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Figure 1 (cont’)

dqg 06 19p

14

uonoalul
jeunLIgns

I

d

dq 06 19p




PCT/EP2019/086454

WO 2020/127831

3/37

Figure 2
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Figure 2 (cont’)
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Figure 2 (cont’)
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88¢ 98y LHIOND
Gly cis ENSTO
84y 28s ZLY00LS
eovy 8¥s LogH
yee LEY FXAN<=]

299 96/ OHY

— 00¢

— 00v
— 008

- 004
— 0001

0c9 eu (29 1Jeu (029 Jeu (0c9 Jeu (029 1jeu (c9 leu
LEONO INYTO  CLVO00LS LOgH £8Sdd OHH

dqg

d



WO 2020/127831 PCT/EP2019/086454
8/37

Figure 4
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Figure 4 (cont’)
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Figure 5

Dual AAV comprising the 5° coding sequence of ABCA4 (SEQ ID NO: 19):
CIGECOCOI OO POl AT GRAGCCLCCCOOOEORARCOCOOEOUOTCRCCCCACC TGO CCO0T
GGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGUCAACTCOATCACTAGEGGTTCCTtgtagt
taatgattaacccecgcececatgectacttatctacgtagecatgetetaggaagateggaattegeccttaa
gggcgegecgtttaaatagetageGCACATTICGATTATTGACTAGTITATTIAATACTAATCAATTACCGEE
TCATTACTTICATAGCCCATATATGGAGTTCCCCEITACATRAACTTACCUTARATCCCCCGLLTGECTE
ACCGCCCAACGACCCCCGCUCATTIGACGICAATARTGACGTATGTITCCCATAGTAACGCCARTAGGGA
CITITCCATIGACCTICAATCCGIGGAGTATITACCGTARACTGCCCACTIGGCAGTACATCAAGTCOTAT
CATATGCCAAGTACGCCUCCTATTGACGTCAATCGACGUTAAATCEUCCBCUTGECATTATGCUCAGTA
CATGACUCTIATCGCGACTIICCTACTTIGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGEIGA
TGCCETTTIGGCAGTACATCAATGEGCGTGGATAGCGGUITGACTCACGEGGATTICCAAGTUICCAL
CCCATTGACGICAATCCCAGCTTIGTTTTICCCACCARARTCAACCCCACTTITCCARAATCTCGTAACAA
CICCCCCCCATIGACGCAAATOCCCGUTACGCCCTETACGGTCCEACCTCTATATAAGCAGAGCTggta
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Figure 5 (cont’)

AGACAGGTATTGGGATTCTGGTCCCAGAGCTGATCCCGTGGAAGATTTCCGGTACATCTGGGGCGGGT

ctacgtagataagtagcatggcgggttaatcattaactacaAGGRACCCCTAGTCATGCAGTTGGCCA
CTCCCTCTCTECECECTCGCTCCETCACTCAGGCCEEGCEACCAARGETCECCCEACGCCCEEECTTT
GCCCGEGEEEECTCAGTGAGCGAGCGAGCECECAG
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Figure 6

Dual AAV comprising the 3’ coding sequence of ABCA4 (SEQ ID NO:20):

CTGCGCGCTCGCTCGCTCACTGAGGCCGCCCEGECARAGCCCGGELGTCCEECEACCTTTGRTCELCT
GGCCTCAGTCAGCGAGCGAGCGUGCAGAGAGGGAGTGECCAACTCCATCACTAGGGETTCCTtgtagt
taatgattaacccgecatgctacttatctacgtagecatgetctaggaagatecggaattegeccttaa
gggcgcgecegtttaaatagetagcGACATICATTATICACTACTTATTAATAGCTAATCARTTACGGEE
TCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGECTE
ACCGCCCARCGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGA
CTTTCCATTGACGTCAATGCETGGAGTATTTACGCGTAAACTGCCCACTTGGCAGTACATCAAGTGTAT
CATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGECATTATGCCCAGTA
CATGACCTTATGCGACT TTCCTACTIGGCAGTACATCTACGTATTAGICATCGCTATTACCATGETGA
TGCCET T T TCCCAGTACATCARTGEECETGEATAGCGETTTGACTCACGGEGATTTCCARGTETCCAC
CCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAACGGEGACTTTCCAAAATGTCGTAACAA
CTCCGCCCCATTGACGCAAATGEGCECTAGCCGTGTACCGTGGGAGCTCTATATAAGCAGAGCTggta
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Figure 6 (cont’)

