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Fig. S1: The muscle pathology and motor function of DMD2mES5051, KIhES0/Y
mice at different ages.

a, Alignment of human and mouse exon 50 sequence. Human exon 50 (Yellow
labeling), mouse exon 50 (Blue label), sgRNA (magenta line), Protospacer
adjacent motif (Red line). b, Statistical analysis of the number of revertant fibers.
¢, H&E staining of diaphragm (DI), gastrocnemius (GA), and quadriceps (QA)
muscle of WT and different age of DMD mice. Wild-type (WT) mice as control.
Scale bar,100 pym. d, Statistical analysis of nuclear migration in H&E staining.

n=3 independent biological replicates. e, Serum creatine kinase (CK), a marker
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of muscle damage and membrane leakage, was measured in WT and DMD
mice at the ages from 2 weeks to 24 weeks. n=6 independent biological
replicates. f, The forelimb grip strength testing to measure muscle performance
of WT and DMD mice at the ages from 2 weeks to 24 weeks. n=6 independent
biological replicates. Data are presented as mean * s.d. Each dot represents
an individual mouse. Significance is indicated by asterisk and determined using
unpaired two-tailed Student’s t test. * P < 0.05. *** P < 0.001. **** P < 0.0001,
Ns represents not statistically significant. Source data are provided as a Source

Data file.



132
133

134

135

136

137

138

139

140

a Genomic DNA
(Exon deletion)

[Exon €14 Exon [N

SA v/

DNA editing
in SA/ISD
mRNA !
Exon skipping
b Exon2 c
40—
60—
£ B = 304
& 40 P
] [
k] 5 0
- ]
2 ©
2 20— ¢ o
< <
70 o8 - g
0 090,&0 - e o
X
@x \s \ﬂ* \wﬁa A
e
SA
e Exond5 f
80 8-
£ 60 1 g o
oy >
2 ] 3
o ° 5
s | § ° g
5 40 ° OL o = 4
9 o]
= j=}
< 20 e ;¥ @ z o
0 O 0-
s’l fs’a Q;a
A EREA \x B \w
ST F T T
SA
h Exon52 i Exon53
4 15
g 3{ o ® &
z 10
5
g 27 e £
o [T
® ©
o) o 57
z 11 e |@e QL < % .
& %OOIO
0

v SD
BEX <] BEffe
\
Exon43 d

o [efe

olo— o
o

sD

<]

E

=

3*

T ol ol T LT
A A2 a0 A
LR A ‘.x?a
9‘5@ %Q@ s‘é@ 9()‘3

Exon46

loIo

«

Ato G efficiency (%)

co— e

40—

Ato G efficiency (%)

d-bo%dl’gm

Ato G efficiency (%)

Exon44
30

——ol®

o,

20

=]

10 g0

e

Ey

%"

o

'l b 192,
R \x‘* xw xaP% \xl* \Wg’
59@ 59?‘ 59?- a‘f- s‘éq r.:Q» \a

SA SD
Exon51
2.5+
2.04
N j[o c»{o 0}43
1.04 eee @
0.5+
00 o X
ORI
éFS;P- ?ﬂAP‘gﬁssh ‘ﬂ* ‘ﬂ*
sD
Exon55
g
o2} °
o%db oo

O o

!

T T T T
IR S
AP AP P
=S e@q‘ 9‘2«?‘ 9‘3?‘
SD

Gy P-"“ 5
&\‘\ QS\ o

sD

Qasq@"* a e‘*““

?\P@ ‘.\P@g\i‘?\ Pj’\

Do g 28 28]
?' ?k\ Q?" ‘Z‘f‘ s‘fﬁcg@?\ eQ?' )

SA

Fig. S2: ABE-mediated A-to-G editing in other exon splice sites of DMD

gene.

a, Schematic diagram of nucleotide editing strategy in different exon splice sites.

