT 2/1asymmetricbulgeat-14 18.33 
Half 24 GGCATCCCCTGAGGTCACTG position(AC-C) 
mimicrybul TGGTGTCCCCAGTGAGCATCT 1/0asymmetricbulgeat-7 
ges+7del TGAATGTGGTTGTATTGCCGG position(U-) 

CACCATTCACTCCCAGGAGG 2/2symmetricbulgeat-1 
FIG.1011 CCAAAGCACTCTCCAGGGAG position S 

AACTCGGACACCAGCCTCCC (GA-CG) 

~0sition 
1/1A/Amismatchat+52 

S S 

___________________________________________________________position ________ 

150.75 SEQIDNO: CAGTGAGCATCTTGAATGTG 2/1asymmetricbulgeat-14 2.33 
Half 32 GTTGTATTGCCGGCACCATTC position(AC-C) 
mimicrybul ACTCCCAGGAGGCCAAAGCA 1/0asymmetricbulgeat-7 
ges+7del CTCTCCAGGGAGAACTCGGA position(U-) 

CACCAGCCTCCCACTGCTGG 2/2symmetricbulgeat-1 
FIG.1111 GCTGGAGGTGCCTGGATAAA position S 

TCTTGGTTAGTTCATGTAGCC (GA-CG) 
TTAAGATG 1/1G/Amismatchat+6 

S S 

~0sition 
1/1A/Amismatchat+52 

____________________________________________________________ ~0sition ________ 

101.80 SEQIDNO: CCCCAGUGAGCAUCUUGAAU 1/1U/Gwobblebasepairat 19 
Half 14 GUGGUUGUAUUGCCGGCACC -21position 
mimicrybul AUUCACUCCCAGGAGGCCAA 2/1asymmetricbulgeat-14 
ges+7del AGCACUCUCCAGGGAGAACU position(AC-C) 

CGGACACCAGCCUCCCACUG 1/0asymmetricbulgeat-7 
___________________________________________________________ position (U-) ________ 
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Namc SEQIDNO GuidcKNAScqucncc StructuralFcaturcs 

FIG. (targct/guidc) RNA 

Edition 

2/2symmetricbulgeat-1 
position S 

spanning0position 
(GA-CG) 
1/1G/Amismatchat+6 

position 
1/1A/Amismatchat1-52 

___________________________________________________________ position ________ 

150.126 SEQIDNO: ATACTCTTGCCTGCTACGGTG 1/1U/Gwobblebasepairat 17.33 
Half 335 GCATCCCCTGAGGTCACTGT -18position 
mimicrywob GGTGTCCCCAGTGAGCATCTT 1/0symmetricbulgeat-5 
bles__+5del GAATGTGGTTGTATTGCCGG position(U-) 

CACCATTCACTCCCAGGAGG 2/2symmetricbulgeat-1 
CCAAAGCACTCTCCAGTGCG position S 

spanning0position 
AACTCGGACCACAGCCTGTC (GA-CG) 
CGCTGCTG 1/1C/Umismatchat1-8 

position1/1 
1/1A/Amismatchat1-52 

____________________________________________________________~0sition ________ 

150475 SEQIDNO: AGTGAGCATCTTGAATGTGG 1/1U/Gwobblebasepairat 2.67 
Half 33 TTGTATTGCCGGCACCATTCA -18position 
mimicrywob CTCCCAGGAGGCCAAAGCAC 1/0symmetricbulgeat-5 
bles_+5del TCTCCAGTGCGAACTCGGAC position(U-) 

CACAGCCTGTCCGCTGCTGG 2/2symmetricbulgeat-1 
FIG.111 GCTGGAGGTGCCTGGATAAA position S 

TCTTGGTTAGTTCATGTAGCC (GA-CG) 
TTAAGATG 1/1C/Umismatchat1-8 

position1/1 
1/1A/Amismatchat1-52 

____________________________________________________________~0sition ________ 

100480 SEQIDNO: CCCAGUGAGCAUCUUGAAUG 1/1U/Gwobblebasepairat 14 
Half 15 UGGUUGUAUUGCCGGCACCA -18position 
mimicrywob UUCACUCCCAGGAGGCCAAA 1/0symmetricbulgeat-5 
bles__+5del GCACUCUCCAGUGCGAACUC position(U-) 

position 
spanning0position 

(GA-CG) 

1/1C/Umismatchat+8 

position1/1 

1/1A/Amismatchat+52 
___________________________________________________________ position ________ 

150.126 SEQIDNO: ATACTCTTGCCTGCTACGGTG 1/1U/Gwobblebasepairat 17.66 
Half 336 GCATCCCCTGAGGTCACTGT -18position 
mimicrywob GGTGTCCCCAGTGAGCATCTT 1/0asymmetricbulgeat-7 
bles__+7del GAATGTGGTTGTATTGCCGG position(U-) 

CACCATTCACTCCCAGGAGG 2/2symmetricbulgeat-1 
CCAAAGCACTCTCCAGTGCG position S 

spanning0position 
AACTCGGACACCAGCCTGTC (GA-CG) 
CGCTGCTG 1/1C/Umismatchat+8 

position1/1 

1/1A/Amismatchat+52 
____________________________________________________________ ~0sition ________ 

150475 SEQIDNO: AGTGAGCATCTTGAATGTGG 1/1U/Gwobblebasepairat 
Half 34 TTGTATTGCCGGCACCATTCA -18p0sition 
mimicrywob CTCCCAGGAGGCCAAAGCAC 1/0asymmetricbulgeat-7 
bles +7del ________ TCTCCAGTGCGAACTCGGAC position (U-) _____ 

181 

GGACCACAGCCUGUCCGCUG 2/2symmetricbulgeat-1



WO20221103852 PCTfLTS2O21/058799 

Namc SEQIDNO GuidcKNAScqucncc StructuralFcaturcs 
FIG. (targct/guidc) RNA 

Edition 

ACCAGCCTGTCCGCTGCTGG 2/2symmetricbulgeat-1 
FIG.11J GCTGGAGGTGCCTGGATAAA position S 

spanning0position 
TCTTGGTTAGTTCATGTAGCC (GA-CG) 
TTAAGATG 1/1C/UmismatchatA-S 

position1/1 
1/1A/Amismatchat1-52 

____________________________________________________________~0sition ________ 

100.80 SEQIDNO: CCCAGUGAGCAUCUUGAAUG 1/1U/Gwobblebase S 

pairat 12.5 
Half 16 UGGUUGUAUUGCCGGCACCA -18position 
mimicrywob UUCACUCCCAGGAGGCCAAA 1/0asymmetricbulgeat-17 
bles__-P7del GCACUCUCCAGUGCGAACUC position(U-) 

GGACACCAGCCUGUCCGCUG 2/2symmetricbulgeat-1 
position 

spanning0position 
(GA-CG) 
1/1C/Umismatchat1-8 

position1/1 
1/1A/Amismatchat+52 

____________________________________________________________~0sition ________ 

150.126 SEQIDNO: TACTCTTGCCTGCTACGGTGG 2/2symmetricbulgeat-1 15.67 
GandC 58 CATCCCCTGAGGTCACTGTG position S 

mismatch GTGTCCCCAGTGAGCATCTTG (GA-CG) 
AATGTGGTTGTATTGCCGGC A/Amismatchat+52 

FIG.lOB ACCATTCACTCCCAGGAGGC position 
CAAAGCACTCTCCAGGGCGA 
ACTCGGACACACAGCCTGTC 

CACTGCTG 

150.75 SEQIDNO: GTGAGCATCTTGAATGTGGTT 2/2symmetricbulgeat-1 
GandC 26 GTATTGCCGGCACCAYFCACT position S 

spanning0position 
mismatch CCCAGGAGGCCAAAGCACTC (GA-CG) 

TCCAGGGCGAACTCGGACAC 1/1A/Amismatchat+52 
FIG.liB ACAGCCTGTCCACTGCTGGG position 

CTGGAGGTGCCTGGATAAAT 
CTTGGTTAGTTCATGTAGCCT 

101480 SEQIDNO: CCCCAGTGAGCATCTTGAAT 2/2symmetricbulgeat-1 9 
GandC 337(DNA GTGGTTGTATTGCCGGCACC position S 

mismatch equivalent ATTCACTCCCAGGAGGCCAA (GA-CG) 
ofSEQID AGCACTCTCCAGGGCGAACT 1/1A/Amismatchat+52 

FIG.9F NO: 17) CGGACACACAGCCTGTCCAC position ______ 

150.126 SEQIDNO: TACTCTTGCCTGCTACGGTGG 1/1A/Cmismatchat0 

OnlyC 18 CATCCCCTGAGGTCACTGTG position 
mismatch GTGTCCCCAGTGAGCATCTTG 1/1A/Amismatchat+52 

AATGTGGTTGTATTGCCGGC position 
FIG.lOA ACCATTCACTCCCAGGAGGC 

CAAAGCACTCTCCAGGGCGA 
ACTCCGACACACAGCCTGTC 

_____________________CACTGCTG __________________________ 
150.75 SEQIDNO: GTGAGCATCTTGAATGTGGTT 1/1A/Cmismatchat0 
OnlyC 25 GTATTGCCGGCACCAYJCACT position 
mismatch CCCAGGAGGCCAAAGCACTC 1/1A/Amismatchat+52 

TCCAGGGCGAACTCCGACAC position 
FIG.hA ACAGCCTGTCCACTGCTGGG 

CTGGAGGTGCCTGGATAAAT 
CTTGGTTAGTTCATGTAGCCT 

__________________TAAGATG ______________________ 
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Namc SEQIDNO GuidcKNAScqucncc StructuralFcaturcs 

FIG. (targct/guidc) RNA 

Edition 

100.80 SEQIDNO: CCCAGTGAGCATCTTGAATG 1/1A/Cmismatchat0 1 

OnlyC 338 TGGTTGTATTGCCGGCACCAT position 
mismatch TCACTCCCAGGAGGCCAAAG 1/1A/Amismatchat+52 

CACTCTCCAGGGCGAACTCC position 
FIG. 9E __________GACACACAGCCTGTCCACT __________________________ 

1006461 HEK293cellsweretransfectedwithplasmidscontainingtheengineeredguide 

RNAs.The150.125and150.75engineeredguideRNAsweretransfectedinbiological 

triplicate.The100.80engineeredguideRNAsweretransfectedinbiologicalduplicate.The 

targetRNAwasisolatedandcollectedwithin48hoursoftransfectionconvertedintocDNA 

andthensequencedviaSangerSequencing.  

1006471 FIG.21includesanexampleoftheSangersequencingreadsofthetargetRNA 

aftertransfectionswiththe150.125guidesincludingSEQIDNO:21(left)andSEQIDNO: 

18(hght).NtiSdatamaybefurthercollectedtoinformoff-targetediting.  

1006481 FIG18showsthepercenteditingoftheadenosineinTAGinABCA4asa 

positivecontrolasdeterminedbySangerSequencing.AsdemonstratedinFIG.18,guide 

RNAsarecapableofeditingadenosinesinABCA4,thusachallengeineditingthec.5882 

mutationinparticularisthelocalsequencecontext- namelythe5'0immediatelyupstream 

ofthetargetadenosine.EachengineeredguideRNAisshownonthex-axisofFIG.19.  

DepictionsofthestructuralfeaturesofseveraloftheengineeredguidesareprovidedinFIG.  

9- FIG.11.SaidstructuralfeaturesarealsobedescribedinFIG.6AFIG.7,andFIG.8.  

bytheengineeredguideRNAsthatweretested.FIG.20showsacomparisonofthe0oRNA 

editingachievedbythreeengineeredguideRNAscomparingversionsoftheengineered 

guideRNAswhereuponhybridizationtotargetABCA4RNAthedoublestrandedRNA 

substratehasnostructuralfeaturesbeyondanA/CmismatchatthetargetAtobeeditedto 

versionsoftheengineeredguideRNAswhereuponhybridizationtotargetABCA4RNA, 

thedoublestrandedRNAsubstratehasvariousstructuralfeaturesinadditiontotheA/C 

mismatch(SEQIDNO:11,SEQIDNO:29,andSEQIDNO:21).AsseeninFIG.20, 

guideRNAsengineeredtoformstructuralfeaturesuponhybridizationtoABCA4RNA(e.g., 

asymmetricalbulgesa0/0mismatchatthe5'0ofthetargetadenosinetobeeditedwobble 

basepairsetc.)facilitatedhigherlevelsofADAR-mediatedRNAeditingwhencomparedto 

engineeredguideRNAswithnostructuralfeaturesbeyondtheA/Cmismatchatthetarget 

adenosinetobeedited.  
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FIG.19showsthepercenteditingofthec.5882mutationintheABCA4minigeneachieved
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Promoter, RNA Elements, and Dose Dependency 

1006491 AninitialsetofexperimentsdemonstratedtheimprovementinRNAeditingof 

ABCA4observedinengineeredguideRNAsincorporatinganSmOPTsequence 

(AATTTTTGGAGSEQIDNO:390)andaU7hairpinsequence 

(CAGGTTTTCTGACTTCGGTCGGAAAACCCCTSEQIDNO:389),depictedbelowas 

SEQIDNO:339-341ofTABLE10.HEK293cellsnaturallyexpressingADARiwere 

transfectedwithapiggyBacvectorcariyinganABCA4minigenehavingthe5882G->A 

mutationandADAR2.EngineeredguideRNAstestedincludedtwoU6drivenengineered 

guideRNAs("U6Fullmimicry0.100.50"and'~U6Fullmimicry0.100.80")andaUldriven 

engineeredguideRNAcontainingtheSmOPTsequenceandU7hairpinsequence("UlFull 

mimicry0.100.80").NegativecontrolsincludedacircularguideRNAtoadifferentgene 

(Rab7A),GFPplasmidaloneandnotransfection.AsshowninFIG.44AandFIG.44Bthe 

inclusionoftheSmOPTsequenceandaU7hairpinincreasedRNAediting.  

1006501 AsummaryofeachengineeredguideRNAisdescribedbelowinTABLE10.  

ThecolunminTABLE10titled"StructuralFeaturesdescribesstructuralfeaturesinthe 

doublestrandedRNAsubstrateformeduponhybridizationofthegRNAtothetargetRNA.  

________ TABLE 10- Anti-ABCA4 En ineeredGuideRNAs 
SEQIDNO ID U StructuralFeatures KNA 

Sequence Editing 

SEQIDNO: 6FullmimicryGCCGGCACCATTCACTCCCAG1/1U/Gwobblebasepairat-18 3 
339 O.LOO.5O GAGGCCAAAGCACTCTCCAG position 

TGAGAACTCGGACCACAGCC2/1asymmetricbulgeat-14position 

GCCTGGATAAATCTTGGT 1/0asymmetricbulgeat-5position 
(U-) 
2/2symmetricbulgeat-1position 

spanning0position(GA-CG) 
1/1G/Aniismatchat+6position 

__________ _____________________________1/1 C/U mismatch at +8 position ________ 
SEQIDNO: 6FullmimiciyCCCCAGUGAGCAUCUUGAAU1/1U/Gwobblebasepairat-18 11 
340 0.101.8(3 GUGGUUGUAUUGCCGGCACCosition 

AUUCACUCCCAGGAGGCCAA2/1asymmetricbulgeat-14position 
AGCACU (AC-C) 

1/0asymmetricbulgeat-5position 
(U-) 
2/2symmetricbulgeat-1position 
spanning0position(GA-CG) 
1/1G/Amismatchat+6position 
1/1C/U S at+8position 

__________ _____________________________1/1 A/A mismatchat +52 position ________ 
SEQIDNO: 1/SmOPTUTCCCCAGUGAGCAUCUUGAAU1/1U/Gwobblebasepairat-18 29 
341 hairpinFull GUGGUUGUAUUGCCGGCACCosition 

mimicry0.L0L.SOAUUCACUCCCAGGAGGCCAA2/1asymmetricbulgeat-14position 
_______ AGCACUg(ggAATTTTTGGAG (AC-C) _____ 
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TCCCGCTGCTGGGCTGGAGGT(AC-C)
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SEQIDNO ID U StructuralFcaturcs KNA 
Sequence Editing 

CAGGTTTTCTGACTTCGGTCG1/0asymmetricbulgeat-5position 
GAAAACCCCT (U-) 

2/2symmetricbulgeat-1position 

spanning0position(GA-CG) 
1/1G/Amismatchat+6position 
1/1C/U mismatchat-VSposition 

__________ _____________________________1/1 A/A mismatchat +52 position ________ 

1006511 Subsequentexperimentsevaluatedthedosedependenceofengineeredguide 

RNAstargetingtheABCA45882G->Amutationwherepolynucleotidesencodingthe 

engineeredguideRNAalsoencodedforaSmOPTsequenceandaU7hairpinsequence.FIG.  

45AshowspercentRNAeditingincellsbyADARiandADAR2formultipledosesof 

constructsencodinganengineeredguideRNAtargetingamutationinABCA4,aSmOPT 

sequenceandaU7hairpinsequencewhereexpressionisdrivenbyaUlpromoter.As 

describedaboveHEK293cellsnaturallyexpressADARi. ForFIG.45AHEK293cells 

weretransfectedwithapiggyBacvectorcarryinganABCA4minigenehavingthe58820

>AmutationandADAR2.FIG.45BshowspercentRNAeditingincellsbyADARifor 

multipledosesofconstructsencodingaguideRNAtargetingamutationinABCA4,a 

SmOPTsequenceandaU7hairpinwhereexpressionisdrivenbyaUlpromoter.HEK293 

cellsweretransfectedwithapiggyBacvectorcarryingjusttheABCA4minigenehavingthe 

5882G->Amutation.InbothFIG.45AandFIG.45BplasmidsencodingtheguideRNA 

SmOPTsequenceandU7hairpinweredosedat250ng,500ng,750ngor1000ng.AGFP 

inpercentRNAeditingoftheABCA45882G->Amutation.  

FurtherModificationwithInternalLoops 

1006521 FIG.48- FIG.51showsstructuresofengineeredguideRNAsthatwerefurther 

engineeredwithadditionalsymmetric4/4internalloopsplacednearareasofoff-target 

editingactivityinordertoreduceoff-targetediting.Asummaryofeachengineeredguide 

RNAisdescribedbelowinTABLE11.TheunderlinedsequenceistheSmOPTsequence 

andthesequenceimmediatelyfollowingtheunderlinedsequenceistheU7hairpin.The 

italicizedsequenceistheengineeredguideRNAsequence.  

TABLE11- GuideRNASequencesagainstABCA4 
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SEQID NO Namc Scqucncc StructuralFcaturcs %RNA 

_______________________________________________________ (targct/guidc) Editing 

SEQIDNO:292 ABCA4UL CCCCAGTGAGCATCTT 1/1U/Gwobblebasepairat ADAR]: 
SmOPTFull GI4ATGTGGTTGTATTG -18position 8 

Immicly CCGGCACCATTCACTC 2/1asymmetricbulgeat-14 
CCAGGAGGCCI~L~L4GCA position(AC-C) ADAR] 
CTCTCCAGTGAGAZ4CT 1/0asymmetricbulgeat-5 ADAR2: 
CGGACCACAGCCTCCC position(U-) 22 
GCTg4gg 2/2symmetricbulgeat-1 
AAYITTTGGAG position S _______________ spanning0position 
CAGGTTTTCTGACTTC (GA-CG) 
GGTCGGAAAACCCCT 1/1G/Amismatchat+6 

~0sitiolti 
1/1C/Umismatchat1-8 
~0sition 
1/1A/Amismatchat+52 

____________________________________________________________ ~0sition _________ 
SEQIDNO:293 ABCA4UL CCCCAGTGAGCATCTT 1/1U/Gwobblebasepairat ADAR]: 

SmOPTFull G/L4TGTGGTTGTTTTG -21position 2 
mimicry1-14/4 CCGGCACCATTCACTC 1/1U/Gwobblebase S 

pairat 
Internal CCAGGAGGCCI~L~L4GCA -18position ADAR] 

symmetricloop CTCTCCTCTGAGI~L4CT 2/1asymmetricbulgeat-14 ADAR2: 
CGGACCACAGCCTCCC position(AC-C) 
GCTGgtgg 1/0asymmetricbulgeat-5 

AAYITTTGGAG position(U-) 
CAGGTTTTCTGACTTC 2/2symmetricbulgeat-1 
GGTCGGAAAACCCCT position S 

spanning0position 
(GA-CG) 
5/5symmetricinternalloop 
at1-6position(GCCCU

______________________________________ UCUGA) ______ 
SEQIDNO:294 ABCA4Ul CCCCAGTGAGCATCTT 1/1U/Gwobblebasepairat ADAR]: 

SmOPTFull GI~L4TGTGGTTGTTTTG -21position 
mimicry-F24/4 CCGGCACCATTCAGAG 1/1U/Gwobblebasepairat 

Internal GCAGGAGGCCILIAGC -18position ADAR] 
symmetricloop ACTCTCCTCTGAGIL4C 2/1asymmetricbulgeat-14 ADAR2: 

TCGGACCACAGCCTCC position(AC-C) 
CGCTGgtgg 1/0 asymmetricbulgeat-5 

CAGGTTTTCTGACTTC 2/2symmetricbulgeat-1 
GGTCGGAAAACCCCT position S 

spanning0position 
(GA-CG) 
5/5symmetricinternalloop 
at1-6position(GCCCU
UCUGA) 
4/4symmetricbulgeat+32 

_______________________________________ position(GGAG-GAGG) ______ 

SEQIDNO:295 ABCA4Ul CCCCAGTGAGCATCTT 1/1U/Gwobblebasepairat ADAR]: 
SmOPTFull GI4ATGTGGTTGTTTTG -21position 7 

mimicry1-34/4 CGCCGACCATTCAGAG 1/1U/Gwobblebase S 

pairat 
Internal GCAGGAGGCCILIAGC -18position ADAR] 

symmetricloop ACTCTCCTCTGAGI~L4C 2/1asymmetricbulgeat-14 ADAR2: 
TCGGACCACAGCCTCC position(AC-C) 
CGCTGg(gg 1/0asynintietricbulgeat-5 
AAYFTTTGGAG position(U-) 
CAGGTTTTCTGACTTC 2/2symmetricbulgeat-1 
GGTCGGAAAACCCCT position S 

spanning0position 
_______________________________________ (GA-CG) ______ 
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WO20221103852 PCTfLTS2O21/058799 

SEQIDNO Namc Scqucncc StructuralFcaturcs %RNA 

_______________________________________________________ (targct/guidc) Editing 

5/5symmetricinternalioop 

at1-6position(GCCCU
UCUGA) 
4/4symmetricbulgeat1-32 
~0sition(GGAG-GAGG) 

4/4symmetricbulgeat+44 
___________________________________________ position(GCCG-GCCG) _______ 

SEQIDNO:296 ABCA4UL CCCCAGTGAGCATCTT 1/1U/Gwobblebasepairat ADAR]: 
SmOPTFull GI~L4TGTCCATGTTTTGC -21position 5 

mimicry1-44/4 GCCGACCATTCAGAGG 1/1U/Gwobblebasepairat 
Internal CAGGAGGCCI4IL4GCAC -18position ADAR] 

symmetricloop TCTCCTCTGAGAZ4CTC 2/1asymmetricbulgeat-14 ADAR2: 
GGACCACAGCCTCCCG position(AC-C) 2] 
CTGgtgg 1/0asymmetricbulgeat-5 
AAYFTTTGGAG position(U-) 
CAGGTTTTCTGACTTC 2/2symmetricbulgeat-1 
GGTCGGAAAACCCCT position S 

spanning0position 
(GA-CG) 
5/5symmetricinternalloop 
at1-6position(GCCCU
UCUGA) 
4/4symmetricbulgeat+32 
position(GGAG-GAGG) 
4/4symmetricbulgeat+44 
position(GCCG-GCCG) 
3/3symmetricbulgeat+56 

__________________________________________________ position (ACC-CCA) ________ 

EXAMPLES 

InVitroTranscribed(IVTJLRRK2-TargetingEngineeredGuideRNA 

1006531 Thisexampledescribesinvitrotranscribed(JVT)LRRK2-targetingengineered 

engineeredguideRNAs(TABLE12).FormattingofsequencesinTABLE12indicates 

variouselementsofeachDNAconstructincludingnon-transcribedT7promoterelements 

(lowercase),primerbindingsequence(underlined);GluR2recruitingdomain(italicized).A 

denotesanucleotidemismatch*denotesanucleotidethatwillformabulge;#denotesa 

nucleotidetatwillformaninternalloop;underliningdenotesanucleotidethatwillformpart 

ofahairpin.ThecolumninTABLE12titled"StructuralFeaturesdescribesstructural 

featuresinthedoublestrandedRNAsubstrateformeduponhybridizationofthegRNAtothe 

targetRNA.  

TABLE12- ConstructsforInVitroTranscribedLRKK2EngineeredGuideRNAs 
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SEQIDNO GuideRNA Sequence StructuralFeatures %RNAEditing 
________________________________ ______________________ (target/guide) ______________________ 

(atatgctaatacgactcactata1/1A/Cmismatchat0 12% 
GTGCCCTCTGATG position 

TTTTTATCCCCATTC 
TACAGCAGTACTGA 

SEQIDNO:35 ~4~2_010050 GCAATGCCGTAGTC 
AGCAATCYFTGCAA 
TGATGGCAGCATTG 
GGATACAGTGTGAA 
AA 

(atatgctaatacgactcactata1/1A/Cmismatchat0 13.5% 
GTGCCCTCTGATG position 

TTTTTATCCCCATTCGIuR2recruiting 
TACAGCAGTACTGAdomainat+50position 
GCAATGCCGTAGTC 
AGCAATCYITGCAA 

SEQIDNO: RRK2_1.10050 TGATGGCAGCATTG 
36 

GGATACAGTGTGAA 
AAGTGGAATAGTATA 

CiATATGCTI4AATG 
TTGTTATAGTATCCCA 

__________ C ______________________________ 
atatgctaatacgactcactatag1/1A/Cmismatchat0 8% 
GTGGI~L4TAGTATI~L4C position 

TATGCTI4AATGTTGIuR2recruiting 
GTTATAGTATCCCACdomainat+50position 
GTGCCCTCTGATGTGIuR2recruiting 
TTTTATCCCCATTCTdomainat-50position 

SEQIDNO: ~4~1~2_2.100,50 ACAGCAGTACTGAG 
37 CAATGCCGTAGTCA 

GCAATCTTTGCAAT 
GATGGCAGCATTGG 
GATACAGTGTGAAA 
AGTGG/L4TAGTATiM 
CiATATGCTI~L~L4TGT 

atatgctaatacgactcactatag3/2asymmetricbulgeat5% 
GTGCCCTCTGATGT osition0to-3 
TTTTATCCCCATTCGO/1asymmetricbulgeat 
GTTACAGTAATGAG+4position 
CAAATGAGCAAATG1/1mismatchatbase 

SEQIDNO: ~2_Natguide CCGAGTCAGCAAGA+12position 
393 TTTGCTGGTTGGGC5/5symmetricloopat 

AGCATTGGGATACA+18position 
GTGTGAAAA 2/2symmetricbulgeat

12position 
6/6symmetricloopat

_______________________________________________19 position ___________________ 

atatgctaatacgactcactatag2/2bulgeat- 1to0 6% 
AAGGACGGGTCGTAositions 
CTGAGCAATGCCCT0/9asymmetricloopat

SEQIDNO: RRK2_EJE AGTCAAAGTGGACA6position 

39 GCAATCTTTGCAAC1/1mismatchat-21 
GATGGCAGCATCGGosition 
GATACACCTGTGAC1/1mismatchat-33 

______________________________TAA position ____________________ 
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SEQIDNO GuideRNA Sequence StructuralFeatures %RNAEditing 
________________________________ ______________________ (target/guide) ______________________ 

'Aasymmetnebulgeat
_____________________________ 42 position ____________________ 

_________________________________________________ p ____________________ 

atatgctaatacgactcactatagA/Cmismatchat0 14% 
GTGCCCTCTGATGT position 
TCTTATCCCCATTCC1/1mismatchat1-21 
ACAGCAGTACTGAGosition 
CAATGCCGTAGTCA1/1mismatchat1-34 

SEQIDNO: - liplntGluCACCCTATGATATTG position 
40 2 TTGTAIL4TCGTATI~L4CGIuR2Recruiting 

TATGATIL4GGTGGdomainat-7position 

CAATCTTCGCAATG1/1mismatchat-16 
ATGGCAGCATTGGGosition 
ACACAGTGTGAAAA1/1mismatchat-38 

______________________________ ____________________ position ____________________ 

atatgctaatacgactcactatagA/Cmismatchat0 9% 
GTGCCCTCTGATGT position 
TCTTATCCCCATTCC1/1mimatchat+21 
ACAGCAGTACTGAGosition 
CAATGCCGTAGTCA1/1mismatchat1-34 

SEQIDNO: RltK2_JntGluR2GTGGI~L4TAGTATI~L4C position 
41 TATGCTI4AATGTT GIuR2Recruiting 

GTTATAGTATCCCACdomainat-7position 

GCAATCTTCGCAAT1/1mismatchat-16 
GATGGCAGCATTGGosition 
GATACAGTGTGAAA 

_________ A ____________________________ 
atatgctaatacgactcactatagA/Cmismatchat0 5% 
AAGGACGGGTCGTAosition 
CTGAGCAATGCCGT0/9asymmetricioopat
AGTCAAAGTGGACA6position 

SEQIDNO: GCAATCTTTGCAAC1/1mismatchat-21 
42 _ V GATGGCAGCATCGGosition 

GATACACCTGTGAC1/1mismatchat-33 
TAA position 

I S 

Aasymmetncbulgeat

1006541 TheIVTwascarriedoutusingthereagentsquantitiesandconcentrations 

describedinTABLE13.JVTtemplatesweremadeforallengineeredguideRNAsfollowing 

Q5PCRprotocol(60Cannealing)followedbyconfirmationviagelelectrophoresis(FIG.  

22).  

TABLE13- Exemplary1WProtocol 

Rea ent Quantit Concentration 
uclease-free water 5 gi _________________ 

lox ReactionBuffer 2 gi _______________ 
AlP(100mM) 2 1 lOniMfinal 
Gil? (100 mM) 2g1 lOmMfinal 

~FP (100mM) 10 mM final 
2g1 ___________ 

CT? (100 mM) 2g1 lOmMfinal 
TemplateDNA 3g1 lgg 
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Rcagent Quantity Concentration 

TT RNAPolymerase Mix 2 gi ______________ 
S Total reactionvolume 20 ~d ________________ 

1006551 InbrieftheJVTprotocolshowninTABLE13wasutilizedtogenerateJVTguide 

RNA.Reagentsweremixedandincubatedat37 0 Covernight(overnightJVTgenerallygives 

agreatyield).ForDNasetreatment,70~xlnuclease-freewater,10k 1 of1OXDNaseIBuffer, 

and2jAofDNaseI(RNase-free)weremixedandincubatedfor30minutesat37 0 C.Purified 

JVTproducedpolynucleotideRNAwasadjustedto1jxg/d(~25nmol).  

TABLE14-IVTPrimers 

SEQIDNO U Sequence 
SEQIDNO: 43 RRK2 RIP GEN TTTTCACACTGTATCCCAATG 
SEQIDNO: 44 RRK2 RIP BIB TTAGTCACAGGTGTATCCC 
SEQID NO: 43 RRK2 RIP JNTG2 TTTTCACACTGTATCCCAATG 

1006561 EngineeredguideRNAsareshowninTABLE15.TheseengineeredguideRNAs 

canrevertasinglebasepairmutationatposition6190oftheLRRK2mRNAsequence.The 

formattingofthesequencesinTABLE15indicatedvariouselementsofeachconstruct: 

Recruitingsequences(GluR2)areitalicized.Adenotesanucleotidemismatch~*denotesa 

nucleotidethatwillformabulge;#denotesanucleotidethatwillformaninternalloop; 

underliningdenotesanucleotidethatwillformpartofahairpin.ThecolumninTABLE15 

titled"StructuralFeatures' describesstructuralfeaturesinthedoublestrandedRNAsubstrate 

formeduponhybridizationofthegRNAtothetargetRNA.  

SEQ ID EngineeredGuide StructuralFeatures TargetmRNA 
ID KNASequence (target/guide) Sequence 
NO 

SEQ RRK2_0.100.50 GUGCCCUCUGAU 1/1A/Cmismatchat UUUCACACUGU 
ID GUUUUUAUCCCC0position AUCCCAAUGCUG 

0: UUCUACAGCAG CCAUCAUUGCAA 
46 ACUGAGCAAUG AGAUUGCUGACU 

CCGUAGUCAGCA ACAGCAUUGCUC 
UCUUUGCAAUG AGUACUGCUGUA 
UGGCAGCAUUG GAAUGGGGAUAA 

GGAUACAGUGUG AAACAUCAGAGG 
AAA GCAC(SEQIDNO: 

______ _________________________________________ ____________________ 53) 
SEQ RIJK2_14100.50 GUGCCCUCUGAU1/1A/Cmismatchat(SEQIDNO:53) 
ID GUUUUUAUCCCC0position 

0: UUCUACAGCAGGIuR2recruiting 
47 ACUGAGCAAUGdomainat+50 

CCGUAGUCAGCA position 
UCUUUGCAAUG 

________________ UGGCAGCAUUG________________________ 
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SEQ ID EnginccrcdGuidc StructuralFcaturcs TargctmRNA 
ID KNAScqucncc (targct/guidc) Scqucncc 
NO 

GGAUACAGUGUG 
AAAGUGGAAUA 

GUAUL4CAstUAUG 
CUAIL4UGUUGUUA 

____ UAGUAUCCCAC __________________________ 

PltK22.LOO.5O GUGGI4AUAGUAUA1/1A/Cmismatchat(SEQIDNO:53) 
SEQ CiAUAUGCUA/L40position 
ID _____________ 

UGUUGUUAUAGUGIuR2recruiting 
0: UCCCACGUGCCCdomainat+50 

48 CUGAUGUUUUU position 
UCCCCAUUCUAGIuR2recruiting 

CAGCAGUACUGAdomainat-50 
GCAAUGCCGUAG position 

CAGCAAUCUUU 
GCAAUGAUGGCA 
GCAUUGGGAUAC 

GUGUGAAAAGU 
GGI~L4UAGUAUL4C 

UAUGCUI~L~L4UG 
UUGUUAUAGUAU 

____ CCCAC __________________________ 
SEQ PltK2_Natguide GUGCCCUCUGAU3/2asymmetricbulge(SEQIDNO:53) 
ID GUUUUUAUCCCCatposition0to-3 

0: UUCGGUUACAG0/1asymmetricbulge 
49 AAUGAGCAAAUat+4position 

GCCGAGUCAGCA 1/1 S at 
GAUUUGCUGGUnucleotide1-12 
GGGCAGCAUUG position 

GGAUACAGUGUG5/5symmetricioopat 
AAA i-iSposition 

2/2symmetricbulge 

at-12position 
6/6symmetricloopat 

_____ ___________________ -19 position __________________ 

ID ACUGAGCAAUG positions CUGCCAUCAUUG 
0: CCCUAGUCAAAG0/9asymmetricloop CAAAGAUUGCUG 

50 GGACAGCAAUCat-6position ACUACAGCAUUG 
UUGCAACGAUG1/1mismatchat-21 CUCAGUAC(SEQ 

GCAGCAUCGGGA position IDNO:54) 
ACACCUGUGAC1/1mismatchat-33 
AA position 

Aasymmetricbulge 
________________________ at -42 position __________________ 
SEQ RltK2FlipIntGluR2GUGCCCUCUGAUA/Cmismatchat0 (SEQIDNO:54) 
ID GUUCUUAUCCCC position 

0: UUCCACAGCAG1/1mimatchat+21 
51 ACUGAGCAAUG position 

CCGUAGUCACAC_1/1mismatchat+34 
S S 

CUAUGAUAUUGU position 
UGUI4IL4UCGUAUAGIuR2Recruiting 

CiAUAUGAUAAGdomainat-7position 
GUGGCAAUCUUC1/1mismatchat-16 
GCAAUGAUGGCA position 
GCAUUGGGACAC1/1mismatchat-38 

________________ GUGUGAAAA position ____________ 

191 

SEQ RRK2_EJE AGGACGGGUCG2/2bulgeat-1to0 GUAUCCCAAUG



WO20221103852 PCTfLTS2O21/058799 

SEQ ID EnginccrcdGuidc StructuralFcaturcs TargctmRNA 
ID KNAScqucncc (targct/guidc) Scqucncc 
NO 

SEQ PltK2JntGluR2 GUGCCCUCUGAUA/Cmismatchat0 (SEQIDNO:54) 
ID GUUCUUAUCCCC position 

0: UUCCACAGCAG1/1mimatchat1-21 
52 ACUGAGCAAUG position 

CCGUAGUCAGUG1/1mismatchat+34 
GAAUAGUAUIIACA position 

UAUGCUI4IL4UGUGIuR2Recruiting 
UGUUAUAGUAUC domainat-7position 
CACGCAAUCUUC 1/1mismatchat-16 
GCAAUGAUGGCA position 
GCAUUGGGAUAC 

________________ GUGUGAAAA__________________________ 

EXAMPLE 

IntroductionofIVIguideRNAintocellscontainingtheG2019SLRRK2mutation 

1006571 EBVtransformedBcells(LRRK2G2019Spatient-derivedlymphoblastoidcell 

linewLCLs)encodingonemutantalleleofthe02019SmutationinLRRK2(heterozygous) 

fromadonorwereprocuredandusedthroughouttheseexperimentstoassessADAR

mediatedRNAeditingfromAto0andreversiontothewild-typeLRRK2allele.  