GTTGGGTTTTTAAGCGACCTTGGCCGCGATCATGAATGTCAGCGGGGGCCCTATCACTAGAGAGGECCTC

”“Awkﬁg”AmGWTctcgagttaagggcgaattcccgattaggatcttcctagagcatggctacgtag

ataaqtagcatggcgggttaatcattaactaCa%QG&&CCCCTAG?GA?GG&GTTG&CCASTCCCTQ?
CTGCELGUTCEUICGCICACTOAGCECGEEUGACCARAGETCGCCCGACBCCCGEECTTTIGECCEE6T
GGCCTCAGTGAGCGAGCGAGCCCECAG
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Figure 7

Dual AAV comprising the 5’ coding sequence of ABCA4 (SEQ ID NO: 21):

CIGCGCECICCCICOCTCACTGAGCOCGCOCEUECAARGCCCOOEECTCCEECCACCTTTCOTCGCCC
GGCCTCAGTGAGCSAGCQﬁGQGCGCAGEQRGGﬁggﬁGGQCAAS?CC@TCAC@%&GGGTTGQTtgtagt
taatgattaacccgecatgetacttatctacgtagecatgetectaggaagateggaattegeeccttaa
gggcgcgccgtttaaatagetagcAAAAGACTAARMACACGGAGCCATCACTTCAGATCTIGUCGAGTGA
GICGATTGGACTTARAGCGCCAGTCARACCCTGACTGCCGELTICATCGCAGGCTICTTIGCCGAGGACAA
ATGCCCAGCCTATATTIATCCARACACATTITTIGITCCARACTTIARGCTCARRCATACCTAAAGACATC
CCCCICAGGAACCCCICTCATGCACGCAGAGTGCUTIGAGCETCTIGOTITTICCCATTIGCATCCOCCACCT
CARTTTCCCTGGIGCCCACCCACTTCIGICTTITACGCTICTCTTTICTCTICCATARAAGGGAGCCARCA
CAGTGTCGGCCTCCTCTCCCCAACTAACCCUTTATCTGTAAN T TAARACGGCATTATGU T TTGAAGGCGA
ABAGTAGCCTTTAATCACCAGGAGAAGCGACACAGCCTICCGGAGCCAGAGCCGCTCTTAACGGLGTITITA
TCICCTITGCTGTICTGAGCGOECCTCACGCTICTCACCAATCTCCTICTITCOICTGEICATTAGCGGTACCY
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Figure 7 (cont’):

GGTTTGCCTATCTGCAGGACATGGTTGAACAGGGGATCACAAGGAGCCAGGTGCAGGCGGAGGCTCCA

tggctacgtagataagtagcatggegggttaatcattaactacaAGGAACCCCTAGTGATGGAGTTGE
CCACTCCCTCICTGCGCECTCGCTCGCTCACTGAGGCCGEGCCACCARAGGTCGCCCEACGLCCEEEE
TTTGCCCGGGCEGECCTCAGTCAGCGAGCGAGCGLGCAG
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Figure 8

Dual AAV comprising the 3’ coding sequence of ABCA4 (SEQ ID NO: 22):

CTGCGCGCTCGUTCGCTCACTGAGGCCGCCCGEECARAGCCCGEGEETCEGECEACCTTITGGTCGECT
GGCCTCAGTGAGCGAGCEGAGCGCGCAGAGAGGGAGTGECCAACTCCATCACTAGGGETICCTtgtagt
taatgattaacccgceccatgectacttatctacgtagecatgetctaggaagatecggaattcgeccttaa
gggcgegecgtttaaatagctagcAARACACTAARACACCCAGCCGATCACTTCAGATCTCGCCEAGTGA
GTCGATTGGACTTAAAGGGCCAGTCAAACCCTGACTGCCGGCTCATGGCAGGCTCTTGCCGAGGACAR
ATGCCCAGCCTATATTTATGCAAAGAGATTTTGTTCCAAACTTAAGGTCAAAGATACCTAAAGACATC
CCCCTCAGGAACCCCTCTCATGGAGGAGAGTGCCTGAGGETCTTGETTITCCCATTGCATCCCCCACCT
CAATTTCCCTGETGCCCAGCCACTTGTGTCTTTAGGETTCTCTTTCTCTCCATAAAAGGGAGCCAACA
CAGTGTCGGCCTCCTCTCCCCAACTAAGGGC T TATGTCTAATTAAAAGGGATTATGCTTTGAAGGGGA
ARAGTAGCCTTTAATCACCAGGAGAAGGACACAGCGTCCGGAGCCAGAGGCGCTCTTAACGGCGTTTA
TGTCCTTTGCTCTCTGAGGGGCCTCAGCTCTGACCAATCTGGTCTTCOGTGTGGTCATTAGCGGTACCY
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Figure 8 (cont’)