Deletion of exon in the Dmd gene generates a premature stop codon in next

exon. Restoration of the correct open reading frame (ORF) can be obtained by

skipping of exon splice donor (SD) or splice acceptor (SA). Percentages of DNA

editing in DMD “hotspot” exon in HEK293T, including exon 2 (b), exon 43 (c),

exon 44 (d), exon 45 (e), exon 46 (f), exon 51 (g), exon 52 (h), exon 53 (i) and
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Fig. S3: Comparison of the editing efficiencies of different ABE systems
split with various intein sequences in vitro.

a, Intein reconstitution strategy. Dual adeno-associated virus (AAV) vectors
separately encoded protein fragments fused to split intein halves splice to
reconstitute full-length protein following co-expression; Comparison of the
editing efficiencies in DMD gene exon 50 (b), and exon 55 (¢ and d) with split
ABE via various intein. Data are normalized with full-length protein and
presented as mean * s.d (n=2 or 3 independent biological replicates). Source

data are provided as a Source Data file.
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Fig. S6: Rescue of dystrophin expression following intramuscular (IM)
injection of ABE systems after 6 weeks.

Dystrophin immunohistochemistry of entire tibialis anterior (TA) muscle. Control
mice were injected with saline. Dystrophin is shown in green. Scale bar, 500

pm.
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intraperitoneally delivery of AAV-ABE2 in DMD mice.

a, Relative dystrophin intensity was calibrated against the internal vinculin
control and normalized to the wild-type dystrophin level. b, Percentage of Dys+
tissue area in tibialis anterior (TA) from treated and untreated
DMDAMESOST.KINESOYY mjce, Data are presented as mean * s.d (n=8 independent
biological replicates). Significance is indicated with asterisk and determined
using unpaired two-tailed Student’s t test. Ns, not statistically significant. Source

data are provided as a Source Data file.
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Fig. S8: Immunostaining of dystrophin in heart, TA, and DI tissues 6 weeks
after IP injection of AAV-ABE2.
Whole-muscle scanning of diaphragm (DI), tibialis anterior (TA) and and heart

of DMDAMES051.KINESOY mjce 6 weeks after systemic delivery of ABE2 particles.
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Fig. S11: Gel electrophoresis analysis of RNA exon skipping events after
6-week and 10-month ABE2 treatment in DMD mice.

Gel electrophoresis results for DMD exon 50 skipping induction by ABE2 at 6-
week (a) and 10-month (b) post AAV injection in DMDAMES051.KINESOY mjce,

Source data are provided as a Source Data file.
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Fig. S12: Analysis of dystrophin protein level and Dys+ fibers after
intravenously delivery in DMD mice.

a, Relative dystrophin intensity was calibrated against the internal vinculin
control and normalized to the wildtype dystrophin level. b, Percentage of Dys+
tissue area in TA, DI and heart from treated and untreated DMDAMES051.KINESO/Y
mice. Data are shown as mean * s.d (n=6 independent biological replicates for
10-month post-treatment group and n=9 independent biological replicates for
6-week post-treatment group). Significance is indicated by asterisk and
determined using unpaired two-tailed Student’s t test. Ns represents not

statistically significant. Source data are provided as a Source Data file.
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Fig. S13: Immunostaining of dystrophin in heart, TA, and DI tissues 6
weeks and 10 months after IV injection of AAV-ABE2.

Whole-muscle scanning of tibialis anterior (TA), diaphragm (Dl), and heart
muscle of DMDAMES0STKINESOY mice 6 weeks and 10 months after systemic
delivery of ABE2 particles. Control DMD mice were injected with saline.
Dystrophin is shown in green. Scale bar, 500 um. Images shown in both Fig. 5e
and Fig. S13 were obtained from the same tissue at 20x magnification. Fig. 5e
showed the local region staining image rather than the reconstituted whole-

tissue scanning image in Fig. S13.
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Figure S14. Histological analysis after systemic delivery of ABE2 in DMD
mice.

H&E staining of tibialis anterior (TA), diaphragm (DI), and heart of wild-type
(WT), untreated and ABE2-treated DMDAMESOST.KINESOY ‘mice at 6-week after

intravenous injection. Scale bars, 100 ym.
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Fig. S15: Toxicity response to AAV-ABE2 treatment after IV injection.