1006581 7JVTgeneratedengineeredguideRNAs(fromEXAMPLE5)weretested 

againstLRRK2aswellas1JVTengineeredguideRNAagainstRAB7A(asacontrol).All 

engineeredguideRNAswerenucleofectedinLCLcellsusingtheLonzaXnucleofectorwith 

programEHi00.Reactionconditionsincludedapproximately40nmolor60nmolofeach 

JVTengineeredguideRNAandabout2x1QA5LCLcellsperreaction.Thereactionwassplit 

hoursor7hours.Atcollectioncellswerespunat1,500xgfor1mmmediawasthen 

removedand180i~tlofRLTlysisbuffer+beta-mercaptoethanol(BMe)wasaddedtoeach 

well.AQiagenRNeasyprotocolandkitwereusedtoisolateRNAfollowedbyaNew 

EnglandBiolabs(NEB)ProtoScriptIIFirst-StrandcDNAsynthesiskit.  

1006591 LRRK2mRNAspecificprimersoutsideofthetargetregionswereusedto 

amplifytheregionthattheJVTengineeredguideRNAsweretargeting(TABLE16).The 

pnmershadnosequenceoverlapwithanyoftheengineeredguideRNAs.LRRK2primers1 

and2wereusedtoamplifythemRNAandprimer4wasusedforsequencingofthetarget 

region.SangertraceswereanalyzedtoassesseditingefficiencyofeachJVTguide.  

TABLE16- LRRK2mRNAspecificprimers 
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SEQ ID NO Primer Name Sequence 
SEQIDNO: 55 PltK2 1 CGTAGCTGATGGTTTGAGATACCT 
SEQIDNO: 56 RRK2 2 CCAAATGAATAAACATCAGCCTGTTG 
SEQIDNO: 57 RRK2 4 TTCCTCTGGCAACTTCAGGTG 

EXAMPLE 

LRRK2TargetingGuideRNAsforCorrectionoftheG2019SMutationandTreatment 

ofParkinsonsDisease 

1006601 ThisexampledescribestreatmentofParkinson'sdiseaseinpatientshavingthe 

02019SmutationinLRRK2usingtheguideRNAsofthepresentdisclosure.Parkinson 

patientsdiagnosedwiththe02019SmutationareadministeredanyoftheguideRNAs 

describedherein(e.g.,thoselistedinTABLE15).GuideRNAsarepreparedforexample, 

byPCRandJVT(asdescribedinEXAMPLE6andEXAMPLE7)oraregenetically 

encodedinaDNAconstructencapsidatedinanAAV.GuideRNAsareadministeredtoa 

subjectbyanyrouteofadministrationdisclosedhereinsuchasintravenousinjection 

intracerebroventricularintraparenchymalintracistemalorintrathecalinjection.Thesubject 

isahumanornon-humananimal.  

1006611 ForgeneticallyencodedguideRNAsthecodingsequenceoftheguideRNA 

(e.g.,suchasthoselistedinTABLE12)withtheirT7promotersequencereplacedwitha 

U7,aUlaU6,anHiora7SKpromotersequenceisclonedintoaviralvectorsuchasan 

adenoviralvectoranadeno-associatedviralvector(AAV),alentiviralvectororaretroviral 

vector.AlternativelythecodingsequenceoftheguideRNA(e.g.,suchasthoselistedin 

TABLE12)withtheirT7promotersequencereplacedwithaU7,aUlaU6,anHiora 

sequenceisformulatedinapharmaceuticalformulationananoparticleoradendrimer(e.g., 

viaencapsulationordirectaftachment).  

1006621 RNAeditingismonitoredasfollows:~4x10A5cellsarecollectedforRNA 

isolationafteraweek.Atcollectioncellsarespunat1,500xgfor1mm.Themediais 

removed.1SOulofRLTbuffer+BMeisaddedtoeachwell.RNAisisolatedfromthecells 

andcDNAissynthesizedandsequenced(e.g.,viaSangersequencingorNOS).Percenton

targeteditingpercentoff-targetingeditingoracombinationofbothisquantified.In 

particulartheabilityofeachguideRNAtofacilitateADAR-mediatedtheRNAeditingof 

theAtoGLRRK2tocorrecttheG2019Smutationiscalculated(e.g.,byquantitatingthe 

differenceoftracesignaloftheLRRK2mRNAwitha0(edited)andanA(unedited)atthe 

6055thnucleotide).  
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EXAMPLE 

MultiplexedTargetingofLRRK2andSNCAUsingEngineeredGuideRNAs 

1006631 BecausepolymorphismsineitherLRRK2(02019S)orSNCAmaybeassociated 

withincreasedriskofidiopathicParkinson'sDiseasesimultaneousmanipulationofthe 

expressionofthetwogenescanbeausefultreatment.RNAeditingasillustratedinthe 

currentdisclosureismodular;theRNAeditingenzymeandtheRNAtargetingguideare 

twodifferententities.ThereforeengineeredguideRNAscanbemultiplexedtoachieve 

simultaneouscorrectionofmorethanonedistincttargets.Forexampletotreatidiopathic 

ParkinsonsDiseasepatientswithcontributingpolymorphismsinLRRK2(02019S)and 

SNCAtwoengineeredguideRNAsaredesigned.ThefirstengineeredguideRNAisselected 

fromanyoftheLRRK2-targetingengineeredguideRNAsdisclosedherein(e.g.,those 

disclosedinTABLE15)andtargetstheLRRK202019SmutationforADAR-mediated 

editingofanAtoa(3atthe 6 0 5 5 thnucleotide(e.g.,seeEXAMPLE7).Thesecond 

engineeredguideRNAisselectedfromanyoftheSNCA-targetingengineeredguideRNAs 

disclosedhereinandtargetstheATOstartcodonofSNCAforADAR-mediatededitingofan 

AtoaG.Uponeditingofthestartsiteexpressionofthealpha-synucleinproteinis 

decreased.ExpressionofeachoftheseengineeredguideRNAscanbeindependentlyor 

togetherdrivenunderanupstreamU7,UlU6,Hi, 7SKpromoterandclonedintoasingle 

viralvectorortwoseparateviralvectorssuchasanadenoviralvectoranadeno-associated 

viralvector(AAV),alentiviralvectororaretroviralvector.GuideRNAsareadministeredto 

asubjectbyanyrouteofadministrationdisclosedhereinsuchasintravenousinjection, 

isahumanornon-humananimal.  

1006641 InparticulartheabilityofeachguideRNAtofacilitateADAR-mediatedthe 

RNAeditingoftheAto0LRRK2tocorrecttheN2081Dmutationiscalculated(e.g., by 

quantitatingthedifferenceoftracesignaloftheLRRK2mRNAwitha0(edited)andanA 

(unedited)atthe6055thnucleotide).  

1006651 TheexpressionlevelofSNCAismonitoredasfollows:knockdownofalpha

synucleinproteinisassessedusingWesternBlotBLISAorMesoScaleDiscovery(MSD) 

analysis.  
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EXAMPLE 

LRRK2DesignswithHighSpecificityandEfficiency 

1006661 Highthroughputscreening(HTS)of2,540gRNAsequencesagainstthe 

LRRK*02019Smutationidentifieddesignswithsuperioron-targetactivityandspecificity.  

Dataandresultsareshownin131G.29AtoFIG.29C.Toprankingdesignsaretestedagainst 

LRRK202019SmRNAindiseasemodelcelllines.  

1006671 ThisexampledescribesengineeredguideRNAsofthepresentdisclosure 

targetingLRRK2mRNA.TheregionoftheLRRK2mRNAthatwastargetedwasanAat 

position6055ofaLRRK2mRNAwhichencodesforapathogenic02019Smutantprotein.  

1006681 Self-annealingRNAstructurescomprisingtheengineeredpolynucleotide 

sequencesofTABLE25(andcontrolengineeredpolynucleotidesequences)andthe 

sequencesoftheregionstargetedbytheguideRNAswerecontactedwithanRNAediting 

entity(e.g.,arecombinantADARiand/orADAR2)underconditionsthatallowforthe 

editingoftheregionstargetedbytheguideRNAs.TheregionstargetedbytheguideRNAs 

weresubsequentlyassessedforeditingusingnextgenerationsequencing(NOS).  

1006691 FIG.104- FIG.110showcontrolguideRNAdesignsfortargetingLRRK2 

thepercentageeditingasafunctionoftimeforeachengineeredpolynucleotideasdetermined 

bysequencingandtheeditingatthetargetAtobeedited("0"onthex-axis)andatRNA 

editingatoff-targetpositions(representedasblackbarsatpositionsthatarenot'CO").  

LRRKlguideO2TTHY2l2SgJD03565__v0093isaguideRNAthatformsaperfect 

duplexwiththetargetRNAandhasasequenceof5' 

NO:109).LRRKlguideO3Glu2bRGl2SgID03961__v0090isaguideRNAthatforms 

oneA/CmismatchwiththetargetRNAandhasasequenceof5'

TACAGCAGTACTGAGCAATGCCGTAGTCAGCAATCTTTGCAATGA- 3'(SEQID 

NO:110).  

1006701 FIG.110- FIG.211arestructuresoftheself-annealingRNAstructuresthat 

comprisetheengineeredguideRNAsofTABLE17andthetargetLRRK2RNA.InFIG.  

110-FIG.211,graphsontheleftshowkineticsofADARi-mediatedRNAeditingandgraphs 

ontherightshowkineticsofADAR2-mediatedRNAediting.Thusthesefiguresshowthe 

structuralfeaturesformeduponhybridizationofanengineeredguideRNAofthepresent 

disclosuretotargetLRRK2RNA.ThetargetAwaspositionedtowardsthecenterofthe 

guide-targetRNAscaffold.ThesefiguresalsoshowADARiandADAR2on-targetandoff
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targeteditingat100mm ADARiandADAR2kineticsandatimecourseofADAR2on

targetandoff-targeteditingat1nun,10mm,30mmand100mm.Theseplotsshowthe 

percentageeditingasafunctionoftimeforeachengineeredpolynucleotideasdeterminedby 

sequencingandtheeditingatthetargetAtobeedited("0"onthex-axis)andatRNAediting 

atoff-targetpositions(representedasblackbarsatpositionsthatarenot"0").  

1006711 BxemplaiyguideRNAsequencescorrespondingtoFIG.110- FIG.211are 

showninTABLE17.FIG.263- FIG.265showsdiagramsoftheguide-targetRNA 

scaffoldhighlightingthevanousstructuralfeaturesprovidedforintheengineeredguide 

RNAsofTABLE17.Percenton-targeteditingiscalculatedbythefollowingformula:the 

numberofreadscontaining"0"atthetargetIthetotalnumberofreads.Specificityis 

calculatedbythefollowingformula:(percentontargetediting+100)1(sumofofftarget 

editingpercentageatselectedoff-targetssites+100).  
TABLE17- ExemplaryEngineeredGuideRNAs 0 

TargetingLRRK2mRNA,45mers 

forInCis-EditingExperiments 

SEQ ID Sequence StructuralFeatures(target/guide) Metrics 
ID 
NO_____________________________________________________________ 
SEQ L1tRKL TACAGCAGTACT 1/1A/Cmismatchat0position ADARLontarget:73.70% 
ID guidel GGGTGGTGCCGT 1/1U/Gwobblebasepairat-4-4position ADAR2ontarget:86.88% 
NO: 0_Glu2 AGTCAGCAATCT 1/1U/Gwobblebasepairat-4-5position ADARLspecificity:1.2 
111 bRG_51 TTGCAATGA 1/1GIlwobblebasepairat-4-6position ADAR2specificity:1.41 

2gJD_ 1/1U/Gwobblebasepairat-4-8position 
06733 

______ v0446____________________________________________________________________________________ 
SEQ LRRKL TACAGCAGGACT 4/4symmetricbulgeat-6position ADARLontarget:65.40% 
ID guide1 GAGCAGTGCCGT (GCUG-GUCG) ADAR2ontarget:99.13% 

112 bRG_51 TTGCAATGA 1/1U/Gwobblebasepairat-4-4position ADAR2specificity:0.89 
2gJD_ 1/1A/Gmismatchat1-13position 
07219 

______ v0262____________________________________________________________________________________ 
SEQ LRRKL TAAAGCAGGACT 1/1A/Cmismatchat0position ADARLontarget:33.17% 
ID _guidel GAGTAGTGCCGT 1/1U/Gwobblebasepairat-4-4position ADAR2ontarget:98.42% 
NO: 0_Glu2 AGTCAGCAATCT 1/1Gd]wobblebasepairat-4-6position ADARLspecificity:1.05 
113 bQRs1 TTGCAATGA 1/1A/Gmismatchat+13position ADAR2specificity:0.99 

2gJD_ 
06733 

______ v0022____________________________________________________________________________________ 
SEQ LPItKL TACAGCAGTACT 6/6symmetricinternalloopat-6 ADARLontarget:62.41% 
ID guide GAGCAGTGCCGT position(UUGCUG-GUCGUU) ADAR2ontarget:96.74% 
NO: 4_Glu2 AGTGTCGTTTCT 1/1A/Cmismatchat0position ADARLspecificity:1.07 
114 bRG12 TTGCAATGA 1/1U/Gwobblebasepairat-4-4position ADAR2specificity:0.91 

8gJD_ 
04357 

______ v0094__________________________________________________________________________________ 
SEQ LPItKL TACAGCATTACT 6/6symmetricinternalloopat-6 ADARLontarget:12.45% 
ID guide GAGCAGTGCCGT position(UUGCUG-GUCGUU) ADAR2ontarget: 98.98% 
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SEQ ID Sequence StructuralFeatures(target/guide) Mctrics 

ID 

NO_____________________________________________________________ 

NO: 4_Glu2 AGTGTCGTTTCT 1/1A/Cmismatchat0position ADARLspecificity: 0.89 

115 bRG_12 TTGCAATGA 1/1U/Gwobblebasepairat-4-4position ADAR2specificity: 0.9 

SgJD_ 1/1 C/Umismatchat-4-14position 

04357 
______ v0126______________________________________________________________________________ 

SEQ LPItKL TACAGCAGGACT 4/4symmetricbulgeat-6position ADARLontarget:46.44% 
ID guide GAGTAGTGCCGT (GCUG-GUCG) ADAR2ontarget:98.62% 
NO: 1_Glu2 AGTGTCGAATCT 1/1A/Cmismatchat0position ADARLspecificity:1.22 
116 bQRS1 TTGCAATGA 1/1U/Gwobblebasepairat-4-4position ADAR2specificity:0.9 

2gJD_ 1/1 GIlwobblebasepairat-4-6position 

07129 1/1A/Gmismatchat+13position 
______ v0278__________________________________________________________________________________ 

SEQ LPItKL TACAGCAGGACT 1/1A/Cmismatchat0position ADARLontarget:72.36% 
ID guidel GAGCGGTGCCGT 1/1U/Gwobblebasepairat-4-4position ADAR2ontarget:85.91% 
NO: 0_Glu2 AGTCAGCAATCT 1/1U/Gwobblebasepairat-4-5position ADARLspecificity:1.29 
117 bQRS1 TTGCAATGA 1/1A/Gmismatchat+13position ADAR2specificity:1.16 

2gJD_ 
06733 

______ v0270____________________________________________________________________________________ 
SEQ L1tRKL TACAGCAGTACT 1/1A/Cmismatchat0position ADARLontarget:69.70% 
ID guidel GAGCGGTGCCGT 1/1U/Gwobblebasepairat+4position ADAR2ontarget:83.27% 
NO: 0_Glu2 AGTCAGCAATCT 1/1U/Gwobblebasepairat+5position ADAR1specificity:1.18 
Lw bQR§1 TTGCAATGA ADAR2specificity:1.16 

2gJD_ 
06733 

______ v0398______________________________________________________________________________ 
SEQ L1tRKL TACAGCAGGACT 1/1A/Cmismatchat0position ADARLontarget:74.90% 
ID guidel GGGTGATGCCGT 1/1U/Gwobblebasepairat+5position ADAR2ontarget:83.31% 
NO: 0_Glu2 AGTCAGCAATCT 1/1GIlwobblebasepairat+6position ADARLspecificity:1.25 
119 bQR_51 TTGCAATGA 1/1U/Gwobblebasepairat+8position ADAR2specificity:1.15 

2gJD_ 1/1A/Gmismatchat+13position 

06733 
_____ v0314_________________________________________________________________________ 

SEQ L1tRKL TAAAGCAGTACT 1/1A/Cmismatchat0position ADARLontarget:56.32% 
ID guidel GAGCGGTGCCGT 1/1U/Gwobblebasepairat+4position ADAR2ontarget:92.45% 

120 bQR_51 TTGCAATGA ADAR2specificity:1.24 
2gJD_ 
06733 

______ v0142______________________________________________________________________________ 
SEQ LltltKl TACAGCAGTCCT 1/1A/Cmismatchat0position ADARLontarget:62.79% 
ID guidel GGGTGGTGCCGT 1/1U/Gwobblebasepairat+4position ADAR2ontarget:89.69% 
NO: 0_Glu2 AGTCAGCAATCT 1/1U/Gwobblebasepairat+5position ADARLspecificity:1.26 
121 bQR_51 TTGCAATGA 1/1Gd]wobblebasepairat+6position ADAR2specificity:1.12 

2gJD_ 1/1U/Gwobblebasepairat+8position 

06733 1/1U/Cmismatchat+12position 
______ vOSLO__________________________________________________________________________ 

SEQ LltltKl TACAGCAGGACT 4/4symmetricbulgeat-6position ADARLontarget:36.58% 
ID guide1 GGGTAGTGCCGT (GCUG-GUCG) ADAR2ontarget:98.87% 
NO: 1Glu2 AGTGTCGAATCT 1/1A/Cmismatchat0position ADARLspecificity:1.19 
122 bQR_51 TTGCAATGA 1/1U/Gwobblebasepairat+4position ADAR2specificity:0.92 

2gJD 1/1 Gd]wobblebasepairat+6position 

07129 1/1U/Gwobblebasepairat+8position 
______ v0310 _________________1/1 A/G mismatchat+13 position _______________________ 

SEQ LltltKl TACAGCAGGACT 1/1A/Cmismatchat0position ADARLontarget:73.18% 
ID guide GAGCAGTGCCGT 1/1 U/Gwobble base pairat +4 position ADAR2 ontarget: 97.93% 
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SEQ ID Sequence StructuralFeatures(target/guide) Mctrics 

ID 

NO_____________________________________________________________ 

NO: 0_Glu2 AGTCAGCAATCT 1/1 A/Gmismatchat1-13position ADARL specificity: 1.29 

123 bQR_51 TTGCAATGA ADAR2specificity: 1.08 

2gJD_ 
06733 

______ v0262____________________________________________________________________________________ 
SEQ LPItKL TAAAGCAGTACT 1/1A/Cmismatchat0position ADARLontarget:43.41% 
ID guide GAGCAGTGCCGT 1/1U/Gwobblebasepairat-4-4position ADAR2ontarget:97.78% 
NO: 0_Glu2 AGTCAGCAATCT ADARLspecificity:0.96 
124 bQRS1 TTGCAATGA ADAR2specificity:1.21 

2gJD_ 
06733 

______ v0134______________________________________________________________________________ 
SEQ LPItKL TAAAGCAGGCCT 4/4symmetricbulgeat-6position ADARLontarget:33.33% 
ID guide GAGCAGTGCCGT (GCUG-GUCG) ADAR2ontarget:98.79% 
NO: 1_Glu2 AGTGTCGAATCT 1/1A/Cmismatchat0position ADARLspecificity:1.15 
125 bQR51 TTGCAATGA 1/1U/Gwobblebasepairat-4-4position ADAR2specificity:0.91 

2gJD_ 2/2symmetricbulgeat+12position 
07129 (UA-GC) 

_____ vOOTO_________________________________________________________________________ 
SEQ L1tRKL TAAAGCAGGACT 4/4symmetricbulgeat-6position ADARLontarget:31.97% 
ID guide1 GGGCAGTGCCGT (GCUG-GUCG) ADAR2ontarget:99.09% 
NO: 1_Glu2 AGTGTCGAATCT 1/1A/Cmismatchat0position ADARLspecificity:1.13 
126 bQR51 TTGCAATGA 1/1U/Gwobblebasepairat-4-4position ADAR2specificity:0.97 

2gJD_ 1/1U/Gwobblebasepairat-4-8position 

07129 1/1A/Gmismatchat+13position 
______ v0038______________________________________________________________________________ 

SEQ L1tRKL TACAGCAGGACT 1/1A/Cmismatchat0position ADARLontarget:74.08% 
ID guidel GGGCGATGCCGT 1/1U/Gwobblebasepairat-4-5position ADAR2ontarget:83.71% 
NO: 0_Glu2 AGTCAGCAATCT 1/1U/Gwobblebasepairat-4-8position ADAR1specificity:1.18 
127 bQR_51 TTGCAATGA 1MGmismatchat+13position ADAR2specificity:1.08 

2gJD_ 
06733 

______ v0298__________________________________________________________________________________ 
SEQ L1tRKL TACAGCAGGACT 1/1A/Cmismatchat0position ADARLontarget:63.43% 
ID guidel GGGCAGTGCCGT 1/1U/Gwobblebasepairat+4position ADAR2ontarget:96.93% 

128 bQR_51 TTGCAATGA 1/1A/Gmismatchat1-13position ADAR2specificity:1.27 
2gJD_ 
06733 

______ v0294__________________________________________________________________________________ 
SEQ LltltKl TAAAGCAGGACT 1/1A/Cmismatchat0position ADARLontarget:42.45% 
ID guidel GGGCAGTGCCGT 1/1U/Gwobblebasepairat+4position ADAR2ontarget:98.70% 
NO: 0_Glu2 AGTCAGCAATCT 1/1U/Gwobblebasepairat+8position ADAR1specificity:1.1 
129 bQR_51 TTGCAATGA 1/1A/Gmismatchat1-13position ADAR2specificity:1.2 

2gJD_ 
06733 

______ v0038______________________________________________________________________________ 
SEQ LltltKl TACAGCATTACG 6/6symmetricinternalloopat-6 ADARLontarget:7.65% 
ID guideo GAGCAGTGCCGT position(UUGCUG-GUCGUU) ADAR2ontarget:97.53% 
NO: 4Glu2 AGTGTCGTTTCT 1/1A/Cmismatchat0position ADARLspecificity:0.99 
130 bRG_12 TTGCAATGA 1/1U/Gwobblebasepairat+4position ADAR2specificity:0.92 

8gID 1/1 A/Gmismatchat+10position 

04357 1/1C/Umismatchat+14position 
_____ vOllS_________________________________________________________________________ 

SEQ LltltKl TACAGCAGGCCT 4/4symmetricbulgeat-6position ADARLontarget:56.98% 
ID guide GAGCAGTGCCGT (GCUG-GUCG) ADAR2ontarget: 98.63% 
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SEQ ID Sequence StructuralFeatures(target/guide) Mctrics 
ID 
NO_____________________________________________________________ 

NO: 1_Glu2 AGTGTCGAATCT 1/1A/Cmismatchat0position ADARLspecificity:1.28 
131 bQR_51 TTGCAATGA 1/1U/Gwobblebasepairat-4-4position ADAR2specificity:0.9 

2gJD_ 2/2symmetricbulgeat1-12position 
07129 (UA-GC) 

______ v0326________________________________________________________________________________ 
SEQ LPItKL TAAAGCAGGACT 4/4symmetricbulgeat-6position ADARLontarget:19.41% 

ID guide GGGTAGTGCCGT (GCUG-GUCG) ADAR2ontarget:98.63% 
NO: 1_Glu2 AGTGTCGAATCT 1/1A/Cmismatchat0position ADARLspecificity:1.06 

132 bQRS1 TTGCAATGA 1/1U/Gwobblebasepairat-4-4position ADAR2specificity:1 
2gJD_ 1/1GIlwobblebasepairat-4-6position 
07129 1/1U/Gwobblebasepairat1-8position 

______ v0054 _________________ 1/1 A/G mismatchat+13 position _______________________ 

SEQ LPItKL TACAGCAGTACT 4/4symmetricbulgeat-6position ADARLontarget:63.51% 
ID guide GAGCAGTGCCGT (GCUG-GUCG) ADAR2ontarget:96.87% 
NO: 1_Glu2 AGTGTCGAATCT 1/1A/Cmismatchat0position ADARLspecificity:1.01 
133 bQRS1 TTGCAATGA 1/1U/Gwobblebasepairat-4-4position ADAR2specificity:1 

2gJD_ 

07129 

______ v0390______________________________________________________________________________ 
SEQ L1tRKL TACAGCAATACC 1/1A/Cmismatchat0position ADARLontarget:55.37% 
ID guideo GAGCAGTGCCGT 1/1U/Gwobblebasepairat-4-4position ADAR2ontarget:92.89% 
NO: 3_Glu2 AGTCAGCAATCT 1/1A/Gmismatchat+10position ADARLspecificity:0.98 
134 bRG 12 TTGCAATGA 1/1C/Amismatchat+14position ADAR2specificity:0.88 

8gJD_ 

03961 

______ v0014____________________________________________________________________________ 
SEQ L1tRKL TACAGCAGTACT 1/1A/Cmismatchat0position ADARLontarget:75.29% 
ID guidel GGGCGGTGCCGT 1/1U/Gwobblebasepairat-4-4position ADAR2ontarget:85.54% 
NO: 0_Glu2 AGTCAGCAATCT 1/1U/Gwobblebasepairat-4-5position ADARLspecificity:1.16 
135 bQR_51 TTGCAATGA 1/1U/Gwobblebasepairat-4-8position ADAR2specificity:1.34 

2gJD_ 

06733 

______ v0430________________________________________________________________________________ 
SEQ L1tRKL TACAGCAGGACT 1/1A/Cmismatchat0position ADARLontarget:61.52% 
ID guidel GGGTGGTGCCGT 1/1U/Gwobblebasepairat-4-4position ADAR2ontarget:93.45% 

136 bQR_51 TTGCAATGA 1/1Gd]wobblebasepairat-4-6position ADAR2specificity:1.34 
2gJD_ 1/1U/Gwobblebasepairat-4-8position 
06733 1/1A/Gmismatchat1-13position 

_____ v0318_________________________________________________________________________ 
SEQ LltltKl TAAAGCAGGACT 1/1A/Cmismatchat0position ADARLontarget:51.18% 
ID guidel GAGCAGTGCCGT 1/1U/Gwobblebasepairat-4-4position ADAR2ontarget:98.68% 
NO: 0_Glu2 AGTCAGCAATCT 1/1A/Gmismatchat+13position ADARLspecificity:1.2 
137 bQR_51 TTGCAATGA ADAR2specificity:1.07 

2gJD_ 

06733 

______ v0006____________________________________________________________________________________ 
SEQ LltltKl TAAAGCAGGACT 4/4symmetricbulgeat-6position ADARLontarget:26.50% 
ID guide1 GAGTAGTGCCGT (GCUG-GUCG) ADAR2ontarget:97.89% 

NO: 1Glu2 AGTGTCGAATCT 1/1A/Cmismatchat0position ADARLspecificity:1.13 
138 bQR_51 TTGCAATGA 1/1U/Gwobblebasepairat-4-4position ADAR2specificity:0.94 

2gID 1/1Gd]wobblebasepairat1-6position 
07129 1/1A/Gmismatchat+13position 

______ v0022____________________________________________________________________________________ 
SEQ LltltKl TACAGCAGTACT 1/1A/Cmismatchat0position ADARLontarget:76.01% 
ID guide GAGTGGTGCCGT 1/1 U/Gwobble base pairat -4-4 position ADAR2 ontarget: 86.64% 

199 

NO: 0_Glu2 AGTCAGCAATCT 1/1U/Gwobblebasepairat1-5position ADARLspecificity:1.27
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SEQ ID Sequence StructuralFeatures(target/guide) Mctrics 
ID 
NO_____________________________________________________________ 

NO: 0_Glu2 AGTCAGCAATCT 1/1U/Gwobblebasepairat1-5position ADAR1specificity:1.18 
139 bQR_51 TTGCAATGA 1/1Gd]wobblebasepairat-4-6position ADAR2specificity:1.14 

2gJD_ 
06733 

______ v0414____________________________________________________________________________ 
SEQ LPItKL TACAGCAGGACT 1/1A/Cmismatchat0position ADARLontarget:65.42% 
ID guide GGGCGGTGCCGT 1/1U/Gwobblebasepairat-4-4position ADAR2ontarget:91.92% 
NO: 0_Glu2 AGTCAGCAATCT 1/1U/Gwobblebasepairat-4-5position ADARLspecificity:1.26 
140 bQRS1 TTGCAATGA 1/1U/Gwobblebasepairat-4-8position ADAR2specificity:1.28 

2gJD_ 1/1A/Gmismatchat+13position 
06733 

______ v0302________________________________________________________________________________ 
SEQ LPItKL TACAGCAGTCCT 1/1A/Cmismatchat0position ADARLontarget:67.04% 
ID guide GGGCGGTGCCGT 1/1U/Gwobblebasepairat-4-4position ADAR2ontarget:89.53% 
NO: 0_Glu2 AGTCAGCAATCT 1/1U/Gwobblebasepairat-4-5position ADARLspecificity:1.28 
141 bQRS1 TTGCAATGA 1/1U/Gwobblebasepairat-4-8position ADAR2specificity:1.02 

2gJD_ 1/1U/Cmismatchat-4-12position 
06733 

______ v0494__________________________________________________________________________________ 
SEQ L1tRKL TAAAGCAGTACT 4/4symmetricbulgeat-6position ADARLontarget:38.94% 
ID guide1 GAGCAGTGCCGT (GCUG-GUCG) ADAR2ontarget:97.94% 
NO: 1_Glu2 AGTGTCGAATCT 1/1A/Cmismatchat0position ADARLspecificity:0.95 
142 bQRS1 TTGCAATGA 1/1U/Gwobblebasepairat-4-4position ADAR2specificity:1.03 

2gJD_ 
07129 

______ v0134______________________________________________________________________________ 
SEQ L1tRKL TAAAGCAGGACT 4/4symmetricbulgeat-6position ADARLontarget:45.55% 
ID guide1 GAGCAGTGCCGT (GCUG-GUCG) ADAR2ontarget:99.01% 
NO: 1_Glu2 AGTGTCGAATCT 1/1A/Cmismatchat0position ADARLspecificity:1.18 
143 bQR_51 TTGCAATGA 1/1U/Gwobblebasepairat-4-4position ADAR2specificity:0.92 

2gJD_ 1/1A/Gmismatchat+13position 
07129 

______ v0006____________________________________________________________________________________ 
SEQ L1tRKL TACAGCAGGACT 4/4symmetricbulgeat-6position ADARLontarget:55.62% 
ID guide1 GGGCAGTGCCGT (GCUG-GUCG) ADAR2ontarget:99.09% 

144 bQR_51 TTGCAATGA 1/1U/Gwobblebasepairat-4-4position ADAR2specificity:0.89 
2gID_ 1/1U/Gwobblebasepairat-4-8position 
07129 1/1A/Gmismatchat1-13position 

______ v0294__________________________________________________________________________________ 

EXAMPLE10 

ABCA4-TargetingEngineeredGuideRNAs 

1006721 ThisexampledescribesengineeredguideRNAsofthepresentdisclosuretargeting 

theABCA401961EmutationanABCA4missensemutationimplicatedinStargardt 

disease.The01961Bmutationincludesa5'0upstreamoftheAtobeedited.Thisediting 

contextisespeciallydifficulttotargetasitcanberefractorytoendogenousADARediting.  

HighThroughputScreening 
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NO: 1_Glu2 AGTGTCGAATCT 1/1A/Cmismatchat0position ADARLspecificily:1.25
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1006731 Highthroughputscreening(HTS)of2,500guidedesignsweregeneratedand 

screenfortargetingtheABCA401961Emutationasshownin131G.30A- FIG.30C.In 

FIG.30A- FIG.30CexperimentsincludedincubationofengineeredguideRNAswith 

ADARifor100mmfollowedbyanNOSreadoutofeditingefficiency.FIG.311kshows 

percenteditingoftheon-targetA(indicatedbythearrow)andanyoff-targetediting5' and3' 

ofthetargetAtobeedited.WithboththeengineeredguideRNAthatformsaperfectduplex 

withthetargetABCA4RNA(topgraph)andtheengineeredguideRNAthatformsasingle 

A/CmismatchwiththetargetABCA4RNAatthetargetAtobeedited(bottomgraph),on

targeteditingwasnegligible.FIG.30BshowsaheatmapofADARi-mediatedRNAediting 

oftheon-targetA(position0onthex-axis)andoff-targetediting5'and3'ofthetargetAto 

beedited.They-axisindicatesauniqueengineeredguideRNAagainstABCA4.FIG.30C 

showspercenteditingoftheon-targetA(indicatedbythearrow)andanyoff-targetediting5' 

and3' ofthetargetAtobeeditedforthetoprankedengineeredguideRNA(SEQIDNO: 

291)againstABCA4,whichformedstructuralfeaturesincludinga1/1GIGmismatchatthe 

-1position(relativetothetargetadenosine), a1/1U/Umismatchatthe3position(relative 

tothetargetadenosine),anda1/1GIGmismatchatthe19position(relativetothetarget 

adenosine),uponhybridizationtothetargetABCA4RNA.AsdemonstratedinFIG.30Can 

engineeredguideRNAhavingthestructuralfeaturesofXYZuponhybridizationoftothe 

targetABCA4RNAexhibitedhighon-targetAeditingandnegligibleoff-targetediting.  

1006741 Self-annealingRNAstructurescomprisingtheengineeredpolynucleotide 

sequencesofTABLE18andthesequencesoftheregionstargetedbytheguideRNAswere 

regionstargetedbytheguideRNAs("incis-editing").Theregionstargetedbytheguide 

RNAsweresubsequentlyassessedforeditingusingnextgenerationsequencing(NGS).  

1006751 ShowninFIG.218- FIG.221arestructuresoftheself-annealingRNA 

structurescomprisingtheengineeredpolynucleotidesequencesofTABLE18andthe 

sequenceoftheABCA4regiontargetedbytheguideRNAshighlightingthestructural 

featuressummarizedinTABLE18.ThetargetAwaspositionedtowardsthecenterofthe 

guide-targetRNAscaffold.FIG.224- FIG.255showADARiandADAR2on-targetand 

off-targeteditingatthe100mmtimepointADARiandADAR2kineticsandatimecourse 

ofADAR2on-targetandoff-targeteditingat1nun,10mm,30mm and100mm.Controls 

includeaperfectduplexdoublestrandedRNAsubstratebetweenthetargetsequenceandthe 

guideRNA(FIG.222)andanengineeredguideRNAthatformsasingleA/Cmismatch 
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contactedwithADARiand/orADAR2underconditionsthatallowfortheeditingofthe
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uponhybridizationtothetargetsequence(FIG.223).Percenton-targeteditingiscalculated 

bythefollowingformula:thenumberofreadscontaining"0"atthetargetIthetotalnumber 

ofreads.Specificityiscalculatedbythefollowingformula:(percentontargetediting+100)1 

(sumofofftargeteditingpercentageatselectedoff-targetssites+100).  