CICTAAAGAARATACCTGATTTCCTTAAACATCTACAAACTGAAGACAACATTAAGGTGTGGTTTAATA

CC”QC&AT%&&C&AgETcﬁcgagttaagggcgaattcccgatt&ggatcttcctagagcatggctacg
tagataagtagcatggcgggttaatcattaactacaAGG%ACCCCTAQ?GATGGAGTTGGCGACTCCQ
fiouiie lral byl s G sl Ui e e ey e el e v e e s el e pou el ]
GGCGGCCTCAGTGAGCGAGCGAGCGCGCAG



PCT/EP2019/086454

WO 2020/127831

18/37

Figure 9
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Figure 10
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Figure 11
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Figure 12
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Figure 13
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Figure 14
A

5 vector
3’ vector

5’ vector with introns (5'wi)

ABCA4: 810 bp
e 1000

500
300

20 cchs | l 25 cyice
GAPDH: 496 bp

GCCAAGIGTGGTG
DSS ASS




PCT/EP2019/086454

WO 2020/127831

24/37

Figure 15
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Figure 15 (cont’)
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Figure 16

5’ Cerulean + BD g (SEQ ID NO: 35):

GACATTGATTATIGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCA
TATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGA
CCCCCGCCCATTGACGTCARTAATGACGTATGTTCCCATAGTAACGCCAATAGGEACTTTCC
ATTGACGTCAATGGGTGGACTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTAT
CATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATEE
CCAGTACATGACCTTATGGEACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTA
TTACCATGGTGATGCGETTTTGCCACTACATCAATGEECETCEATAGCCGTTTGACTCACEE
GGATTTCCAAGTCTCCACCCCATTGACGTCARTGGGAGTTTGTTTTGGCACCARAATCAACG
GGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAATGGGCGETAGGCGTGTAC
GGTGGGAGGTCTATATAAGCAGAGCTCTCTGGCTAACTAGAGAACCCACTGCTTACTGGCTT
ATCGAAATTAATACGACTCACTATAGGGAGACCCAAGCTGGCTAGTTAAGCTTATGGTGAGE
AAGGGCCAGGAGCTGTTCACCGGGETGETGCCCATCCTCGTCGAGCTGGACGECGACGTARA
CGGCCACAAGTTCAGCGTGTCCGGCGAGGECGAGGGCGATGCCACCTACGGCAAGCTGACCS
TGAAGTTCATCTGCACCACAGGTAAGCGCACTGAGCAGAAGGGAAGAAGCTCCGGGGGCTCT
TTGTAGGETGGATCCCCCTGCCTGTGAGGGACTTGGGAACAGCCAAGGTGGCTGCCGAGCTA

TCGAGGTCACCCATTCGAACAAAAACTCATCTCAGAAGAGGATCTGAATATGCATACCGGTC
ATCATCACCATCACCATTGAGTTTAAACCCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGC
CAGCCATCTGTTIGTITTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCAC
TGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTC
TGGGGGETGCGEETGCGECAGCGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCT
GGGGATGCGGTGGGCTCTATGG
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Figure 17

3’ Cerulean + BD g (SEQ ID NO: 36):

GACATTGATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCA
TATETGGAGITCCGCGTTACATAACTTACGGTAAATGGCCCGCCIGGCTGACCG‘CCCAACGA
CCCCCGCCCATTGACGTCA&TAATGACGTATGTTCCCATAGTAACGCCAATAGGGAC'I"I'TC'C
ATTGACGTCAATG’GGTGGACTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTAT
CATA,TGCCAAGTACGCCCccTATTGACGTCAAIGACGGTAAATGGCCCGCCIGGCATTATGC
CCAGTACATGACCTTATGGGCACTTTCCTACTIGGCAGTACATCTACGTATTAGTCATCGCTA
TTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACTCACGG
GGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAACG
GGACTTTCCAAAATGTCGTAACAACTCCGcccCATTGACGCAAATGGGCGGTAGGCGTGTAC
GGTGGGAGGTCTATATAAGCAGAGCTCTCTGGCTAACTAGAGAACCCACTGCTTACTGGCTT

