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TAATACGACTCACTATAGGGTCCCGCAGTCGGCGTCCAGC | 6
GGCTCTGCTTGTTCGTGTGTGTGTCGTTGCAGGCCTTATT
CGGATCCATGGATAAGAAGTAGTCAATCGGGCTGGATATC
GGAACTAATTCCGTGGGT TGGGCAGTGATCACGGATGAAT
ACAAAGTGCCGTCCAAGAAGTTCAAGGTCCTGGGGAACAC
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glull:l

BA

B3

BIIES

CGATAGACACAGCATCAAGAAAAATCTCATCGGAGCCCTG
CTGTTTGACTCCGGCGAAACCGCAGAAGCGACCCGGCTCA
AACGTACCGCGAGGCGACGCTACACCCGGCGGAAGAATCG
CATCTGCTATCTGCAAGAGATCTTTTCGAACGAAATGGCA
AAGGTCGACGACAGCTTCTTCCACCGCCTGGAAGAATCTT
TCCTGGTGGAGGAGGACAAGAAGCATGAACGGCATCCTAT
CTTTGGAAACATCGTCGACGAAGTGGCGTACCACGAAAAG
TACCCGACCATCTACCATCTGCGGAAGAAGTTGGTTGACT
CAACTGACAAGGCCGACCTCAGATTGATCTACTTGGCCCT
GGCCCATATGATCAAATTCCGCGGACACTTCCTGATCGAA
GGCGATCTGAACCCTGATAACTCCGACGTGGATAAGCTTT
TCATTCAACTGGTGCAGACCTACAACGAACTGTTCGAAGA
AAACCCAATCAATGCTAGCGGCGTCGATGCCAAGGCCATC
GTGTCCGCCCGGCTGTCGAAGTCGCGGCGCCTCGAAAACC
TGATCGCACAGCTGCCGGGAGAGAAAAAGAACGGACTTTT
CGGCAACTTGATCGCTCTCTCACTGGGACTCACTCCCAAT
TTCAAGTCCAATTTTGACCTGGCCGAGGACGCGAAGCTGC
AACTCTCAAAGGACACCTACGACGACGACTTGGACAATTT
GCTGGCACAAATTGGCGATCAGTACGCGGATCTGTTCCTT
GCCGCTAAGAACCTTTCGGACGCAATCTTGCTGTCCGATA
TCCTGCGCGTGAACACCGAAATAACCAAAGCGCCGCTTAG
GGCCTCGATGATTAAGCGGTACGACGAGCATCACCAGGAT
CTCACGCTGCTCAAAGCGCTCGTGAGACAGCAACTGCCTG
AAAAGTACAAGGAGATCTTCTTCGACCAGTCCAAGAATGG
GTACGCAGGGTACATCGATGGAGGCGCTAGCCAGGAAGAG
TTCTATAAGTTCATCAAGCCAATCCTGGAAAAGATGGACG
GAACCGAAGAACTGCTGGTCAAGCTGAACAGGGAGGATCT
GCTCCGGAAACAGAGAACCTTTGACAACGGATCCATTCCC
CACCAGATCCATCTGGGTGAGCTGCACGCCATCTTGCGGC
GCCAGGAGGACTTTTACCCATTCCTCAAGGACAACCGGGA
AAAGATCGAGAAAATTCTGACGTTCCGCATCCCGTATTAC
GTGGGCCCACTGGCGCGCGGCAATTCGCGCTTCGCGTGGA
TGACTAGAAAATCAGAGGAAACCATCACTCCTTGGAATTT
CGAGGAAGTTGTGGATAAGGGAGCTTCGGCACAAAGCTTC
ATCGAACGAATGACCAACTTCGACAAGAATCTCCCAAACG
AGAAGGTGCTTCCTAAGCACAGCCTCCTTTACGAATACTT
CACTGTCTACAACGAACTGACTAAAGTGAAATACGTTACT
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L