TABLE 18- ABCA4EngineeredGuideRNAs,45mersforInCis-EditingExperiments 

SEQ Name Sequence StructuralFeatures Metrics 

IDNO (target/guIde) 

FIG ___________________________________________________________________ 

SEQ Perfect CCCACCTCTCCAGG ADARLontarget: 

ID Duplex GCGAACYFCGACAC 0.00% 
NO: ACAGCCTGTCCACT ADAR2ontarget: 

342 GCT 27.27% 
FIG. ADARLspecificily:1 

222 ADAR2specificity: 
____________ _________________________ 0.97 

SEQ A/C CCCACCTCTCCAGG 1/1A/Cmismatchat0 ADARLontarget: 
ID Mismatch GCGAACTCCGACAC position 33.33% 
NO: ACAGCCTGTCCACT ADAR2ontarget: 

343 GCT 13.33% 
FIG. ADARLspecificity: 

223 1.33 
ADAR2specificity: 

____________ ________________________ 1.06 
SEQ >ABCA4_g CCCACCTCTCCAGG 1/1G/Uwobblebasepairat ADARLontarget: 
ID uide0lCAP GCGAATTTGGACAT -6position 83.06% 

I Si_128_gID ACAGCCTGTCCACT 1/1GIGmismatchat-1 ADAR2ontarget: 
218 00001__vO GCT position 88.09% 
FIG. 114 1/1G/Uwobblebasepairat ADARLspecificity: 
218 positionn 1.79 
FIG. ADAR2specificity: 

224 ____________ ________________________ 1.46 

SEQ >ABCA4_g CCCACCTCTCCGGG 1/1G/Uwobblebasepairat ADARLontarget: 
ID uide06_SIn ACGAACTCGGACA -12position 68.15% 

219 gID 01981 CT position(G-) 92.00% 
FIG. _v0156 1/0asymmetricbulgeat-6 ADAI{1specificity:1.6 
218 position(G-) ADAI{2specificity:1.9 
FIG. 2/2symmetricbulgeat-1 
225 position S 

spanning0position 
(GA-CG) 
1/1C/Amismatchat+7 

~0sition 
1/1U/Gwobblebasepairat 

_________________________________ +10 position _____________________ ___________________________________________ p ______________________ 

SEQ >ABCA4_g CCCACCTCTCCAGG 2/1asymmetricbulgeat-11 ADARLontarget: 
ID uide06_SIn ACGAACTCGGACA position(GC-A) 85.34% 

NO: ker5G 256 ACAGATGTCCACTG 1/0asymmetricbulgeat-6 ADAR2ontarget: 
220 gID 01981 CT position(G-) 81.67% 
FIG. _v0025 2/2symmetricbulgeat-1 ADAI{1specificity: 
218 position S 

spanning0position 1.84 
FIG. (GA-CG) ADAR2specificity:1.8 
226 1/1C/Amismatchat+7 

___________________________________________~0sition _______________________ 
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NO: ker5G 256 ACAGTTGTCCACTG 1/0asymmetricbulgeat-11 ADAR2ontarget:
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SEQ Name Sequence StructuralFeatures Mctrics 
IDNO (target/guIde) 
FIG ___________________________________________________________________ 

SEQ >ABCA4_g CCCACCTCTCCGGG 1/1G/Uwobblebasepairat ADARLontarget: 
ID uideO6_Sha GCGAACTCGGACA -12position 73.27% 

I ker5G 256 ACAGTTGTCCACTG 1/0asymmetricbulgeat-11 ADAR2ontarget: 
221 gID 01981 CT position(G-) 82.46% 
FIG. _v0220 1/0asymmetricbulgeat-6 ADARLspecificity: 
218 position(G-) 1.64 
FIG. 2/2symmetricbulgeat-1 ADAR2specificity:18 
227 positionspanning0position 

(GA-CG) 
1/1U/Gwobblebasepairat 

_________________________________ 1-10 position _____________________ 

SEQ >ABCA4_g CCCACCTCTCCAGG 1/1U/Umismatchat-3 ADARLontarget: 
ID uide0lCAP GCGAATTTGGTCAC position 76.06% 

I Si_128_gID ACAGCCTGTCCACT 1/1GIGmismatchat-1 ADAR2ontarget: 
222 00001__vO GCT position 83.92% 
FIG. 115 1/1G/Uwobblebasepairat ADARLspecificity: 
218 positionn 1.68 
FIG. ADAR2specificity: 
228 ____________ ________________________ 1.42 
SEQ >ABCA4g CCCACCTCTCCAGG 1/1GIGmismatchat-1 ADARLontarget: 
ID uide0lCAP GCGAACTTGGACAC position 67.69% 
NO: 51128gID ACAGCCTGTCCACT ADAR2ontarget: 
223 00001_vO GCT 81.74% 
FIG. 081 ADARLspecificity: 
218 1.63 
FIG. ADAR2specificity: 
229 ___________________________________ __________________________1.51 
SEQ >ABCA4_g CCCACCGCTCCAGG 1/1U/Umismatchat-3 ADARLontarget: 
ID uide0lCAP GCGAACYIGGTCAC position 38.81% 

I 51_128_gID ACAGCCTGTCCACT 1/1GIGmismatchat-1 ADAI{2ontarget: 
224 00001__vO GCT position 83.53% 
FIG. 019 1/1AIGmismatchat+15 ADAJIlspecificity: 
218 position 1.37 
FIG. ADAR2specificity: 
230 ______________________________________ ____________________________1.34 

ID uide06_Sha ACGAACTCGGACA position(GG-A) 76.99% 
NO: ker5G 256 ACAGATGTCCACTG 1/0asymmetricbulgeat-6 ADAR2ontarget: 
225 gID 01981 CT position(G-) 86.79% 
FIG. _v0153 2/2symmetricbulgeat-1 ADAJIlspecificity: 
218 position S 

spanning0position 1.76 
FIG. (GA-CG) ADAI{2specificity: 
231 1/1C/Amismatchat+7 1.86 

~0sition 
1/1UIGwobblebasepairat 

_________________________________ +10 position _____________________ 

SEQ >ABCA4_g CCCACCTCTCCAGG 1/1GIGmismatchat-11 ADARLontarget: 
ID uideo5_Sha ACGAACTCGGACA position 75.98% 
NO: ker5G 256 CACAGGCTGTCCAC 2/2symmetricbulgeat-1 ADAR2ontarget: 
226 gID 01585 TGCT position spanning0position 81.74% 
FIG. _v0027 (GA-CG) ADAJILspecificity: 
219 1/1C/Amismatchat+7 1.74 
FIG. position ADAR2specificity: 
232 ____________ ______________________________________________ 1.78 
SEQ >ABCA4_g CCCACCTCTTCAGG 1/1GIGmismatchat-1 ADARLontarget: 
ID uide08 ATU GCGATCTTGGACAC position 71.82% 

203 

SEQ >ABCA4_g CCCACCTCTCCGGG 2/1asymmetricbulgeat-11 ADARLontarget:
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SEQ Name Sequence StructuralFeatures Mctrics 

IDNO (target/guIde) 

FIG ___________________________________________________________________ 

I BA_512_gI ACAGCCTGTCCACT 1/1U/Umismatchat1-3 ADAR2ontarget: 
227 D 02773 GCT position 82.46% 
FIG. v0446 1/1G/Uwobblebasepairat ADARLspecificity: 

219 positionn 1.66 
FIG. ADAR2specificity: 
233 _______________________________________________________________ 1.52 
SEQ >ABCA4g CCCACCTCTCCAGG 2/1asymmetricbulgeat-11 ADARLontarget: 
ID uide06_Sha ACGAACTCGGACA position(GG-A) 82.07% 
NO: ker5G256 ACAGCTGTCCACTG 1/0asymmetricbulgeat-6 ADAR2ontarget: 
228 gID 01981 CT position(G-) 85.49% 
FIG. v0026 2/2symmetricbulgeat-1 ADARLspecificity: 
219 position S 

spanning0position 1.82 
FIG. (GA-CG) ADAR2specificity: 

234 1/1C/Amismatchat-FT 1.84 
___________________________________ 0sition _______________________ 

___________________________________________ p ______________________ 

SEQ >ABCA4g CCCACCTCTTCAGG 1/1GIGmismatchat-1 ADARLontarget: 
ID uide08_AW GCGAACTTGGACAC position 71.05% 
NO: BA512g1 ACAGCCTGTCCACT 1/1G/Uwobblebasepairat ADAR2ontarget: 
229 D 02773 GCT positionn 81.51% 
FIG. v0414 ADARLspecificity: 
219 1.67 
FIG. ADAR2specificity: 
235 _____________________________________________________________ 01.51 
SEQ >A]3CA4_g CCCACCGCTCCAGG 1/1G/Uwobblebasepairat ADARLontarget: 
ID uide0lCAP GCGAACTTGGACAT -6position 49.09% 

I Si_128_gID ACAGCCTGTCCACT 1/1GIGmismatchat-1 ADAI{2ontarget: 
230 00001__vO GCT position 87.42% 
FIG. 018 1/1A/Gmismatchat+15 ADAJIlspecificity: 
219 position 1.46 
FIG. ADAR2specificity: 
236 ___________________________________ ______________________ 

___________________________________________________________________________1.37 
SEQ >ABCA4_g CCCACCTCTCCGGG 2/1asymmetricbulgeat-11 ADARLontarget: 
ID uide06_SIn ACGAACTCGGACA position(GG-A) 67.94% 
NO: ker5G 256 ACAGCTGTCCACTG 1/0asymmetricbulgeat-6 ADAR2ontarget: 
231 gID 01981 CT position(G-) 88.82% 
219 position S 

spanning0position 1.68 
FIG. (GA-CG) ADAI{2specificity: 
237 1/1C/Amismatchat+7 1.87 

~0sition 
1/1U/Gwobblebasepairat 

____________ _____________________+10 position _____________________ 
SEQ >A]3CA4_g CCCACCGCTCCAGG 1/1G/Uwobblebasepairat ADARLontarget: 
ID uide0lCAP GCGAATTTGGTCAT -6position 38.38% 
NO: 51_128_gID ACAGCCTGTCCACT 1/1U/Umismatchat-3 ADAR2ontarget: 
232 00001__vO GCT position 90.74% 
FIG. 052 1/1G/Gmismatchat-1 ADAJIlspecificity: 
219 position 1.36 
FIG. 1/1G/Uwobblebasepairat ADAI{2specificity: 
238 positionn 1.35 

1/1A/Gmismatchat+15 

____________________________________________~0sition _______________________ 
SEQ >A]3CA4_g CCCACCGCTCCAGG 1/1G/Uwobblebasepairat ADARLontarget: 
ID uide0lCAP GCGAATTTGGACAT -6position 53.60% 

I 51_128_gID ACAGCCTGTCCACT 1/1G/Gmismatchat-1 ADAI{2ontarget: 
233 _____________GCT position 91.32% 

204 

FIG. _v0154 2/2symmetricbulgeat-1 ADAJIlspecificity:
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SEQ Name Sequence StructuralFeatures Mctrics 
IDNO (target/guIde) 
FIG ___________________________________________________________________ 
FIG. 00001__vO 1/1G/Uwobblebasepairat ADARLspecificity: 
219 050 positionn 1.52 
FIG. 1/1A/Gmismatchat1-15 ADAR2specificity: 
239 ____________________________________ position 1.45 
SEQ >ABCA4g CCGACCTCTTCAGG 1/1G/Gmismatchat-1 ADARLontarget: 
ID uide08_MU GCGATCTTGGACAC position 61.32% 
NO: BA512g1 ACAGCCTGTCCACT 1/1U/Umismatchat+3 ADAR2ontarget: 
234 D 02773 GCT position 83.41% 
FIG. v0190 1/1G/Uwobblebasepairat ADARLspecificity: 
220 positionn 1.56 
FIG. 1/1G/Gmismatchat+19 ADAR2specificity: 
240 position 1.54 

SEQ >ABCA4_g CCCACCTCTTCAGG 1/1C/Amismatchat-10 ADARLontarget: 
ID uide08_MU GCGATCTTGGACAC position 75.23% 
NO: BA512g1 ACAACCTGTCCACT 1/1G/Gmismatchat-1 ADAR2ontarget: 
235 D 02773 GCT position 81.74% 
FIG. v0445 1/1U/Umismatchat+3 ADAR1specificity: 
220 position 1.74 
FIG. 1/1G/Uwobblebasepairat ADAI{2specificity: 
241 ____________________________________ +12 position 1.67 

_____________________ ______________________ p ______________________ 

SEQ >A]3CA4_g CCCACCTCTCCAGG 1/1G/Uwobblebasepairat ADARLontarget: 
ID uide0lCAP GCGAATTTGGTCAT -6position 71.78% 

i Si_128_gID ACAGCCTGTCCACT 1/1U/Umismatchat-3 ADAI{2ontarget: 
236 00001__vO GCT position 87.83% 
FIG. 116 1/1G/Gmismatchat-1 ADAJIlspecificity: 
220 position 1.69 
FIG. 1/1G/Uwobblebasepairat ADAI{2specificity: 
242 ___________________________________+2 position 1.31 

___________________________________________ p ______________________ 
SEQ >A]3CA4_g CCCACCTCTCCAGG 1/1G/Uwobblebasepairat ADARLontarget: 
ID uide06_Sha ACGAACTCGGACA -12position 75.77% 
NO: ker5G 256 ACAGTTGTCCACTG 2/1asymmetricbulgeat-11 ADAR2ontarget: 
237 gID 01981 CT position(GG-A) 88.24% 
FIG. _v0028 1/0asymmetricbulgeat-6 ADAJIlspecificity: 
220 position(G-) 1.64 

243 positionspanning0position 1.86 
(GA-CG) 
1/1C/Amismatchat+7 

___________________________________________~0sition _______________________ 
SEQ >A]3CA4_g CCGACCTCTCCAGG 1/1G/Gmismatchat-1 ADARLontarget: 
ID uide08_AW GCGATCTTGGACAC position 77.88% 
NO: BA_512_gI ACAGCCTGTCCACT 1/1U/Umismatchat+3 ADAR2ontarget: 
238 D 02773 GCT position 80.23% 
FIG. v0062 1/1G/Gmismatchat+19 ADAJIlspecificity: 
220 position 1.75 
FIG. ADAR2specificity: 
244 _________________________________ _________________________1.48 
SEQ >A]3CA4_g CCGACCTCTTCAGG 1/1C/Amismatchat-10 ADARLontarget: 
ID uideo8_AIIJ GCGATCTTGGACAC position 67.61% 

i BAS12_gI ACAACCTGTCCACT 1/1G/Gmismatchat-1 ADAI{2ontarget: 
239 D 02773 GCT position 80.01% 
FIG. v0189 1/1U/Umismatchat+3 ADAI{1specificity: 
220 position 1.65 
FIG. 1/1G/Uwobblebasepairat ADAI{2specificity: 
245 ____________________________________ +12 position 1.67 
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FIG. 2/2symmetricbulgeat-1 ADAI{2specificity:
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SEQ Name Sequence StructuralFeatures Mctrics 

IDNO (target/guIde) 

FIG ___________________________________________________________________ 

1/1GIGmismatchat1-19 

_____________________ _______________________ ~0sition _______________________ 

SEQ >ABCA4g CCCACCTCTCCAGG 1/1G/Uwobblebasepairat ADARLontarget: 

ID uldeOlCAP GCGAACTTGGACAT -6position 78.67% 

NO: Si L2SgJD ACAGCCTGTCCACT 1/1GIGmismatchat-1 ADAR2ontarget: 

240 00001__vO GCT position 89.22% 

FIG. 082 ADARLspecificity: 

220 1.75 
FIG. ADAR2specificity: 246 ___________________________________ _______________________ 

_________ ______________________________________ ____________________________ 1.35 
SEQ >ABCA4_g CCGACCTCTTCAGG 2/2symmetricbulgeat-1 ADARLontarget: 
ID uide08All] GCGAACTCGGACA positionspanning0position 56.22% 

I BA_512_gI CACAGCCTGTCCAC (GA-CG) ADAR2ontarget: 
241 D02773 TGCT 1/1G/Uwobblebasepairat 81.20% 
FIG. v0142 positionn ADARLspecificity: 
220 1/1G/Gmismatchat+19 1.52 
FIG. POsition ADAR2specificity: 
247 _______________________________________________________________1.59 
SEQ >ABCA4_g CCCACCTCTCCGGG 1/1G/Gmismatchat-11 ADARLontarget: 
ID uide05_SIn ACGAACTCGGACA position 66.74% 
NO: ker5G 256 CACAGGCTGTCCAC 2/2symmetricbulgeat-1 ADAR2ontarget: 
242 gID 01585 TGCT positionspanning0position 82.99% 
FIG. vOiSS (GA-CG) ADARLspecificity: 
221 1/1C/Amismatchat+7 1.65 
FIG. position ADAR2specificity: 
248 1/1U/Gwobblebasepairat 1.77 

positionn 

SEQ >ABCA4_g CCCACCTCTCCGGG 2/1asymmetricbulgeat-11 ADARLontarget: 
ID uide06_SIn ACGAACTCGGACA position(GG-G) 79.65% 

I ker5G 256 ACAGGTGTCCACTG 1/0asymmetricbulgeat-6 ADAI{2ontarget: 
243 gID 01981 CT position(G-) 83.65% 
FIG. _vOiSS 2/2symmetricbulgeat-1 ADAI{1specificity:18 
221 positionspanning0position ADAI{2specificity: 
FIG. (GA-CG) 1.83 

~0sition 
1/1U/Gwobblebasepairat 

____________ _____________________+10 position _____________________ 
SEQ >ABCA4_g CCCACCTCTCCAGG 1/1G/Gmismatchat-1 ADARLontarget: 
ID uide0lCAP GCGAATTTGGACAC position 83.97% 

I 51_128_gID ACAGCCTGTCCACT 1/1G/Uwobblebasepairat ADAI{2ontarget: 
244 00001__vO GCT positionn 81.88% 
FIG. 113 ADARLspecificity:1.8 
221 ADAI{2specificity: 
FIG. 1.53 
250 _____________ ______________________ 

SEQ >ABCA4_g CCCACCGCTCCAGG 1/1G/Uwobblebasepairat ADARLontarget: 
ID uide02_CAP GCGAACYFATCACA -6position 23.40% 

I 51_512_gID TACAGCCTGTCCAC 2/3asymmetricbulgeat-1 ADAI(2ontarget: 
245 00397_vO TGCT p0sitionspanning0position 8815% 
FIG. 030 (CG-AUC) ADAI(1specificity: 
221 1/1A/Gwobblebasepairat 1.23 
FIG. positionn ADAI{2specificity: 
251 ____________ ____________________ 

________ _________________________________ _________________________1.49 
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SEQ Name Sequence StructuralFeatures Mctrics 

IDNO (target/guIde) 

FIG ___________________________________________________________________ 

SEQ >ABCA4_g CCCACCTCTCCAGG 1/1G/Uwobblebasepairat ADARLontarget: 

ID uldeOlCAP GCGAACYFGGTCAT -6position 74*79% 

I Si_128_gID ACAGCCTGTCCACT 1/1U/Umismatchat-3 ADAR2ontarget: 

246 00001__vO GCT position 86.23% 

FIG. 084 1/1GIGmismatchat-1 ADARLspecificity: 

221 position 1.72 
FIG. ADAR2specificity: 
252 ___________________________________ ______________________ 

_______________________________________________ ____________________________ 1.23 
SEQ >ABCA4g CCCACCGCTCCAGG 1/1GIGmismatchat-1 ADARLontarget: 
ID uide0lCAP GCGAATTTGGACAC position 53.83% 
NO: 51128gID ACAGCCTGTCCACT 1/1G/Uwobblebasepairat ADAR2ontarget: 
247 00001__vO GCT positionn 86.56% 
FIG. 049 1/1AIGwobblebasepairat ADARLspecificity: 
221 1-15position 1.53 
FIG. ADAR2specificity: 
253 _______________________________________________________________ 1.59 
SEQ >ABCA4_g CCCACCGCTCCAGG 1/1G/Uwobblebasepairat ADARLontarget: 
ID uide0lCAP GCGAACYIGGTCAT -6position 36.67% 

I 51_128_gID ACAGCCTGTCCACT 1/1U/Umismatchat-3 ADAR2ontarget: 
248 00001__vO GCT position 87.11% 
FIG. 020 1/1G/Gmismatchat-1 ADARLspecificity: 
221 position 1.34 
FIG. 1/1A/Gwobblebasepairat ADAI{2specificity: 
254 ____________________________________+15 position 1.21 
SEQ >ABCA4_g CCCACCGCTCCAGG 1/1U/Umismatchat-3 ADARLontarget: 
ID uide0lCAP GCGAAYITGGTCAC position 40.04% 
NO: 51_128_gID ACAGCCTGTCCACT 1/1G/Gmismatchat-1 ADAR2ontarget: 
249 00001__vO GCT position 85.77% 
FIG. 051 1/1G/Uwobblebasepairat ADAI{1specificity: 
221 positionn 1.38 
FIG. 1/1A/Gwobblebasepairat ADAI{2specificity: 
255 _____________ _______________________ +15 position 1.48 

describedabovewerefurtheradapted(e.g., themainsegmentoftheguideRNAthatforms 

thestructuralfeaturesuponhybridizationwastrimmedand/orelongatedtoa~1OOmerguide 

RNA)forintranseditingofABCA4.Theelongated1OOmerguideRNAstestedincellswere 

engineeredsuchthatthestructuralfeaturesintheguidetargetRNAscaffoldwouldbe 

positionedasymmetrically(towardsthe5' endofthetargetandthe3' endoftheguideRNA).  

Inthesecellularexperimentsthetargetadenosinewaspositionedtobeacrossfromaround 

the8 0 thnucleotideoftheguideRNA.  

1006771 HBK93cellsnaturallyexpressingADARiweretransfectedwithapiggyBac 

vectorcarryingtheABCA4minigeneandADAR2.EngineeredguideRNAswere 

administeredtocellsandRNAeditingwasquantified48hoursposttransfection.Asshownin 

FIG.46AguidesinwhichtheA/C(target/guide)mismatchwasdesignedtooccurat 
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position80fromthe5' endoftheengineeredguideRNAfacilitatedhigherpercentRNA 

editingoftheABCA45882G->Amutation.  

1006781 FIG.47AandFIG.47BshowheatmapsillustratingpercentRNAeditingofthe 

ABCA405882AmissensemutationfacilitatedbyengineeredpolynucleotidesencodingUl 

promoterdrivenguideRNAswithanSmOPTsequenceandaU7hairpinsequencewhere 

RNAeditingwasfacilitatedbyADARiandADAR2.FortheseFIG.47AandFIG.47B, 

HEK293cellsnaturallyexpressingADARiweretransfectedwithapiggyBacvectorcanying 

theABCA4minigeneandADAR2.EngineeredguideRNAswereadministeredtocellsand 

RNAeditingwasquantified48hoursposttransfection. HeatmapsshowthetargetAtobe 

editedandanoff-targetAimmediately3' ofthetargetAtobeedited.Structuralfeatures 

formeduponhybridizationoftheengineeredguideRNAtothetargetABCA4RNAare 

shownattheleftoftheheatmapsinFIG.47AandFIG.47B.Asummaryofeachengineered 

guideRNAisdescribedbelowinTABLE19.  

1006791 PolynucleotidesequencesencodingengineeredguideRNAstargetingABCA4are 

providedbelowinTABLE19.ThecolumninTABLE19titled"StructuralFeatures 

describesstructuralfeaturesinthedoublestrandedRNAsubstrateformeduponhybridization 

ofthegRNAtothetargetRNA.Theitalicizedsequenceisthesequenceofthe1OOmer 

engineeredguideRNA.  

TABLE19- GuideRNASequencesagainstABCA4forInTrans-EditingExperiments 

SEQIDNO Namc Scqucncc StructuralFcaturcs %RNA 
FIG (target/guide) Eiliting 

FIG.46A U1SmOPT CAGGAGGCCJIAAGCACTCT 2/2symmetnealbulge 
0.100.51 CCGGGACGAACTCGGACA 1/0asymmetricalbulge 

ACAGATGTCCACTGCTGGG 2/1asymmetricalbulge 
CTGGAGGTGCCTGGATAAA 
TCTTGGGg(gg 
AATTTTTGGAG 
CAGGTTYFCTGACTTCGG 

______________________ TCGGAAAACCCCT ______________________ 
SEQIDNO:251 Shakerv0153 CCCAGTGAGCATCTTGI~L4T 1C/Amismatch 8 
FIG.46A U1SmOPT GTGGTTGTTTTGCCGGCAC 2/2synimetncalbulge 

04100.80 CATTCACTCCCAGGAGGCC 1/0asymmetricalbulge 
AA~AGCACTCTCCGGGACGA 2/1asymmetricalbulge 
ACTCGGACiACAGATGTCC 
ACTGCg(gg 
AATTTTTGGAG 
CAGGTTYICTGACTTCGG 

______________________TCGGAAAACCCCT ______________________ 
SEQIDNO:252 ShakervOiSS TGCCGGCACCATTCACTCC 1C/Amismatch 7 
FIG.46A U1SmOPT CAGGAGGCCA/L4GCACTCT 2/2symmetncalbulge 

0.100.51 CCGGGACGI4ACTCGGACA 1G/Gmismatch 
________________________ CACAGGCTGTCCACTGCTG _______________________ 
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SEQIDNO Namc Scqucncc StructuralFcaturcs %RNA 
FIG (targct/guidc) Eiliting 

GGCTGGAGGTGCCTGGAT 
AzIATCTTgtgg 
AATTTTTGGAG 
CAGGTTYFCTGACTTCGG 

______________________TCGGAAAACCCCT _______________________ 
SEQIDNO:253 Shakerv0155 CCCAGTGAGCATCTTCMAT 1C/Amismatch 19 
FIG.46A U1SmOPT GTGGTTGTTTTGCCGGCAC 2/2symmetncalbulge 

FIG.47A 0400.80 CATTCACTCCCAGGAGGCC 1GIGmismatch 
FIG.47B AzIAGCACTCTCCGGGACGA 

ACTCGGACACACAGGCTGT 
CCACTgtgg 
AATTTTTGGAG 
CAGGTTYFCTGACTTCGG 

______________________ TCGGAAAACCCCT _______________________ 

SEQIDNO:254 ATUBAv0414 TGCCGGCACCATTCACTCC 1GIGmismatch 0.33 
FIG.46A U1SmOPT CAGGAGGCCJIAAGCACTCT 

0.100.49 TCAGGGCGI~L4CTTGGACAC 
ACAGCCTGTCCACTGCTGG 
GCTGGAGGTGCCTGGATA 
AuTCTTg(gg 
AATTTTTGGAG 
CAGGTTYFCTGACTTCGG 

______________________ TCGGAAAACCCCT _______________________ 

SEQIDNO:255 ATUBAv0414 CCCAGTGAGCATCTTGI~L4T 1GIGmismatch 2] 
FIG.46A U1 SmOPT GTGGTTGTTTTGCCGGCAC 

0.100.78 CATTCACTCCCAGGAGGCC 
AA~AGCACTCTTCAGGGCGA 
ACTTGGACACACAGCCTGT 
CCACTg(gg 
AATTTTTGGAG 
CAGGTTYFCTGACTTCGG 

______________________ TCGGAAAACCCCT _______________________ 

SEQIDNO:256 ATUBAvO19O TGCCGGCACCATTCACTCC 1GIGmismatch 3 
FIG.46A UlSmOPT CAGGAGGCCJ~L~L4GCACTCT 1U/Umismatch 

0.100.49 TCAGGGCGATCTTGGACAC 1GIGmismatch 

GCTGGAGGTGCCTGGATA 
AuTCTTg(gg 
AATTTTTGGAG 
CAGGTTYFCTGACTTCGG 

______________________ TCGGAAAACCCCT _______________________ 

SEQIDNO:257 ATUBAvO19O CCCAGTGAGCATCTTGI~L4T 1GIGmismatch 2] 
FIG.46A UlSmOPT GTGGTTGTTTTGCCGGCAC 1U/Umismatch 
FIG.47B 0.10028 CATTCACTCCCAGGAGGCC 1GIGmismatch 

AzIAGCACTCTTCAGGGCGA 
TCTTGGACACACAGCCTGT 
CCACTgtgg 
AATTTTTGGAG 
CAGGTTYFCTGACTTCGG 

______________________ TCGGAAAACCCCT _______________________ 

SEQIDNO:258 CAPSLvOOLS TGCCGGCACCATTCACTCC 1GIAmismatch 5 
FIG.46A UlSmOPT CAGGAGGCCAI4AGCACGC 1GIGmismatch 

0.10049 TCCAGGGCGAACTTGGACA 
TACAGCCTGTCCACTGCTG 
GGCTGGAGGTGCCTGGAT 
AzIATCTTgtgg 

______________________ AATTTTTGGAG _______________________ 
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SEQIDNO Namc Scqucncc StructuralFcaturcs %RNA 
FIG (targct/guidc) Eiliting 

CAGGTTYFCTGACTTCGG 
______________________ TCGGAAAACCCCT _______________________ 

SEQIDNO:259 CAPSLvOOLS CCCAGTGAGCATCTTGAZ4T 1G/Amismatch 15 
FIG.46A U1SmOPT GTGGTTGTTTTGCCGGCAC 1GIGmismatch 
FIG.47B O.LOO.78 CATTCACTCCCAGGAGGCC 

AzIAGCACGCTCCAGGGCG 
AuCTTGGACATACAGCCTG 
TCCACTgtgg 
AATTTTTGGAG 
CAGGTTYFCTGACTTCGG 

______________________ TCGGAAAACCCCT _______________________ 

SEQIDNO:260 CAPSLv0084 TGCCGGCACCATTCACTCC 1GIGmismatch 0.33 
FIG.46A ULSmOPT CAGGAGGCCI~L~JAGCACTCT 1U/Umismatch 

0,100.49 CCAGGGCGI~JACTTGGTCAT 
ACAGCCTGTCCACTGCTGG 
GCTGGAGGTGCCTGGATA 
~4~4TCTTgtgg 
AATTTTTGGAG 
CAGGTTYICTGACTTCGG 

______________________TCGGAAAACCCCT _______________________ 
SEQIDNO:261 CAPSLv0084 CCCAGTGAGCATCTTGAZ4T 1GIGmismatch 1] 
FIG.46A UlSmOPT GTGGTTGTTTTGCCGGCAC 1U/Umismatch 
FIG.47B 0,100.78 CATTCACTCCCAGGAGGCC 

AzIAGCACTCTCCAGGGCGA 
ACTTGGTCATACAGCCTGT 
CCACTgtgg 
AATTTTTGGAG 
CAGGTTYICTGACTTCGG 

______________________ TCGGAAAACCCCT _______________________ 

SEQIDNO:262 Shakerv0156 CCCAGTGAGCATCTTGAI4T 1C/Amismatch 12 
FIG.47A U1SmOPT GTGGTTGTTTTGCCGGCAC 2/2sy S 

mmetncalbulge 
CATTCACTCCCAGGAGGCC 110asymmetricalbulge 
A1414GCACTCTCCGGGACGA 1/0asymmetricalbulge 
ACTCGGACiACAGTTGTCC 
ACTGCg4gg 

CAGGTTYICTGACTTCGG 
______________________ TCGGAAAACCCCT _______________________ 

SEQIDNO:263 Shakerv0154 CCCAGTGAGCATCTTGI4I4T 1C/Amismatch 1] 
FIG.47A U15mOPT GTGGTTGTTTTGCCGGCAC 2/2sy S 

CATTCACTCCCAGGAGGCC 1/0asymmetricalbulge 
A1414GCACTCTCCGGGACGA 1/0asymmetricalbulge 
ACTCGGACiACAGCTGTCC 
ACTGCgtgg 
AATTTTTGGAG 
CAGGTTYFCTGACTTCGG 

______________________TCGGAAAACCCCT _______________________ 
SEQIDNO:265 Shakerv0025 CCCAGTGAGCATCTTGI~L4T 1C/Amismatch 10 
FIG.47A U15mOPT GTGGTTGTTTTGCCGGCAC 2/2sy S 

CATTCACTCCCAGGAGGCC 1/0asymmetricalbulge 
A1414GCACTCTCCAGGACGA 2/1asymmetricalbulge 
ACTCGGACiACAGATGTCC 
ACTGCgtgg 
AATTTTTGGAG 
CAGGTTYICTGACTTCGG 

______________________ TCGGAAAACCCCT _______________________ 
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SEQIDNO Namc Scqucncc StructuralFcaturcs %RNA 
FIG (targct/guidc) Eiliting 

SEQIDNO:266 Shakerv0026 CCCAGTGAGCATCTTGI4I4T 1C/Amismatch 15 
FIG.47A U1SmOPT GTGGTTGTTTTGCCGGCAC 2/2synimetncalbulge 

CATTCACTCCCAGGAGGCC 110asymmetricalbulge 
AzIAGCACTCTCCAGGACGA 1/0asymmetricalbulge 
ACTCGGACiACAGCTGTCC 
ACTGCg4gg 
AATTTTTGGAG 
CAGGTTYFCTGACTTCGG 

______________________ TCGGAAAACCCCT _______________________ 

SEQIDNO:267 CAPSLvOOSi CCCAGTGAGCATCTTGI~L4T 1GIGmismatch 20 
FIG.47A U1SmOPT GTGGTTGTTTTGCCGGCAC 

CATTCACTCCCAGGAGGCC 
AzIAGCACTCTCCAGGGCGA 
ACTTGGACACACAGCCTGT 
CCACTgtgg 
AATTTTTGGAG 
CAGGTTYFCTGACTTCGG 

______________________TCGGAAAACCCCT _______________________ 
SEQIDNO:268 CAPSLv0049 CCCAGTGAGCATCTTGI4I4T 1A/Gmismatch 18 
FIG.47A U15mOPT GTGGTTGTTTTGCCGGCAC 1GIGmismatch 

CATTCACTCCCAGGAGGCC 
AzIAGCACGCTCCAGGGCG 
AuTTTGGACACACAGCCTG 
TCCACTgtgg 
AATTTTTGGAG 
CAGGTTYFCTGACTTCGG 

______________________ TCGGAAAACCCCT _______________________ 

SEQIDNO:269 CAPSLv0019 CCCAGTGAGCATCTTGI~L4T 1A/Gmismatch 15 
FIG.47A U15mOPT GTGGTTGTTTTGCCGGCAC 1GIGmismatch 

CATTCACTCCCAGGAGGCC 1U/Umismatch 
AA~AGCACGCTCCAGGGCG 
~4~4CTTGGTCACACAGCCTG 
TCCACTg(gg 
AATTTTTGGAG 
CAGGTTYFCTGACTTCGG 

SEQIDNO:270 CAPSLv0052 CCCAGTGAGCATCTTGI~L4T 1G/Amismatch 14 
FIG.47A U15mOPT GTGGTTGTTTTGCCGGCAC 1GIGmismatch 

CATTCACTCCCAGGAGGCC 1U/Umismatch 
AA~AGCACGCTCCAGGGCG 
~4~4TTTGGTCATACAGCCTG 
TCCACTg(gg 
AATTTTTGGAG 
CAGGTTYFCTGACTTCGG 

______________________ TCGGAAAACCCCT _______________________ 

SEQIDNO:271 CAPSLvOl16 CCCAGTGAGCATCTTGI~L4T 1GIGmismatch 16 
FIG.47A UlSmOPT GTGGTTGTTTTGCCGGCAC 1U/Umismatch 

CATTCACTCCCAGGAGGCC 
AA~AGCACTCTCCAGGGCGA 
ATTTGGTCATACAGCCTGT 
CCACTg(gg 
AATTTTTGGAG 
CAGGTTYFCTGACTTCGG 

______________________ TCGGAAAACCCCT _______________________ 

SEQIDNO:272 CAPSLv0082 CCCAGTGAGCATCTTGI~L4T 1GIGmismatch 20 
FIG.47A U1SmOPT GTGGTTGTTTTGCCGGCAC 

________________________ CATTCACTCCCAGGAGGCC _______________________ 
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SEQIDNO Namc Scqucncc StructuralFcaturcs %RNA 
FIG (targct/guidc) Eiliting 

AzIAGCACTCTCCAGGGCGA 
ACTTGGACATACAGCCTGT 
CCACTgtgg 
AATTTTTGGAG 
CAGGTTYFCTGACTTCGG 

______________________TCGGAAAACCCCT _______________________ 
SEQIDNO:273 CAPSLvOL13 CCCAGTGAGCATCTTGIL4T 1GIGmismatch 20 
FIG.47A U1SmOPT GTGGTTGTTTTGCCGGCAC 

CATTCACTCCCAGGAGGCC 
AzIAGCACTCTCCAGGGCGA 
ATTTGGACACACAGCCTGT 
CCACTgtgg 
AATTTTTGGAG 
CAGGTTYFCTGACTTCGG 

______________________ TCGGAAAACCCCT _______________________ 

SEQIDNO:274 CAPSLv0020 CCCAGTGAGCATCTTGIL4T 1A/Gmismatch 14 
FIG.47A U1SmOPT GTGGTTGTTTTGCCGGCAC 1GIGmismatch 

CATTCACTCCCAGGAGGCC 1U/Umismatch 
AzIAGCACGCTCCAGGGCG 
AuCTTGGTCATACAGCCTG 
TCCACTgtgg 
AATTTTTGGAG 
CAGGTTYFCTGACTTCGG 

______________________ TCGGAAAACCCCT _______________________ 

SEQIDNO:275 ATUBAv0446 CCCACCTCTTCAGGGCGAT 1U/Umismatch 23 
FIG.47A ULSmOPT CTTGGACACACAGCCTGTC 1GIGmismatch 

CACTGCTg4gg 
AATTTTTGGAG 
CAGGTTYICTGACTTCGG 

______________________ TCGGAAAACCCCT _______________________ 

SEQIDNO:276 AJUBAv0445 CCCACCTCTTCAGGGCGAT 1U/Umismatch 18 
FIG.47A ULSmOPT CTTGGACACACIL4CCTGTC 1GIGmismatch 

CACTGCTgtgg 1CIAmismatch 
AATTTTTGGAG 
CAGGTTYFCTGACTTCGG 

SEQIDNO:277 AJUBAvOLS9 CCGACCTCTTCAGGGCGAT 1GIGmismatch 20 
FIG.47A ULSmOPT CTTGGACACACIL4CCTGTC 1U/Umismatch 

CACTGCTgtgg 1GIGmismatch 
AATTTTTGGAG 1C/Amismatch 
CAGGTTYFCTGACTTCGG 

______________________ TCGGAAAACCCCT _______________________ 

SEQIDNO:278 Shakerv0220 CCCAGTGAGCATCTTGIL4T 212symmetncalbulge 13 
FIG.47B U1SmOPT GTGGTTGTTTTGCCGGCAC 110asymmetricalbulge 

CATTCACTCCCAGGAGGCC 1I0asymmetricalbulge 
AzIAGCACTCTCCGGGGCG 
vIACTCGGACiACAGTTGTC 
CACTGCgtgg 
AATTTTTGGAG 
CAGGTTYFCTGACTTCGG 

______________________ TCGGAAAACCCCT _______________________ 

SEQIDNO:279 Shakerv0153 CCCAGTGAGCATCTTGIL4T 1CIAmismatch 8 
FIG.47B U15mOPT GTGGTTGTTTTGCCGGCAC 212synimetncalbulge 

CATTCACTCCCAGGAGGCC 110asymmetricalbulge 
AzIAGCACTCTCCGGGACGA 211asymmetricalbulge 
ACTCGGACALCAGATGTCC 

______________________ACTGCgtgg _______________________ 
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SEQIDNO Namc Scqucncc StructuralFcaturcs %RNA 
FIG (targct/guidc) Eiliting 

AATTTTTGGAG 
CAGGTTYFCTGACTTCGG 

______________________ TCGGAAAACCCCT _______________________ 

SEQIDNO:280 ShakervOO28 CCCAGTGAGCATCTTGI4I4T 1C/Amismatch 24 
FIG.47B U1SmOPT GTGGTTGTTTTGCCGGCAC 2/2symmetncalbulge 

CATTCACTCCCAGGAGGCC 110asymmetricalbulge 
AzIAGCACTCTCCAGGACGA 1/0asymmetricalbulge 
ACTCGGACiACAGTTGTCC 
ACTGCg4gg 
AATTTTTGGAG 
CAGGTTYFCTGACTTCGG 

______________________ TCGGAAAACCCCT _______________________ 

SEQIDNO:281 Shakerv0027 CCCAGTGAGCATCTTCMAT 1C/Amismatch 27 
FIG.47B U15mOPT GTGGTTGTTTTGCCGGCAC 2/2synimetncalbulge 

CATTCACTCCCAGGAGGCC 1G/Gmismatch 
AA~AGCACTCTCCAGGACGA 
ACTCGGACACACAGGCTGT 
CCACTg(gg 
AATTTTTGGAG 
CAGGTTYFCTGACTTCGG 

______________________ TCGGAAAACCCCT _______________________ 

SEQIDNO:283 CAPSLvOOSO CCCAGTGAGCATCTTGI~L4T 1G/Amismatch 22 
FIG.47B U15mOPT GTGGTTGTTTTGCCGGCAC 1G/Gmismatch 

CATTCACTCCCAGGAGGCC 
AA~AGCACGCTCCAGGGCG 
~4~4TTTGGACATACAGCCTG 
TCCACTg(gg 
AATTTTTGGAG 
CAGGTTYFCTGACTTCGG 

______________________ TCGGAAAACCCCT _______________________ 

SEQIDNO:284 CAPSLv0030 CCCAGTGAGCATCTTGI~L4T 1A/Gmismatch 22 
FIG.47B U15mOPT GTGGTTGTTTTGCCGGCAC 2/2synimetncalbulge 

CATTCACTCCCAGGAGGCC 
AzIAGCACGCTCCAGGGCG 
~4~4CTTATCACATACAGCCT 

AATTTTTGGAG 
CAGGTTYFCTGACTTCGG 

______________________ TCGGAAAACCCCT _______________________ 

SEQIDNO:285 CAPSLv0051 CCCAGTGAGCATCTTGI~L4T 1A/Gmismatch 15 
FIG.47B U15mOPT GTGGTTGTTTTGCCGGCAC 1G/Gmismatch 

CATTCACTCCCAGGAGGCC 1U/Umismatch 
AzIAGCACGCTCCAGGGCG 
1414TTTGGTCACACAGCCTG 

TCCACTgtgg 
AATTTTTGGAG 
CAGGTTYFCTGACTTCGG 

______________________ TCGGAAAACCCCT _______________________ 

SEQIDNO:286 CAPSLvOl15 CCCAGTGAGCATCTTGI~L4T 1G/Gmismatch 20 
FIG.47B UlSmOPT GTGGTTGTTTTGCCGGCAC 1U/Umismatch 

CATTCACTCCCAGGAGGCC 
AzIAGCACTCTCCAGGGCGA 
ATTTGGTCACACAGCCTGT 
CCACTgtgg 
AATTTTTGGAG 
CAGGTTYFCTGACTTCGG 

______________________ TCGGAAAACCCCT _______________________ 
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SEQIDNO Namc Scqucncc StructuralFcaturcs %RNA 

FIG (targct/guidc) Eiliting 

SEQIDNO:289 CAPSLvOL14 CCCAGTGAGCATCTTGI4I4T 1GIGmismatch 2] 
FIG.47B U1SmOPT GTGGTTGTTTTGCCGGCAC 

CATTCACTCCCAGGAGGCC 
AzIAGCACTCTCCAGGGCGA 
ATTTGGACATACAGCCTGT 
CCACTgtgg 
AATTTTTGGAG 
CAGGTTYFCTGACTTCGG 

______________________TCGGAAAACCCCT _______________________ 

SEQIDNO:291 ATUBAv0062 CCCAGTGAGCATCTTGI4I4T 1GIGmismatch 23 
FIG.47B U1SmOPT GTGGTTGTTTTGCCGGCAC 1U41mismatch 

CATTCACTCCCAGGAGGCC 1GIGmismatch 
AzIAGCACTCTCCAGGGCGA 
TCTTGGACACACAGCCTGT 
CCACTgtgg 
AATTTTTGGAG 
CAGGTTYFCTGACTTCGG 

______________________ TCGGAAAACCCCT _______________________ 

EXAMPLE11 

RNAEditinginCellsbyLRRK2-TargetingEngineeredGuideRNAs 

1006801 ThisexampledescribesincellADAR-mediatedRNAeditingofLRRK2 

facilitatedbyengineeredguideRNAofthepresentdisclosure.SelectengineeredguideRNAs 

discoveredfromahighthroughputscreendescribedinEXAMPLE9werefurtheradapted 

(e.g.,themainsegmentoftheguideRNAthatformsthestructuralfeaturesupon 

hybridizationwastrimmedand/orelongatedtoa~1OOmerguideRNA)forintranseditingof 

LRRK2incells.TwoguideRNAdesignstargetingtheLRRK2020195mutationwere 

345).ThefirstengineeredguideRNA("VOl180.100.50")contained100nucleotideswith 

thetargetAinLRRK2tobeeditedacrossfromthenucleotideatposition50inthe 

engineeredguideRNA.ThesecondengineeredguideRNA('NO1180.100.80")contained 

100nucleotideswiththetargetAinLRRK2tobeeditedacrossfromthenucleotideat 

position80intheguide.TheelongatedlOOmerguideRNAstestedincellswereengineered 

suchthatthestructuralfeaturesintheguidetargetRNAscaffoldwouldbepositioned 

symmetrically(towardsthemiddleoftheguide-targetRNAscaffolcVvO1180.100.50)or 

asymmetrically(towardsthe5' endofthetargetandthe3' endoftheguideRNAvO118 

0.100.80).BothengineeredguideRNAsfurtherformeda6/6symmetricalinternalloopand2 

othermismatches(anAIGmismatchandaC/Umismatch)apartfromtheA/Cmismatchat 

thetargetadenosine.AsummaryofeachengineeredguideRNAisdescribedbelowin 
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TABLE20.ThecolumninTABLE20titled'~Structura1Features' describesstructural 

featuresinthedoublestrandedRNAsubstrateformeduponhybridizationofthegRNAtothe 

targetRNA.  