ATCGAAATTAATACGACTCACTATAGGGAGACCCAAGCTGGCTAGTTAAGCTTIGGATCCGIT

TACAGGTAAGCTECCCETECCCTGECCCACCCTCETGACCACCCTEACCTCEEECETCCACT
GCTTCGCCCECTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAA
GGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGA
GGTGAAGTTCGAGGECGACACCCTEETGAACCECATCGAGCTGAAGGECATCGACTTCAAGE
AGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACGCCATCAGCGACAACGTCTATATC
ACCGCCGACAAGCAGAAGAACGGCATCAAGGCCAACTTCAAGATCCGCCACAACATCGAGGA
CGGCAGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGECGACGECCCCETEE
TGCTGCCCGACAACCACTACCTGAGCACCCAGTCCARGCTGAGCARAGACCCCAACGAGAAG
CGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGA
GCTGTACAAGTAACTCGAGGTCACCCATTCGAACAAAAACTCATCTCAGAAGAGGATCTGAA
TATGCATACCGGTCATCATCACCATCACCATTGAGTTTAAACCCGCTGATCAGCCTCGALTG
TGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAA
GGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAG
GTGTCATTCTATTCTGGGGGGTGGGETCGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACA
ATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGE
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Figure 18

5’SpCas9-VPR + BD_k (SEQ ID NO: 37):