CK (a), ALT (b) and BUN (c)activity was detected after intraperitoneal injection
with ABE2. Data are presented as mean £ s.d (n=6 independent biological
replicates for 10-month post-treatment group and n=9 independent biological
replicates for 6-week post-treatment group). Significance is indicated by
asterisk and determined using unpaired two-tailed Student’s t test. **** P <

0.0001, Ns represents not statistically significant. Source data are provided as
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Fig. S16: Echocardiography was used to assess the cardiac function of
DMD mice after systemic delivery of ABE2.

a-b, Representative echocardiographic images for DMDAMES051.KINESOY  mjce
with or without ABE2 administration were monitored for 6 weeks (a) and 10
months (b). Age-matched WT and DMD mice were included as controls. ¢,

Echocardiographic analysis was performed in WT, DMD-mock, and DMD mice
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treated with ABE2 after 6 weeks and 10 months injection. LVID;d or LVID;s: Left
Ventricular Internal Diameter during diastole or systole; LVPW;d or LVPW;s:
Left Ventricular Posterior Wall Thickness during diastole or systole; LVPW;d or
LVPW:;s: Left Ventricular Posterior Wall Thickness during diastole or systole;
LVAW:;d or LVAW;s: Left Ventricular Anterior Wall Thickness during diastole or
systole; LV Vol;d or LV Vol;s: Left Ventricular Volume during diastole or systole;
EF: Ejection Fraction; FS: Fractional Shortening; CO: Cardiac Output; LV Mass
(corrected): Left Ventricular Mass corrected for body surface area. Values are
shown as mean % s.d (n=8 independent biological replicates and n=5
independent biological replicates for 10-month post-treatment group).
Significance is indicated by asterisk and determined using unpaired two-tailed
Student’'s ttest. * P < 0.05. ** P <0.01, Ns represents not statistically significant.

Source data are provided as a Source Data file.
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Fig. S17. Flow cytometry gating strategy.
Cell singletons were first gated out via forward scatter (FSC) and side scatter
(SSC) parameters. Fluorescent cells were then gated for gene editing analysis.

Source data are provided as a Source Data file.
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Table S1: Primer sequence.

Experiment Primer name Primer sequence (5'-3") Product (bp)
All-TGF TTCACTTGCCCTCTTGACC 6791
Genotyping of DMDAES051KIESTY — |AI-TGR GATCAGCAGCCATAAGCTC
mice Intron50-KOF GCCACATCAGCTCTATCTTCGG 714
Intron50-KOR ACAGACAATGGCAATTAAGTCC
WT:682
RNA-E50F AGATTGAAGTAACAGTTCACGGTA
Hete:682+449
RT-PCR primer flanking exon 50
Homo:449
RNA-E50R TGTTCGGCTTCTTCCTTAGCTT

Exon skipping:340

Genomic DNA PCR primer flankingDNA-E50F TTGTTCAGGTGCAATACCCACA 975
exon 50 DNA-E50R AATTTAACTGAGCCACTATGCTT
Cell lysis exon2F TACTGGCCTCAAGTGATCCG 510
Cell lysis exon2R CCATATCTTCTGCTGCTTACTCC
Cell lysis exon43F  |AAGAAAAGAAGTGCAAATACTGA 803
Cell lysis exon43R  [TGTTTATAGCACCTCAATGCC
Cell lysis exond4F  |AAGAAAATGCCAATAGTCCAAA  [792
Cell lysis exond4R  |[GGTTCCAACATAAAGCCGAA
Cell lysis exond5F | GACAAGAAATCGAATTTGCTCT  [759
Cell lysis exon4d5R  |CCTTTAAGCAATCATGGGT
PCR in different exon
Cell lysis exond6F  [TTTAAATTGCCATGTTTGTGTC 337
Cell lysis exond6R  |CTAATGGGCAGAAAACCAAT
Cell lysis exon51F  [TTATCCCATCTTGTTTTGCCTT 857
Cell lysis exon51R  ATGGCTACTTTTGTTATTTGCATT
Cell lysis exon52F |ATGTCTCCATTTGAGCCTT 683
Cell lysis exon52R TGCCAGCCCAGATGACAAC
Cell lysis exon53F |ATGGATATTCTGCTGTAGTGCTT 806

Cell lysis exon53R

CACGCCTGGCTAGTAGTCCC
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Cell lysis exon55F

GAGCAGCATCAAAGACAAGCA

918

Cell lysis exon55R

GTTTCTCCTTGACCGAAGCTCT

Table S2: Target sgRNA sequences.