________ TABLE20- Anti-LRRK2En ineeredGuideRNAs 
SEQIDNO ID EngineeredGuideKNA StructuralFeatures RNA 

Sequence editing 
[ADARi, 

DARi+ 
____________________________________________________________ DAR2J 
SEQIDNO: VO1180.100.50GTGCCCTCTGATG7FFTTTATC6/6symmetricalinternalioop [8,28] 
344 CCCATTCTACAGCATTACGG3mismatches(A/CA/GC/U) 

GCAGTGCCGTAGTGTCGTT 
CTTTGCAATGATGGCAGCA 
TGGGATACAGTGTGAAAA 
gAATTTTTGGAG 

CAGGTTYFCTGACTTCGGTC 
_________ GGAAAACCCCT __________________________ 
SEQIDNO: VO1180.100.80CTGGCAACTTCAGGTGCACG6/6symmetricalinternalioop [19,58] 
345 AACCCTGGTGTGCCCTCTG3mismatches(A/CA/GC/U) 

TGTTTTTATCCCCATTCTAC 
GCAYFACGGAGCAGTGCCG 
AGTGTCGTTTCTTTGCAAgtg 

___________________AATTTTTGGAG __________________________ 

1006811 EngineeredguideRNAsweretestedfortheirabilitytofacilitateADAR-mediated 

RNAeditingoftheG2019SLRRK2mutationinWTHEK293cellstransfectedwitha 

piggyBacvectorcarryingaLRRK2minigene.WTHEK293cellsnaturallyexpress 9 

InexpenmentsinwhichRNAeditingmediatedviaADARiandADAR2wastestedADAR2 

wasoverexpressedincellsviathesamepiggyBacvectorcariyingtheLRRK2minigene.  

thepresenceofADARionly(FIG.43A)orADARiandADAR2(FIG.43B).AGFP 

plasmidwasusedasacontrol.FIG.43AandFIG.43BshowthatengineeredguideRNAs 

containingaSmOPTsequenceandaU7hairpinsequencefacilitatedanon-targetediting 
4 

efficiencyof ointhepresenceofADARionlyand280ointhepresenceofADARiand 

ADAR2.FIG.43AandFIG.43BshowthatguideRNAscontainingaSmOPTsequenceand 

aU7hairpinsequencefacilitatedanon-targeteditingefficiencyof190ointhepresenceof 

ADARionlyand580o9 
inthepresenceofADARiandADAR2.Furtherexperimentation 

demonstratedthatthefirstengineeredguideRNA('NO1180.100.50")hadaGibbsfree 

energy(delta0)of- 161. 98kcal/molandthesecondengineeredguideRNA('NO118 

0.100.80")hadadelta0of- 169.44kcal/mol.ThestructuresofbothengineeredguideRNAs 

areshownbeneaththegraphsinFIG.43A- FIG.43B.Asseeninthestructuraldiagrams 

thesecondengineeredguideRNA("VOl180.100.50")formedalongercontinuousstretchof 
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SchematicsofthepiggyBacconstructsareshownin131G.42.Experimentswereconductedin
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duplexRNAwiththetargetRNA.Thesefiguresshowthatasymmetricpositioningofthe 

A/Cmismatch(e.g.,0.100,80designs)wasgenerallypreferableingRNAdesignsasopposed 
0 

tocentenngoftheA/Cmismatch(e.g.,0.100.50designs).  

EXAMPLE12 

EngineeredGuideRNAsagainstSNCA 

1006821 Thisexampledescribesconstructsofthepresentdisclosureencodingengineered 

guideRNAsdesignedtotargetastartsiteortranslationinitiationsite(TIS)(alsoreferredto 

astranslationstartsite(TSS))intheSNCAgene.Engineeredguideconstructsweredesigned 

totargetSNCATISadenosineatnucleotideposition26ofExon2(correspondingto 

nucleotideposition264ofmostSNCAvariants,0 Exon1andExon2).  

1006831 HEK293cellsweretransfectedwithaplasmidencodingaguideRNAofinterest 

andRNAeditingwasassessed48hourspost-transfection.RNAeditingwasassessedfor 

ADARionlywhichisnaturallyexpressedbyHEK293cellsandADARiandADAR2.In 

thelatterexperimentHEK293cellswereco-transfectedwithapiggybacvectorencoding 

ADAR2.LevelsofRNAeditingwerequantifiedbySangersequencingandanalyzedusinga 

sequencinganalysisscript(EditADAR).  

1006841 131G.52- FIG.94showplotsofRNAeditingatthetargetAtobeedited("0"on 

thex-axis)andatRNAeditingatoff-targetpositions(representedasblackbarsatpositions 

thatarenot"0").Biologicalreplicatesareshownineachcolumn.HighlevelsofRNAediting 

ofSNCAwereobservedinseveralguideRNAconstructs.GuideconstructsshowninFIG.  

NO:92,respectivelyexhibitedhighlevelsofRNAeditingandahighratioofon-targetto 

off-targetedits.GuidesshowninFIG.67- FIG.75areguidesofthepresentdisclosurethat 

compriseoligotetherswhichisasegmentoftheguideadjacenttothetargetingsequence 

thathasnon-continuouscomplementaritytothetargetstrand.  

1006851 SequencesofguidesshowninFIG.52- FIG.94aredescribedbelowinTABLE 

21.TABLE21belowalsodescribesfeaturesformeduponhybridizationofagivenguidetoa 

targetRNAalongwithanon-latenthU7hairpinthepercenton-targetRNAediting 

observedon-targeteditingasapercentageoftotalRNAeditingthatison-targetRNA 

editingandon-targeteditingasapercentageofRNAeditingatthetargetinthestartsiteand 

downstreamofthestartsiteinthecodingregion.  

TABLE21- EngineeredGuideRNASequencesAgainstSNCA 
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69,FIG.74,andFIG.85,correspondingtoSEQIDNO:76,SEQIDNO:81andSEQID
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SEQID Scqucncc StructuralFcaturcs Pcrccnt PcrccntofTotal 
NO (targct/guidc) On-Iarget On-Targetand 
FIG Editing Downstream 

[ADARi, Editingthatis 
ADARi+ On-Target 
ADAR2I [ADARi, 

ADARi+ 
_____________________________________________________ ADAR2I 

Target 
Sequence________________________________________________________ _____________________________ 

SEQID TAATAGGGATAGGGATAGGGAC 3xImRNt [20,40] [12,19] 
NO:59 AACTCCCTCCTTGGCCTTTGAAA A/Cmismatchat0 

GTCCTTTCATGAATACATCCACG positionSmOPT 
FIG.52 GCTAATGAATTCCTTTACACCAC hU7hairpin 

ACTGTCGTCGAATGGCCACTCCC 
AGTTCTCATATAATTTTTGGAG 
CAGGTTTTCTGACTTCGGTCG 

_______ GAAAACCCCTCC __________________________________ 

SEQID TAATAGGGATAGGGATAGGGAC 3xhnRNTh [13,23] [;7, 13.5] 
NO:60 AACTCCCTCCTTGGCCTTTGAAA A/Cmismatchat0 

GTCCTTTCATGAATACATCCACG position 
FIG.53 GCTAATGTGGAATAGTATAACA G1uR2recruitment 

ATATGCTAAATGTTGTTATAGTA domainat-17position 
TCCCACGAATTCCTTTACACCAC SmOPThU7 
ATATAATTTTTGGAGCAGGTTT hairpin 
TCTGACTTCGGTCGGAAAACC 

_______ CCTCC __________________________________ 

SEQID TAATCAACTCCCTCCTTGGCCT A/Cmismatchat0 [10,37] [10,17] 
NO:61 TTGAAAGTCCTTTCATGAATACA position 

CCCTATGATATTGTTGTAAATCG flipGluR2 
FIG.54 TATAACAATATGATAAGGTGCA recruitmentdomain 

TCCACGGCTAATGAATTCCTTTA at+6position 
CACCACACTGTCGTCGAATGGC SmOPThU7 
CACTCCCAGTTCTCATATAATTT hairpin 
TTGGAGCAGGTTTTCTGACTT 

_______ CGGTCGGAAAACCCCTCC __________________________________ 

SEQID TAATAGGGATAGGGATAGGGAC 3xhnRNP [6,25] [7,16] 
NO:62 AACTCCCTCCTTGGCCTTTGAAA A/Cmismatchat-1 

FIG.55 GCTAATGAATTCCTTTACACCAC hU7hairpin 
ACTGTCGTCGAATGGCCACTCCC 
AGTTCTCATATAATTTTTGGAG 
CAGGTTTTCTGACTTCGGTCG 

_______ GAAAACCCCTCC __________________________________ 

SEQID TAATAGGGATAGGGATAGGGAC 3xhnRNt [9,22] [6,10.5] 
NO:63 CCTGTTTGGTTCTCTCAGCAGCA A/Cmismatchat-1 

GCCACAACTCCCTCCTTGGCCTT position 
FIG.56 TGAAAGTCCTTTCATGAATACAT 1/1mismatchat1-62 

CCATAGCTAATGAATTCCTTTAC position 
ACCACATATAATTTTTGGAGCA SmOPThU7 
GGTTTTCTGACTTCGGTCGGA hairpin 

_______ AAACCCCTCC __________________________________ 

SEQID TAATGCCACAACTCCCTCCTTGG A/Cmismatchat0 [3,45] [5,23] 
NO:64 CCTTTGAAAGTCCTTTGATGCAT position 

ACATCCACGGCTAATGAATTCCT 1/1mismatchat1-10 
FIG.57 TTACACCACACTGGAAAACATA position 

AAATACACTTTGATATAATTTTT 1/1mismatchat1-14 
GGAGCAGGTTTTCTGACTTCG position 

_______ GTCGGAAAACCCCTCC __________________________________ 
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GTCCTTTCATGAATACATCCATA positionSmOPT
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SEQID Scqucncc StructuralFcaturcs Pcrccnt PcrccntofTotal 
NO (targct/guidc) On-Iarget On-Targetand 
FIG Editing Downstream 

[ADARi, Editingthatis 
ADARi+ On-Target 
ADAR2I [ADARi, 

ADARi+ 
_____________________________________________________ ADAR2I 

SmOPThU7 
_________________________________________ hairpin ___________________________ 

SEQID TAATGCCACAACTCCCTCCTTGG A/Cmismatchat0 113,21] 113,18] 
NO:65 CCTTTGAAAGTCCTTTGATGCAT position 

ACATCCACGGCTAATGAATTCCT 1/1mismatchat1-10 
FIG.58 TTACAGGAGAGTCAATTATGAT position 

ATTATAGAGTTTGACTGAAAAA 1/1mismatchat1-14 
TCATGAGAAACCCTCCAAAGTG position 
TGAGACTCTTTTAAGTGTATATA 65/31 asymmetric 
ATTTTTGGAGCAGGTTTTCTG loopat-21position 
ACTTCGGTCGGAAAACCCCTC SmOPThU7 

U U 

_________ C hairpin _________________________ 
SEQID TAATGCCACAACTCCCTCCTTGG A/Cmismatchat0 [22,50] [18,18] 
NO:66 CCTTTGAAAGTCCTTTGATGCAT position 

ACATCCACGGCTAATGAATTCCT 1/1mismatchat1-10 
FIG.59 TTACACCACATTAGCCAGAAGG position 

CTTGAAGGCAAGGCGTGAGGGA 1/1mismatchat1-14 
GCGCCCAGGACGCTCTCGGAGA position 
TATAATTTTTGGAGCAGGTTTT 49/4 asymmetricioop 
CTGACTTCGGTCGGAAAACCC at-26position 

CTCC SmOPThU7 
_______________________________________ hairpin _________________________ 

SEQID TAATGCTTCTGCCACACCCTGTT A/Cmismatchat0 [18,37] [12,15] 
NO:67 TGGTTTTCTCAAAGGGTATGAA position 

GAAGGGGAGCTTGGCCTTTGAA 1/1mismatchat1-10 
FIG.60 AGTCCYJTGATGCATACATCCAC position 

GGCTAATGAATTCCTTTACACCA 1/1mismatchat1-14 
CATATAATTTTTGGAGCAGGTT position 
TTCTGACTTCGGTCGGAAAAC 20/20 symmetricioop 

CCCTCC at 1-35 position 

_______________________________________ hairpin _________________________ 
SEQID TAATGCCACAACTCCCTCCTTGG A/Cmismatchat0 [3,38] [5,24] 
NO:68 CCTTTGAAAGTCCTTTGATGCAT position 

ACATCCACGGCTATACTTTTCCT 1/1mismatchat1-10 
FIG.61 TTACACCACACTGGAAAACATA position 

AAATACACTTTGATATAATTTTT 1/1mismatchat1-14 
GGAGCAGGTTTTCTGACTTCG position 

GTCGGAAAACCCCTCC 6/6 symmetricioopat 
-6 position 

SmOPThU7 
U U 

_______________________________________ hairpin _________________________ 
SEQID TAATGCCACAACTCCCTCCTTGG A/Cmismatchat0 [1.5,13] [5,21] 
NO:69 CCTTTGAAAGTCCTTTGATGCAT position 

ATATTTACGGCTAATGAATTCCT 2/2Wobblepairsat 
FIG.62 TTACACCACACTGGAAAACATA +2to1-3positions 

AAATACACTTTGATATAATTTTT 1/1mismatchat1-10 
GGAGCAGGTTTTCTGACTTCG position 

GTCGGAAAACCCCTCC 1/1mismatchat1-14 

_____________________________________________ ~0sition _____________________________ 
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SEQID Scqucncc StructuralFcaturcs Pcrccnt PcrccntofTotal 
NO (targct/guidc) On-Iarget On-Targetand 
FIG Editing Downstream 

[ADARi, Editingthatis 
ADARi+ On-Target 
ADAR2I [ADARi, 

ADARi+ 
_____________________________________________________ ADAR2I 

SmOPThU7 
_________________________________________ hairpin ___________________________ 

SEQID TAATGCCACAACTCCCTCCTTGG A/Cmismatchat0 [5,37] [5,17] 
NO:70 CCTTTGAAAGTGCYITCACGAAT position 

ACATCCACGGCTAATGAATTCCT 1/1mismatchat1-12 
FIG.63 TTACACCACACTGGAAAACATA position 

AAATACACTTTGATATAATTTTT 1/1mismatchat1-19 
GGAGCAGGTTTTCTGACTTCG position 

GTCGGAAAACCCCTCC SmOPThU7 
_______________________________________ hai__in _________________________ 
_______________________ rp _______________ 

SEQID TAATGCCACAACTCCCTCCTTGG A/Cmismatchat0 [7,29] [5,16] 
NO:71 CCTTTGAAAGTGCYFTCACGAAT position 

ACATCCACGGCTATACTTTTCCT 1/1mismatchat1-12 
FIG.64 TTACACCACACTGGAAAACATA position 

AAATACACTTTGATATAATTTTT 1/1mismatchat1-19 
GGAGCAGGTTTTCTGACTTCG position 

GTCGGAAAACCCCTCC 6/6 symmetricioopat 
-6 position 

SmOPThU7 
_______________________________________ hairpin _________________________ 

SEQID TAATCAACTCCCTCCTTGGCCTT A/Cmismatchat0 [7,38] [6,19] 
NO:72 TGAAAGTCCTTTCATGAATACAT position 

CCACGGCTAATGAATTCCTTTAC SmOPThU7 
FIG.65 ACCACACTGTCGTCGAATGGCC hairpin 

ACTCCCAGTTCTCATATATAAAT 
TTTTGGAGCAGGTTTTCTGAC 

_______ TTCGGTCGGAAAACCCCTCC____________________________________ 
SEQID TAATCAACTCCCTCCTTGGCCTT Nomismatches [2,9] [3,6] 
NO:73 TGAAAGTCCTTTCATGAATACAT SmOPThU7 

CCATGGCTAATGAATTCCTTTAC hairpin 

ACTCCCAGTTCTCATATATAAAT 
TTTTGGAGCAGGTTTTCTGAC 

_______ TTCGGTCGGAAAACCCCTCC____________________________________ 
SEQID TAATGCCACAACTCCCTCCTTG A/Cmismatchat0 [30,59] [24,19] 
NO:74 GCCTTTGAAAGTCCTTTCATGAA position 

TACATCCACGGCTAATGAATTCC 49/4 asymmetricioop 
FIG.67 TTTACACCACATTAGCCAGAAG at-26position 

GCTTGAAGGCAAGGCGTGAGGG SmOPThU7 
AGCGCCCAGGACGCTCTCGGAG hairpin 
ATATATAAATTTTTGGAGCAGG 
TTTTCTGACTTCGGTCGGAAA 

_______ ACCCCTCC __________________________________ 

SEQID TAATCCTCCTTGGCCTTTGAAAG A/Cmismatchat0 [31,54] [26,22] 
NO:75 TCCTTTCATGAATACATCCACGG position 

CTAATGAATTCCTTTACACCACA 49/4 asymmetricioop 
FIG.68 TTAGCCAGAAGGCTTGAAGGCA at-26position 

AGGCGTGAGGGAGCGCCCAGGA SmOPThU7 
CGCTCTCGGAGATATATAAATT hairpin 
TTTGGAGCAGGTTTTCTGACT 

_______ TCGGTCGGAAAACCCCTCC____________________________________ 
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FIG.66 ACCACACTGTCGTCGAATGGCC
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SEQID Scqucncc StructuralFcaturcs Pcrccnt PcrccntofTotal 
NO (targct/guidc) On-Iarget On-Targetand 
FIG Editing Downstream 

[ADARi, Editingthatis 
ADARi+ On-Target 
ADAR2I [ADARi, 

ADARi+ 
_____________________________________________________ ADAR2I 

SEQID TAATCTYIGAAAGTCCTTTCATG A/Cmismatchat0 [24,45] [35,32] 
NO:76 AATACATCCACGGCTAATGAAT position 

TCCTTTACACCACATTAGCCAGA 49/4 asymmetricioop 
FIG.69 AGGCTTGAAGGCAAGGCGTGAG at-26position 

GGAGCGCCCAGGACGCTCTCGG SmOPThU7 
AGATATATAAATTTTTGGAGCA hairpin 
GGTTTTCTGACTTCGGTCGGA 

_______ AAACCCCTCC __________________________________ 

SEQID TAATGCCACAACTCCCTCCTTGG A/Cmismatchat0 [24,39] [23,18] 
NO:77 CCTTTGAAAGTCCTTTGATGCAT position 

ACATCCACGGCTAATGAATTCCT 1/1mismatchat1-10 
FIG.70 TTACACCACATTAGCCAGAAGG position 

CTTGAAGGCAAGGCGACAGGGA 1/1mismatchat1-14 
GCGCCCAGGACGCTCTCGGAGA position 
TATATAAATTTTTGGAGCAGGT 49/4 asymmetricloop 
TTTCTGACTTCGGTCGGAAAA at-26position 

CCCCTCC 2/2 symmetricbulge 
at -97 position 
SmOPThU7 

_______________________________________ hairpin _________________________ 
SEQID TAATGCCACAACTCCCTCCTTGG A/Cmismatchat0 [12,32] [18,18] 
NO:78 CCTTTGAAAGTCCTTTGATGCAT position 

ACATCCACGGCTAATGAATTCCT 1/1mismatchat1-10 
FIG.71 TTACACCACATTAGCAAAGGCA position 

GAAGGCTTGAAGGCAAGGACAC 1/1mismatchat1-14 
CGGGAGCGCCCAGGACGCTCTC position 
GGAGGGGCCGGGATATATAAAT 49/4asymmetricloop 
TTTTGGAGCAGGTTTTCTGAC at-26position 
TTCGGTCGGAAAACCCCTCC 5/5 symmetricloopat 

-96 to position 

_______________________________________ hairpin _________________________ 
SEQID TAATGCCACAACTCCCTCCTTGG A/Cmismatchat0 [20,37] [15,16] 
NO:79 CCTTTGAAAGTCCTTTCACGAAT position 

ACATCCACGGCTAATGAATTCCT 1/1mismatchat1-12 
FIG.72 TTACACCACATTAGCCAGAAGG position 

CTTGAAGGCAAGGCGGAGGGAG 49/4asymmetricloop 
CGCCCAGGACGCTCTCGGAGAT at-26position 
ATATAAATTTTTGGAGCAGGTT 1/0 asymmetricbulge 
TTCTGACTTCGGTCGGAAAAC at-97position 

CCCTCC SmOPThU7 
U U 

_________________________________________ hairpin ___________________________ 
SEQID TAATGCCACAACTCCCTCCTTGG A/Cmismatchat0 [17,24] [16,15] 
NO:80 CCTTTGAAAGTCCTTTCACGAAT position 

ACACCACGGCTAATGAATTCCTT 1/0asymmetricbulge 
FIG.73 TACACCACATTAGCCAGAAGGC 1/1mismatchat1-12 

TTGAAGGCAAGGCGGAGGGAGC position 
GCCCAGGACGCTCTCGGAGATA 49/4 asymmetricloop 
TATAAATTTTTGGAGCAGGTTT at-26position 
TCTGACTTCGGTCGGAAAACC 1/0asymmetricbulge 

__________ CCTCC at -97 position _____________________________ 
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SEQID Scqucncc StructuralFcaturcs Pcrccnt PcrccntofTotal 
NO (targct/guidc) On-Iarget On-Targetand 
FIG Editing Downstream 

[ADARi, Editingthatis 
ADARi+ On-Target 
ADAR2I [ADARi, 

ADARi+ 
_____________________________________________________ ADAR2I 

SmOPThU7 
_________________________________________ hairpin ___________________________ 

SEQID TAATCTYFGAAAGTCCTTTCATG A/Cmismatchat0 [50,57] [50,30] 
NO:81 AATACATCCACGGCTAATGAAT position 

TCCTTTACACCACAAGGGGCGA 7/5asymmetricioop 
FIG.74 ATGGCCACTCCCAGTTCTCCGCT at-26position 

CACGAGGGTGGAAATAATTAAG SmOPThU7 
GCGTGAGGGAGCGCCCAGGACG hairpin 
CTCTCATATATAAATTTTTGGA 
GCAGGTTTTCTGACTTCGGTC 

_______ GGAAAACCCCTCC __________________________________ 

SEQID TAATGCCACAACTCCCTCCTTGG A/Cmismatchat0 [19,31] [33,29] 
NO:82 CCTTTCGCCAAAATTTCATGAAT position 

ACATCCACGGCTAATGAATTCCT 1/1mismatchat1-12 
FIG.75 TTACACCACATTAGCCAGAAGG position 

CTTGAAGGCAAGGCGTGAGGGA 8/8symmetricioopat 
GCGCCCAGGACGCTCTCGGAGA 1-18position 

TATATAAATTTTTGGAGCAGGT 49/4 asymmetricloop 
TTTCTGACTTCGGTCGGAAAA at-26 position 

CCCCTCC SmOPThU7 
U U _______________________________________ hairpin _________________________ 

SEQID TAATGCCACAACTCCCTCCTTGG A/Cmismatchat0 [2,23] [4,13] 
NO:83 CCTTTGAAAGTCCTTTGATGCAT position 

ACATCCACGGCTAATGAATTCCT 1/1mismatchat1-10 
FIG.76 TTACACCACAATATATAAATTT position 

TTGGAGCAGGTTTTCTGACTT 1/1mismatchat1-14 
CGGTCGGAAAACCCCTCC position 

SmOPThU7 
_______________________________________ hairpin _________________________ 

SEQID TAATGCCACAACTCCCTCCTTGG A/Cmismatchat0 [2,20] [5,11] 

TGATCCACGGCTAATGACTTCAT 5/5symmetricloopat 
FIG.78 TTACACCACACTGTCGTCGAATG 6to10positions 

GCCACTCCCAGTATATATAAAT 1/1mismatchat-10 
TTTTGGAGCAGGTTTTCTGAC position 
TTCGGTCGGAAAACCCCTCC 1/1mismatchat-14 

~0sition 
SmOPThU7 

_______________________________________ hairpin _________________________ 
SEQID TAATGCCACAACTCCCTCCTTGG A/Cmismatchat0 [11,25] [11,13] 
NO:85 CCTTTGAAAGTCCTTTCACGAAT position 

ACATCCACGGCTAATGAATTCCT 1/1mismatchat1-12 
FIG.78 YFACACCACACTGTCGTCGAATG position 

GCCACTCCCAGTATATATAAAT SmOPThU7 
TTTTGGAGCAGGTTTTCTGAC hairpin 

_______ TTCGGTCGGAAAACCCCTCC____________________________________ 
SEQID TAATGCCACAACTCCCTCCTTGG A/Cmismatchat0 [4,23] [7,13] 
NO:86 CCTTTGAAAGTCCTTTCACGAAT position 

ACATCCACGGCTAATGAATTCCT 1/1mismatchat1-12 
FIG.79 TTACACCACACTGGAAAACATA position 

_______ AAATACACTTTGAATATATAAA__________________________________ 
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NO:84 CCTTTGAAAGTCCYFTCATGCCC position
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SEQID Scqucncc StructuralFcaturcs Pcrccnt PcrccntofTotal 
NO (targct/guidc) On-Iarget On-Targetand 
FIG Editing Downstream 

[ADARi, Editingthatis 
ADARi+ On-Target 
ADAR2I [ADARi, 

ADARi+ 
_____________________________________________________ ADAR2I 

TTTTTGGAGCAGGTTTTCTGA SmOPThU7 
_________ CTTCGGTCGGAAAACCCCTCC hairpin ___________________________ 

SEQID TAATGCCACAACTCCCTCCTTGG A/Cmismatchat0 [6,9] [12,8] 
NO:87 CCTTTGAATAACGGTTCACGAAT position 

ACATCCACGGCTAATGAATTCCT 1/1mismatchat1-12 
FIG.80 TTACACCACACTGGAAAACATA position 

AAATACACTTTGAATATATAAA 6/6symmetricioopat 
TTTTTGGAGCAGGTTTTCTGA 1-17position 

CTTCGGTCGGAAAACCCCTCC SmOPThU7 
_______________________________________ hai__in _________________________ 
_______________________ rp _______________ 

SEQID TAATGCCACAACTCCCTCCTTGG A/Cmismatchat0 [8,32] [12,21] 
NO:88 CCTTTGAATAACGGTTCACGAAT position 

ACATCCACGGCTAATGAATTCCT 1/1mismatchat1-12 
FIG.81 TTACACCACACTGGAAAACATA position 

AAATACACTTTGACTGTCGTCGA 6/6symmetricioopat 
ATGGCCACTCCCAGTATATATA 1-17position 
AATTTTTGGAGCAGGTTTTCT 0/25asymmetricioop 
GACTTCGGTCGGAAAACCCCT at 

CC SmOPThU7 
_______________________________________ hairpin _________________________ 

SEQID TAATGCCACAACTCCCTCCTTGG A/Cmismatchat0 [8,28] [12,20] 
NO:89 CCTTTGAATAACGGTTCACGAAT position 

ACATCCACGGCTAATGAATTCCT 1/1mismatchat1-12 
FIG.82 TTACACCACACTGGAAAACATA position 

AAATACACTTTGATTAGCCAGA 6/6symmetricioopat 
AGGCTTGAAGGCAAGGCGTGAG 1-17position 
GGAGCGCCCAGGACGCTCTCGG 46/28asymmetric 
AGATATATAAATTTTTGGAGCA loopat-29position 
GGTTTTCTGACTTCGGTCGGA SmOPThU7 

_________ AAACCCCTCC hairpin ___________________________ 

NO:90 GCCTYFGAAAGTCCTTTCATGCC position 
CTGATCCACGGCTAATGAATCC 5/5symmetricioopat 

FIG.83 CTTTAAACCACACTGGAAAACA position 
TAAAATACACTTTGAATATATA 1/1mismatchat-12 
AATTTTTGGAGCAGGTTTTCT position 
GACTTCGGTCGGAAAACCCCT 1/1mismatchat-19 

CC position 
SmOPThU7 

U U 

_______________________________________ hairpin _________________________ 
SEQID TAATGCCACAACTCCCTCCTTGG A/Cmismatchat0 [4.5,10] [8,10] 
NO:90 CCTTTGAAAGTCCYFTCATGCCC position 

TGATCCACGGCTAATGAATCCCT 5/5symmetricloopat 
FIG.84 TTAAACCACACTGGAAAACATA position 

AAATACACTTTGAATATATAAA 1/1mismatchat-12 
TTTTTGGAGCAGGTTTTCTGA position 
CTTCGGTCGGAAAACCCCTCC 1/1mismatchat-19 

~0sition 
SmOPThU7 

_______________________________________ hairpin _________________________ 
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SEQID TAATGCCACAACTCCCTCCTTG A/Cmismatchat0 [2,17] [3,13.5]
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SEQID Scqucncc StructuralFcaturcs Pcrccnt PcrccntofTotal 
NO (targct/guidc) On-Iarget On-Targetand 
FIG Editing Downstream 

[ADARi, Editingthatis 
ADARi+ On-Target 
ADAR2I [ADARi, 

ADARi+ 
_____________________________________________________ ADAR2I 

SEQID TAATTTTCTCAGCAGCAGCCACA A/Cmismatchat0 [49,68] [42,28] 
NO:92 ACTCCGAGGAACCCCTTTGAAA position 

GTCCTTTCATGAATACATCCACG 5/5symmetricioopat 
FIG.85 GCTAAACTTCTCCTTTACACCAC -17to-11positions 

ACTGTCGTCGAATGGCCACTCCC 8/8symmetricioopat 
AGTATATATAAATTTTTGGAGC 1-31position 

AGGTTTTCTGACTTCGGTCGG SmOPThU7 
_________ AAAACCCCTCC hairpin ___________________________ 

SEQID TAATTTTCTCAGCAGCAGCCACA A/Cmismatchat0 [18,46] [16,23] 
NO:93 ACTCCGAGGAACCCCTTTGAAA position 

GTCCTTTCATGAATACATCCACG 5/5symmetricioopat 
FIG.86 GCTAAACTTCTCCTTTACACCAC -7to-11positions 

ACTGGAAAACATAAAATACACT 8/8symmetricioopat 
TTGAATATATAAATTTTTGGAG 1-31position 

CAGGTTTTCTGACTTCGGTCG SmOPThU7 
_________ GAAAACCCCTCC hairpin _________________________ 

SEQID TAATGCCACAACTCCGAGGAAC A/Cmismatchat0 [9,28] [15,18] 
NO:94 CCCTTTGAAAGTCCTTTCACGAA position 

TACATCCACGGCTAAACTTCTCC 5/5symmetricioopat 
FIG.87 TTTACACCACACTGTCGTCGAAT -7position 

GGCCACTCCCAGTATATATAAA 1/1mismatchat1-12 
TTTTTGGAGCAGGTTTTCTGA position 
CTTCGGTCGGAAAACCCCTCC 8/8symmetricioopat 

1-31position 

SmOPThU7 
U C 

_______________________________________ hairpin _________________________ 
SEQID TAATGCCACAACTCCGAGGAAC A/Cmismatchat0 [3,6] [7,8] 
NO:95 CCCTTTGAAAGTCCTTTCACGAA position 

TACATCCACGGCTAAACTTCTCC 5/5symmetricioopat 
FIG.88 TTTACACCACACTGGAAAACAT -7position 

ATTTTTGGAGCAGGTTTTCTG position 
ACTTCGGTCGGAAAACCCCTC 8/8symmetricioopat 

C 1-31position 
SmOPThU7 

_________________________________________ hairpin ___________________________ 
SEQID TAATTTTCTCAGCAGCAGCCACA A/Cmismatchat0 [16,32] [16,16] 
NO:96 ACTCCGAGGAACCCCTTTGAAA position 

GTCCTTTCATGAATACATCCACG 5/5symmetricioopat 
FIG.89 GCTAAACTTCTCCTTTACACCAC -7position 

ATTAGCCAGAAGGCTTGAAGGC 8/8symmetricioopat 
AAGGCGTGAGGGAGCGCCCAGG 1-31position 

ACGCTCTCGGAGATATATAAAT 49/4 asymmetricioop 
TTTTGGAGCAGGTTTTCTGAC at-26position 
TTCGGTCGGAAAACCCCTCC SmOPThU7 

_______________________________________ hairpin _________________________ 
SEQID TAATTTTCTCAGCAGCAGCCACA A/Cmismatchat0 [21,34] [29,22] 
NO:97 ACTCCGAGGAACCCCTTTGAAA position 

GTCCTTTCATGAATACATCCACG 5/5symmetricioopat 
FIG.90 GCTAAACTTCTCCTTTACACCAC -7position 

_______ ACTGGAAAACATAAAATACACT ________________________________ 
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SEQID Scqucncc StructuralFcaturcs Pcrccnt PcrccntofTotal 
NO (targct/guidc) On-Iarget On-Targetand 
FIG Editing Downstream 

[ADARi, Editingthatis 
ADARi+ On-Target 
ADAR2I [ADARi, 

ADARi+ 
_____________________________________________________ ADAR2I 

TTGATTAGCCAGAAGGCTTGAA 8/8symmetricioopat 
GGCAAGGCGTGAGGGAGCGCCC ±31position 
AGGACGCTCTCGGAGATATATA 46/28asymmetric 
AATTTTTGGAGCAGGTTTTCT loopat- position 
GACTTCGGTCGGAAAACCCCT SmOPThU7 

_________ cc hairpin _________________________ 

SEQID TAATTTTCTCAGCAGCAGCCACA A/Cmismatchat0 [15,30] [28,27] 
NO:98 ACTCCGAGGAACCCCTTTGAAA position 

GTCCTTTCATGAATACATCCACG 5/5symmetricloopat 
FIG.91 GCTAAACTTCTCCTTTACACCAC -7position 

ATTAGCAAAGGCAGAAGGCTTG 8/8symmetricloopat 
AAGGCAAGGACACCGGGAGCGC 1-31position 

CCAGGACGCTCTCGGAGGGGCC 49/4 asymmetricioop 
GGGATATATAAATTTTTGGAGC at-26position 
AGGTTTTCTGACTTCGGTCGG 5/5 symmetricloopat 

AAAACCCCTCC -95 to position 
SmOPThU7 

_______________________________________ hairpin _________________________ 
SEQID TAATTTTCTCAGCAGCAGCCAC A/Cmismatchat0 [10,25] [29,25] 
NO:99 AACTCCGAGGAACCCCTYIGAA position 

AGTCCTTTCATGAATACATCCAC 5/5symmetricioopat 
FIG.92 GGCTAAACTTCTCCTTTACACCA -7position 

CACTGGAAAACATAAAATACAC 8/8symmetricioopat 
TTTGATTAGCAAAGGCAGAAGG 1-31position 

CTTGAAGGCAAGGACACCGGGA 40/25asymmetric 
GCGCCCAGGACGCTCTCGGAGG loopat-29position 
GGCCGGGATATATAAATTTTTG 5/5 symmetricioopat 
GAGCAGGTTTTCTGACTTCGG -95position 

TCGGAAAACCCCTCC SmOPThU7 
_______________________________________ hairpin _________________________ 

NO:100 CAGCAGGGGAGTGGCCCTCCTT -7to-11position 
GGCCTYFGAAAGTCCTTTCATGA 8/8symmetricioopat 

FIG.93 ATACATCCACGGCTAAACTTCTC 1-41position 
CTTTACACCACATTAGCAAAGG 1/0asymmetricbulge 
CAGAAGGCTTGAAGGCAAGGAC at1-60position 
ACCGGGAGCGCCCAGGACGCTC 40/25asymmetric 
TCGGAGGGGCCGGGATATATAA loopat-29position 
ATTTTTGGAGCAGGTTTTCTG 5/5 symmetricloopat 
ACTTCGGTCGGAAAACCCCTC -95position 

C SmOPThU7 
U U 

_________________________________________ hairpin ___________________________ 
SEQID TAATACCCTGTTTGGTTTCTCAG 5/5symmetricloopat [5,20] [7,13] 
NO:101 CAGCAGGGGAGTGGCCCTCCTT -7position 

GGCCTYJGAAAGTCCTTTCATGA 8/8symmetricloopat 
FIG.94 ATACATCCACGGCTAAACTTCTC 1-41position 

CTTTACACCACACTGGAAAACA 1/0asymmetricbulge 
TAAAATACACTYL'GATTAGCAA at1-60position 

AGGCAGAAGGCTTGAAGGCAAG 40/25asymmetric 
GACACCGGGAGCGCCCAGGACG loopat-29position 

_______ CTCTCGGAGGGGCCGGGATATA __________________________________ 
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SEQID Scqucncc StructuralFcaturcs Pcrccnt PcrccntofTotal 
NO (targct/guidc) On-Iarget On-Targetand 
FIG Editing Downstream 

[ADARi, Editingthatis 
ADARi+ On-Target 
ADAR2I [ADARi, 

ADARi+ 
_____________________________________________________ ADAR2I 

TAAATTTTTGGAGCAGGTTTTC 5/5 symmetricioopat 
TGACTTCGGTCGGAAAACCCC -95positionSmOPT 

_________ TCC hU7 hairpin _________________________ 

EXAMPLE13 

GuideRNAsagainstSERPINAl 

1006861 ThisexampledescribesconstructsofthepresentdisclosureencodingguideRNAs 

designedtotargetaSERPINAlmissensemutation(SERPINAl, 0toAmutationatposition 

9989yieldingtheSERPINAlP342Kmutation),implicatedinAlpha-iantitrypsin 

deficiency.  