GACATTGATTATIGACTAGITATTAATAGTAATCAATTACCGGGTICATTAGTTCATAGCCCA
TATATGCACTICCECUTTACAT ARG T TACCUTAAATEOOCOBUCTEEUTEACUCCCCARCEA
CRoobin 0 e ol G e Ne e e e B e G e
e Vel e e cle s o Sl e e D i o lee Tl € o el e D e
CATA L An i C LB O TR T oG chlTe RO AR TGO OGO T TA T a0
CCAGTACATGACCTITATGGGACTITCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTA
s dln G ele e e 6 e e et sdiele s e e e a e
e o enbiiae s else e Uslee e e i e e e lete U0 e e
GGACTTTCCARAATGTCGIAACAACTCCGCCCCATTGACGCARATCGECGETAGGCGTIGTAC
GGTGGGAGGTCTATATAAGCAGAGCTCGTTTAGTGAACCGTCAGAACCGGTCGACTAGAGGA
TCCATGGCCCCAAAGAAGAAGCGGAAGGTCGGTATCCACGGAGTCCCAGCAGCCGACAAGAA
GTACTCCATTGGGCTCGCTATCGGCACAAACAGCGTCGGCTGGGCCGTCATTACGGACGAGT
ACAAGGTGCCGAGCAAAAAATTCAAAGTTCTGGGCAATACCGATCGCCACAGCATAAAGAAG
AACCTCATTGGCGCCCTCCTGTTCGACTCCGGGGAAACGGCCGAAGCCACGCGGCTCAAAAG
AACAGCACGGCGCAGATATACCCGCAGAAAGAATCGGATCTGCTACCTGCAGGAGATCTTTA
GTAATGAGATGGCTAAGGTGGATGACTCTTTCTTCCATAGGCTGGAGGAGTCCTTTTTGGTG
GAGGAGGATAAAAAGCACGAGCGCCACCCAATCTTTGGCAATATCGTGGACGAGGTGGCGTA
CCATGAAAAGTACCCAACCATATATCATCTGAGGAAGAAGCTTGTAGACAGTACTGATAAGG
CTGACTTGCGGTTGATCTATCTCGCGCTGGCGCATATGATCAAATTTCGGGGACACTTCCTC
ATCGAGGGGGACCTGAACCCAGACAACAGCGATGTCGACAAACTCTTTATCCAACTGGTTCA
GACTTACAATCAGCTTTTCGAAGAGAACCCGATCAACGCATCCGGAGTTGACGCCAAAGCAA
TCCTGAGCGCTAGGCTGTCCAAATCCCGGCGGCTCGAAAACCTCATCGCACAGCTCCCTGGG
GAGAAGAAGAACGGCCTGTTTGGTAATCTTATCGCCCTGTCACTCGGGCTGACCCCCAACTT
TAAATCTAACTTCGACCTGGCCGAAGATGCCAAGCTTCAACTGAGCAAAGACACCTACGATG
ATGATCTCGACAATCTGCTGGCCCAGATCGGCGACCAGTACGCAGACCTTTTTTTGGCGGCA
AAGAACCTGTCAGACGCCATTCTGCTGAGTGATATTCTGCGAGTGAACACGGAGATCACCAA
AGCTCCGCTGAGCGCTAGTATGATCAAGCGCTATGATGAGCACCACCAAGACTTGACTTTGC
TGAAGGCCCTTGTCAGACAGCAACTGCCTGAGAAGTACAAGGARATTTTCTTCGATCAGTCT
AAAAATGGCTACGCCGGATACATTGACGGCGGAGCAAGCCAGGAGGAATTTTACAAATTTAT
TAAGCCCATCTTGGAAAAAATGGACGGCACCGAGGAGCTGCTGGTAAAGCTTAACAGAGAAG
ATCTGTTGCGCAAACAGCGCACTTTCGACAATGGAAGCATCCCCCACCAGATTCACCTGGGC
GAACTGCACGCTATCCTCAGGCGGCAAGAGGATTTCTACCCCTTTTTGAAAGATAACAGGGA
AAAGATTGAGAAAATCCTCACATTTCGGATACCCTACTATGTAGGCCCCCTCGCCCGGGGAA
ATTCCAGATTCGCGTGGATGACTCGCAAATCAGAAGAGACCATCACTCCCTGGAACTTCGAG
GAAGTCGTGGATAAGGGGGCCTCTGCCCAGTCCTTCATCGAAAGGATGACTAACTTTGATAA
AAATCTGCCTAACGAAAAGGTGCTTCCTAAACACTCTCTGCTGTACGAGTACTTCACAGTTT
ATAACGAGCTCACCAAGGTCAAATACGTCACAGAAGGGATGAGAAAGCCAGCATTCCTGTCT
GGAGAGCAGAAGAAAGCTATCGTGGACCTCCTCTTCAAGACGAACCGGAAAGTTACCGTGAA
ACAGCTCAAAGAAGACTATTTCAAAAAGATTGAATGTTTCGACTCTGTTGAAATCAGCGGAG
TGGAGGATCGCTTCAACGCATCCCTGGGAACGTATCACGATCTCCTGAAAATCATTARAGAC
AAGGACTTCCTGGACAATGAGGAGAACGAGGACATTCTTGAGGACATTGTCCTCACCCTTAC
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GTTGTTTGAAGATAGGGAGATGATTGAAGAACGCTTGAAAACTTACGCTCATCTCTTCGACG
ACAAAGTCATGAAACAGCTCAAGAGGCGCCGATATACAGGATGGGGGCGGCTGTCAAGAAAA
CTGATCAATGGGATCCGAGACAAGCAGAGTGGAAAGACAATCCTGGATTTTCTTAAGTCCGA
TGGATTTGCCAACCGGAACTTCATGCAGTTGATCCATGATGACTCTCTCACCTTTAAGGAGG
ACATCCAGAAAGCACAAGTTTCTGGCCAGGGGGACAGTCTTCACGAGCACATCGCTAATCTT
GCAGGTAAGGGCACTGAGCAGAAGGGAAGAAGCTCCGGGGGCICTITIGCTAGGGTGCGGCCGL
AGITGCATCAAGGCGATCACATCAGTGAAAAAAAGCCAGACAGGCGGTTAAACCAACGCAGAT

TTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCT
ATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTT
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Figure 19

3'SpCas9-VPR + BD_k (SEQ ID NO: 38):
GACATTGATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCA
TATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGA
CCCCCGCCCATTCACGTCARTAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCC
ATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACT TGGCAGTACATCAAGTGTAT
CATATGCCAAGTACGCCCCCTATTGACCTCARTGACGCTARATGGCCCGUCTEECATTATGR
CCAGTACATGACCTTATGGGACTTTCCTACTIGGCAGTACATCTACGTATTAGTCATCGCTA
TTACCATGGTGATGCGGTTTIGGCAGTACATCAATGEGCGTGGATAGCGGTTTGACTCACGG
GGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAACG
GGACTTTCCARAATGTCGTAACAACTCCGCCCCATTGACGCARATGGGCGGTAGGCGTGTAC
GGTGGGAGGTCTATATAAGCAGAGCTCGTTTAGTGAACCGTCAGAGGTACCACCGGTCGACT
AGAGGATCCCGGCCGC CATCTGACCACCTGCGAATTTTTGCATCCTGCTGTTTAATCTGCGT