Experiment Primer name Primer sequence (5'-3")

sgRNA for generation DMD* DMD-T7sgRNA1 CCTGTGATCATGGGTCTAGG

MESOST.KINESTY mjce DMD-T7sgRNA2 ACACACTATTCATTCTACTC
sgRNA1 TATACTTACAGGCTCCAAT
sgRNA2 GTATACTTACAGGCTCCAAT
sgRNA3 GGTATACTTACAGGCTCCAAT
sgRNA4 TACTTACAGGCTCCAATAG

DNA base editing sgRNA in exon sgRNAS5 ATACTTACAGGCTCCAATAG

50 sgRNA6 GATACTTACAGGCTCCAATAG
sgRNA7 GGATACTTACAGGCTCCAATAG
sgRNA8 TACTTACAGGCTCCAATAGT
sgRNA9 GTACTTACAGGCTCCAATAGT
sgRNA10 GGTACTTACAGGCTCCAATAGT
sgRNA11 GCATTTTAGATGAAAGAGA
sgRNA12 CATTTTAGATGAAAGAGA
sgRNA13 GATTTTAGATGAAAGAGA

DNA base editing sgRNA in exon 2 sgRNA14 GCATTTTAGATGAAAGAGAAGA
sgRNA15 GATTTTAGATGAAAGAGAAGA
sgRNA16 GTTTTAGATGAAAGAGAAGA
sgRNA17 GTTTAGATGAAAGAGAAGA
sgRNA18 ACCTACCCTTGTCGGTCCT
sgRNA19 TACCTACCCTTGTCGGTCCT

DNA base editing sgRNA in exon 43

sgRNA20

GTACCTACCCTTGTCGGTCCT

sgRNA21

GGTACCTACCCTTGTCGGTCCT




sgRNA22 GTACCTGCAGGCGATTTGAC
sgRNA23 GCCTGCAGGCGATTTGAC
sgRNA24 GCTGCAGGCGATTTGACAGATC
sgRNA25 GTGCAGGCGATTTGACAGATC
DNA base editing sgRNA in exon 44sgRNA26 TGCAGGCGATTTGACAGATC
sgRNA27 CTTACCTTAAGATACCATT
sgRNA28 ACTTACCTTAAGATACCATT
sgRNA29 GACTTACCTTAAGATACCATT
sgRNA30 GGACTTACCTTAAGATACCATT
sgRNA31 GATCTTACAGGAACTCCAGGA
sgRNA32 GTCTTACAGGAACTCCAGGA
sgRNA33 GCTTACAGGAACTCCAGGA
sgRNA34 GTTACAGGAACTCCAGGA
DNA base editing sgRNA in exon 45
sgRNA35 GTCTTACAGGAACTCCAGGAT
sgRNA36 GCTTACAGGAACTCCAGGAT
sgRNA37 GTTACAGGAACTCCAGGAT
sgRNA38 GTACAGGAACTCCAGGAT
sgRNA39 GAGCAAGTCAAGGTAATTT
sgRNA40 TGAGCAAGTCAAGGTAATTT
DNA base editing sgRNA in exon 46
sgRNA41 GTGAGCAAGTCAAGGTAATTT
sgRNA42 GGTGAGCAAGTCAAGGTAATTT
sgRNA43 TTTTCTCATACCTTCTGCT
sgRNA44 TCTCATACCTTCTGCTTGA
DNA base editing sgRNA in exon 51sgRNA45 TTCTCATACCTTCTGCTTGA

sgRNA46 GTTCTCATACCTTCTGCTTGA
sgRNA47 GGTTCTCATACCTTCTGCTTGA
sgRNA48 AACTTACTTCGATCCGTAA
DNA base editing sgRNA in exon 52sgRNA49 AAACTTACTTCGATCCGTAA
sgRNAS0 GAAACTTACTTCGATCCGTAA
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sgRNA51 GGAAACTTACTTCGATCCGTAA
sgRNA52 TGATACTAACCTTGGTTTC
sgRNA53 TTGATACTAACCTTGGTTTC
DNA base editing sgRNA in exon 53
sgRNA54 GTTGATACTAACCTTGGTTTC
sgRNAS5 ATACTAACCTTGGTTTCTG
sgRNA56 GTCCTTTGCAGGGTGAGTGAG
sgRNA57 GCCTTTGCAGGGTGAGTGAG
sgRNA58 GCTTTGCAGGGTGAGTGAG
sgRNA59 GTTTGCAGGGTGAGTGAG
sgRNAG60 GCTTTGCAGGGTGAGTGAGCG
sgRNAG61 GTTTGCAGGGTGAGTGAGCG
sgRNA62 GTTGCAGGGTGAGTGAGCG
sgRNA6G3 GTGCAGGGTGAGTGAGCG
DNA base editing sgRNA in exon 55
sgRNA64 GTTTGCAGGGTGAGTGAGCG
sgRNA65 GTTGCAGGGTGAGTGAGCG
sgRNAG6 GTGCAGGGTGAGTGAGCG
sgRNA67 GTTGCAGGGTGAGTGAGCGAG
sgRNAG8 GTGCAGGGTGAGTGAGCGAG
sgRNA6B9 TGCAGGGTGAGTGAGCGAG
sgRNA70 TTGCAGGGTGAGTGAGCGAGA
sgRNA71 GTGCAGGGTGAGTGAGCGAGA