1006871 BrieflySERPINAlminigenesaretransfectedintoK562cellsexpressing 

endogenousADARiviaapiggyBacvectorandcellswereselectedviapuromycinselection.  

SERPINAlminigenesintegratedinto1 1562cellsincludedaSERPINAlminigenelhavinga 

fulllength3' UTRoraSERPINAlminigene2havingatruncated3' UTR.Bothminigenes 

carriedthe0toA9989mutationofinterest.K562cells(2x1QA5cells)wereelectroporated 

withplasmidsencodingaguideRNAoperablylinkedtotheU7hairpinandanSmOPT 

sequence.ExpressionwasdrivenunderamouseU7promoter.24hourspost-electroporation, 

RNAwasisolatedcDNAwassynthesizedviaRT-PCRandRT-PCRproductswere 

lackedtheU7hairpinandtheSmOPTsequenceandexpressionwasdrivenunderaU6 

promoter.GuideRNAsequencesaresummarizedinthetablebelow.FIG.97andFIG.98 

showeditingofSERPINAlusingtheguideRNAsequences.GuideRNAsequencesutilized 

includeSEQIDNO:102andSEQIDNO:103inTABLE22.  

TABLE22- GuideRNASequences 

SEQIDNO Sequence 

SEQIDNO:102 ACCGAUGGGUAUGGCCUCUAAAAACAUGGCCCCAGCAGCUU 
CAGUCCCUUUCUCGUCGAUGGUCAGCACAGCCUUAUGCACG 
GCCUGGAGGGGAGAGAAGCAGAGUGGAAUUUUUGGAGCAG 
GUUUUCUGACUUCGGUCGGAAAACCCCU 

SEQIDNO:103 ACCGAUGGGUAUGGCCUCUAAAAACAUGGCCCCAGCAGCUU 
CAGUCCCUUACUCGUCGAUGGUCAGCACAGCCUUAUGCACG 
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GCCUGGAGGGGAGAGAAGCAGAGUGGAAUUUUUGGAGCAG 
GUUUUCUGACUUCGGUCGGAAAACCCCU 

EXAMPLE14 

SNCAEditingwithCircularEngineeredGuideRNAs 

1006881 Thisexampledescribesconstructsofthepresentdisclosureencodingcircular 

engineeredguideRNAswithlatentstructurethatmanifeststructuralfeaturesunderthe 

controlofaU6promoterwheretheengineeredguideRNAisdesignedtotargetastartsite, 

ortranslationinitiationsite(TIS)(alsoreferredtoastranslationstartsite(TSS))intheSNCA 

gene.EngineeredguideRNAconstructsweredesignedtotargetSNCATISadenosineat 

nucleotideposition26ofExon2(correspondingtonucleotideposition264ofmostSNCA 

variantsincludingExon1andExon2).  

1006891 HBK293cellsweretransfectedwithaplasmidencodingaguideRNAofinterest 

andRNAeditingwasassessedpost-transfection.RNAeditingwasassessedforADARi 

onlywhichisnaturallyexpressedbyHBK293cellsandADARiandADAR2.Inthelatter 

experimentHEK293cellswereco-transfectedwithapiggybacvectorencodingADAR2.  

LevelsofRNAeditingwerequantifiedbysequencingandanalyzed.  

1006901 131G.99- FIG.103showplotsofRNAeditingatthetargetAtobeedited("0" 

onthex-axis)andatRNAeditingatoff-targetpositions(representedasblackbarsat 

positionsthatarenot"0").Biologicalreplicatesareshownineachcolumn.  

TABLE23.TABLE23belowalsodescribesfeaturesformeduponhybridizationofagiven 

guidetoatargetRNAthepercenton-targetRNAeditingobservedon-targeteditingasa 

percentageoftotalRNAeditingthatison-targetRNAeditingandon-targeteditingasa 

percentageofRNAeditingatthetargetinthestartsiteanddownstreamofthestartsiteinthe 

codingregion.  

TABLE23- GuideRNASequences 

SEQIDNO Scqucncc Structural PcrccntOn
Features Target 

Editing 
[ADARi, 
ADARi+ 

_______________________________________________________ ADAR2J 
TargetSequence ____________________________________________________________________ 
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SEQIDNO Sequence Structural PercentOn
Features Target 

Editing 
[ADARi, 

ADARi+ 
_______________________________________________________ ADAR2J 

FIG.99 TAGGGATAGGGATAGGGACAACTCCCTC 3x ImRNTh lOOnt [3,22] 
(SEQIDNO. CTTGGCCTTTGAAAGTCCTTTCATGAAT antisensetotarget 
104) ACATCCACGGCTAATGAATTCCTTTACAwI111symmetric 

CCACACTGTCGTCGAATGGCCACTCCC bulgent50 
_____________AGITCIC _______________________ 

FIG.100 TAGGGATAGGGATAGGGACAACTCCCTC 3x ImRNt llSnt [2,5] 
(SEQIDNO: CTTGGCCTTTGAAAGTCCTTTCATGAAT antisensetotarget, 
105) ACATCCACGGCTAATGTGGAATAGTATA wI1/1symmetric 

ACAATATGCTAAATGTTGTTATAGTATCCC bulent46and 
___________________________________________ 
ACGAATTCCITTACACCACA GIuR2hair in 54

_________________ 98 ______________ 

FIG.101 CAACTCCCTCCTTGGCCTTTGAAAGTC 145ntantisenseto [6,30] 
(SEQIDNO. CTTTCATGAATACACCCTAWATATTGTT targetwI1/1 
106) GTAAATCGTATAACAATATGATiMGGTGC symmetricbulge@ 

ATCCACGGCTAATGAATTCCTTTACACC nt94andJ~g~ 
ACACTGTCGTCGAATGGCCACTCCCAG GIuR2hairpin(ttnt 
TICICA 42-84 

FIG.102 TAGGGATAGGGATAGGGACAACTCCCTC 3x hnRNP lOOnt [2,18] 
(SEQIDNO: CTTGGCCTTTGAAAGTCCTTTCATGAATantisensetotarget 
107) ACATCCATAGCTAATGAATTCCTTTACA wI1/1symmetric 

CCACACTGTCGTCGAATGGCCACTCCC bulgent47 
AGTTCTCA 

FIG.103 TAGGGATAGGGATAGGGACCCTGTTTGG 3x ImRNTh lOOnt [4,13] 
(SEQID I 

NO. TTCTCTCAGCAGCAGCCACAACTCCCT antisensetotarget 
108) CCTTGGCCTTTGAAAGTCCTTTCATGAAwI1/1symmetric 

TACATCCATAGCTAATGAATTCCTTTAC bulgent75 
___________ ACCACA ____________________ 

GuideRNAscomprisingtargetingLRRK2mRNA 

1006921 ThisexampledescribesLRRK2editingwithguideRNAsofthepresent 

disclosure.Self-annealingRNAstructurescomprisingtheguideRNAsequencesofTABLE 

25andthesequencesoftheregionstargetedbytheengineeredguideRNAswerecontacted 

withanRNAeditingentity(e.g.,arecombinantADARiand/orADAR2)underconditions 

thatallowfortheeditingoftheregionstargetedbytheguideRNAs.Theregionstargetedby 

theguideRNAsweresubsequentlyassessedforeditingusingnextgenerationsequencing 

(NOS).  

1006931 131G.212showsheatmapsandstructuresforexemplatyengineeredguideRNA 

sequencestargetingaLRRK2mRNA.Theheatmapprovidesvisualizationoftheediting 

profileatthe10minutetimepoint.5engineeredguideRNAsforon-targetediting(withno-2 
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filter)areintheleftgraphand5engineeredguideRNAsforon-targeteditingwithminimal-2 

editingaredepictedontherightgraph.Thecorrespondingpredictedsecondaryandtertiaiy 

structuresarebelowtheheatmaps.  

1006941 BxemplaiyfullguidsequencescorrespondingtoFIG.212areshownin 

TABLE24.  

TABLE24.ExemplaryEngineeredPolynucleotideSequencesTargetingLRRK2 

mRNA 

SEQ ID FullGiudeSequence 
IDNO: ____________________________________________ 
145 LRRK2guide04v2 OCTAAATCGATTCTAAAGCAGGACGOGOTOOTOCC 

_______________________ GTAGTGTCGTATCTTTGCACTTACAGTC 
146 LRRK2guideO4v3 GCTAAATCGATTCTAAAGCAGGACTOGOTOOTOCC 

_______________________GTAGTGTCGTATCTTTGCACTTACAGTC 
147 LRRK2guideO4vi GCTAAATCGATTCTAAAGCAGGACCGGGTGGTGCC 

_______________________GTAGTGTCGTATCTTTGCACTTACAGTC 
148 LRRK2guideO4v51 GCTAAATCGATTCTAGAGCAGGACTGGGTGGTGCC 

_______________________GTAGTGTCGTATCTTTGCACTTACAGTC 
149 LRRK2guideO4v27 GCTAAATCGATTCTACAGCAGGACTGGGTGGTGCC 

_______________________GTAGTGTCGTATCTTTGCACTTACAGTC 
150 LRRK2guideO3v15 GCTAAATCGATTCTAAAGCATGACTGGGTGGTGCC 

________________________ GTAGTCAGCAATCTTTOCACTTACAGTC 
151 LRRK2guideO3v3 GCTAAATCGATTCTAAAGCAGGACTGGGTGGTGCC 

________________________ GTAGTCAGCAATCTTTGCACTTACAGTC 
152 LRRK2guideO3v9 GCTAAATCGATTCTAAAGCAGTACTGGGTGGTGCC 

________________________GTAGTCAGCAATCTTTGCACTTACAGTC 
153 LRRK2guideO3v63 GCTAAATCGATTCTAGAGCATGACTGGGTGGTGCC 

________________________GTAGTCAGCAATCTTTGCACTTACAGTC 

________________________GTAGTCAGCAATCTTTGCACTTACAGTC 

1006951 TABLE25belowdepictstheresultingeditingforeachguide. EachPercenton

targeteditingiscalculatedbythefollowingformula:thenumberofreadscontaining"G"at 

thetargetIthetotalnumberofreads.Specificityiscalculatedbythefollowingformula: 

(percentontargetediting+100)1(sumofofftargeteditingpercentageatselectedoff-targets 

sites+100).  

TABLE25EngineeredPolynucleotideSequencesTargetingLRRK2mRNA,45mers 

forInCis-EditingExperiments 
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SEQ ID GuideSequence StructuralFeatures(target/guide) Metrics 
ID 
NO_____________________________________________________________ 

SEQ LRRK2 ATTCTAAAGCAGG 5/5symmetricinternalloopat-6 ADAR2ontarget:85.80% 
ID guide0 ACGGGGTGGTGCC position(UGCUG-GUCGU) ADAR2specificity:1.1 

I 4_v2 GTAGTGTCGTATC 1/1A/Cmismatchat0position1/1U/G 
396 TTTGCA wobblebasepairatposition+4 

1/1U/Gwobblebase S 

pairatposition-VS 
1/1G~wobblebase S 

pairatposition+6 1/1U/Gwobblebase S pairatposition+8 
1/1A/Gmismatchat+10position 
1/1A/Gmismatchat+13position 

_______ ____________________ 1/1 G/Amismatchat_+19__osition ________________________ 

_____________________________________ p _________________________ 
SEQ LR1tK2 ATTCTAAAGCAGG 5/5symmetricinternalloopat-6 ADAR2ontarget:87.17% 

ADAR2 S 

ID guide0 ACTGGGTGGTGCC position(UGCUG-GUCGU) specificity:1.09 
NO: 4v3 GTAGTGTCGTATC 1/1A/Cmismatchat0position1/1U/G 
397 TTTGCA wobblebasepairatposition1-4 

1/1U/Gwobblebase S 

pairatposition+5 1/1G~wobblebase S pairatposition+6 
1/1U/Gwobblebase S 

pairatposition+8 
1/1A/Gmismatchat+13position 

_______ ____________________ 1/1 G/Amismatchat_+19__osition ________________________ 

_____________________________________ p _________________________ 
SEQ LR1tK2 ATTCTAAAGCAGG 5/5symmetricinternalloopat-6 ADAR2ontarget:79.38% 

ADAR2 S 

ID guide0 ACCGGGTGGTGCC position(UGCUG-GUCGU) specificity:1.05 
NO: 4vi GTAGTGTCGTATC 1/1A/Cmismatchat0position1/1U/G 
398 TTTGCA wobblebasepairatposition+4 

1/1U/Gwobblebase S 

pairatposition+5 1/1G~wobblebase S pairatposition+6 
1/1U/Gwobblebase S 

pairatposition+8 
1/1A/Cmismatchat+10position 
1/1A/Gmismatchat+13position 

_______ ____________________ 1/1 G/Amismatchat_+19__osition ________________________ 

_____________________________________ p _________________________ 
SEQ LRRK2 ATTCTAGAGCAGG 5/5symmetricinternalloopat-6 ADAR2ontarget:78.91% 
ID guide ACTGGGTGGTGCC position(UGCUG-GUCGU) ADAR2specificity:1.07 

I 4_vS1 GTAGTGTCGTATC 1/1A/Cmismatchat0position1/1U/G 
399 TTTGCA wobblebasepairatposition+4 

1/1U/Gwobblebase S 

pairatposition+5 
1/1G~wobblebase S 

pairatposition+6 1/1U/Gwobblebase S 

1/1A/Gmismatchat+13position 
_______ ____________________ 1/1 G/Gmismatchat_+19__osition _______________________ 

_____________________________________ p _________________________ 
SEQ LRRK2 ATTCTACAGCAGG 5/5symmetricinternalloopat-6 ADAR2ontarget:79.32% 

ADAR2 S 

ID guide0 ACTGGGTGGTGCC position(UGCUG-GUCGU) specificity:1.08 
I 4_v27 GTAGTGTCGTATC 1/1A/Cmismatchat0position1/1U/G 

400 TTTGCA wobblebasepairatposition+4 
1/1U/Gwobblebase S 

pairatposition+5 
1/1G~wobblebase S 

pairatposition+6 1/1U/Gwobblebase S pairatposition+8 
_______ ____________________ 1/1 A/Gmismatchat_+13_position ________________________ 

SEQ LRRK2 ATTCTAAAGCATG 1/1A/Cmismatchat0position1/1U/G ADAR2ontarget:74.97% 
ID guideo ACTGGGTGGTGCC wobblebasepairatposition+4 ADAR2 specificity:0.71 
NO: 3_viS GTAGTCAGCAATC 1/1U/Gwobblebase pairatposition+5 401 TTTGCA 1/1G~wobblebase S pairatposition+6 

1/1U/Gwobblebase S 

pairatposition+8 
2/2symmetricbulgeat+13position 
(AC-UG) 

_______ ____________________ 1/1 G/Amismatchat_+19_position ________________________ 
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SEQ ID GuideSequence StructuralFeatures(target/guide) Metrics 
ID 
NO_____________________________________________________________ 

SEQ LRRK2 ATTCTAAAGCAGG 1/1A/Cmismatchat0position1/1U/G ADAR2ontarget:74.86% 
ID _guideO ACTGGGTGGTGCC wobblebasepairatposition+4 ADAR2specificity:0.73 

I 3_v3 GTAGTCAGCAATC 1/1U/Gwobblebase pairatposition1-5 402 TTTGCA 1/1G~wobblebase S 

pairatposition+6 
1/1U/tiwobblebasepairatposition 
+8 
1/1A/timismatchat+13position 

_______ ____________________ 1/1 ti/A mismatchat_+19_position ________________________ 

SEQ LRRK2 ATTCTAAAGCAGT 1/1A/Cmismatchat0position1/1U/G ADAR2ontarget:71.85% 
_ ADAR2 S ID guide0 ACTGGGTGGTGCC wobblebasepairatposition+4 specificity:0.56 

I 3_v9 GTAGTCAGCAATC 1/1U/Gwobblebase pairatposition1-5 
403 TTTGCA 1/1G~wobblebase S 

pairatposition+6 

1/1U/tiwobblebasepairatposition 
+8 

_______ ____________________ 1/1 G/Amismatchat_+19__osition ________________________ 
_____________________________________ p _________________________ 

SEQ LRRK2 ATTCTAGAGCATG 1/1A/Cmismatchat0position1/1U/G ADAR2ontarget:66.25% 
ID guide0 ACTGGGTGGTGCC wobblebasepairatposition+4 ADAR2 specificity:0.81 
NO: 3_v63 GTAGTCAGCAATC 1/1U/Gwobblebase pairatposition+5 
404 TTTGCA 1/1G~wobblebase S pairatposition+6 

1/1U/tiwobblebasepairatposition 
+8 
2/2symmetricbulgeat+13position 

(AC-UG) 
_______ ____________________1/1 G/Gmismatchat_+19_position ________________________ 

SEQ LRRK2 ATTCTAGAGCAGG 1/1A/Cmismatchat0position1/1U/G ADAR2ontarget:69.87% 
ID guideo ACGGGGTGGTGCC wobblebasepairatposition+4 ADAR2 S 

I 3_v50 GTAGTCAGCAATC 1/1U/Gwobblebase pairatposition+5 
405 TTTGCA 1/1G~wobblebase S pairatposition+6 

1/1U/tiwobblebasepairatposition 
+8 
1/1A/Gmismatchat+10position 
1/1A/timismatchat+13position 

_______ ____________________ 1/1 G/Gmismatchat_+19_position ________________________ 

EngineeredGuideRNAsWithaDumbbellDesignandTargetingLRRK2mRNA 

1006961 ThisexampledescribesengineeredguideRNAcomprisingadumbbelldesignand 

targetingLRRK2mRNA.AdumbbelldesigninanengineeredguideRNAcomprisestwo 

symmetricalinternalloopswhereinthetargetAtobeeditedispositionedbetweenthetwo 

symmetricalloopsforselectiveeditingofthetargetA.Thetwosymmetricalinternalloops 

areeachformedby6nucleotidesontheguideRNAsideofthedsRNAsubstrateand6 

nucleotidesonthetargetRNAsideofthedsRNAsubstrate.InthisexamplethetargetAis 

anAatposition6055ofaLRRK2mRNAwhichencodesforapathogenic02019Smutant 

protein.ExemplaryengineeredguideRNAswithadumbbelldesignandtargetingLRRK 

mRNAareshowninTABLE26andFIG.213.  

TABLE26- ExemplaryDumbbellEngineeredGuideRNASequences 
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SEQ ID Sequence StructuralFcatures Metrics 
ID (target/guide) 
NO___________________________________________________________ 
SEQ 871113.57 CCCTGGTGTGCCCTCTGAT 6/6symmetricinternalioop TargetAediting: 
ID GTTTTTTAGGGGAYI7CTAC 7/7symmetricinternalioop ADAM 20%, 

AGTAGGACTGAGCACTGC 1/1TU/C S ADARL/ADAR2
NO. mismatch 
155 CGAGCTGGGCAATCTTTG 1AIGmismatch 25% 

CATACTACGCAGCATTGG 6/6symmetricinternalioop 
GATACAGTGTGAAAAGCA -2Aediting: 
GCACCCTGGTGTGCCCTCT ADAR1=2%, 
GATGTTTT7FFAGGGGATTC ADAR1/ADAR2= 
TACAGTAGGACTGAGCAC 2% 
TGCCGAGCTGGGCAATCT 
TTGCATACTACGCAGCATT 
GGGATACAGTGTGAAAAG 
CAGCAgtgg 
AATTTTTGGAG 
CAGGTTTTCTGACTTCGGT 

_____________CGGAAAACCCCT _________________________________ 

SEQ 860113.57 CCCTGGTGTGCCCTCTGAT 6/6symmetricinternalioop TargetAediting: 
ID GTTTTTTAGGGGAYFCTAC 1C/Cmismatch ADAM 20%, 

symmenc ADAM/ADAR2 
NO. bulge 
156 CGAGGTCACCAATCTYFGC 3/3symmetricbulge 32% 

ATACTACGCAGCATTGGG 1A/Amismatch 
ATACAGTGTGAAAAGCAG 6/6symmetricinternalloop -2Aediting: 
CACCCTGGTGTGCCCTCTG ADAR1=1%, 
ATGTTTTTTAGGGGATTCT ADAR1/ADAR2= 
ACAGCAGTACAGAGGACT 5% 
GCCGAGGTCACCAATCTTT 
GCATACTACGCAGCATTG 
GGATACAGTGTGAAAAGC 
AGCAgtggAATTTTTGGAG 
CAGGTTTTCTGACTTCGGT 

_____________CGGAAAACCCCT _________________________________ 
SEQ 1976113.57 CCCTGGTGTGCCCTCTGAT 6/6symmetricinternalloop TargetAediting: 
ID GTTTTTTAGGGGAYICTAC 1C/Amismatch ADAM=30%, 

I AACAGTACTGAGCTATCC 7/7symmetricinternalloop ADARL/ADAR2 
157 CGAATTCAACAATCTTTGC 1T/TU/Umismatch 40% 

ATACAGTGTGAAAAGCAG 6/6symmetricinternalloop -2Aediting: 
CACCCTGGTGTGCCCTCTG ADAR1=6%, 
ATGTTTTTTAGGGGATTCT ADAR1/ADAR2= 
ACAACAGTACTGAGCTAT 10% 
CCCGAATTCAACAATCTTT 
GCATACTACGCAGCATTG 
GGATACAGTGTGAAAAGC 
AGCAgtggAATTTTTGGAG 
CAGGTTTTCTGACTTCGGT 

_____________CGGAAAACCCCT _________________________________ 
SEQ 919113.57 CCCTGGTGTGCCCTCTGAT 6/6symmetricinternalloop TargetAediting: 
ID GTTTTTTAGGGGCTTCTAC 5/5symmetricinternalloop ADAM 21%, 

I AGCAGTTCGGAGGAATCC 1G/Gmismatch ADARL/ADAR2 
NO.  
158 CGAGGTCAGCAATCTTTG 3/3symmetricbulge 30% 

CATACTACGCAGCATTGG 7/7symmetricinternalloop 
GATACAGTGTGAAAAGCA -2Aediting: 
GCACCCTGGTGTGCCCTCT ADAR1=1%, 
GATGTTTT7FFAGGGGCTTC ADAR1/ADAR2= 
TACAGCAGTTCGGAGGAA 5% 

_____________TCCCGAGGTCAGCAATCTT _________________________________ 
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SEQ ID Sequence StructuralFcatures Metrics 
ID (target/guide) 
NO___________________________________________________________ 

TGCATACTACGCAGCATT 
GGGATACAGTGTGAAAAG 
CAGCAgtgg 
AATTTTTGGAG 
CAGGTTTTCTGACTTCGGT 

_____________CGGAAAACCCCT _________________________________ 

SEQ 2108113.57 CCCTGGTGTGCCCTCTGAT 6/6symmetricinternalioop TargetAediting: 
ID GTTTTTTAGGGGAYI7CTAC 3/3symmetricbulge ADAM 22%, 
NO: GGCGGTACTGACCAATCC 1C/Cmismatch ADARL/ADAR2
159 CGTAGTTAGCAATCTTTGC 6/6symmetricinternalioop 35% 

ATACTACGCAGCATTGGG 
ATACAGTGTGAAAAGCAG -2Aediting: 
CCCCTGGTGTGCCCTCTGA ADAR1=5%, 
TGTTTTTTAGGGGATTCTA 

ADAR1/ADAR2= 
CGGCGGTACTGACCAATC 20% 
CCGTAGTTAGCAATCTTTG 
CATACTACGCAGCATTGG 
GATACAGTGTGAAAAGCA 
GCgtggAATTTTTGGAG 
CAGGTTTTCTGACTTCGGT 

_____________CGGAAAACCCCT _________________________________ 
SEQ 1700113.57 CCCTGGTGTGCCCTCTGAT 6/6symmetricinternalioop TargetAediting: 
ID GTTTTTTAGGGGAYI7CTAC 10/10symmetricinternalioop ADAM 20%, 
NO: CGCAGTACTACCCGATCC 1TU/Cmismatch ADAM/ADAR2
160 CGTAGTCAGCAATCTTTGC 6/6symmetricinternalloop 30% 

ATACTACGCAGCATTGGG 
ATACAGTGTGAAAAGCAG -2Aediting: 
CACCCTGGTGTGCCCTCTG ADAR1=3%, 
ATGTTTTTTAGGGGATTCT ADAR1/ADAR2= 
ACCGCAGTACTACCCGAT 11% 
CCCGTAGTCAGCAATCTTT 
GCATACTACGCAGCATTG 
GGATACAGTGTGAAAAGC 
AGCAg(ggAATTTTTGGAG 
CAGGTTTTCTGACTTCGGT 

SEQ 844113.57 CCCTGGTGTGCCCTCTGAT 6/6symmetricinternalloop TargetAediting: 
ID GTTTTTTAGGGGAYI7CTAC 1C/Amismatch ADAM=20%, 
NO: GGCAGTTCATAGCAATCC 3/3symmetricbulge ADARL/ADAR2
161 CGTAGTCAACAATCTTTGC 4/4symmetricbulge 25% 

CTACTACGCAGCATTGGG 6/6symmetricinternalloop 
ATACAGTGTGAAAAGCAG -2Aediting: 
CACCCTGGTGTGCCCTCTG ADAR1=5%, 
ATGTTTTTTAGGGGATTCT 

ADAR1/ADAR2= 
ACGGCAGYFCATAGCAAT 22% 
CCCGTAGTCAACAATCTTT 
GCCTACTACGCAGCA7FFG 
GGATACAGTGTGAAAAGC 
AGCAg(ggAATTTTTGGAG 
CAGGTTTTCTGACTTCGGT 

_____________CGGAAAACCCCT _________________________________ 

1006971 FIG.214- FIG.217showsgraphsofon-targetandoff-targetADARiediting 

andADARi+ADAR2editingofthenucleotideofthecodonencodingthe02019Smutation 
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forexemplarydumbbellguideRNAsequences(seeTABLE26).ForFIG.214- FIG.217, 

750ngofplasmidwastransfectedin20,000cells.HEK293cellsnaturallyexpressing 

ADARiweretransfectedwithapiggyBacvectorcarryingtheLRRK2 0 

minigeneorwere 
transfectedwithapiggyBacvectorcarryingtheLRRK2minigeneandADAR2.Engineered 

guideRNAswereadministeredtocellsandRNAeditingwasquantified48hourspost 

transfection.  

EXAMPLE17 

EngineeredGuideRNAstargetingLRRK2mRNA 

1006981 ThisexampledescribesguideRNAsthattargetLRRK2mRNA.Self-annealing 

RNAstructurescomprisingtheguideRNAsequencesofTABLE27andthesequencesof 

theregionstargetedbytheguideRNAswerecontactedwithanRNAeditingentity(e.g.,a 

recombinantADARiand/orADAR2)for30minutesunderconditionstatallowforthe 

editingoftheregionstargetedbytheguideRNAs.TheregionstargetedbytheguideRNAs 

weresubsequentlyassessedforeditingusingnextgenerationsequencing(NOS).Theguide 

RNAsofTABLE27showedspecificeditingoftheAnucleotideatposition6055ofthe 

mRNAencodingtheLRRK2020195.Percenton-targeteditingiscalculatedbythe 

followingformula:thenumberofreadscontaining"0"atthetargetIthetotalnumberof 

reads.Specificityiscalculatedbythe followingformula:(percentontargetediting+100)1 

(sumofofftargeteditingpercentageatselectedoff-targetssites+100).  

TABLE27- ExemplaryGuideRNAsthattargetLRRK2mRNA 

ID (target/guide) 
NO______________________________________________________________ 
SEQ L1tRK2_bit ATTCTACAGCACGA 1/1C/Umismatchat-4position ADARLontarget:55.03% 
ID CR_1D3796_ CTGAGCAATGCCGT 1/1A/Cmismatchat0position ADAR2ontarget:89.21% 
NO: coimtL909 ATTCAGCAATCTTTG 2/2symmetricbulgeat+13 ADARLspecificity:0.55 
162 ___________CA position(AC-CG) ADAR2 specificity: 1.12 
SEQ L1tRK2_bit ATTCTAGAGCAGTA 1/1C/Cmismatchat-8position ADARLontarget:91.69% 
ID CR_1D47662 CTGAGCAATGCCGT 1/1GAlwobblebasepairat-6 ADAR2ontarget:89.35% 

I _count362 GGTTACCAATCTTTG position ADARLspecificity:0.61 
163 CA 1/1U/Gwobblebasepairat-3 ADAR2specificity:1.04 

~0sition 
1/1A/Cmismatchat0position 
1/1G/Gmismatchat+19 

____________________________________________~0sition __________________________ 
SEQ LPItK2_bit ATTCTACAGCAGTA 1/1C/Amismatchat-17 ADARLontarget:72.09% 
ID CR1D11743 GTAAGCTTTGCCGA position ADAR2ontarget:89.77% 
NO: 4_count76l AGTGAGCAATCTTTA 1/1G/Gmismatchat-6position ADARLspecificity:0.75 
164 CA 1/1A/Amismatchat-2position ADAR2specificity:0.92 

______ ______________________ 1/1 A/Cmismatchat_0_position ________________________ 
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SEQ ID Sequence Structural Features U 

ID (target/guide) 

NO______________________________________________________________ 

2/2symmetricbulgeat1-4 
position(UU-UU) 

1/1C/Amismatchat1-9position 
1/1GIGmisntratchat+LL 

S S ____________________________________________~0sitioll __________________________ 
SEQ LPItK2_bit ATTCTACAGCACGA 1/1U/Gwobblebasepairat-10 ADARLontarget:69.21% 
ID CRJDTOSV5 CTGAGCAAGGCCGT position ADAR2ontarget:90.00% 

I _count310 AGTCAGCGATCTTTG 1/1A/Cmismatchat0position ADARLspecificity:0.54 

165 CA 1/1A/Gmismatchat+3position ADAR2specificity:1.32 
2/2symmetricbulgeat+13 

_______________________________________ position(AC-CG) ______________________ 
SEQ LltltK2 bit ATTCTACAGCACTAC 1/1U/Umismatchat-7position ADARLontarget:29.21% 
ID CR_1D26374 GGGGCAATGCCGAA 1/1A/Amismatchat-2position ADAR2ontarget:90.13% 
NO: count337 GTCTGCAATCTTTGC 1/1A/Cmismatchat0position ADARLspecificity:0.46 
166 A 1/1U/Gwobblebasepairat+8 ADAR2specificity:1.01 

~0sition 

1/1A/Gmismatchat+10 
~0sition 
1/1C/Cmismatchat+14 

____________________________________________ ~0sition __________________________ 
SEQ LRRK2_bit ATTCTACGGCGGTAC 1/1G/Uwobblebasepairat-6 ADARLontarget:93.44% 
ID CR_1D34601 TGACCAATCCCGTA position ADAR2ontarget:90.18% 
NO: count2l08 GTTAGCAATCTTTGC 1/1A/Cmismatchat0position ADARLspecificity:0.91 
167 A 1/1C/Cmismatchat+2position ADAR2specificity:1.32 

1/1C/Cmismatchat+7position 
1/1U/Gwobblebasepairat+15 
~0sition 

1/1U/Gwobblebasepairat+18 
____________________________________________ ~0sition __________________________ 

SEQ LRRK2_bit ATTCTACAGCGGTAC 1/1G/Uwobblebasepairat-13 ADARLontarget:74.58% 
ID CR_1D8689_ TCATCAATGCCGTAG position ADAR2ontarget:90.33% 
NO: count926 TCGTCAATITTTGCA 1/1C/Umismatchat-8position ADARLspecificity:0.49 
168 1/1U/Gwobblebasepairat-7 ADAR2specificity:1.02 

~0sition 
1/1A/Cmismatchat0position 

position(CUC-CAU) 
1/1U/Gwobblebasepairat+15 

____________________________________________ ~0sition __________________________ 

SEQ L1tRK2_bit ATTCTAAAGCCGTAC 2/2symmetricbulgeat-7 ADARLontarget:33.31% 
ID CR_1D4669_ TAAGCAGTACCGTA position(CU-CC) ADAR2ontarget:90.37% 
NO: countl929 GTCCCCAATCTTTGC 1/1A/Cmismatchat0position ADARLspecificity:0.47 
169 A 1/1C/Amismatchat+2position ADAR2specificity:0.81 

1/1U/Gwobblebasepairat+4 
~0sition 
1/1C/Amismatchat+9position 
1/1U/Cmismatchat+15 
~0sition 

1/1G/Amismatchat+19 
____________________________________________ ~0sition __________________________ 

SEQ LRRK2_bit ATTCTAGAGCCATAC 1/1A/Amismatchat-2position ADARLontarget:13.05% 
ID CRID24531 TGTTCAATGCCGAA 1/1A/Cmismatchat0position ADAR2ontarget:90.41% 

I ADARLspecificity:0.69 
NO. _count2l49 GTCAGCAATCTTTGC 2/2symmetricbulgeat+7 
170 A position(CU-UU) ADAR2specificity:1.31 

2/2symmetricbulgeat+14 
_______________________________________ position(CU-CA) ______________________ 
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SEQ ID Sequence StructuralFeatures U 

ID (target/guide) 
NO______________________________________________________________ 

1/1GIGmismatchat1-19 
____________________________________________ ~0sition __________________________ 

SEQ LltltK2bit ATTCTACAGCGGTAC 1/1U/Umismatchat-7position ADARLontarget:79.59% 
ID CR_1D38909 TGGGCAATGCCGTG 1/1U/Gwobblebasepairat-3 ADAR2ontarget:90.46% 
NO: count2105 GTCTGCAATCTTTGC position ADARLspecificity:0.54 
171 A 1/1A/Cmismatchat0position ADAR2specificity:1.16 