AACGAGTCTTTTGTCATCTACAGGTAGCCCAGCTATCAAAAAGGGAATACTGCAGACCGTTA
AGGTCGTGGATGAACTCGTCAAAGTAATGGGAAGGCATAAGCCCGAGAATATCGTTATCGAG
ATGGCCCGAGAGAACCAAACTACCCAGAAGGGACAGAAGAACAGTAGGGAAAGGATGAAGAG
GATTGAAGAGGGTATAAAAGAACTGGGGTCCCAAATCCTTAAGGAACACCCAGTTGAAAACA
CCCAGCTTCAGAATGAGAAGCTCTACCTGTACTACCTGCAGAACGGCAGGGACATGTACGTG
GATCAGGAACTGGACATCAATCGGCTCTCCGACTACGACGTGGATCATATCGTGCCCCAGTC
TTTTCTCAAAGATGATTCTATTGATAATAAAGTGTTGACAAGATCCGATAAAAATAGAGGGA
AGAGTGATAACGTCCCCTCAGAAGAAGTTGTCAAGAAAATGAAAAATTATTGGCGGCAGCTG
CTGAACGCCAAACTGATCACACAACGGAAGTTCGATAATCTGACTAAGGCTGAACGAGGTGG
CCTGTCTGAGTTGGATAAAGCCGGCTTCATCAAAAGGCAGCTTGTTGAGACACGCCAGATCA
CCAAGCACGTGGCCCAAATTCTCGATTCACGCATGAACACCAAGTACGATGAAAATGACAAA
CTGATTCGAGAGGTGAAAGTTATTACTCTGAAGTCTAAGCTGGTcTCAGATTTCAGAAAGGA
CTTTCAGTTTTATAAGGTGAGAGAGATCAACAATTACCACCATGCGCATGATGCCTACCTGA
ATGCAGTGGTAGGCACTGCACTTATCAAAAAATATCCCAAGCTTGAATCTGAATTTGTTTAC
GGAGACTATAAAGTGTACGATGTTAGGAAAATGATCGCAAAGTCTGAGCAGGAAATAGGCAA
GGCCACCGCTAAGTACTTCTTTTACAGCAATATTATGAATTTTTTCAAGACCGAGATTACAC
TGGCCAATGGAGAGATTCGGAAGCGACCACTTATCGAAACAAACGGAGAAACAGGAGAAATC
GTGTGGGACAAGGGTAGGGATTTCGCGACAGTCCGGAAGGTCCTGTCCATGCCGCAGGTGAA
CATCGTTAAAAAGACCGAAGTACAGACCGGAGGCTTCTCCAAGGAAAGTATCCTCCCGAAAA
GGAACAGCGACAAGCTGATCGCACGCAAAAAAGATTGGGACCCCAAGAAATACGGCGGATTC
GATTCTCCTACAGTCGCTTACAGTGTACTGGTTGTGGCCAAAGTGGAGAAAGGGAAGTCTAA
AAAACTCAAAAGCGTCAAGGAACTGCTGGGCATCACAATCATGGAGCGATCAAGCTTCGAAA
AAAACCCCATCGACTTTCTCGAGGCGAAAGGATATAAAGAGGTCAAAAAAGACCTCATCATT
AAGCTTCCCAAGTACTCTCTCTTTGAGCTTGAAAACGGCCGGAAACGAATGCTCGCTAGTGC
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GGGCGAGCTGCAGAAAGGTAACGAGCTGGCACTGCCCTCTAAATACGTTAATTTCTTGTATC
TGGCCAGCCACTATGAAAAGCTCAAAGGGTCEtCCCGAAGATAATGAGCAGAAGCAGCTGTTC
GTGGAACAACACAAACACTACCTTGATGAGATCATCGAGCAAATAAGCGAATTCTCCAAAAG
AGTGATCCTCGCCGACGCTAACCTCGATAAGGTGCTTTCTGCTTACAATAAGCACAGGGATA
AGCCCATCAGGGAGCAGGCAGAAAACATTATCCACTTGTTTACTCTGACCAACTTGGGCGCG
CCTGCAGCCTTCAAGTACTTCGACACCACCATAGACAGAAAGCGGTACACCTCTACAAAGGA