460

461

462

463

464

465

466

467

468

469

470

471

472

473

474

475

476

477

478

479

480

481

482

483

484

485

486

487

488

Supplementary Note 1. Sequences of ABE1 and ABE2.

hU6-Spacer- - - -TadA8e-Linker-Cas9n
(D10A)-N-Rma-N-W3SL

gagggcctatttcccatgattccttcatatttgcatatacgatacaaggctgttagagagataattggaattaatt
tgactgtaaacacaaagatattagtacaaaatacgtgacgtagaaagtaataatttcttgggtagtttgcagttt
taaaattatgttttaaaatggactatcatatgcttaccgtaacttgaaagtatttcgatttcttggctttatatatcttG
TGGAAAGGACGAAACACCGATACTTACAGGCTCCAATAG

TTTTTTga
gggcctatttcccatgattccttcatatttgcatatacgatacaaggctgttagagagataattggaattaatttg
actgtaaacacaaagatattagtacaaaatacgtgacgtagaaagtaataatttcttgggtagtttgcagtttta
aaattatgttttaaaatggactatcatatgcttaccgtaacttgaaagtatttcgatttcttggctttatatatcttGT
GGAAAGGACGAAACACCGATACTTACAGGCTCCAATAG

Tttttttttt

accggtgccaccaccggtgccacc

tctgaggtggagttttcccacgagtact
ggatgagacatgccctgaccctggccaagagggcacgcgatgagagggaggtgectgtgggagcecgtg
ctggtgctgaacaatagagtgatcggcgagggctggaacagagccatcggectgcacgacccaacagce
ccatgccgaaattatggccctgagacagggceggcctggtcatgcagaactacagactgattgacgccacc
ctgtacgtgacattcgagccttgcgtgatgtgcgccggcegcecatgatccactctaggatcggecgegtggtgt
ttggcgtgaggaacTCAaaaAGAggegecgcaggCTCCCTGATGAACGTGCTGAACT
ACCCCGGCATGAATCACCGCGTCGAAATTACCGAGGGAATCCTGGCAGA
TGAATGTGCCGCCCTGCTGTGCGATTTCTATCGGATGCCTAGACAGGTGT
TCAATGCTCAGAAGAaggcccagagctccATCAACtccggaggatctagecggaggctectct
ggctctgagacacctggcacaagcgagagcgcaacacctgaaagcagcgggggcagcagegggggg

tcagacaagaagtacagcatcggcctggccatcggcaccaactctgtgggctgggccgtgatcaccgac
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506