1/1U/Gwobblebasepairat+8 
~0sition 

1/1U/Gwobblebasepairat+15 
___________________________________________ position _________________________ ___________________________________________p _________________________ 

SEQ L1tRK2_bit ATTCTACAGCTGTAC 1/1C/Cmismatchat-8position ADARLontarget:92.87% 
ID CRID13205 TGAGGAATGCCGTC 1/1G/Uwobblebasepairat-6 ADAR2ontarget:90.75% 

I _count2438 TTTACCAATCTTTGC position ADARLspecificity:0.63 
172 A 2/2symmetricbulgeat-3 ADAR2specificity:1.36 

position(CU-CU) 
1/1A/Cmismatchat0position 
1/1G/Gmismatchat+6position 
1/1U/Umismatchat+15 

S S 

____________________________________________~0sition __________________________ 
SEQ L1tRK2_bit ATTCTACAGCAGTAC 1/1G/Uwobblebasepairat-6 ADARLontarget:88.30% 
ID CR_1D74600 TTATCAGTGCCGTTG position ADAR2ontarget91.15% 

I _count480 TTAGCAATCTTTGCA 1/1U/Umismatchat-3position ADARLspecificity:0.59 
173 1/1A/Cmismatchat0position ADAR2specificity:1.2 

1/1U/Gwobblebasepairat+4 
~0sition 
3/3symmetricbulgeat+7 

_____________________________________ ~0sition (CUC-UAU) ______________________ 
SEQ LRRK2_bit ATTCTATAGCTGGAC 1/1C/Umismatchat-8position ADARLontarget:26.20% 
ID CRID11052 TGAGCTCTGCCGTAG 1/1U/Gwobblebasepairat-7 ADAR2ontarget:91.42% 
NO: _count1602 TCGTCAATCTTTGCA position ADARLspecificity:0.74 
174 1/1A/Cmismatchat0position ADAR2specificity:1.23 

2/2symmetricbulgeat+4 
position(UU-UC) 
3/3symmetricbulgeat+13 
position(ACU-UGG) 

____________________________________________~0sition __________________________ 
SEQ L1tRK2_bit ATTCTACAGCAATAC 1/1C/Cmismatchat-8position ADARLontarget:81.04% 
ID CR_1D22281 TCAGCAGTGCCGTA 1/1A/Cmismatchat0position ADAR2ontarget:91.91% 

I _count266l GTCACCAATCTTTGC 1/1U/Gwobblebasepairat+4 ADARLspecificity:0.64 
175 A position ADAR2specificity:1.07 

1/1C/Cmismatchat+9position 
1/1C/Amismatchat+14 

____________________________________________~0sition __________________________ 
SEQ L1tRK2_bit ATTCTACAACAGTAC 1/1U/Umismatchat-7position ADARLontarget:92.15% 
ID CR_1D20990 TGCGCACCGCCGTA 1/1A/Cmismatchat0position ADAR2ontarget:92.65% 

I _count3129 GTCTGCAATCTTTGC 2/2symmetricbulgeat+3 ADARLspecificity:0.68 
176 A position(AU-CC) ADAR2specificity:1.05 

1/1U/Cmismatchat+8position 
1/1C/Amismatchat+17 

____________________________________________~0sition __________________________ 

SEQ LltltK2bit ATTCTAGAGCCGTAC 1/1C/Umismatchat-8position ADARLontarget:14.68% 
ID CR_1D27527 TGCGCTTTGCCGTAG 1/1A/Cmismatchat0position ADAR2ontarget:92.90% 
NO: count488 TCATCAATCTTTGCA 2/2symmetricbulgeat+4 ADARLspecificity:0.54 
177 position(UU-UU) ADAR2specificity:1.15 

______ ______________________ 1/1 U/Cmismatchat_+8_position_________________________ 
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SEQ ID Sequence StructuralFeatures U 

ID (target/guide) 
NO______________________________________________________________ 

1/1U/Cmismatchat+15 
~0sition 

1/1GIGmismatchat+19 
____________________________________________~0sition __________________________ 

SEQ LltltK2bit ATTCTACAGCCGTAC 3/3symmetricbulgeat-6 ADARLontarget:62.87% 
ID CR_1D18596 TGCCCAATGCCGAA position(CUG-AAC) ADAR2ontarget:93.88% 
NO: count3437 GTAACCAATCTTTGC 1/1A/Amismatchat-2position ADARLspecificity:0.6 
178 A 1/1A/Cmismatchat0position ADAR2specificity:1.14 

2/2symmetricbulgeat+7 

position(CU-CC) 
1/1U/Cmismatchat+15 

____________________________________________~0sition __________________________ 
SEQ LPItK2_bit ATTCTACCGTGGGAC 1/1U/Umismatchat-7position ADARLontarget:84.30% 
ID CR1D5048 TGAGCAGTCCCGTA 1/1A/Cmismatchat0position ADAR2ontarget:94.10% 
NO: count27l9 GTCTGCAATCTTTGC 1/1C/Cmismatchat-4-2position ADARLspecificity:1.02 
179 A 1/1U/Gwobblebasepairat+4 ADAR2specificity:1.29 

~0sition 

1/1A/Gmismatchat+13 
~0sition 

1/1U/Gwobblebasepairat+15 
~0sition 

1/1G/Uwobblebasepairat+16 
~0sition 
1/1U/Cmismatchat+18 

____________________________________________~0sition __________________________ 
SEQ LPItK2_bit ATTCTACAGCAGTAC 1/1G/Amismatchat-1position ADARLontarget:16.06% 
ID CR1D3292 TGTTCAGTGCGCTAG 2/2symmetricbulgeat-1 ADAR2ontarget:94.39% 
NO: countl951 TAAGCAATCTTTGCA position S 

spanning0position ADARLspecificity:0.84 
180 (CA-GC) ADAR2specificity:1.29 

1/1U/Gwobblebasepairat+4 
~0sition 
2/2symmetricbulgeat+7 

___________________________________________ osition_(CU-UU) _________________________ 
___________________________________________p _________________________ 

SEQ LRRK2_bit ATTCTACAGGTGTAC 1/1U/Cmismatchat-10 ADARLontarget:71.92% 
ID CR_1D92487 TGTTCTATGCCGTTG position ADAR2ontarget:94.50% 

181 position ADAR2specificity:1.26 
1/1U/Umismatchat-3position 
1/1A/Cmismatchat0position 
1/1U/Umismatchat+5position 
2/2symmetricbulgeat+7 
position(CU-UU) 
2/2symmetricbulgeat+15 

_______________________________________ position(UG-GU) ______________________ 

SEQ LRRK2_bit ATTCTAGGGCAGTA 4/4symmetricbulgeat-3 ADARLontarget:88.68% 
ID CRID12934 CTGAGAGATGCCGA position spanning0position ADAR2ontarget:30.88% 
NO: _count1814 TGTCAGCAATCTTTG (UACA-CGAU) ADARLspecificity:1.21 
182 CA 1/1U/Gwobblebasepairat+5 ADAR2specificity:0.64 

~0sition 
1/1G/Amismatchat+6position 
1/1U/Gwobblebasepairat+18 
~0sition 
1/1G/Gmismatchat+19 

____________________________________________~0sition __________________________ 
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SEQ ID Sequence StructuralFeatures U 

ID (target/guide) 
NO______________________________________________________________ 
SEQ LRRK2_bit ATTCTACAGCAGTAT 1/1A/Cmismatchat0position ADARLontarget:88.73% 
ID CR_1D22125 TGGGCAGTCCCGTA 1/1C/Cmismatchat1-2position ADAR2ontarget:78.61% 

I _count837 GTCAGCAATCTTTGC 1/1U/Gwobblebasepairat1-4 ADARLspecificity:1.06 
183 A position ADAR2specificity:1.19 

1/1U/Gwobblebasepairat-VS 
~0sition 

1/1GAlwobblebasepairat-Fl1 
____________________________________________~0sition __________________________ 

SEQ LltltK2bit ATTCTACAGCAGGA 1/1C/Umismatchat-6position ADARLontarget:89.12% 
ID CR_1D31607 CTGGGCGATCCCGT 1/1A/Cmismatchat0position ADAR2ontarget:79.41% 
NO: count1105 AGTCATCAATCTTTG 1/1C/Cmismatchat-4-2position ADAR1specificity:1.08 
184 CA 1/1U/Gwobblebasepairat+5 ADAR2specificity:0.96 

~0sition 

1/1U/Gwobblebasepairat+8 
~0sition 

1/1A/Gmismatchat+13 
___________________________________________ position _________________________ ___________________________________________p _________________________ 

SEQ LltltK2bit ATTCTACAGCAGTAC 1/1C/Cmismatchat-8position ADARLontarget:89.96% 
ID CR_1D17685 TAAGCTATGGCGTA 2/2symmetricbulgeat-4 ADAR2ontarget:6.89% 
NO: count2957 CGCACCAATCTTTGC p0sition(AC-CG) ADARLspecificity:0.98 
185 A 2/2symmetricbulgeat0 ADAR2specificity:0.34 

position(AG-GC) 
1/1U/Umismatchat+5position 

______ ______________________ 1/1 C/Amismatchat_+9_position_________________________ 

SEQ LltltK2bit ATTCTACAGTAGGA 1/1U/Gwobblebasepairat-7 ADARLontarget:90.20% 
ID CR_1D29209 CTGAGCACTGCCGA position ADAR2ontarget:88.24% 
NO: count87l GCTGGGCAATCTTTG 1/1G/Gmismatchat-6position ADARLspecificity:1.33 
186 CA 0/1asymmetricbulgeat-4 ADAR2specificity:1.07 

position(-C) 
1/0asymmetricbulgeat-2 
position(C-) 
1/1A/Cmismatchat0position 
1/1U/Cmismatchat+4position 
1/1A/Gmismatchat+13 

~0sition 

____________________________________________~0sition __________________________ 
SEQ LRRK2_bit ATTCTACCGCAGTAC 3/3symmetricbulgeat-6 ADARLontarget:90.49% 
ID CR_1D33976 TGAGCAAAGCCGAG position(CUG-AAA) ADAR2ontarget:78.40% 
NO: _count68l GTAAACAATCTTTGC 1/1U/Gwobblebasepairat-3 ADARLspecificity:1.02 
187 A position ADAR2specificity:0.74 

1/1A/Amismatchat-2position 
1/1A/Cmismatchat0position 
1/1A/Amismatchat+3position 
1/1U/Cmismatchat+18 

___________________________________________~0si~on _________________________ 
SEQ LRRK2_bit ATTCTACAGCAGTAC 1/1U/Cmismatchat-7position ADARLontarget:90.61% 
ID CR_1D39201 TGAGCAATTCCGTTA 3/3symmetricbulgeat-3 ADAR2ontarget:52.23% 
NO: _count637 ACCGCAATCTTTGCA position(ACU-UAA) ADARLspecificity:1.05 
188 1/1A/Cmismatchat0position ADAR2specificity:0.69 

______ ______________________ 1/1 C/Umismatchat_+2_position_________________________ 
SEQ LRRK2_bit ATTCTACAGTAGTCC 1/1U/Cmismatchat-7position ADARLontarget:90.66% 
ID CR_1D87993 GGAGCTATTCCGTA 1/1A/Cmismatchat0position ADAR2ontarget:27.30% 
NO: _count2l9 GTCCGCAATCTTTGC 1/1C/Umismatchat+2position ADARLspecificity:1.04 
189 _____________A 1/1 U/U mismatch at +5 position ADAR2 specificity: 0.45 
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SEQ ID Sequence StructuralFeatures U 

ID (target/guide) 

NO______________________________________________________________ 

1/1A/Gmismatchat+LO 

~0sition 

1/1U/Cmismatchat1-12 

~0sition 

1/1GAlwobblebasepairat1-16 

____________________________________________ ~0sition __________________________ 

SEQ LltltK2bit ATTCTACAGCAGGA 1/1U/Gwobblebasepairat-7 ADARLontarget:90.80% 
ID CR_1D31517 CTGAGCAATGGAGT position ADAR2ontarget:23.12% 
NO: count1083 AGTCGGCAATCTTTG 2/2symmetricbulgeat0 ADARLspecificity:1.01 
190 CA position(AG-GA) ADAR2specificity:0.47 

1/1A/Gmismatchat+13 
____________________________________________ ~0sition __________________________ 

SEQ LPItK2_bit ATTCTACCGCAGTAC 1/1A/Cmismatchat0position ADARLontarget:90.83% 
ID CR1D28134 TACCCGATCCCGTAG 1/1C/Cmismatchat1-2position ADAR2ontarget:35.42% 

I _count1700 TCAGCAATCTTTGCA 1/1U/Gwobblebasepairat+5 ADARLspecificity:1.14 
191 position ADAR2specificity:0.81 

3/3symmetricbulgeat+7 
position(CUC-ACC) 
1/1U/Cmismatchat+18 

____________________________________________~0sition __________________________ 
SEQ LRRK2_bit ATTCTACAGGAGTTC 1/1C/Umismatchat-8position ADARLontarget:91.01% 
ID CR_1D38170 TGAGCATTCCCGTCG 1/1U/Cmismatchat-3position ADAR2ontarget:39.14% 
NO: count773 TCATCAATCTTTGCA 1/1A/Cmismatchat0position ADARLspecificity:1.2 
192 3/3symmetricbulgeat+2 ADAR2specificity:0.69 

position(CAU-UUC) 
1/1U/Umismatchat+12 
~0sition 

1/1G/Gmismatchat+16 
____________________________________________~0sition __________________________ 

SEQ LRRK2_bit ATTCTACAGCAGTAC 1/1C/Cmismatchat-8position ADARLontarget:91.49% 
ID CR_1D33405 AGAGGACTGCCGAG 1/1U/Gwobblebasepairat-3 ADAR2ontarget:81.85% 
NO: _count860 GTCACCAATCTTTGC position ADARLspecificity:1.03 
193 A 1/1A/Amismatchat-2position ADAR2specificity:0.85 

1/1A/Cmismatchat0position 
1/1U/Cmismatchat+4position 

1/1A/Amismatchat+10 
____________________________________________~0sition __________________________ 

SEQ LRRK2_bit ATTCTACAGAAGGA 1/1A/Cmismatchat0position ADARLontarget:91.67% 
ID CR_1D39919 CCGAGCAGTCCCGT 1/1C/Cmismatchat+2position ADAR2ontarget:89.02% 
NO: _countl633 AGTCAGCAATCTTTG 1/1U/Gwobblebasepairat+4 ADARLspecificity:0.73 
194 CA position ADAR2specificity:0.8 

1/1A/Cmismatchat+10 

~0sition 
1/1A/Gmismatchat+13 

~0sition 
1/1G/Amismatchat+16 

____________________________________________~0sition __________________________ 
SEQ L1tRK2_bit ATTCTACAGCATTAC 3/3symmetricbulgeat-4 ADARLontarget:92.10% 
ID CR_1D21333 TGAGCAATCCCGTAT position(GAC-UUA) ADAR2ontarget:92.36% 

I _countl9l4 TAAGCAATCTTTGCA 1/1A/Cmismatchat0position ADARLspecificity:1.03 
195 1/1C/Cmismatchat+2position ADAR2specificity:0.7 

1/1C/Umismatchat+14 
____________________________________________~0sition __________________________ 
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1/1G/Gmismatchat+6position
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SEQ ID Sequence StructuralFeatures U 

ID (target/guide) 
NO______________________________________________________________ 

SEQ LRRK2_bit ATTCTACAGCAGTAC 1/1G/Uwobblebasepairat-6 ADARLontarget:92.46% 
ID CR_1D97672 GAAGCAATCCCGCC position ADAR2ontarget:20.91% 

I _count397 GTTAGCAATCTTTGC 2/2symmetricbulgeat-2 ADARLspecificity:1.01 
196 A position(UA-CC) ADAR2specificity:0.54 

1/1A/Cmismatchat0position 

1/1C/Cmismatchat-4-2position 
2/2symmetricbulgeat1-9 

_______________________________________ position (CA-GA) ______________________ 

SEQ LltltK2bit ATTCTACAGCAGTAC 1/1G/Amismatchat-6position ADARLontarget:93.75% 
ID CR_1D36558 TGTTCAATTCCGATG 6/6symmetricinternalioopat-3 ADAR2ontarget:56.09% 
NO: countlYSS TAAGCAATCTTTGCA positionspanning0position ADARLspecificity:1.4 
197 (UACAGC-UCCGAU) ADAR2specificity:0.92 

2/2symmetricbulgeat+7 
_______________________________________ position (CU-UU) ______________________ 

SEQ LPItK2_bit ATTCTACAACAGTAC 1/1C/Amismatchat-8position ADARLontarget:94.19% 
ID CRID16690 TGAGCTATCCCGAAT 10/10symmetricinternalloopat ADAR2ontarget:90.41% 

I _count1976 TCAACAATCTTTGCA -4position spaitimng0position ADARLspecificity:1.01 
198 (CUACAGCAUU- ADAR2specificity:0.85 

UAUCCCGAAU) 
1/1C/Amismatchat+17 

____________________________________________~0sition __________________________ 
SEQ LRRK2_bit ATTCTACGGCAGYFC 1/1C/Amismatchat-8position ADARLontarget:94.28% 
ID CR1D22357 ATAGCAATCCCGTA 1/1A/Cmismatchat0position ADAR2ontarget:12.67% 

I _count844 GTCAACAATCTTTGC 1/1C/Cmismatchat+2position ADARLspecificity:1.15 
199 C 2/2symmetricbulgeat+9 ADAR2specificity:0.71 

position(CA-AU) 
1/1U/Umismatchat+12 
~0sition 

1/1U/Gwobblebasepairat+18 
____________________________________________~0sition __________________________ 

SEQ LRRK2_bnP CTTCTACAGCAGTTC 1/1U/Gwobblebasepairat-3 ADARLontarget:94.31% 
ID CR_1D8030_ GGAGGAATCCCGAG position ADAR2ontarget:74.70% 
NO: count919 GTCAGCAATCTTTGC 1/1A/imismatchat-2position ADARLspecificity:1.36 
200 A 1/1A/Cmismatchat0position ADAR2specificity:0.86 

1/1C/Cmismatchat+2position 

3/3symmetricbulgeat+10 

~0sition(AGU-UCG) 
5/0asymmetricinternalloopat 
+24position(AUAUA-) 
1/1GAlwobblebasepairat+29 

____________________________________________~0sition __________________________ 
SEQ LRRK2_bit ATTCTACAGCTGTAC 1/1U/Cmismatchat-7position ADARLontarget:95.93% 
ID CR_1D43647 TAGGCTATCCCGTAG 1/1A/Cmismatchat0position ADAR2ontarget:82.09% 
NO: _count763 TCCGCAATCTTTGCA 1/1C/Cmismatchat+2position ADARLspecificity:1.11 
201 1/1U/Umismatchat+5position ADAR2specificity:0.96 

1/1U/Gwobblebasepairat+8 

~0sition 
1/1C/Amismatchat+9position 

1/1U/Umismatchat+15 

____________________________________________~0sition __________________________ 
SEQ LRRK2_bit ATTCTACAGCCGTAC 1/1U/Umismatchat-7position ADARLontarget:90.48% 
ID CR_1D4389_ TGGGAAATCCCGTA 1/1A/Cmismatchat0position ADAR2ontarget:87.02% 
NO: counti135 GTCTGCAATCTTTGC 1/1C/Cmismatchat+2position ADARLspecificity:0.94 
202 ______________A 1/1 G/A mismatchat +6 position ADAR2 specificity: 1.14 
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SEQ ID Sequence Structural Features U 

ID (target/guide) 

NO______________________________________________________________ 

1/1 U/G wobble base pair at -VS 
~0sition 
1/1U/Cmismatchat+15 

____________________________________________ ~0sition __________________________ 

SEQ LltltK2bit ATTCTACAGAAGTA 1/1A/Cmismatchat-16 ADARLontarget:84.41% 
ID CR_1D38794 CAGAGACATCCCGT position ADAR2ontarget:82.65% 
NO: count776 AGTTAACAATCTTCG 1/1C/Amismatchat-8position ADARLspecificity:1.09 
203 CA 1/1G/Uwobblebasepairat-6 ADAR2specificity:118 

~0sition 
5/4asymmetricinternalioopat0 
position(AGCAU-UCCC) 
0/1asymmetricbulgeat-4-6 

position(-A) 
1/1A/Amismatchat+10 
~0sition 
1/1G/Amismatchat+16 

___________________________________________ position _________________________ 

___________________________________________ p _________________________ 
SEQ LltltK2bit ATTCTACAGCCGTAC 1/1U/Cmismatchat-7 position ADARLontarget:87.33% 
ID CR_1D37802 TGAGCTATCCCGTAG 1/1A/Cmismatchat0position ADAR2ontarget:88.42% 
NO: count2433 TCCGCAATCTTTGCA 1/1C/Cmismatchat-4-2position ADARLspecificity:0.97 
204 1/1U/Umismatchat+5position ADAR2specificity:1.06 

1/1U/Cmismatchat+15 

____________________________________________ ~0sition __________________________ 
SEQ LRRK2_bit ATTCTACTGCAGCAC 2/2symmetricbulgeat-7 ADARLontarget:93.09% 
ID CR1D489c CGAGCAATCCCGCA position(CU-CC) ADAR2ontarget:84.08% 
NO: ount3336 TTCCCCAATCTTTGC 7/7symmetricinternalloopat-4 ADARLspecificity:0.62 
205 A positionspanning0position ADAR2specificity:0.78 

(CUACAGC-CCCGCAU) 
1/1A/Cmismatchat+10 
~0sition 

1/1A/Cmismatchat+13 
~0sition 
1/1U/Umismatchat+18 

____________________________________________~0sition __________________________ 

SEQ LRRK2_bit ATTCTACAGCAGTCC 1/1A/Cmismatchat0position ADARLontarget:85.47% 

i _count1318 GTCAGCAATCTTTGC 1/1U/Gwobblebasepairat+4 ADARLspecificity:0.86 
206 A position ADAR2specificity:0.96 

1/1U/Cmismatchat-4-12 

____________________________________________ ~0sition __________________________ 
SEQ LRRK2_bit ATTCTAAGGCAGTA 1/1U/Gwobblebasepairat-7 ADARLontarget:85.92% 
ID CR_1D27560 CTGAGCCGCGCCGT position ADAR2ontarget:82.19% 
NO: _count22l8 AGTCGGCAATCTTTG 1/1A/Cmismatchat0position ADARLspecificity:0.98 
207 CA 1/1A/Cmismatchat+3position ADAR2specificity:0.88 

1/1U/Gwobblebasepairat+4 

~0sition 
1/1U/Cmismatchat+5position 
1/1U/Gwobblebasepairat+18 
~0sition 

1/1G/Amismatchat+19 
____________________________________________ ~0sition __________________________ 
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EXAMPLE18 

EngineeredGuideRNAstargetingSNCAmRNA 

1006991 ThisexampledescribesengineeredguideRNAsthattargetSNCAmRNA.Self

annealingRNAstructurescomprisingtheengineeredguideRNAsequencesofTABLE28 

andthesequencesoftheregionstargetedbytheguideRNAswerecontactedwithanRNA 

editingentity(e.g.,arecombinantADARiand/orADAR2)underconditionsthatallowfor 

theeditingoftheregionstargetedbytheguideRNAs.Theregionstargetedbytheguide 

RNAsweresubsequentlyassessedforeditingusingnextgenerationsequencing(NOS).The 

guideRNAsofTABLE28showedspecificeditingoftheAnucleotideattranslation 

initiationstartsite(TIS;theAintheATOstartcodingwithgenomiccoordinates:hg3Schr4: 

89835667strand-1)ofSNCAmRNA.Percenton-targeteditingiscalculatedbythe 

followingformula:thenumberofreadscontaining"0"atthetargetIthetotalnumberof 

reads.Specificityiscalculatedbythefollowingformula:(percentontargetediting+100)1 

(sumofofftargeteditingpercentageatselectedoff-targetssites+100).  

TABLE28- ExemplaryguideRNAsthattargetSNCAmRNA 

SEQ ID GuideKNASequence StructuralFcatures Metrics 
ID (target/guide) 
NO______________________________________________________________ 
SEQ SNCAguideO GAAAGTACTTTGAT 1/1A/Cmismatchat0position ADAR2ontarget:95.68% 
ID Lv? GAATACATCCACGG 1/1GIGmismatchat+14position ADAR2specificity:1.95 

i CTAATGAATTCCTT 1/1G/Amismatchat+19position 
208 TAC 

SEQ SNCAguide0 GAAAGTCCTTTCAA 4/4symmetricbulgeat-6position ADAR2ontarget:94.39% 
ID 2v25 GAATACATCCACGG (UCAU-UACU) ADAR2 S 

specificity:1.94 

209 TAC 1/1A/Amismatchat1-12position 

SEQ SNCAguideO GAAAGTCCTTTGAT 1/1A/Cmismatchat0position ADAR2ontarget:95.92% 
ID 1v24 GCATACATCCACGG 1/1U/Cmismatchat1-10position ADAR2 S 

specificity:1.93 
I CTAATGAATTCCTT 1/1G/Gmismatchat+14position 

210 TAC 

SEQ SNCAguideO GAAAGTCCTTTGAT 4/4symmetricbulgeat-6position ADAR2ontarget:94.10% 
ID 2v24 GCATACATCCACGG (UCAU-UACU) ADAR2 S 

specificity:1.93 
NO: CTATACTATTCCTT 1/1A/Cmismatchat0position 
211 TAC 1/1U/Cmismatchat+10position 

____________________________________1/1 G/Gmismatchat_+14_position________________________ 
SEQ SNCAguide0 GAAAGTCCTTTGAG 4/4symmetricbulgeat-6position ADAR2ontarget:88.96% 
ID 2v22 ADAR2 S 

_ k~) specificity:1.88 
NO: CTATACTATTCCTT 1/1A/Cmismatchat0position 
212 TAC 1/1U/Cmismatchat+10position 

1/1A/Gmismatchat+12position 
____________________________________1/1 G/Gmismatchat_+14_position________________________ 

SEQ SNCAguideo GAAAGTCCTTTGAG 4/4symmetricbulgeat-6position ADAR2ontarget:93.74% 
ID 2v21 GAATACATCCACGG (UCAU-UACU) ADAR2 S 

______ __________________________________________________________________ specificity:1.93 
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SEQ ID GuideKNASequence StructuralFcatures Metrics 
ID (target/guide) 
NO______________________________________________________________ 

I CTATACTATTCCTT 1/1A/Cmismatchat0position 
213 TAC 1/1A/Gmismatchat+12position 

____________________________________1/1 GIGmismatchat_+14__osition________________________ ___________________________________________ p _________________________ 
SEQ SNCAguide0 GAAAGTCCTTTGAA 4/4symmetricbulgeat-6position ADAR2ontarget:84.65% 
ID 2v18 GCATACATCCACGG (UCAU-UACU) ADAR2specificity:1.84 

I CTATACTATTCCTT 1/1A/Cmismatchat0position 
214 TAC 1/1U/Cmismatchat+10position 

1/1A/Amismatchat+12position 
____________________________________ 1/1 G/Gmismatchat_+14_position________________________ 

SEQ SNCAguideO GAAAGTACTTTCAC 4/4symmetricbulgeat-6position ADAR2ontarget:89.43% 
ID 2v11 GAATACATCCACGG (UCAU-UACU) ADAR2specificity:1.88 
NO: CTATACTATTCCTT 1/1A/Cmismatchat0position 
215 TAC 1/1A/Cmismatchat+12position 

___________________________________1/1 G/Amismatchat_+19_position________________________ 
SEQ SNCAguide0 GAAAGTCCTTTCAC 4/4symmetricbulgeat-6position ADAR2ontarget:93.20% 
ID 2v28 GCATACATCCACGG (UCAU-UACU) ADAR2specificity:1.93 
NO: CTATACTATTCCTT 1/1A/Cmismatchat0position 
216 TAC 1/1U/Cmismatchat+10position 

___________________________________ 1/1 A/Cmismatchat_+12_position________________________ 
SEQ SNCAguideo GAAAGTCCTTTCAA 4/4symmetricbulgeat-6position ADAR2ontarget:90.62% 
ID 2v26 GCATACATCCACGG (UCAU-UACU) ADAR2specificity:1.91 

I CTATACTATTCCTT 1/1A/Cmismatchat0position 
217 TAC 1/1U/Cmismatchat+10position 

____________________________________ 1/1 A/Amismatchat_+12_position________________________ 

EXAMPLE19 

InvitroeditingofLRRK2mRNAiniPSC-derivedLRRK2-G2019Sdopaminergic 

neurons 

1007001 Thisexampledescribeseditinginvitroininducedpluripotentstemcell(iPSC)

derivedneuronsthatcanexpressLRRK2-02019Smutantprotein.Culturinginduction 

9 

editingfacilitatedbyguideRNAs.Eachdopaminergicneuronalphenotypeischaracterized 

andvalidatedviaTaqManqPCRflowcytomettyandimmunofluorescence.iPSCsneural 

stemcells(NSCs),neuralprogenitorcell(NPCs),orderivedneuronalcellsarethen 

transfectedortransducedwithguideRNAstargetinganucleotideofthecodonencodingthe 

LRRK2-02019SmutationandeditingefficiencyisquantifiedusingSangersequencing, 

ddPCRandampliconnextgenerationsequencingofthesequenceencodingtheLRRK2

02019Slocus.Invitro biochemicaleditingofLRRK2mRNAthatistranslatedintoLRRK2 

proteinisassessedusingLC-MS/MSoftheLRRK2proteinandWesternBlotandMeso 

ScaleDiscovery(MSD)analysisofLRRK2substrates(e.g.,phospho-Rab(-8,-10,-35), 

LRRK2autophosphoiylation).  
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EXAMPLE20 

ExvivoeditingofLRRK2mRNAinprimarycorticalneuronsofhLRRK2-G2019S 

mice 

1007011 Thisexampledescribeseditingofthenucleotideofthecodonencodingthe 

LRRK2-02019SmutationexvivoinprimarycorticalneuronsisolatedfromhLRRK2

02019Smice.Primarymicrodissectionandculturingoftheprimaryneuronsfromthe 

hLRRK2-02019Smiceareoptimizedpriortotransfectionortransductionoftheguide 

RNAs.TheisolatedcorticalneuronsarethentransfectedwithguideRNAstargetingthe 

mRNAencodingtheLRRK2-02019Smutationandeditingefficiencyisquantifiedusing 

SangersequencingddPCRandampliconnextgenerationsequencingoftheLRRK2

02019Sencodinglocus.FurthertheexvivobiochemicaleditingofLRRK2mRNAthatis 

translatedintoLRRK2proteinisassessedusingLC-MS/MSoftheLRRK2proteinWestern 

BlotandMSDanalysisofLRRK2substrates(e.g.,phospho-Rab(-8,-1O,-35),LRRK2 

autophosphoiylation).  

EXAMPLE21 

InvivoeditingofLRRK2mRNAinhLRRK2-G2019Smice 

1007021 ThisexampledescribeseditingofmRNAencodingLRRK2-02019Sinvivoin 

hLRRK2-02019Smice.GuideRNAstargetingmRNAencodingtheLRRK2-G2019S 

mutationareadministeredtothebrainofthehLRRK2-G2019Smicevia 

intracerebroventricularintraparenchymalintracisternalorintrathecalinjection.Braintissue 

acidandprotein.EditingefficiencyisquantifiedusingddPCRandampliconnextgeneration 

sequencingofthelocusencodingLRRK2-G2019S. Furthertheinvivobiochemicalediting 

ofLRRK2mRNAthatistranslatedintoLRRK2proteinisassessedusingLC-MS/MSofthe 

LRRK2proteinWesternBlotandMSDanalysisofLRRK2substrates(e.g.,phospho-Rab(

S,-1O,-35),LRRK2autophosphorylation).  

EXAMPLE22 

InvitroeditingofSNCAmRNAinLUHMESandiPSC-deriveddopaniinergicneurons 

1007031 ThisexampledescribesSNCAeditinginvitroinLUHMESandiPSC-denved 

dopaminergicneurons.Culturinginductiondifferentiationandtransfectionand 

transductionofLUHMESandiPSC-derivedneuronsareoptimizedforscreeningofediting 

facilitatedbyguideRNAs.Eachdopaminergicneuronalphenotypeischaracterizedand 
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validatedviaTaqManqPCRflowcytometryandimmunofluorescence.Neuronsarethen 

transfectedortransducedwithguideRNAstargetingSNCAandeditingefficiencyis 

quantifiedusingqPCRddPCRandampliconnextgenerationsequencingoftheSNCAlocus.  

TheinvitrobiochemicalknockdownofSNCAproteinisassessedusingWesternBlot, 

BLISAandMSDanalysisofSNCAproteinlevels.  

EXAMPLE23 

ExvivoeditingofSNCAmRNAinprimarycorticalneuronsofhSNCAmice 

1007041 ThisexampledescribesSNCAmRNAeditingandSNCAproteinknockdownex 

vivoinprimarycorticalneuronsisolatedfromhSNCA 4 

mice.Primarymicrodissectionand 
culturingoftheprimaryneuronsfromtheSNCAmiceareoptimizedpriortotransfectionor 

transductionoftheguideRNAs.Theisolatedcorticalneuronsarethentransfectedor 

transducedwithguideRNAstargetingSNCAandeditingefficiencyisquantifiedusing 

qPCR<ddPCRandampliconnextgenerationsequencingoftheSNCAlocus.Furtherthe 

exvivobiochemicalknockdownofSNCAproteinisassessedusingWesternBlotELISA, 

andMSDanalysisofSNCAproteinlevels.  

EXAMPLE24 

InvivoeditingofSNCAmRNAinhSNCAmice 

1007051 ThisexampledescribesSNCAeditinginvivoinhSNCAmice.GuideRNAs 

targetingSNCAareadministeredtothebrainofthehSNCAmiceviaintracerebroventricular 

intraparenchymalintracisternalorintrathecalinjection.Braintissueisthenisolatedfrom 

isquantifiedusingqPCRddPCRandampliconnextgenerationsequencingoftheSNCA 

locus.FurthertheinvivobiochemicalknockdownofSNCAproteinisassessedfromthe 

isolatedSNCAproteinusingWesternBlotELISAandMSDanalysisofSNCAprotein 

levels.  

EXAMPLE25 

EngineeredGuideRNAstargetingSERPINAlmRNA 

1007061 ThisexampledescribesengineeredguideRNAsthattargetSERPINAlmRNA.  

Highthroughputscreening(HTS)ofgRNAsequencesagainsttheSERPINAlE342K 

mutationidentifieddesignswithsuperioron-targetactivityandspecificity.  

1007071 Self-annealingRNAstructurescomprisingtheengineeredguideRNAsequences 

ofTABLE29andthesequencesoftheregionstargetedbytheguideRNAswerecontacted 
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withanRNAeditingentity(e.g.,arecombinantADARiand/orADAR2)for30minutes 

underconditionsthatallowfortheeditingoftheregionstargetedbytheguideRNAs.The 

regionstargetedbytheguideRNAsweresubsequentlyassessedforeditingusingnext 

generationsequencing(NOS).TheguideRNAsofTABLE29showedspecificeditingofthe 

Anucleotide. Percenton-targeteditingiscalculatedbythefollowingformula: thenumberof 

readscontaining"0"atthetargetIthetotalnumberofreads.Specificityiscalculatedbythe 

followingformula:(percentontargetediting+100)1(sumofofftargeteditingpercentageat 

selectedoff-targetssites+100).  