GGTCCTGGACGCCACACTGATTCATCAGTCAATTACGGGGCTCTATGAAACAAGAATCGACC
TCTCTCAGCTCGGTGGAGACAGCAGGGCTGACCCCAAGAAGAAGAGGAAGGTGTCGCCAGGG
ATCCGTCGACTTGACGCGTTGATATCAACAAGTTTGTACAAAAAAGCAGGCTACAAAGAGGC
CAGCGGTTCCGGACGGGCTGACGCATTGGACGATTTTGATCTGGATATGCTGGGAAGTGACG
CCCTCGATGATTTTGACCTTGACATGCTTGGTTCGGATGCCCTTGATGACTTTGACCTCGAC
ATGCTCGGCAGTGACGCCCTTGATGATTTCGACCTGGACATGCTGATTAACTCTAGAAGTTC
CGGATCTCCGAAAAAGAAACGCAAAGTTGGTAGCCAGTACCTGCCCGACACCGACGACCGGC
ACCGGATCGAGGAAAAGCGGAAGCGGACCTACGAGACATTCAAGAGCATCATGAAGAAGTCC
CCCTTCAGCGGCCCCACCGACCCTAGACCTCCACCTAGAAGAATCGCCGTGCCCAGCAGATC
CAGCGCCAGCGTGCCAAAACCTGCCCCCCAGCCTTACCCCTTCACCAGCAGCCTGAGCACCA
TCAACTACGACGAGTTCCCTACCATGGTGTTCCCCAGCGGCCAGATCTCTCAGGCCTCTGCT
CTGGCTCCAGCCCCTCCTCAGGTGCTGCCTCAGGCTCCTGCTCCTGCACCAGCTCCAGCCAT
GGTGTCTGCACTGGCTCAGGCACCAGCACCCGTGCCTGTGCTGGCTCCTGGACCTCCACAGG
CTGTGGCTCCACCAGCCCCTAAACCTACACAGGCCGGCGAGGGCACACTGTCTGAAGCTCTG
CTGCAGCTGCAGTTCGACGACGAGGATCTGGGAGCCCTGCTGGGAAACAGCACCGATCCTGC
CGTGTTCACCGACCTGGCCAGCGTGGACAACAGCGAGTTCCAGCAGCTGCTGAACCAGGGCA
TCCCTGTGGCCCCTCACACCACCGAGCCCATGCTGATGGAATACCCCGAGGCCATCACCCGG
CTCGTGACAGGCGCTCAGAGGCCTCCTGATCCAGCTCCTGCCCCTCTGGGAGCACCAGGCCT
GCCTAATGGACTGCTGTCTGGCGACGAGGACTTCAGCTCTATCGCCGATATGGATTTCTCAG
CCTTGCTGGGCTCTGGCAGCGGCAGCCGGGATTCCAGGGAAGGGATGTTTTTGCCGAAGCCT
GAGGCCGGCTCCGCTATTAGTGACGTGTTTGAGGGCCGCGAGGTGTGCCAGCCAAAACGAAT
CCGGCCATTTCATCCTCCAGGAAGTCCATGGGCCAACCGCCCACTCCCCGCCAGCCTCGCAC
CAACACCAACCGGTCCAGTACATGAGCCAGTCGGGTCACTGACCCCGGCACCAGTCCCTCAG
CCACTGGATCCAGCGCCCGCAGTGACTCCCGAGGCCAGTCACCTGTTGGAGGATCCCGATGA
AGAGACGAGCCAGGCTGTCAAAGCCCTTCGGGAGATGGCCGATACTGTGATTCCCCAGAAGG
AAGAGGCTGCAATCTGTGGCCAAATGGACCTTTCCCATCCGCCCCCAAGGGGCCATCTGGAT
GAGCTGACAACCACACTTGAGTCCATGACCGAGGATCTGAACCTGGACTCACCCCTGACCCC
GGAATTGAACGAGATTCTGGATACCTTCCTGAACGACGAGTGCCTCTTGCATGCCATGCATA
TCAGCACAGGACTGTCCATCTTCGACACATCTCTGTTTEqacAATAAAATATCTTTATTTTC
ATTACATCTGTGTGTTGGTTTTTTGTGT
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Figure 20