507

508

509

510

511

512

513

514

515

516

517

518

gagtacaaggtgcccagcaagaaattcaaggtgctgggcaacaccgaccggcacagcatcaagaaga
acctgatcggagccctgcetgttcgacagcggcgaaacagccgaggcecacccggctgaagagaaccgcec
agaagaagatacaccagacggaagaaccggatctgctatctgcaagagatcttcagcaacgagatggc
caaggtggacgacagcttcttccacagactggaagagtccttcctggtggaagaggataagaagcacga
gcggcaccccatcttcggcaacatcgtggacgaggtggcctaccacgagaagtaccccaccatctacca
cctgagaaagaaactggtggacagcaccgacaaggccgacctgcggctgatctatctggccctggecca
catgatcaagttccggggccacttcctgatcgagggcgacctgaaccccgacaacagcgacgtggacaa
gctgttcatccagctggtgcagacctacaaccagctgttcgaggaaaaccccatcaacgccageggegtg
gacgccaaggccatcctgtctgccagactgagcaagagcagacggctggaaaatctgatcgcccagcetg
cccggcgagaagaagaatggcectgttcggaaacctgattgeccctgagectgggcectgacccccaacttca
agagcaacttcgacctggccgaggatgccaaactgcagctgagcaaggacacctacgacgacgacctg
gacaacctgctggcccagatcggcgaccagtacgccgacctgtttctggccgccaagaacctgtccgacg
ccatcctgctgagcgacatcctgagagtgaacaccgagatcaccaaggcccccctgagcegcectctatgat
caagagatacgacgagcaccaccaggacctgaccctgctgaaagctctcgtgcggcagcagctgcectga
gaagtacaaagagattttcttcgaccagagcaagaacggctacgccggctacattgacggcggagccag
ccaggaagagttctacaagttcatcaagcccatcctggaaaagatggacggcaccgaggaactgctcgtg
aagctgaacagagaggacctgctgcggaagcagcggaccttcgacaacggcagcatcccccaccaga
tccacctgggagagctgcacgccattctgcggcggcaggaagatttttacccattcctgaaggacaaccgg
gaaaagatcgagaagatcctgaccttccgcatcccctactacgtgggccctctggccaggggaaacagce
agattcgcctggatgaccagaaagagcgaggaaaccatcaccccctggaacttcgaggaagtggtgga
caagggcgcttccgcccagagcttcatcgagcggatgaccaacttcgataagaacctgcccaacgagaa
ggtgctgcccaagcacagcctgctgtacgagtacttcaccgtgtataacgagctgaccaaagtgaaatacg
tgaccgagggaatgagaaagcccgccttcctgagcggcgagcagaaaaaggcecatcgtggacctgetgt
tcaagaccaaccggaaagtgaccgtgaagcagctgaaagaggactacttcaagaaaatcgag TGTC
TGGCTGGCGATACTCTCATTACCCTGGCCGATGGACGACGAGTGCCTATT
AGAGAACTGGTGTCACAGCAGAATTTTTCCGTGTGGGCTCTGAATCCTCA
GACTTACCGCCTGGAGAGGGCTAGAGTGAGTAGAGCTTTCTGTACCGGC
ATCAAACCTGTGTACCGCCTCACCACTAGACTGGGGAGATCCATTAGGGC
CACTGCCAACCACCGATTTCTCACACCTCAGGGCTGGAAACGAGTCGAT
GAACTCCAGCCTGGAGATTACCTGGCTCTGCCTAGGAGAATCCCTACTGC
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531

532
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539

540

541

542

543

544
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546

547

CTCCTGAgaattcCGCTCGAGATAATCAACCTCTGGATTACAAAATTTGTGAA
AGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTATGTGGATACG
CTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTT
CTCCTCCTTGTATAAATCCTGGTTAGTTCTTGCCACGGCGGAACTCATCG
CCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTG
ACAATTCCGTGGTGTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGT
AACCATCTAGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACC
ATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTT
TCAGGTTCAGGGGGAGATGTGGGAGGTTTTTTAAA

-Rma-C-Cas9n(D10A)-C- -Linker-W3SL

aagcttgccaccatgatggeggeggegtgecegg
aactgcgtcagctggcgcagagcgatgtgtattgggatccgattgtgagcattgaaccggatggcgtggaa
gaagtgtttgatctgaccgtgccgggcccgcataactttgtggcgaacgatattattgcgcataactgcttcga
ctccgtggaaatctccggegtggaagatcggtticaacgectcectgggcacataccacgatctgectgaaaa
ttatcaaggacaaggacttcctggacaatgaggaaaacgaggacattctggaagatatcgtgctgaccctg
acactgtttgaggacagagagatgatcgaggaacggctgaaaacctatgcccacctgttcgacgacaaa
gtgatgaagcagctgaagcggcggagatacaccggctggggcaggctgagccggaagcetgatcaacg
gcatccgggacaagcagtccggcaagacaatcctggatttcctgaagtccgacggctticgccaacagaa
acttcatgcagctgatccacgacgacagcctgacctttaaagaggacatccagaaagcccaggtgtccgg
ccagggcgatagcctgcacgagcacattgccaatctggccggcagcecccgccattaagaagggcatcect
gcagacagtgaaggtggtggacgagctcgtgaaagtgatgggccggcacaagcccgagaacatcgtga
tcgaaatggccagagagaaccagaccacccagaagggacagaagaacagccgcgagagaatgaag
cggatcgaagagggcatcaaagagctgggcagccagatcctgaaagaacaccccgtggaaaacaccce
agctgcagaacgagaagctgtacctgtactacctgcagaatgggcgggatatgtacgtggaccaggaact