TABLE29- ExemplaryguideRNAsthattargetSERPINAlmRNA 

SEQ Name Sequence StructuralFeatures(target/guide) Metrics 
ID 
NO____________________________________________________________ 

SEQ SERP_00 GCCCCAGCAGC 1/1GAlwobblebasepairat-10position ADARLontarget: 
ID 6448_SE TTCAGTTCCTTA 2/0asymmetricbulgeat-8position(AC-) 53.40% 
NO: RINAL- ATCGTCGATGT 1/1A/Cmismatchat0position ADARLspecificity: 
297 20_26_45. AGCACAGCC 2/2symmetricbulgeat1-2position(GA-AA) 1.49 

______ 26 _____________________ 
______ __________________1/1 GAlwobblebasepairat_-4-8_position ____________________ 

SEQ SERP00 ATTCCCATGGC 1/1A/Cmismatchat0position ADARLontarget: 
ID 6566_SE CCCAGCAGCTT 2/1asymmetricbulgeat+3position(AA-A) 45.30% 
NO: RINAL- CAGTCCTTACT 1/1G~wobblebasepairat-4-6position ADARLspecificity: 
298 12_34_45. CGTCGATGGTC 1.40 

______ 34 A ____________________________________________________________ 

SEQ SERP00 CCTCTAAAAAC 1/1A/Cmismatchat0position ADARLontarget: 
ID 7612_SE ATGGCTCCCCA 1/0asymmetricbulgeat+8position(G-) 47.50% 
NO: RINAL- CAGCTTCAGTC 2/2symmetricbulgeat+19position(CU- ADARLspecificity: 
299 6_40_45.4 CTTTCTCGTCGA 1.46 

_ _ CA) 
_______ 0 _____________________ _______________________ 
______ __________________ 0/1 asymmetricbulgeat_+23_position_(-U) ____________________ 

SEQ SERP_00 ATGGCCTGTGC 1/1U/Gwobblebasepairat-14position ADARLontarget: 
ID 7657_SE AGCYFCAGTCC 1/1G/Amismatchat-13position 64.20% 

300 17_29_45. ATGGCCGTCGG 0/3asymmetricbulgeat-8position(-CCG) 1.49 
29 AGCTCA 1/1A/Cmismatchat0position 

1/1A/Amismatchat+3position 
2/2symmetricbulgeat+20position(UG

GU) 

______ __________________1/1 G~_wobblebasepairat_-4-22_position ____________________ 
SEQ SERP_01 AGTAAAACATG 1/1A/Cmismatchat0position ADARLontarget: 
ID 0900_SE TACGCCCCAGC 1/0asymmetricbulgeat+5position(A-) 52.60% 
NO: RINAL- CTTCAGTCCCTT 2/0asymmetricbulgeat+16position(CU-) ADARLspecificity: 
301 9__37__45.3 CTCGTCGA 0/3asymmetricbulgeat1-25position(- 1.52 

_______ 7 _____________________ _______________________ 
_______________________ UAC) ______________ 

SEQ SERP_01 AAAACAATACT 1/1A/Cmismatchat0position ADARLontarget: 
ID 0980_SE ACCCAGCAGCT 4/2asymmetricbulgeat+3position(AAAG- 49.90% 
NO: RINAL- TCAGTCCACCT AC) ADARLspecificity: 
302 12_34_45. CGTCGATGGTC 4/6asymmetricinternalloopat+24position 1.47 

____ 34 A (GCCA-AUACUA) _____________ 
SEQ SERP_01 CTAATCCATGG 1/1A/Cmismatchat0position ADARLontarget: 
ID 1202SE CTACCCCAGCA 2/0asymmetricbulgeat+11position(UG-) 46.10% 
NO: RINAL- GCTTGTCCCTTT 0/3asymmetricbulgeat+23position(- ADARLspecificity: 
303 9_37_45.3 CTCGTCGATGG UAC) 1.41 

_______ 7 _______________________ 
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SEQ Name Sequence StructuralFeatures(target/guide) Metrics 
ID 
NO____________________________________________________________ 

3/2asymmetricbulgeat+30position(UUU

_______________________ UC) _____________ 
SEQ SERP_01 TGCTAAAAACA 1/1U/Cmismatchat-5position ADARLontarget: 
ID 1563_SE TGGTGCAGCAG 1/1A/Cmismatchat0position 42.00% 
NO: RINAL- CTTCAGTCCTG 3/2asymmetricbulgeat1-3position(AAA- ADARLspecificity: 
304 9_37_45.3 ACTCGTCGCTG GA) 1.41 

7 G 1/1G~wobblebasepairat1-6position 

2/1asymmetricbulgeat+22position(GG

G) 
______ __________________ 1/1 GAlwobblebase__airat_-4-24__osition ____________________ ___________________________________ p p ____________________ 

SEQ SERP01 AAAAACATGGC 1/1A/Cmismatchat0position ADARLontarget: 
ID 2208_SE CCCAGCAGCTT 3/3symmetricbulgeat+3position(AAA- 46.40% 
NO: RINAL- CAGTCCCCAAC CAA) ADARLspecificity: 

305 11_35_45. TCGTCGATGGT 1.28 

_____ 35 C __________________________________________________ 

SEQ SERP01 AAAACATGGCC 1/1A/Cmismatchat0position ADARLontarget: 
ID 3687_SE CCAGCAGCTTC 2/2symmetricbulgeat+3position(AA-GA) 44.90% 
NO: RINAL- AGTCCCTGACT ADARLspecificity: 

306 12_34_45. CGTCGATGGTC 1.28 

______ 34 A ____________________________________________________________ 
SEQ SERP_01 CTAAAAACATG 1/1C/Amismatchat-1position ADARLontarget: 
ID 6311_SE GCACAGCAGCT 3/3symmetricbulgeat1-2position(GAA- 47.40% 
NO: RINAL- TCAGTCCCTCC CCA) ADARLspecificity: 
307 9_37_45.3 ATTATCGATGG 2/1asymmetricbulgeat+22position(GG- 1.45 

____ 7 _____________ A) ______________ 

SEQ SERP_01 AACTACAAGGC 0/1asymmetricbulgeat-7position(-U) ADARLontarget: 
ID 6711_SE CCCAGCAGCTT 1/1A/Cmismatchat0position 48.00% 
NO: RINAL- CATCCCTTTACT 2/0asymmetricbulgeat1-2position(-A) ADARLspecificity: 
308 11_35_45. CGTCGATGTGG 1/0asymmetricbulgeat+10position(C-) 1.44 

______ 35 _________________ 1/1 A/S mismatchat1-27 position __________________ 
SEQ SERP_01 CTAAAAACATG 1/0asymmetricbulgeat-6position(A-) ADARLontarget: 
ID 7788_SE GCTCCCAGCAG 0/2asymmetricbulgeat-1position(-CU) 51.30% 
NO: RINAL- CTTCATATCCTT 1/1A/Cmismatchat0position ADARLspecificity: 
309 9_37_45,3 TCCTGCTTCGA 1/1G~wobblebasepairat1-8position 1.51 

7 GG 2/2symmetricbulgeat1-9position(AC-UA) 

SEQ SERP01 TAAAAACATGG 0/1asymmetricbulgeat-4position(-A) ADARLontarget: 
ID 9344_SE CCCCCAGTTCA 1/1C/Amismatchat-1position 45.90% 
NO: RINAL- GTCCCTAATTCT 0/2asymmetricbulgeat+4position(-AA) ADARLspecificity: 
310 10_36_45. TATCGAATGGT 1/0asymmetricbulgeat+15position(G-) 1.45 

_____ 36 ______________2/0asymmetricbulgeat+19position(CU-) ________________ 
SEQ SERP02 CTAAAAACGCC 1/1A/Cmismatchat0position ADARLontarget: 
ID 0550_SE CCAGCAGCTTC 0/3asymmetricbulgeat+5position(-ACA) 53.40% 
NO: RINAL- AGTCCCACATT 3/0asymmetricbulgeat+26position(CAU- ADARLspecificity: 
311 9__37__45.3 TCTCGTCGATG ) 1.53 

____ 7 G ____________________________________________ 

SEQ SERP_02 GCCCCGTCAGT 1/1U/Umismatchat-16position ADARLontarget: 
ID 1899_SE TCAGTCCCTGTT 1/1G/Uwobblebasepairat-15position 51.50% 
NO: RINAL- CTCGTCGATGC 2/2symmetricbulgeat-8position(AC-CA) ADARLspecificity: 
312 20_26_45. ACAGCATTGCC 1/1A/Cmismatchat0position 1.48 

26 0/1asymmetricbulgeat+4position(-G) 
1/0asymmetricbulgeat+15position(G-) 
1/1C/Umismatchat+19position 

______ __________________1/1 U/G wobblebasepairat_+20_position ____________________ 
SEQ SERP_02 CTAAAAACCCA 1/1A/Cmismatchat0position ADARLontarget: 
ID 4066 SE TGGCGACAGCA 1/1 A/C mismatch at +5 position 55.80% 
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SEQ Name Sequence StructuralFeatures(target/guide) Metrics 
ID 
NO____________________________________________________________ 

NO: RINAL- GCTTCTCCCCTT 2/0asymmetricbulgeat+10position(CU-) ADARLspecificity: 
313 9_37_45*3 CTCGTCGATGG 2/2symmetricbulgeat+22position(GG- 1.49 

7 GA) 
______ __________________ 0/2 asymmetricbulgeat_+28_position_(-CC) ____________________ 

SEQ SERP_02 AAGCTATGGCC 0/1asymmetricbulgeat-8position(-A) ADARLontarget: 
ID 4794_SE CCAGCAGCTTC 1/0asymmetricbulgeat-5position(U-) 42.30% 
NO: RINAL- ACCCTTTCTCGT 1/1A/Cmismatchat0position ADARLspecificity: 
314 14_32_45. CGTGGATCC 2/0asymmetricbulgeat+9position(AC-) 1.41 

32 0/1asymmetricbulgeat1-28position(-U) 
______ _________________ 1/1 U/Gwobblebase__airat_-4-30__osition ___________________ 

___________________________________ p p ____________________ 

SEQ SERP02 AAAACATGGCA 2/2symmetricbulgeat-6position(-CA/AC) ADARLontarget: 
ID 8982_SE CCCCAGCAGCT 1/1A/Cmismatchat0position 47.00% 
NO: RINAL- TCAGCCTTTCTC 2/0asymmetricbulgeat+8position(GA-) ADARLspecificity: 
315 12_34_45. GTCGAACGTCA 0/2asymmetricbulgeat1-23position(-AC) 1.43 

______ 34 __________________ ____________________ 

SEQ SERP03 ACATGGCCCCA 0/3asymmetricbulgeat-10position(-CUA) ADARLontarget: 
ID 1836_SE GAGCTTCAGTG 1/1A/Cmismatchat0position 42.20% 
NO: RINAL- CCCTTTCTCGTC 0/1asymmetricbulgeat+8position(-G) ADARLspecificity: 
316 15_31_45. GATGGTCCTAA 1/0asymmetricbulgeat+18position(G-) 1.39 

____ 31 GCA _______________________________________ 

SEQ SERP_03 CTCTAAAAACA 1/1C/Amismatchat-1position ADARLontarget: 
ID 3465_SE TGACCCCAGCA 4/3asymmetricbulgeat+2position(GAAA- 43.60% 
NO: RINAL- GCTTCAGTCCT CCG) ADARLspecificity: 
317 7_39_45.3 CCGTTATCGAT 1/1G~wobblebasepairat1-6position 1.42 

______ 9 ___________________ 1/1 C/A mismatch at 1-25 position _____________________ 
SEQ SERP_03 ACATCAGGCCC 1/1A/Amismatchat-9position ADARLontarget: 
ID 4669_SE CACAGCTTCAG 1/1A/Cmismatchat0position 44.70% 
NO: RINAL- TCCCTTCTCGTC 1/0asymmetricbulgeat-VSposition(A-) ADARLspecificity: 
318 15_31_45. GATGGACAG 1/0asymmetricbulgeat+19position(C-) 1.19 

_____ 31 ______________0/2asymmetricbulgeat+26position(-CA) ________________ 
SEQ SERP_03 CCCCAGCGTCT 1/0asymmetricbulgeat-14position(U-) ADARLontarget: 
ID 4803_SE TCAGTCCCTTTC 1/1C/Amismatchat-12position 49.00% 
NO: RINAL- TCGTCGATGGT 1/1U/Gwobblebasepairat-11position ADARLspecificity: 
319 21_25_45. CGACCAGCCT 1/1A/Cmismatchat0position 1.18 

25 1/1C/Umismatchat1-16position 
___________________________________ p p ____________________ 

SEQ SERP03 GGCCCCAGCAG 1/1A/Cmismatchat0position ADARLontarget: 
ID 4837_SE CTTCAGTCCCA 3/3symmetricbulgeat+3position(AAA- 48.00% 
NO: RINAL- GACTCGTCGAT AGA) ADARLspecificity: 
320 19_27_45. GGTCAGCACAA 1.37 

_____ 27 C __________________________________________________ 
SEQ SERP03 TAAAAAACATG 1/1A/Cmismatchat0position ADARLontarget: 
ID 5444_SE GCCCCAGCAGT 0/1asymmetricbulgeat+2position(-A) 42.60% 
NO: RINAL- CAGTCCCTTTA 2/0asymmetricbulgeat+13position(AA-) ADARLspecificity: 
321 10_36_45. CTCGTCGATGG 1/1G/Uwobblebasepairat+15position 1.32 

______ 36 T ____________________________________________________________ 
SEQ SERP_03 GGCCAGCAGCT 3/3symmetricbulgeat-6position(CCA- ADARLontarget: 
ID 6632_SE TCACCAAGTTT AUA) 60.10% 
NO: RINAL- CTCGTCGAATA 1/1A/Cmismatchat0position ADARLspecificity: 
322 21_25_45. TCAGCACAGCC 5/5symmetricinternalloopat+6position 1.54 

25 T (GGGAC-CCAAG) 
SEQ SERP_03 CTAAAAACATG 3/3symmetricbulgeat-1positionspanning ADARLontarget: 
ID 9699_SE GCCCCAGCAGC 0position(CAA-GAU) 63.60% 
NO: RINAL- TTCAGTCAACT 0/1asymmetricbulgeat+1position(-C) ADARLspecificity: 
323 9_37_45,3 TCTCGATTCGA 1/2asymmetricbulgeat+7position(G-AA) 1.63 

____ 7 TGG _________________________________________ 
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SEQ Name Sequence StructuralFeatures(target/guide) Metrics 
ID 
NO____________________________________________________________ 
SEQ SERP_04 TGGCGCCCCAG 0/2asymmetricbulgeat-7position(-CU) ADARLontarget: 
ID 0418_SE CAGCTTCATCC 0/2asymmetricbulgeat-3position(-GG) 48.20% 
NO: RINAL- CTTCTCGTCGG 1/1A/Cmismatchat0position ADARLspecificity: 
324 18_28_45. GATGCTGTCAG 1/0asymmetricbulgeat+5position(A-) 1.45 

28 CACAG 1/0asymmetricbulgeat+10position(C-) 
______ __________________ 0/1 asymmetricbulgeat_+25_position_(-C) ____________________ 

EXAMPLE26 

EngineeredGuideRNAstargetingSERPINAlmRNA 

1007081 ThisexampledescribesengineeredguideRNAsthattargetSERPINAl 

mRNA.ASERPINAlguideRNAwasidentifiedfromahighthroughputscreenfor 

engineeredguideRNAsagainstSERPINAlsimilartothescreendescribedinEXAMPLE 

25.Self-annealingRNAstructurescomprisingengineeredguideRNAsequencesandthe 

sequencesoftheregionstargetedbytheguideRNAswerecontactedwithanRNAediting 

entity(e.g.,arecombinantADARiand/orADAR2)for30minutesunderconditionsthat 

allowfortheeditingoftheregionstargetedbytheguideRNAs.Theregionstargetedbythe 

guideRNAsweresubsequentlyassessedforeditingusingnextgenerationsequencing(NOS).  

1007091 FIG.256showsadepictionofafirstengineeredguideRNA(attop)that 

formsasinglemismatchwiththetargetSERPINAlmRNAsequenceandasecond 

exemplaiyengineeredguideRNA(atbottom)targetingSERPINAlmRNAwherethe 

secondengineeredguideRNAformstwomismatcheswiththetargetSERPINAlmRNA 

colunminTABLE30titled"StructuralFeatures' describesstructuralfeaturesinthedouble 

strandedRNAsubstrateformeduponhybridizationofthegRNAtothetargetRNA.  

TABLE30- ExemplaryengineeredguideRNAsequencesthattargetSERPINAl 

SEQ Name Sequence StructuralFeatures Metrics 
ID (target/guiile) 
NO__________________________________________________________ 

SEQ SerpRandomID GACCATCGACAAGAAAGG 1A/Cmismatch 14%ontarget 
ID 38633_countSS2 GACTGAAGCTGCTGATAT Specificity 0.69 
NO: GCTAAATGTCAGCAGCT 
346 TCAGTCCCTTTCTCGTCGA 

________________TGGTC _____________________________ 
SEQ SerpRandomID 1A/Cmismatch 35%ontarget 
ID 26156_countlOS GACCATCGACAAGAAAGG 1A/Amismatch Specificity=0.92 

I GACTGAAGCTGCTGATAT 
NEt 7 
347 GCTAAATGTCAGCAGCTT 

CAGTCCCTTACTCGTCGAT 
_________________ GGTC _____________________________ 
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1007101 TheengineeredguideRNAsequencesinTABLE30wereadaptedforinvitro 

testingincells.TheengineeredguideRNAsequencesinTABLE30wereadaptedto1OOmer 

sequencesasdisclosedinTABLE31.K562cellswerestablytransfectedwithaPiggybac 

vectorcontainingoneoftwoSERPINAlminigeneconstructscontainingtheB342K 

mutation.EngineeredguideRNAsequenceswereplasmidtransfected(2gg)into2x1QA5 

1 1562cells.PlasmidsencodedfortheengineeredguideRNAsequenceplusadownstream 

mouseU7hairpin(CAGGTTTTCTGACTTCGGTCGGAAAACCCCTSEQIDNO:389) 

andSmOPTsequence(AATTTTTGGAGSEQIDNO:390)andexpressionwasdriven 

underaU6promoter(noU7hairpinorSmOPTsequence)oraU7promoter.24hourspost

transfectionRNAwasisolatedconvertedtocDNAandSangersequenced.FIG.257(atleft) 

demonstratedthattheconstructscontainingtheU7promoterU7hairpinandtheSmOPT 

sequencesexhibitedthehighestlevelsofon-targetRNAediting.FIG.257(athght) 

demonstratedthatthesecondengineeredguideRNAwhichformedanA/CandA/A 

mismatchuponhybridizationtoSERPINAlmRNAexhibitedlesslocaloff-targetediting.  

TABLE31- ExemplaryengineeredguideRNAsequencesthattargetSERPINAl 

SEQ Namc Sequence StructuralFcaturcs Mctrics(Replicate 
ID (target/guiale) values) 
NO__________________________________________________________ 

SEQ 0,100,50_AC ATGGGTATGGCCTCTAAA 1A/Cmismatch 15.53%and16.43% 
ID mismatch AACATGGCCCCAGCAGCT 
NOi TCAGTCCCTTTCTCGTCGA 
348 TGGTCAGCACAGCCTTAT 

GCACGGCCTGGAGGGGAG 
________________ AGAAGCAGA ____________________________ 

SEQ 0,100,50_SEll ATGGGTATGGCCTCTAAA 1A/Cmismatch 12.83%and14.62% 

NO.I TCAGTCCCTTACTCGTCGA 
349 TGGTCAGCACAGCCTTAT 

GCACGGCCTGGAGGGGAG 
________________AGAAGCAGA ____________________________ 

1007111 TheengineeredguideRNAsequenceofSEQIDNO:349inTABLE31was 

carriedforwardintofurtherexperimentswherethestructuralfeaturesoftheA/C 4 

andA/AmismatchwerepreservedbuttheoverallengineeredguideRNAlengthwas 

shortenedto95,85,80,75,70,65,and60nucleotideslong.Sequencesoftheengineered 

guideRNAsequencesusedinthisexperimentaredescribedinTABLE32.Cellexperiments 

wererunasdescribedabovebutwithRNAeditingassessedat24hoursand48hourspost

transfection.AsdemonstratedinFIG.258(atleft),theengineeredguidesequencewitha 

lengthof95nucleotidesexhibitedthehighestpercentageofSERPINAlmRNAediting.All 
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engineeredguideRNAsequences weretestedinconstructs containingaU7 hairpinanda 

SmOPTsequencewithexpressiondrivenviaaUlpromoter.  

TABLE32- ExemplaryengineeredguideRNAsequencesthattargetSERPINAl 

SEQ Name Sequence StructuralFeatures Metrics(Replicate 
ID (target/guiale) values) 
NO__________________________________________________________ 

SEQ 6030SEH CATGGCCCCAGCAGCTTC 1A/Cmismatch 6.81%&5.95% 
ID AGTCCCTTACTCGTCGATG 1A/Amismatch 
NO: GTCAGCACAGCCTTATGC 
350 ___________ACGGC _____________________________ 
SEQ 65_32SEH AACATGGCCCCAGCAGCT 1A/Cmismatch 3.84%&3.53% 
ID TCAGTCCCTTACTCGTCGA 1A/Amismatch 
NOi TGGTCAGCACAGCCTTAT 
351 ___________ GCACGGCCTG _____________________________ 
SEQ 170_35SEll AAAAACATGGCCCCAGCA 1A/Cmismatch 4.29%&4.56% 
ID GCTTCAGTCCCTTACTCGT 1A/Amismatch 
NO: CGATGGTCAGCACAGCCT 
352 ___________TATGCACGGCCTGGA _____________________________ 
SEQ 75_48SEH TCTAAAAACATGGCCCCA 1A/Cmismatch 6.71%&5.66% 
ID GCAGCTTCAGTCCCTTACT 1A/Amismatch 

I CGTCGATGGTCAGCACAG 
353 CCTTATGCACGGCCTGGA 

________________ GG _____________________________ 
SEQ 80_40SEH CCTCTAAAAACATGGCCC 1A/Cmismatch 7.08%&6.45% 
ID CAGCAGCTTCAGTCCCTTA 1A/Amismatch 
NO.I CTCGTCGATGGTCAGCAC 
354 AGCCTTATGCACGGCCTG 

________________GAGGGGA _____________________________ 

SEQ 8542SEH GGCCTCTAAAAACATGGC 1A/Cmismatch 11.89%&10.82% 
ID CCCAGCAGCTTCAGTCCCT 1A/Amismatch 
NO: TACTCGTCGATGGTCAGC 
355 ACAGCCTTATGCACGGCC 

________________TGGAGGGGAGAG ____________________________ 
SEQ 95_50SEH ATGGGTATGGCCTCTAAA 1A/Cmismatch 24.87%&21.5% 

NO: TCAGTCCCTTACTCGTCGA 
356 TGGTCAGCACAGCCTTAT 

GCACGGCCTGGAGGGGAG 
________________AGAA ____________________________ 

SEQ 100_50SEH ATGGGTATGGCCTCTAAA 1A/Cmismatch 15.49%&16.58% 
ID AACATGGCCCCAGCAGCT 1A/Amismatch 
NO.I TCAGTCCCTTACTCGTCGA 
349 TGGTCAGCACAGCCTTAT 

GCACGGCCTGGAGGGGAG 
________________AGAAGCAGA ____________________________ 

SEQ 100_70SEll TGACCTCGGGGGGGATAG 1A/Cmismatch 2.5%&2.87% 
ID ACATGGGTATGGCCTCTA 1A/Amismatch 

I AAAACATGGCCCCAGCAG 
358 CTTCAGTCCCTTACTCGTC 

GATGGTCAGCACAGCCTT 
________________ATGCACGGC ____________________________ 

1007121 TheengineeredguideRNAsthatwere95nucleotidesinlengthwerecarded 

forwardintofurtherexperimentsincells.Cellexperimentswererunasdescribedabovebut 
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withRNAeditingassessed at24hourspost-transfection.Toexaminetheabilitytoreduce 

localoff-targeteditingguideRNAswerefurtherengineeredtoformasymmetrican 

asymmetricbulgeoranasymmetricinternalloopatsitesoflocaloff-targetediting(-20and

21positionsrelativetothetargetadenosine).SequencesoftheengineeredguideRNA 

sequencesusedinthisexperimentaredescribedinTABLE33.AsshowninFIG.259(at 

left),SEQIDNO:361(ASOTB)andSEQIDNO:362(95 50 SEHUl)exhibitedthe 

highestlevelsofon-targetSERPINAlRNAediting.AsshowninFIG.259(atright),the 

presenceofasymmetricbulgeasymmetricbulgeorasymmetricloopinthedoublestranded 

RNAsubstrateformedbythetargetRNAandtheengineeredguideRNAreducedlocaloff

targetediting.ThustheengineeredguideRNAofSEQIDNO:361(ASOTB5)displayedthe 

highestlevelofon-targeteditingwhileminimizinglocaloff-targetediting.Rab7Aeditingby 

aRAB7AguideRNAwastestedasapositivecontrol.AllengineeredguideRNAsequences 

weretestedinconstructscontainingaU7hairpinandaSmOPTsequencewithexpression 

drivenviaaUlpromoter.  

TABLE33- ExemplaryengineeredguideRNAsequencesthattargetSERPINAl 

SEQ Name Sequence StructuralFeatures Metrics 

ID (target/guide) (Replicate 

NO ___________________________________________________________________________ values) 

SEQ S0Th2 TATGGCCTCTAAAAACAT 1A/Cmismatch 10.8%,9.7% 

ID GGCCCCAGCAGCTTCAGT 1A/Amismatch 

i CCCTTACTCGTCGATGGTC 2/2symmetricbulge 
359 AGCACAGCCAAATGCACG 

GCCTGGAGGGGAGAGAAG 

________________ CAGA ____________________________ 
SEQ ASOTB4 TATGGCCTCTAAAAACAT 1A/Cmismatch 8.48%,8.1% 

I CCCTTACTCGTCGATGGTC 1/4asymmetricbulge 
360 AGCACAGCCCCAGTATGC 

ACGGCCTGGAGGGGAGAG 
________________AAGCAGA ____________________________ 

SEQ ASOTBS TATGGCCTCTAAAAACAT 1A/Cmismatch 17.04%, 
ID GGCCCCAGCAGCTTCAGT 1A/Amismatch 17.57% 

I CCCTTACTCGTCGATGGTC 1/5asymmetricinternalioop 
361 AGCACAGCCAGTCGTATG 

CACGGCCTGGAGGGGAGA 

________________ GAAGCAGA ____________________________ 
SEQ 95_50_SEllUl ATGGGTATGGCCTCTAAA 1A/Cmismatch 19.95%, 
ID AACATGGCCCCAGCAGCT 1A/Amismatch 23.75% 
NO.I TCAGTCCCTTACTCGTCGA 
362 TGGTCAGCACAGCCTTAT 

GCACGGCCTGGAGGGGAG 
________________AGAA ____________________________ 

1007131 TheengineeredguideRNAsthatformedtheasymmetricinternalloop 

describedaboveandinTABLE33werecardedforwardintofurtherexpenmentsincells 
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whereguidelengthwasonceagainmodulated.Cellexperimentswererunasdescribed 

abovebutwithRNAeditingassessedat24hourspost-transfection.Sequencesofthe 

engineeredguideRNAsequencesusedinthisexperimentaredescribedinTABLE34.As 

showninFIG.260(atleft),on-targeteditingwasincreasedbyincreasinglength(e.g., 

engineeredguideRNAsoflength107,111, and119nucleotides).AllengineeredguideRNA 

sequencesweretestedinconstructscontainingaU7hairpinandaSmOPTsequencewith 

expressiondrivenviaaUlpromoter.  

TABLE34- ExemplaryengineeredguideRNAsequencesthattargetSERPINAl 

SEQ Name Sequence StructuralFeatures Metrics 

ID (target/guide) (replicate 
NO ___________________________________________________________________________ values) 

SEQ 95_50_ASOThS ATGGGTATGGCCTCTAAA 1A/Cmismatch 5.76%& 
ID AACATGGCCCCAGCAGCT 1A/Amismatch 6.64% 

I TCAGTCCCTTACTCGTCGA 1/5asymmetricinternalioop 
364 TGGTCAGCACAGCCAGTC 

GTATGCACGGCCTGGAGG 
________________GGAGAGAA ____________________________ 

SEQ 9952ASOTB5 ACATGGGTATGGCCTCTA 1A/Cmismatch 9.727%& 
ID AAAACATGGCCCCAGCAG 1A/Amismatch 8.007% 
NO: CTTCAGTCCCTTACTCGTC 1/5asymmetricinternalioop 
365 GATGGTCAGCACAGCCAG 

TCGTATGCACGGCCTGGA 
________________GGGGAGAGAAGC ____________________________ 

SEQ 103_54_ASOTB AGACATGGGTATGGCCTC 1A/Cmismatch 14.187%& 
ID 5 TAAAAACATGGCCCCAGC 1A/Amismatch 15.094% 

I AGCYL'CAGTCCCTTACTCG 1/5asymmetricinternalioop 
366 TCGATGGTCAGCACAGCC 

AGTCGTATGCACGGCCTG 
GAGGGGAGAGAAGCAG 

ID S TCTAAAAACATGGCCCCA 1A/Amismatch 14.39% 
I GCAGCTTCAGTCCCTTACT 1/5asymmetricinternalioop 

367 CGTCGATGGTCAGCACAG 
CCAGTCGTATGCACGGCC 
TGGAGGGGAGAGAAGCAG 
AG 

SEQ 111_58_ASOTh GGATAGACATGGGTATGG 1A/Cmismatch 9.59%& 
ID S CCTCTAAAAACATGGCCC 1A/Amismatch 8.977% 
NO: CAGCAGCTTCAGTCCCTTA 1/5asymmetricinternalioop 
368 CTCGTCGATGGTCAGCAC 

AGCCAGTCGTATGCACGG 
CCTGGAGGGGAGAGAAGC 
AGAGAC 

SEQ 115_60_ASOTh GGGGATAGACATGGGTAT 1A/Cmismatch 7,786%& 
ID S GGCCTCTAAAAACATGGC 1A/Amismatch 3,99% 

I CCCAGCAGCTTCAGTCCCT 1/5asymmetricinternalioop 
369 TACTCGTCGATGGTCAGC 

________________ACAGCCAGTCGTATGCAC _____________________________ 
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SEQ Name Sequence StructuralFeatures Metrics 
ID (target/guide) (replicate 
NO ___________________________________________________________________________ values) 

GGCCTGGAGGGGAGAGAA 
GCAGAGACAC 

SEQ 119_62_ASOTB GGGGGGATAGACATGGGT 1A/Cmismatch 13.12%& 
ID 5 ATGGCCTCTAAAAACATG 1A/Amismatch 10.69% 

I GCCCCAGCAGCTTCAGTC 1/5asymmetricinternalioop 
370 CCTTACTCGTCGATGGTCA 

GCACAGCCAGTCGTATGC 
ACGGCCTGGAGGGGAGAG 
AAGCAGAGACACGT 

SEQ 12364ASOTB CGGGGGGGATAGACATGG 1A/Cmismatch 4.75%& 
ID 5 GTATGGCCTCTAAAAACA 1A/Amismatch 4.61% 
NO: TGGCCCCAGCAGCTTCAG 1/5asymmetricinternalioop 
371 TCCCTTACTCGTCGATGGT 

CAGCACAGCCAGTCGTAT 
GCACGGCCTGGAGGGGAG 
AGAAGCAGAGACACGTTG 

SEQ 95_50_SEll ATGGGTATGGCCTCTAAA 1A/Cmismatch 21.5%& 
ID AACATGGCCCCAGCAGCT 1A/Amismatch 24.87% 
NO.I TCAGTCCCTTACTCGTCGA 
362 TGGTCAGCACAGCCTTAT 

GCACGGCCTGGAGGGGAG 
AGAA 

1007141 TheengineeredguideRNAsthatwere107,111and119nucleotideslong(see 

aboveandinTABLE34)werecarriedforwardintofurtherexperimentsincellwherean 

additionalbulgewasplacedatthe+35positionrelativetothetargetadenosinetobeedited.  

CellexperimentswererunasdescribedabovebutwithRNAeditingassessedat24hours 

aredescribedinTABLE35.AsshowninFIG.260(atright),apreferredgRNAlengthexists 

thatdrivesanidealdeltaG/bindingaffinityoftheguide-targetRNAscaffoldwhich 

enhancesediting.Adelta0thatistoohighisnotidealforefficientediting.Sanger 

sequencingdataisshowninFIG.260forSEQIDNO:374.Rab7AeditingbyaRAB7A 

guideRNAwastestedasapositivecontrol.AllengineeredguideRNAsequencesweretested 

inconstructscontainingaU7hairpinandaSmOPTsequencewithexpressiondrivenviaa 

Ulpromoter.  

TABLE35- ExemplaryengineeredguideRNAsequencesthattargetSERPINAl 
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SEQ Name Sequence StructuralFeatures Metrics 
ID (target/guide) (Replicate 
NO ___________________________________________________________________________ values) 

SEQ 107_56_ASOTB ATAGACATGGGTATGGCC 1A/Cmismatch 16.84%& 
ID 5 TCTAAAAACATGGCCCCA 1A/Amismatch 14.39% 

I GCAGCTTCAGTCCCTTACT 1/5asymmetricinternalioop 
373 CGTCGATGGTCAGCACAG 

CCAGTCGTATGCACGGCC 
TGGAGGGGAGAGAAGCAG 

________________AG ____________________________ 
SEQ 107_56_ASOTB ATAGACATGGGTATGGCC 1A/Cmismatch 19.982%& 
ID 5+35Bulge TCTCCACAAAACATGGCC 1A/Amismatch 20.39% 

I CCAGCAGCTTCAGTCCCTT 1/5asymmetricinternalioop 
374 ACTCATCGATGGTCAGCA 1/4asymmetricbulge 

CAGCCAGTCGTATGCACG 
GCCTGGAGGGGAGAGAAG 

________________CAGAG ____________________________ 
SEQ 111_58_ASOTB GGATAGACATGGGTATGG 1A/Cmismatch 9.59%& 
ID 5 CCTCTAAAAACATGGCCC 1A/Amismatch 8.977% 

I CAGCAGCTTCAGTCCCTTA 1/5asymmetricinternalioop 
375 CTCGTCGATGGTCAGCAC 

AGCCAGTCGTATGCACGG 
CCTGGAGGGGAGAGAAGC 

________________AGAGAC ____________________________ 
SEQ 111_58_ASOTh GGATAGACATGGGTATGG 1A/Cmismatch 8.398%& 
ID 5+35Bulge CCTCTCCACAAAACATGG 1A/Amismatch 8.08% 

I CCCCAGCAGCTTCAGTCCC 1/5asymmetricinternalioop 
376 TTACTCATCGATGGTCAGC 1/4asymmetricbulge 

ACAGCCAGTCGTATGCAC 
GGCCTGGAGGGGAGAGAA 

________________GCAGAGAC ____________________________ 

SEQ 119_62_ASOTh GGGGGGATAGACATGGGT 1A/Cmismatch 13.12%& 
ID 5 ATGGCCTCTAAAAACATG 1A/Amismatch 10.69% 

I GCCCCAGCAGCTTCAGTC 1/5asymmetricinternalioop 
377 CCTTACTCGTCGATGGTCA 

GCACAGCCAGTCGTATGC 
ACGGCCTGGAGGGGAGAG 

________________AAGCAGAGACACGT ____________________________ 

ID 5_35Bulge ATGGCCTCTCCACAAAAC 1A/Amismatch 10.18% 
I ATGGCCCCAGCAGCTTCA 1/5asymmetricinternalioop 

378 GTCCCTTACTCATCGATGG 1/4asymmetricbulge 
TCAGCACAGCCAGTCGTA 
TGCACGGCCTGGAGGGGA 

________________GAGAAGCAGAGACACGT ____________________________ 
SEQ 95_50_SEll ATGGGTATGGCCTCTAAA 1A/Cmismatch 21.5%& 
ID AACATGGCCCCAGCAGCT 1A/Amismatch 24.87% 

I TCAGTCCCTTACTCGTCGA 
362 TGGTCAGCACAGCCTTAT 

GCACGGCCTGGAGGGGAG 
________________AGAA ____________________________ 

SEQ RAB7A TGATAAAAGGCGTACATA 35.467%& 
ID AGTCTTGTGTCTACTGTAC 35.026% 

I AGAAGACTGCCGCCAGCT 
380 GGATTTCCCAATTCTGAGT 

AACACTCTGCAATCCAAA 
________________CAGGGTTC _____________________________ 
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1007151 PolynucleotidesencodingengineeredguideRNAsandoligotetherswere 

testedforSERPINAlRNAeditingoftheP342K.Cellexperimentswererunasdescribed 

abovebutwithRNAeditingassessedat24hourspost-transfection.Sequencesofthe 

engineeredguideRNAsequencesusedinthisexpenmentaredescribedinTABLE36.FIG.  

261(athght)showsaschematicoftheSERPINAltargetsequenceandoligotether 

engineeredguideRNAs.AsshowninFIG.261(atleft),polynucleotidesencoding 

engineeredguideRNAsandoligotetherselicitedRNAeditingofSERPINAlmRNA.Rab7A 

editingbyaRAB7AguideRNAwastestedasapositivecontrol.AllengineeredguideRNA 

sequencesweretestedinconstructscontainingaU7hairpinandaSmOPTsequencewith 

expressiondrivenviaaUlpromoter.  

TABLE36- ExemplaryengineeredguideRNAsequencesthattargetSERPINAl 

SEQ Name Sequence StructuralFeatures Metrics 

ID (target/guide) (replicate 
NO ___________________________________________________________________________ values) 

SEQ 55_30_A12 CCCCAGCAGCTTCAGTCCC 1A/Cmismatch 4.72%& 
ID TTACTCGTCGATGGTCAGC 1A/Amismatch 4.92% 

I ACAGCCTTATGCACGGCC 65/8asymmetricioop 
381 CAGTGTCTCCTCTGTGACC 

CCGGAGAGGTCAGCCCCA 
CCAGTGTCGGACAGTTTG 
GGTAAATGTAAGCTGGCA 

________________GA ____________________________ 

SEQ 55_30_A13 CCCCAGCAGCTTCAGTCCC 1A/Cmismatch 9.78%& 
ID TTACTCGTCGATGGTCAGC 1A/Amismatch 10.35% 

I ACAGCCTTATGCACGGCC 28/8asymmetricioop 
382 CAGTGTCTCCTCTGTGACC 

CCGGAGAGGTCAGCCCCA 
CCAGTGTCGACCCAGGAC 

___________________C __________________________________ 
SEQ 5530A32 CCCCAGCAGCTTCAGTCCC 1A/Cmismatch 3.4%&3.01% 
ID TTACTCGTCGATGGTCAGC 1A/Amismatch 
NO: ACAGCCTTATGCACGGCC 7/8asymmetricioop 
383 CAGTGTCGACCCAGGACG 

CTCTTCAGATCATAGGTTC 
CCAGTGTCGGACAGTTTG 
GGTAAATGTAAGCTGGCA 

________________GA ____________________________ 
SEQ 95_50_A12 TATGGCCTCTAAAAACAT 1A/Cmismatch 9.27%& 
ID GGCCCCAGCAGCTTCAGT 1A/Amismatch 10.23% 

I CCCTTACTCGTCGATGGTC 65/8asymmetricioop 
384 AGCACAGCCTTATGCACG 

GCCTGGAGGGGAGAGAAG 
CAGACCAGTGTCTCCTCTG 
TGACCCCGGAGAGGTCAG 
CCCCACCAGTGTCGGACA 
GTTTGGGTAAATGTAAGC 

________________TGGCAGA ____________________________ 

SEQ 9550A13 TATGGCCTCTAAAAACAT 1A/Cmismatch 7.83%& 
ID _________________ GGCCCCAGCAGCTTCAGT 1 A/A mismatch 6.32% 
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SEQ Name Sequence StructuralFeatures Metrics 
ID (target/guide) (replicate 
NO ___________________________________________________________________________ values) 

I CCCTTACTCGTCGATGGTC 28/8asymmetricioop 
385 AGCACAGCCTTATGCACG 

GCCTGGAGGGGAGAGAAG 
CAGACCAGTGTCTCCTCTG 
TGACCCCGGAGAGGTCAG 
CCCCACCAGTGTCGACCC 
AGGACGCTCTTCAGATCA 

________________TAGGTTC ____________________________ 
SEQ 9550A32 TATGGCCTCTAAAAACAT 1A/Cmismatch 10.54%& 
ID GGCCCCAGCAGCTTCAGT 1A/Amismatch 12.34% 
NO: CCCTTACTCGTCGATGGTC 7/8asymmetricioop 
386 AGCACAGCCTTATGCACG 

GCCTGGAGGGGAGAGAAG 
CAGACCAGTGTCGACCCA 
GGACGCTCYICAGATCAT 
AGGTTCCCAGTGTCGGAC 
AGYFTGGGTAAATGTAAG 

________________CTGGCAGA _____________________________ 
SEQ 95_50_SEllUl ATGGGTATGGCCTCTAAA 1A/Cmismatch 19.95%& 
ID AACATGGCCCCAGCAGCT 1A/Amismatch 23.75% 
NO.I TCAGTCCCTTACTCGTCGA 
387 TGGTCAGCACAGCCTTAT 

GCACGGCCTGGAGGGGAG 
________________AGAA ____________________________ 

SEQ RABTAU7Smo TGATAAAAGGCGTACATA 1A/Cmismatch 26.35and 
ID pt AGTCTTGTGTCTACTGTAC 26.04 
NO: AGAAGACTGCCGCCAGCT 
388 GGATTTCCCAATTCTGAGT 

AACACTCTGCAATCCAAA 
________________CAGGGTTC _____________________________ 

1007161 Whilepreferredembodimentsofthepresentdisclosurehavebeenshownand 

variationschangesandsubstitutionscanoccurwithoutdepartingfromthepresent 

disclosure.Itshouldbeunderstoodthatvariousalternativestotheembodimentsdescribed 

hereinmaybeemployed.  
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CLAIMS 

1. AnengineeredguideRNAthatuponhybridizationtoatargetRNAimplicatedina 

diseaseorconditionformsaguide-targetRNAscaffoldcomprisingastructuralfeature 

selectedfromthegroupconsistingofabulgeaninternalloopahairpinandany 

combinationthereofwhereinthestructuralfeaturesubstantiallyformsuponhybridization 

tothetargetRNA.  