Dual AAV vector comprising 5°’ABCA4 with introns (SEQ ID NO: 39):

0o E e e e e o e
TCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTCCATCACTAGGG
GTTCCTtgtagttaatgattaacccgccatgctacttatctacgtagccatgctctaggaag
TATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCCTTAC
ATAACTTACGGTAAATGGCCCGCCTGGCTGACcecCCAACGACCCCCGCCCATTGACGTCAA
TAATGACGTATGTTCCCATAGTAACGCCAATAGEGACTTTCCATTGACGTCARTGGETGEAG
TATTTACGGTAAACTGCCCACTTGECAGTACATCAAGTGTATCATATGCCAAGTACGCCCCC
TATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGG
ACTTTCCTACTTGGCAGTACATCTACGTATTAGTCAICGCTATTACCATGGTGATGCGGTTT
TGGCAGTACATCAATGGGCGTGGATAGCGETTTGACTCACGGEGATTTCCAAGTCTCCACCE
CATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTA
ACAACTCCGCCCCATTGACGCAAATGCGGCCETAGGCETGTACGETGCGAGGTCTATATARGE
AGCAGU TggtaccaccggtgeccaccATGGGCTTCGTGAGACAGATACAGCTTTTGCTCTGGAA
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ACAACAGCACACAGATGAACATGATCAGAGATACCCTGGGGAACCCAACAGTAAAAGACTTT

TGAGTGGACTGGAGCCTGGGCACGAGGCTGCTGGGGTGGCCCCTGCCCTGCCACTTACACCACC
TGCCTCTTCCTGCAGGTATTGGGATTICTGGTCCCAGAGCTGATCCCGTGGAAGATTTCCGGT

ctcgagttaagggcgaattccecgattagga
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tcttcctagagcatggctacgtagataagtagcatggegggttaatcattaactacaRGGAA

CCCCTAGTGATGGAGTITGCCCACTCCCTCTICTCCGCGCCTCCCTCCCTCACTCGAGGLLCGCGLG
ACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCA
G
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Figure 21

Dual AAV vector comprising 3’ABCA4 with introns (SEQ ID NO: 40):

G e e e e
TCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTCCATCACTAGGG
GTTCCTtgtagttaatgattaacccgccatgctacttatctacgtagccatgctctaggaag
atcggaattcgcccttaagggcgcgccgtttaaatagqtachACATTGATTATTGACTAGT
TATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTAC
ATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAA
TAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAG
TATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTRCGCCCCC
TATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGG
ACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTT
TGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCC
CATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTA
ACAACTc:cGccCCATTGACGC:AAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGC

AGAGCngtaccaccggtagaaagcttCATCTGACCACCTGCGAATTTTTGCATCCTGCTGT




WO 2020/127831 PCT/EP2019/086454
36/37

CAGAAATGGACACAGGTCAACCCTTCACCATCCTGCAGGTGCAGCACCAGGGAGAAGCTCAC

TACCTTTTTTGTTCCTTTGAAAGCCTCCTGGAAAGCTTTTCCTGAAGTGTTTGTTCTGTAAT
TTCTTTGCAGACGGGCCAGCCTGCCTAAGGACAGGAGCCCCGAGGAGTATGGAATCACCGTC

GGTAAGTGATTCCTAGGGCTGGGGAAGGTGGGTGGGAATCCTCTCCTGCTCACCTCCTCTCT

CCTGCCCCACAGGTTGCAAACTGGAGTATTAAGAGCCTIGGGCCTIGACTGICTACGCCGACTG
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CCTCCICCTCCCTGGCGAGGATCTTCCAGCTCCTCCTCTCCCACAAGGACAGCCTGCTCATC

GACTGAAAGTCATGACCTCCCTCTGCACCCTCGAGCTGCTGGAGCCAGTCGACAAGCCCAGE
i B :

ACTGAgtcgacgcggcecg
. o
%@@m~ @E i ctcgagttaagggcgaattcccyg

attaggatcttcctagagcatggctacgtagataagtagcatggcgggttaatcattaacta
caAGGARCCCCTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCECTCGCTCGOTCACTEAGS
CCGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGA
CCGCGCAG