ggacatcaaccggctgtccgactacgatgtggaccatatcgtgcctcagagctttctgaaggacgactccat
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577

cgacaacaaggtgctgaccagaagcgacaagaaccggggcaagagcgacaacgtgcecctccgaaga
ggtcgtgaagaagatgaagaactactggcggcagctgctgaacgccaagctgattacccagagaaagtt
cgacaatctgaccaaggccgagagaggcggcectgagcgaactggataaggcecggcttcatcaagagac
agctggtggaaacccggcagatcacaaagcacgtggcacagatcctggactcccggatgaacactaagt
acgacgagaatgacaagctgatccgggaagtgaaagtgatcaccctgaagtccaagctggtgtccgattt
ccggaaggatttccagttttacaaagtgcgcgagatcaacaactaccaccacgcccacgacgcctacctg
aacgccgtcgtgggaaccgccctgatcaaaaagtaccctaagctggaaagcgagttcgtgtacggegact
acaaggtgtacgacgtgcggaagatgatcgccaagagcgagcaggaaatcggcaaggctaccgccaa
gtacttcttctacagcaacatcatgaactttttcaagaccgagattaccctggccaacggcgagatccggaa
gcggcctctgatcgagacaaacggcgaaaccggggagatcgtgtgggataagggcecgggattttgecac
cgtgcggaaagtgctgagcatgccccaagtgaatatcgtgaaaaagaccgaggtgcagacaggceggctt
cagcaaagagtctatcctgcccaagaggaacagcgataagctgatcgccagaaagaaggactgggac
cctaagaagtacggcggcttcCTTTGGcccaccgtggcectattetgtgetggtggtggccaaagtggaa
aagggcaagtccaagaaactgaagagtgtgaaagagctgctggggatcaccatcatggaaagaagca
gcttcgagaagaatcccatcgactttctggaagccaagggctacaaagaagtgaaaaaggacctgatcat
caagctgcctaagtactccctgttcgagctggaaaacggccggaagagaatgetggectctgccAAGC
AActgcagaagggaaacgaactggccctgccctccaaatatgtgaacttcctgtacctggccagecactat
gagaagctgaagggctcccccgaggataatgagcagaaacagctgtttgtggaacagcacaagcacta
cctggacgagatcatcgagcagatcagcgagttctccaagagagtgatcctggccgacgctaatctggac
aaagtgctgtccgcctacaacaagcaccgggataagcccatcagagagcaggccgagaatatcatcca
cctgtttaccctgaccaatctgggagceccctgccgcecttcaagtactttgacaccaccatcgaccggaagC
AAtacAGAagcaccaaagaggtgctggacgccaccctgatccaccagagcatcaccggcectgtacga
gacacggatcgacctgtctcagctgggaggtgaciciggcggcicaa
taagaattcCCGCTCCAGATAATCAACCTCTG
GATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTT
TTACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTC
CCGTATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTTAGTTCTTGCC
ACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCT
CGGCTGTTGGGCACTGACAATTCCGTGGTGTTTATTTGTGAAATTTGTGAT
GCTATTGCTTTATTTGTAACCATCTAGCTTTATTTGTGAAATTTGTGATGCTA
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TTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAA

TTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGATGTGGGAGGTTTTTTA
AA

hU6-Spacer- - -Rma-C-Cas9n(D10A)-C-
-Linker-W3SL
gagggcctatttcccatgattccttcatatttgcatatacgatacaaggctgttagagagataattggaattaatt
tgactgtaaacacaaagatattagtacaaaatacgtgacgtagaaagtaataatttcttgggtagtttgcagttt
taaaattatgttttaaaatggactatcatatgcttaccgtaacttgaaagtatttcgatttcttggctttatatatcttG
TGGAAAGGACGAAACACCGATACTTACAGGCTCCAATAG
TTTTTT