2. TheengineeredguideRNAofclaim1, whereintheguide-targetRNAscaffoldfurther 

comprisesamismatch.  

3. TheengineeredguideRNAofclaim2,whereinthemismatchisanadenosine/cytosine 

(A/C)mismatchwhereintheadenosine(A)ispresentinthetargetRNAandthecytosine 

(C)ispresentintheengineeredguideRNA.  

4. TheengineeredguideRNAofanyoneofclaims1-3,whereintheguide-targetRNA 

scaffoldcomprisesawobblebasepair.  

5. TheengineeredguideRNAofanyoneofclaims1-3,whereintheguide-targetRNA 

scaffoldisasubstrateforanRNAeditingentitythatchemicallymodifiesabaseofa 

nucleotideinthetargetRNA.  

6. TheengineeredguideRNAofanyoneofclaims3-5,whereintheRNAeditingentity 

chemicallymodifiestheadenosineinthetargetRNAtoaninosine.  

7. TheengineeredguideRNAofanyoneofclaims1-6,whereintheguide-targetRNA 

scaffoldcomprisesastructuredmotifcomprisingtwoormorestructuralfeaturesselected 

fromthegroupconsistingofabulgeaninternalloopahairpinandanycombination 

8. TheengineeredguideRNAofanyoneofclaims1-6,whereintheguide-targetRNA 

scaffoldcomprisesatleasttwothreefourfivesixseveneightnineor10structural 

featuresselectedfromthegroupconsistingofabulgeaninternalloopahairpinandany 

combinationthereof 

9, TheengineeredguideRNAofanyoneofclaims1-8,whereinthestructuralfeatureisa 

bulge.  

10.TheengineeredguideRNAofclaim9,whereinthebulgeisanasymmetricbulge.  

11. TheengineeredguideRNAofclaim9,whereinthebulgeisasymmetricbulge.  

12.TheengineeredguideRNAofanyoneofclaims9-11, whereinthebulgecomprisesfrom 

1to4nucleotidesoftheengineeredguideRNAandfrom0to4nucleotidesofthetarget 

RNA.  
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13.TheengineeredguideRNAofanyoneofclaims9-11whereinthebulgecomprisesfrom 

0to4nucleotidesoftheengineeredguideRNAandfrom1to4nucleotidesofthetarget 

RNA.  

14.TheengineeredguideRNAofclaim10,whereintheasymmetricbulgeisanX1/X2 

asymmetricbulgewhereinXiisthenumberofnucleotidesofthetargetRNAinthe 

asymmetncbulgeandX2isthenumberofnucleotidesoftheengineeredguideRNAin 

theasymmetricbulgewhereintheX1/X2asymmetncbulgeisa0/1asymmetricbulgea 

1/0asymmetricbulgea0/2asymmetricbulgea2/0asymmetricbulgea0/3asymmetric 

bulgea3/0asymmetricbulgea0/4asymmetricbulgea4/0asymmetricbulgea1/2 

asymmetncbulgea2/1asymmetricbulgea1/3asymmetricbulgea3/1asymmetric 

bulgea1/4asymmetricbulgea4/1asymmetricbulgea2/3asymmetricbulgea3/2 

asymmetncbulgea2/4asymmetricbulgea4/2asymmetricbulgea3/4asymmetric 

bulgeora4/3asymmetricbulge.  

15.TheengineeredguideRNAofclaim11, whereinthesymmetricbulgeisanX1/X2 

symmetricbulgewhereinXiisthenumberofnucleotidesofthetargetRNAinthe 

symmetricbulgeandX2isthenumberofnucleotidesoftheengineeredguideRNAinthe 

symmetricbulgeandwhereintheX1/X2symmetricbulgea2/2symmetricbulgea3/3 

symmetricbulgeora4/4symmetricbulge.  

16.TheengineeredguideRNAofanyoneofclaims1-8,whereinthestructuralfeature 

comprisesaninternalloop.  

17.TheengineeredguideRNAofclaim16,whereintheinternalloopcomprisesan 

18.TheengineeredguideRNAofclaim16,whereintheinternalloopcomprisesasymmetric 

internalloop.  

19.TheengineeredguideRNAofclaim17,whereintheasymmetricinternalloopisanX1/X2 

asymmetricinternalloopwhereinXiisthenumberofnucleotidesofthetargetRNAin 

theasymmetricinternalloopandX2isthenumberofnucleotidesoftheengineeredguide 

RNAintheasymmetricinternalloopandwhereintheX1/X2asymmet~cinternalloopis 

a5/6asymmetricinternalloopa6/5asymmetricinternalloopa5/7asymmetricinternal 

loopa7/5asymmetricinternalloopa5/8asymmetricinternalloopa8/5asymmetric 

internalloopa5/9asymmetricinternalloopa9/5asymmetricinternalloopa5/10 

asymmetricinternalloopa10/5asymmetricinternalloopa6/7asymmetricinternal 

loopa7/6asymmetricinternalloopa6/8asymmetricinternalloopa8/6asymmetric 
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internalloopa6/9asymmetricinternalloopa9/6asymmetricinternalloopa6/10 

asymmetneinternalloopa10/6asymmetricinternalloopa7/8asymmetricinternal 

loopa8/7asymmetricinternalloopa7/9asymmetricinternalloopa9/7asymmetric 

internalloopa7/10asymmetricinternalloopa10/7asymmetricinternalloopa8/9 

asymmetricinternalloopa9/8asymmetricinternalloopa8/10asymmetricinternal 

loopa10/8asymmetricinternalloopora9/10asymmetricinternalloopora10/9 

asymmetricinternalloop.  

20.TheengineeredguideRNAofclaim18,whereinthesymmetricinternalloopisanX1/X2 

symmetricinternalloopwhereinXiisthenumberofnucleotidesofthetargetRNAin 

thesymmetricinternalloopandX2isthenumberofnucleotidesoftheengineeredguide 

RNAinthesymmetricinternalloopandwhereintheX1/X2symmetricinternalloopisa 

5/5symmetncinternalloopa6/6symmetricinternalloopa7/7symmetricinternalloop, 

a8/8symmetricinternalloopa9/9symmetricinternalloopa10/10symmetricinternal 

loopa12/12symmetricinternalloopa15/15symmetricinternalloopora20/20 

symmetricinternalloop.  

21. TheengineeredguideRNAofanyoneofclaims16-20,whereintheinternalloopis 

formedbyatleast5nucleotidesoneithertheengineeredguideRNAorthetargetRNA.  

22.TheengineeredguideRNAofanyoneofclaims16-21, whereintheinternalloopis 

formedbyfrom5to1000nucleotidesofeithertheengineeredguideRNAorthetarget 

RNA.  

23.TheengineeredguideRNAofanyoneofclaims16-22,whereintheinternalloopis 

RNA.  

24.TheengineeredguideRNAofanyoneofclaims16-23,whereintheinternalloopis 

formedbyfrom5to20nucleotidesofeithertheengineeredguideRNAorthetarget 

RNA.  

25.TheengineeredguideRNAofanyoneofclaims1-8,whereinthestructuralfeature 

composesahairpin.  

26.TheengineeredguideRNAofclaim25,whereinthehairpincomprisesanon-recruitment 

9 

27.TheengineeredguideRNAofclaim25or26,whereinaloopportionofthehairpin 

composesfromabout3toabout15nucleotidesinlength.  
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formedbyfrom5to50nucleotidesofeithertheengineeredguideRNAorthetarget



WO20221103852 PCTfLTS2O21/058799 

28.TheengineeredguideRNAofanyoneofclaims1-27,whereintheengineeredguide 

RNAfurthercomprisesatleasttwoadditionalstructuralfeaturesthatcompriseatleast 

twomismatches.  

29.TheengineeredguideRNAofclaim28,whereinatleastoneoftheatleasttwo 

mismatchesisaGIGmismatch.  

30.TheengineeredguideRNAofanyoneofclaims1-29,whereintheengineeredguide 

RNAfurthercomprisesanadditionalstructuralfeaturethatcompnsesawobblebasepair.  

31. TheengineeredguideRNAofclaim30,whereinthewobblebasepaircomprisesa 

guaninepairedwithauracil.  

32.TheengineeredguideRNAofclaim6-31,whereinthetargetRNAcompnsesa5 

guanosineadjacenttotheadenosineinthetargetRNAthatischemicallymodifiedtoan 

inosinebytheRNAeditingentity.  

33.TheengineeredguideRNAofclaim32,whereintheengineeredguideRNAcomprisesa 

5'guanosineadjacenttothecytosineoftheA/Cmismatch.  

34.TheengineeredguideRNAofanyoneofclaims5-33whereintheRNAeditingentityis: 

(a)anadenosinedeaminaseactingonRNA(ADAR); 

(b)acatalyticallyactivefragmentof(a); 

(c)afusionpolypeptidecomprising(a)or(b);or 

(d)anycombinationofthese.  

35.TheengineeredguideRNAofanyoneofclaims5-34whereintheRNAeditingentityis 

endogenoustoacell.  

comprisesanADAR.  

37,TheengineeredguideRNAofclaim36,whereintheADARcompriseshumanADAR 

(hADAR).  

38.TheengineeredguideRNAofclaim36,whereintheADARcomprisesADARiADAR2 

ADAR3,oranycombinationthereof 

39.TheengineeredguideRNAofclaim36,whereintheADARicomprisesADARip110, 

ADAR1p150,oracombinationthereof 

40.TheengineeredguideRNAofanyoneofclaims1-39,whereintheengineeredguide 

RNAcomprisesamodifiedRNAbaseanunmodifiedRNAbaseoracombination 

thereof 
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41. TheengineeredguideRNAofanyoneofclaims1-40,whereinthetargetRNAisan 

mRNAmolecule.  

42.TheengineeredguideRNAofanyoneofclaims1-40,whereinthetargetRNAisapre

mRNAmolecule.  

43.TheengineeredguideRNAofanyoneofclaims1-42whereinthetargetRNAisAPP 

ABCA4,SERPiNAl, HEXALRRK2,CFTRSNCAMAPTorLIPAafragmentany 

oftheseoranycombinationthereof 

44.TheengineeredguideRNAofanyoneofclaims1-42,whereinthetargetRNAencodes 

amyloidprecursorpolypeptideATP-bindingcassettesub-familyAmember4(ABCA4) 

polypeptidealpha-1antitiypsin(AAT)polypeptidehexosaminidaseAenzymeleucine

richrepeatkinase2(LRRK2)polypeptideCFTRpolypeptidealphasynuclein 

polypeptideTaupolypeptideorlysosomalacidlipasepolypeptide.  

45.TheengineeredguideRNAofclaim43or44,whereinthetargetRNAencodesABCA4 

polypeptide.  

46.TheengineeredguideRNAofclaim45,whereinthetargetRNAcomprisesa0toA 

substitutionatposition5882,6320,or5714,relativetoawildtypeABCA4genesequence 

ofaccessionnumberNC000001.11:c94121149-93992837.  

47.TheengineeredguideRNAofclaim45or46,whereintheguide-targetRNAscaffold 

comprisesoneormorestructuralfeaturesselectedfromTABLE7,TABLE,9,TABLE 

10,TABLE11, TABLE18,orTABLE19.  

48.TheengineeredguideRNAofanyoneofclaims45-47,whereintheguide-targetRNA 

moreX1/X2bulgeswhereinXiisthenumberofnucleotidesofthetargetRNAinthe 

bulgeandX2isthenumberofnucleotidesoftheengineeredguideRNAinthebulgeand 

whereintheoneormorebulgesisa2/1asymmetricbulgea1/0asymmetricbulgea2/2 

symmetricbulgea3/3symmetricbulgeora4/4symmetricbulge;(ii)anX1/X2internal 

loopwhereinXiisthenumberofnucleotidesofthetargetRNAintheinternalloopand 

X2isthenumberofnucleotidesoftheengineeredguideRNAintheinternalloopand 

whereintheinternalloopisa5/5symmetricloop(iii)oneormoremismatcheswherein 

theoneormoremismatchesisaGIGmismatchanA/Cmismatchora0/Amismatch 

(iv)a0/UwobblebasepairoraU/Gwobblebasepairand(v)anycombinationthereof 
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49,TheengineeredguideRNAofclaim48,whereintheguide-targetRNAscaffold 

comprisesa2/1asymmetricbulgea1/0asymmetncbulgeaGIGmismatchanA/C 

mismatchanda3/3symmetricbulge.  

50.TheengineeredguideRNAofanyoneofclaims45-49,whereintheengineeredguide 

RNAhasalengthoffrom80to175nucleotides.  

51. TheengineeredguideRNAofanyoneofclaims45-50,whereintheengineeredguide 

RNAcomprisesapolynucleotidehavingatleastSWoatleast850oatleast900oatleast 

950o atleast970o atleast990o or1OO~osequenceidentitytoSEQIDNO:21,SEQID 

NO:29,SEQIDNO:11,SEQIDNO:22,SEQIDNO:30,SEQIDNO:12,SEQID 

NO:339- SEQIDNO:341,orSEQIDNO:292- SEQIDNO:296.  

52.TheengineeredguideRNAofclaim45-50,whereintheengineeredguideRNA 

comprisesapolynucleotideatleastSO~oatleast 8 5 0 oatleast90%atleast95%atleast 

970o atleast990o or100%sequenceidentitytoanyoneofSEQIDNO:11-34,58,218

289,291-296,or328-343.  

53.TheengineeredguideRNAofclaim43or44,whereinthetargetRNAencodesLRRK2 

polypeptide.  

54.TheengineeredguideRNAofclaim53,whereintheLRRK2polypeptidecomprisesa 

mutationselectedfromthegroupconsistingofElOLA3OP,552FE46KA53TLi19P 

A211VC2285,E334KN3635,V366MA419VR506QN544EN551KA716V, 

M712V,1723VP755LR793MIS1OVKS71EQ923HQ930RR1067Q,51096C 

Q1111H,11122VA1151TL1165P,11192VH1216R,51228TP1262AR1325Q, 

K1468ER1483QR1514QP15425,V1613AR1628PM1646T,51647TY1699C 

R1728HR1728LL1795FM1869VM1869TL1S7OFE1874XR1941HY2006H, 

12012T,020195,12020TT20315,N2OS1DT2141MR2143HY2189CT23561, 

02385RV2390ME2395KM2397TL2466HorQ249ONfsX3.  

55,TheengineeredguideRNAofclaim53or54,whereintheguide-targetRNAscaffold 

comprisesoneormorestructuralfeaturesselectedfromTABLE12,TABLE15,TABLE 

25,TABLE26,TABLE27,TABLE17,orTABLE20.  

56.TheengineeredguideRNAofanyoneofclaims53-55,whereintheguide-targetRNA 

scaffoldcomprisesoneormorestructuralfeaturesselectedfromthegroupconsistingof 

(i)oneormoreX1/X2bulgeswhereinXiisthenumberofnucleotidesofthetargetRNA 

inthebulgeandX2isthenumberofnucleotidesoftheengineeredguideRNAinthe 
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bulgeandwhereintheoneormorebulgesisa0/1asymmetricbulgea2/2symmetric 

bulgea3/3symmetricbulgeora4/4symmetricbulge;(ii)oneormoreX1/X2internal 

loopswhereinXiisthenumberofnucleotidesofthetargetRNAintheinternalloopand 

X2isthenumberofnucleotidesoftheengineeredguideRNAintheinternalloopand 

whereintheoneormoreinternalloopsisa5/0asymmetricinternalloopa5/4 

asymmetncinternalloopa5/5symmetricinternalloopa6/6symmetricinternalloopa 

7/7symmetncinternalloopora10/10symmetricinternalloop;(iii)oneormore 

mismatcheswhereintheoneormoremismatchesisanA/CmismatchanMGmismatch 
4 

aC/Umismatcha0/AmismatchoraC/Cmismatch,(iv)a0/Uwobblebasepairora 

U/Gwobblebase pairand(v)anycombinationthereof 

57.TheengineeredguideRNAofclaim56,whereintheguide-targetRNAscaffold 
4 

comprisesa6/6symmetricalinternalloopanA/CmismatchanMGmismatchanda 

c/Umismatch.  

58.TheengineeredguideRNAofanyoneofclaims53-57,whereintheengineeredguide 

RNAhasalengthoffrom80to175nucleotides.  

59.TheengineeredguideRNAofanyoneofclaims53-58,whereintheengineeredguide 

RNAcomprisesapolynucleotidehavingatleast800oatleast85~oatleast900oatleast 

950o atleast970o atleast990o or1OO'~osequenceidentitytoSEQIDNO:30,SEQID 

NO:344,orSEQIDNO:345.  

60.TheengineeredguideRNAofclaims53-58,whereintheengineeredguideRNA 

comprisesapolynucleotidehavingatleast80%atleastSS~oatleast 9 O0 oatleast9 5 0 o 

46-52,111-207,or344-345.  

61. TheengineeredguideRNAofclaim43or44,whereinthetargetRNAencodesSNCA 

polypeptide.  

62.TheengineeredguideRNAofclaim61,whereintheengineeredguideRNAhybridizesto 

asequenceofthetargetRNAselectedfromthegroupconsistingofa5' untranslated 

region(UTR),a3'UTRandatranslationinitiationsiteofanSNCAgene.  

63.TheengineeredguideRNAofclaim61or62,whereintheguide-targetRNAscaffold 

comprisesoneormorestructuralfeaturesselectedfromTABLE21,TABLE23,or 

TABLE28.  

64.TheengineeredguideRNAofanyoneofclaims61-63,whereintheguide-targetRNA 

scaffoldcomprisesoneormorestructuralfeaturesselectedfromthegroupconsistingof 
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(i)anX1/X2bulgewhereinXiisthenumberofnucleotidesofthetargetRNAinthe 

bulgeandX2isthenumberofnucleotidesoftheengineeredguideRNAinthebulgeand 

whereinthebulgeisa4/4symmetricbulge;(ii)oneormoreX1/X2internalloops, 

whereinXiisthenumberofnucleotidesofthetargetRNAintheinternalloopandX2is 

thenumberofnucleotidesoftheengineeredguideRNAintheinternalloopandwherein 

theoneormoreinternalloopisa5/5symmetricloopan8/8symmetricloopora49/4 

asymmetneloop;(iii)oneormoremismatcheswhereintheoneormoremismatchesis 

anA/Cmismatcha0/0mismatcha0/AmismatchaU/CmismatchoranA/A 

mismatch,(iv)anycombinationthereof 

65.TheengineeredguideRNAofclaim64,whereintheengineeredguideRNAhasalength 

offrom80to175nucleotides.  

66.TheengineeredguideRNAofanyoneofclaims61-64,whereintheengineeredguide 

RNAcomprisesapolynucleotidehavingatleast800oatleast850oatleast900oatleast 

950o atleast970o atleast990o or1OO'~osequenceidentitytoanyoneofSEQIDNO: 

59-101,104-108,and208-217.  

67.TheengineeredguideRNAofclaim43or44,whereinthetargetRNAencodes 

SERPINAl.  

68.TheengineeredguideRNAofclaim67,whereinthetargetRNAcomprisesa0toA 

substitutionatposition9989,relativetoawildtypeSERPINAlgenesequenceof 

accessionnumberNC000014.9:c94390654-94376747.  

69.TheengineeredguideRNAofclaim67or68,whereintheguide-targetRNAscaffold 

30,TABLE31,TABLE32,TABLE33,TABLE34,TABLE35,orTABLE36.  

70.TheengineeredguideRNAofanyoneofclaims67-69,whereintheguide-targetRNA 

scaffoldcomprisesoneormorestructuralfeaturesselectedfromthegroupconsistingof 

(i)oneormoreX1/X2bulgeswhereinXiisthenumberofnucleotidesofthetargetRNA 

inthebulgeandX2isthenumberofnucleotidesoftheengineeredguideRNAinthe 

bulgeandwhereinthebulgeisa0/2asymmetricbulgea0/3asymmetricbulgea1/0 

asymmetncbulgea2/0asymmetricbulgea2/2symmetricbulgea3/0asymmetric 

bulgea2/2symmetricbulgeora3/3symmetricbulge;(ii)anX1/X2internalloop, 

whereinXiisthenumberofnucleotidesofthetargetRNAintheinternalloopandX2is 

thenumberofnucleotidesoftheengineeredguideRNAintheinternalloopandwherein 

theinternalloopisa5/5symmetricinternalloop;(iii)oneormoremismatcheswherein 
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theoneormore 0 isanA/CmismatchanA/Amismatchanda0/Amismatch 

(iv)a0/UwobblebasepairoraU/Uwobblebasepair;and(v)anycombinationthereof 

71. TheengineeredguideRNAofclaim70,whereintheengineeredguideRNAhasalength 

offrom80to175nucleotides.  

72.TheengineeredguideRNAofanyoneofclaims67-71, whereintheengineeredguide 

RNAcomprisesapolynucleotidehavingatleast8O~oatleast850oatleast900oatleast 

950o atleast970o atleast990o or1OO'~osequenceidentitytoanyoneofSEQIDNO:6 

- 10,102-103or297-327.  

73.TheengineeredguideRNAofclaim1-72,whereinthebaseofthenucleotideofthetarget 

RNAthatismodifiedbytheRNAeditingentityiscomprisedinapointmutationofthe 

targetRNA.  

74.TheengineeredguideRNAofclaim73,whereinthepointmutationcomprisesamissense 
9 

mutation.  

75.TheengineeredguideRNAofclaim73,whereinthepointmutationisanonsense 
9 

mutation.  

76.TheengineeredguideRNAofclaim75,whereinthenonsensemutationisapremature 

UAAstopcodon.  

77.TheengineeredguideRNAofanyoneofclaims1-76whereinthestructuralfeature 

increasesselectivityofeditingatargetadenosineinthetargetRNArelativetoan 

otherwisecomparableguideRNAlackingthestructuralfeature.  

78.TheengineeredguideRNAofanyoneofclaims1-77whereinthestructuralfeature 

100,within50,within25,within10,within5,within2,or1within1nucleotide5'or3' 

ofatargetadenosineinthetargetRNAbytheRNAeditingentityrelativetoan 

otherwisecomparableguideRNAlackingthestructuralfeature.  

79,AnengineeredRNAcomprising: 

(a)theengineeredguideRNAofanyoneofclaims1-784, 

(b)aU7snRNAhairpinsequence4' aSmOPTsequence4' oracombinationthereof 

80.TheengineeredRNAofclaim79whereintheU7hairpinhasasequenceof 

TA00CTTTCT0GCTTTTTACC00AAA0CCCCT(SEQIDNO:389)or 

CA00TTTTCT0ACTTC00TC00AAAACCCCT(SEQIDNO:394).  

81. TheengineeredRNAofclaim79,whereintheSmOPTsequencehasasequenceof 

AATTTTT00A0(SEQIDNO:390).  
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82.ApolynucleotideencodingtheengineeredguideRNAofanyoneofclaims1-78orthe 

engineeredRNAofanyoneofclaims79-81.  

83.AdeliveryvectorcomprisingtheengineeredguideRNAofanyoneofclaims1-78,the 

engineeredRNAofanyoneofclaims79-81, orthepolynucleotideofclaim82.  

84.Thedeliveryvectorofclaim83,whereinthedeliveryvectorisaviralvector.  

85.Thedeliveryvectorofclaim84,whereintheviralvectorisanadeno-associatedviral 

(AAV)vectororaderivativethereof 

86.Thedeliveryvectorofclaim85,whereintheAAVvectorisfromanadeno-associated 

virushavingaserotypeselectedfromAAV1,AAV2,AAV3,AAV4,AAV5,AAV6 

AAV7,AAV8,AAV9,AAV1OAAV11,AAV12,AAV13,AAV14,AAV15,AAV 

16,AAV.rh8,AAV.rhlOAAV.rh2OAAV.rh39,AAV.Rh74,AAV.RHM4-1, 

AAV.hu37,AAV.Anc8OAAV.Anc8OL65,AAV.7m8,AAV.PHP.BAAV2.5 

AAV2tYFAAV3BAAV.LKO3,AAV.HSC1,AAV.HSC2,AAV.HSC3,AAV.HSC4 

AAV.HSC5,AAV.HSC6,AAV.HSC7,AAV.HSC8,AAV.HSC9,AAV.HSC1O, 

AAV.HSC11, AAV.HSC12,AAV.HSC13,AAV.HSC14,AAV.HSC15,AAV.HSC16 

andAAVhu68.  

87.Thedeliveryvectorofclaim85or86,whereintheAAVvectorisarecombinantAAV 

(rAAV)vectorahybridAAVvectorachimericAAVvectoraself-complementary 

AAV(scAAV)vectorasingle-strandedAAVoranycombinationthereof 

88.Thedeliveryvectorofanyoneofclaims85-87,whereintheAAVvectorcomprisesa 

genomecompnsingareplicationgeneandinvertedterminalrepeatsfromafirstAAV 

89.Thedeliveiyvectorofanyoneofclaims85-88,whereintheAAVvectorisanAAV2/5 

vectoranAAV2/6vectoranAAV2/7vectoranAAV2/8vectororanAAV2/9 

vector.  

90.Thedeliveryvectorofclaim88,whereintheinvertedterminalrepeatscomprisea5' 

invertedterminalrepeata3invertedterminalrepeatandamutatedinvertedterminal 

repeat.  

91. Thedeliveiyvectorofclaim90,whereinthemutatedinvertedterminalrepeatlacksa 

terminalresolutionsite.  

92.Apharmaceuticalcompositioncomprising: 
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(a)engineeredguideRNAofanyoneofclaims1-78,theengineeredRNAofanyone 

ofclaims79-81, thepolynucleotideofclaim82,orthedeliveryvectorofanyoneofclaims 

83-91,and 

(b)apharmaceuticallyacceptable:excipientcarPerordiluent.  

93.Thepharmaceuticalcompositionofclaim92,inunitdoseform.  

94.Thepharmaceuticalcompositionofclaim92or93,furthercomprisinganadditional 

therapeuticagent.  

95.Thepharmaceuticalcompositionofclaim94,whereintheadditionaltherapeuticagent 

comprisesanammoniareducerabetablockerasynthetichormoneanantibioticoran 

antiviraldrugavascularendothelialgrowthfactor(VEOF)inhibitorastemcell 
9 

treatmentavitaminormodifiedformthereoforanycombinationthereof 
96.AmethodofeditingatargetRNAinacellthemethodcomprising: 9 

administenngtothe 

cellaneffectiveamountoftheengineeredguideRNAofanyoneofclaims1-78,the 

engineeredRNAofanyoneofclaims79-S1, thepolynucleotideofclaim82,thedelivety 

vectorofanyoneofclaims83-91,orthepharmaceuticalcompositionofanyoneof 

claims92-95.  

97.Amethodoftreatingadiseaseinasubjectthemethodcomprisingadministeringtothe 

subjectaneffectiveamountoftheengineeredguideRNAofanyoneofclaims1-78,the 

engineeredRNAofanyoneofclaims79-81, thepolynucleotideofclaim82,thedeliveiy 

vectorofanyoneofclaims83-91,orthepharmaceuticalcompositionofanyoneof 

claims92-95.  

dose.  

99,Themethodofclaim98,whereintheunitdoseisanamountsufficienttotreatthesubject.  

100. Themethodofanyoneofclaims96-99,whereintheadministeringisintrathecal 

intraocularintravitrealretinalintravenousintramuscularintraventricularintracerebral 

intracerebellarintracerebroventriedarintraperenchymal, subcutaneous, ora 

combinationthereof 

101. Themethodofanyoneofclaims96-100,whereinthediseasecomprisesa 

neurologicaldisease.  

102. Themethodofclaim101, whereintheneurologicaldiseasecomprisesParkinson'I s 

diseaseAlzheimersdiseaseaTauopathyordementia.  
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103. Themethodofclaim101or102whereintheneurologicaldiseaseisassociatedwith 

elevatedlevelsofSNCApolypeptiderelativetoahealthysubjectthatdoesnothavethe 

neurologicaldiseaseorcondition.  

104. Themethodofclaim103,whereintheengineeredguideRNAhybridizestoa 

sequenceofatargetRNAencodingtheSNCApolypeptideselectedfromthegroup 

consistingofa5' untranslatedregion(UTR),a3' UTRandatranslationinitiationsiteof 

SNCAwhereinhybridizationproducesaguide-targetRNAscaffoldthatisasubstratefor 

anRNAeditingentitythatchemicallymodifiesabaseofanucleotideinthesequenceof 

thetargetRNAtherebyreducinglevelsoftheSNCApolypeptide.  

105. Themethodofclaim104,whereintheengineeredguideRNAhybridizestoa 

sequenceofatargetRNAencodingthetranslationinitiationsiteofSNCA.  

106. Themethodofanyoneofclaims103-105,whereintheengineeredguideRNA 

comprisesapolynucleotidehavingatleast80%atleast 8 5 0 oatleast9 O0 oatleast9 5 0 o 

atleast970o atleast990o or100%sequenceidentitytoanyoneofSEQIDNO:59-101, 

104-108,and208-217.  

107. Themethodofanyoneofclaims103-106,whereintheengineeredguideRNA 

compriseshasapercenton-targeteditingforADAR2ofatleastabout900 

108. Themethodofclaim101or102whereintheneurologicaldiseaseisassociatedwitha 

mutationofanLRRK2polypeptideencodedbythetargetRNAwhereinthemutationis 

selectedfromthegroupconsistingofBlOLA3OPS52FB46KA53TLi19PA21lv, 

C228SP334KN363SV366MA419VR506QN544EN551KA716VM712V 

11122VA1151TL1165P,11192VH1216RS1228TP1262AR1325Q,11371V 

R1398HT141OMD1420NR14410,R1441HA1442PP1446LV14501,K1468B, 

R1483QR1514QP15425,V1613AR1628PM1646TS1647TY1699CR1728H, 

R1728LL1795FM1869VM1869TL1870FE1874XR1941HY2006H,12012T 

G2019S,12020TT2031SN2081DT2141MR2143HY2189CT23561,02385R, 

V2390MB2395KM2397TL2466HorQ249ONfsX3.  

109. Themethodofclaim101or102whereintheneurologicaldiseaseisassociatedwitha 

mutationofanLRRK2polypeptideencodedbythetargetRNAwhereinthemutationisa 

020195mutation.  

110. Themethodofanyoneofclaims108-114,whereintheengineeredguideRNA 

comprisesapolynucleotidehavingatleast80%atleast35O~,atleast 9 O0 oatleast9 5 0 o 
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atleast970o atleast990o or1OO~osequenceidentitytoanyoneofSEQIDNO:35-42, 

46-52,111-207,or344-345.  

111. Themethodofanyoneofclaims108-110,whereintheengineeredguideRNA 

compriseshasapercenton-targeteditingforADARiofatleastabout600oorapercent 

on-targeteditingforADAR2ofatleastabout900o.  

112. Themethodofanyoneofclaims96-100,whereinthediseasecomprisesaliver 

disease.  

113. Themethodofclaim112,whereintheliverdiseasecompriseslivercirrhosis.  

114. Themethodofclaim112,whereintheliverdiseaseisalpha-iantitiypsin(AAT) 

deficiency.  

115. Themethodofclaim114,whereintheAATdeficiencyisassociatedwitha0toA 

substitutionatposition9989ofawildtypeSERPINAlgenesequenceofaccession 

numberNC000014.9:c94390654-94376747.  

116. Themethodofclaim114or115whereintheengineeredlatentwhereinthe 

engineeredguideRNAcomprisesapolynucleotidehavingatleast80~oatleast850o at 

least900oatleast 9 5 0 oatleast970oatleast990oorlOO"osequenceidentitytoanyone 

ofSEQJDNO:6-10,102-103or297-327.  

117. Themethodofanyoneofclaims114-116,whereintheengineeredguideRNA 

compriseshasapercenton-targeteditingforADARiofatleastabout600oorapercent 

on-targeteditingforADAR2ofatleastabout900o.  

118. Themethodofanyoneofclaims96-100,whereinthediseaseisamacdar 

119. Themethodofclaim118,whereinthemaculardegenerationisStargardtDisease.  

120. Themethodofclaim119,whereintheStargardtdiseaseisassociatedwitha0toA 

substitutionatposition5882,6320,or5714ofawildtypeABCA4genesequenceof 

accessionnumberNC000001. 11:c94121149-93992837.  

121. Themethodofclaim120,whereintheStargardtdiseaseisassociatedwitha0toA 

substitutionatposition5882.  

122. Themethodofclaim119or120whereintheengineeredguideRNAcomprisesa 

0 

polynucleotidehavingatleast80'~oatleast85~oatleast900oatleast950o atleast97 
atleast990o or100~osequenceidentitytoanyoneofSEQIDNO:11-34,58,218-289 

291-296,or328-343.  
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123. Themethodofanyoneofclaims120-122,whereintheengineeredguideRNA 

compriseshasapercenton-targeteditingforADARiofatleastabout700oorapercent 

on-targeteditingforADAR2ofatleastabout800o.  

124. Themethodofanyoneofclaims96-123,whereinthesubjectisdiagnosedwiththe 

diseaseorthecondition.  

125. TheengineeredguideRNAofanyoneofclaims1-78,theengineeredRNAofany 

oneofclaims79-81, thepolynucleotideofclaim82,thedeliveiyvectorofanyoneof 

claims83-91,orthepharmaceuticalcompositionofanyoneofclaims92-95,foruseasa 

medicament.  

126. TheengineeredguideRNAofanyoneofclaims1-78,theengineeredRNAofany 

oneofclaims79-81, thepolynucleotideofclaim82,thedeliveiyvectorofanyoneof 

claims83-91, orthepharmaceuticalcompositionofanyoneofclaims92-95,forusein 

treatmentofaneurologicaldisease.  

127. TheengineeredguideRNApolynucleotidedeliveryvectororpharmaceutical 

compositionfortheuseofclaim127,whereintheneurologicaldiseaseisParkinsons 

diseaseAlzheimersdiseaseaTauopathyordementia.  

128. TheengineeredguideRNAofanyoneofclaims1-78,theengineeredRNAofany 

oneofclaims79-81, thepolynucleotideofclaim82,thedeliveiyvectorofanyoneof 

claims83-91, orthepharmaceuticalcompositionofanyoneofclaims92-95,forusein 

treatmentofaliverdisease.  

129. TheengineeredguideRNApolynucleotidedeliveryvectororpharmaceutical 

130. TheengineeredguideRNApolynucleotidedeliveryvectororpharmaceutical 

compositionfortheuseofclaim128,whereintheliverdiseaseisalpha-iantitrypsin 

(AAT)deficiency.  

131. TheengineeredguideRNAofanyoneofclaims1-78,theengineeredRNAofany 

oneofclaims79-81, thepolynucleotideofclaim82,thedeliveryvectorofanyoneof 

claims83-91, orthepharmaceuticalcompositionofanyoneofclaims92-95,forusein 

treatmentofmaculardegeneration.  

132. TheengineeredguideRNApolynucleotidedeliveryvectororpharmaceutical 

compositionfortheuseofclaim131,whereinthemaculardegenerationisStargardt 

disease.  
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133. UseoftheengineeredguideRNAofanyoneofclaims1-78,theengineeredRNAof 

anyoneofclaims79-81, thepolynucleotideofclaim82,thedeliveiyvectorofanyoneof 

claims83-91, orthepharmaceuticalcompositionofanyoneofclaims92-95,forthe 

manufactureofamedicament.  

134. UseoftheengineeredguideRNAofanyoneofclaims1-78,theengineeredRNAof 

anyoneofclaims79-81, thepolynucleotideofclaim82,thedeliveiyvectorofanyoneof 

claims83-91, orthepharmaceuticalcompositionofanyoneofclaims92-95,forthe 

manufactureofamedicamentforthetreatmentofaneurologicaldiseasealiverdisease 
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