aagctigccaccatgatggeggeggegtgeccggaa
ctgcgtcagctggcgcagagcgatgtgtattgggatccgattgtgagcattgaaccggatggegtggaaga
agtgtttgatctgaccgtgccgggcccgcataactttgtggcgaacgatattattgcgcataactgcttcgactc
cgtggaaatctccggcgtggaagatcggttcaacgcectcecctgggcacataccacgatctgctgaaaattat
caaggacaaggacttcctggacaatgaggaaaacgaggacattctggaagatatcgtgctgaccctgac
actgtttgaggacagagagatgatcgaggaacggctgaaaacctatgcccacctgttcgacgacaaagtg
atgaagcagctgaagcggcggagatacaccggctggggcaggctgagccggaagctgatcaacggcea
tccgggacaagcagtccggcaagacaatcctggatttcctgaagtccgacggcetticgccaacagaaactt
catgcagctgatccacgacgacagcctgacctttaaagaggacatccagaaagcccaggtgtccggceca
gggcgatagcctgcacgagcacattgccaatctggccggcagecccgecattaagaagggcatcectgea
gacagtgaaggtggtggacgagctcgtgaaagtgatgggccggcacaagcccgagaacatcgtgatcg
aaatggccagagagaaccagaccacccagaagggacagaagaacagccgcgagagaatgaagceg
gatcgaagagggcatcaaagagctgggcagccagatcctgaaagaacaccccgtggaaaacacccag
ctgcagaacgagaagctgtacctgtactacctgcagaatgggcgggatatgtacgtggaccaggaactgg

acatcaaccggctgtccgactacgatgtggaccatatcgtgcctcagagctttctgaaggacgactccatcg
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636

acaacaaggtgctgaccagaagcgacaagaaccggggcaagagcgacaacgtgccctccgaagagg
tcgtgaagaagatgaagaactactggcggcagctgctgaacgccaagctgattacccagagaaagttcg
acaatctgaccaaggccgagagaggcggcctgagcgaactggataaggcecggcttcatcaagagaca
gctggtggaaacccggcagatcacaaagcacgtggcacagatcctggactcccggatgaacactaagta
cgacgagaatgacaagctgatccgggaagtgaaagtgatcaccctgaagtccaagctggtgtccgatttc
cggaaggatttccagttttacaaagtgcgcgagatcaacaactaccaccacgcccacgacgcctacctga
acgccgtcgtgggaaccgccctgatcaaaaagtaccctaagctggaaagcgagttcgtgtacggegacta
caaggtgtacgacgtgcggaagatgatcgccaagagcgagcaggaaatcggcaaggctaccgccaag
tacttcttctacagcaacatcatgaactttttcaagaccgagattaccctggccaacggcgagatccggaag
cggcctctgatcgagacaaacggcgaaaccggggagatcgtgtgggataagggccgggattttgccacc
gtgcggaaagtgctgagcatgccccaagtgaatatcgtgaaaaagaccgaggtgcagacaggcggcttc
agcaaagagtctatcctgcccaagaggaacagcgataagctgatcgccagaaagaaggactgggacc
ctaagaagtacggcggcttcCTTTGGcccaccgtggcctattetgtgetggtggtggccaaagtggaaa
agggcaagtccaagaaactgaagagtgtgaaagagctgctggggatcaccatcatggaaagaagcag
cttcgagaagaatcccatcgactttctggaagccaagggctacaaagaagtgaaaaaggacctgatcatc
aagctgcctaagtactccctgttcgagctggaaaacggccggaagagaatgetggectctgccAAGCA
Actgcagaagggaaacgaactggccctgccctccaaatatgtgaacttcctgtacctggeccagcecactatg
agaagctgaagggctcccccgaggataatgagcagaaacagctgtttgtggaacagcacaagcactac
ctggacgagatcatcgagcagatcagcgagttctccaagagagtgatcctggccgacgctaatctggaca
aagtgctgtccgcectacaacaagcaccgggataagcccatcagagagcaggccgagaatatcatccac
ctgtttaccctgaccaatctgggagcccctgecgcecttcaagtactttgacaccaccatcgaccggaagCA
AtacAGAagcaccaaagaggtgctggacgccaccctgatccaccagagcatcaccggcectgtacgag
acacggatcgacctgtctcagctgggaggtgacictggcggcicaa
taagaattcCGCTCGAGATAATCAACCTCTGE
ATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTT
TACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCC
CGTATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTTAGTTCTTGCCA
CGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTC
GGCTGTTGGGCACTGACAATTCCGTGGTGTTTATTTGTGAAATTTGTGAT
GCTATTGCTTTATTTGTAACCATCTAGCTTTATTTGTGAAATTTGTGATGCTA



637 TTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAA
638 TTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGATGTGGGAGGTTTTTTA
639 AA