B

BEHES

GAAGGAATGAGGAAGCCGGCCTTTCTGTCCGGAGAACAGA
AGAAAGCAATTGTCGATCTGCTGTTCAAGACCAACCGCAA
GGTGACCGTCAAGCAGCTTAAAGAGGACTACTTCAAGAAG
ATCGAGTGTTTCGACTCAGTGGAAATCAGCGGGGTGGAGG
ACAGATTCAACGCTTCGCTGGGAACCTATCATGATCTCCT
GAAGATCATCAAGGACAAGGACTTCCTTGACAACGAGGAG
AACGAGGACATCCTGGAAGATATCGTCCTGACCTTGACCC
TTTTCGAGGATCGCGAGATGATCGAGGAGAGGCTTAAGAC
CTACGCTCATCTCTTCGACGATAAGGTCATGAAACAACTC
AAGCGCCGCCGGTACACTGGTTGGGGCCGCCTCTCCCGCA
AGCTGATCAACGGTATTCGCGATAAACAGAGCGGTAAAAC
TATCCTGGATTTCCTCAAATCGGATGGCTTCGCTAATCGT
AACTTCATGCAATTGATCCACGACGACAGCCTGACCTTTA
AGGAGGACATCCAAAAAGCACAAGTGTCCGGACAGGGAGA
CTCAGTGCATGAACACATCGCGAATCTGGCCGGTTCGCCG
GCGATTAAGAAGGGAATTCTGCAAACTGTGAAGGTGGTCG
ACGAGCTGGTGAAGGTCATGGGACGGCACAAACCGGAGAA
TATCGTGATTGAAATGGCCCGAGAAAACCAGACTACCCAG
AAGGGCCAGAAAAACTCCCGCGAAAGGATGAAGCGGATCG
AAGAAGGAATCAAGGAGCTGGGCAGCCAGATCCTGAAAGA
GCACCCGGTGGAAAACACGCAGCTGCAGAACGAGAAGCTC
TACCTGTACTATTTGCAAAATGGACGGGACATGTACGTGG
ACCAAGAGCTGGACATCAATCGGTTGTCTGATTACGACGT
GGAGCACATCGTTGCACAGTCCTTTCTGAAGGATGACTCG
ATCGATAACAAGGTGTTGACTCGCAGCGACAAGAACAGAG
GGAAGTCAGATAATGTGCCATCGGAGGAGGTCGTGAAGAA
GATGAAGAATTACTGGCGGCAGCTCCTGAATGCGAAGCTG
ATTACCCAGAGAAAGTTTGACAATCTCACTAAAGCCGAGC
GCGGCGGACTCTCAGAGCTGGATAAGGCTGGATTCATCAA
ACGGCAGCTGGTCGAGACTCGGCAGATTACCAAGCACGTG
GCGCAGATCTTGGACTCCCGCATGAACACTAAATACGACG
AGAACGATAAGCTCATCCGGGAAGTGAAGGTGATTACCCT
GAAAAGCAAACTTGTGTCGGACTTTCGGAAGGACTTTCAG
TTTTACAAAGTGAGAGAAATCAACAACTACCATCACGCGC
ATGACGCATACCTCAACGCTGTGGTCGGTACCGCCCTGAT
CAAAAAGTACCCTAAACTTGAATCGGAGTTTGTGTACGGA
GACTACAAGGTCTACGACGTGAGGAAGATGATAGCCAAGT
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B2L 5] B ES

CCGAACAGGAAATCGGGAAAGCAACTGCGAAATACTTCTT
TTACTCAAACATCATGAACTTTTTCAAGACTGAAATTACG
CTGGCCAATGGAGAAATCAGGAAGAGGCCACTGATCGAAA
CTAACGGAGAAACGGGCGAAATCGTGTGGGACAAGGGCAG
GGACTTCGCAACTGTTCGCAAAGTGCTCTCTATGCCGCAA
GTCAATATTGTGAAGAAAACCGAAGTGCAAACCGGCGGAT
TTTCAAAGGAATCGATCCTCCCAAAGAGAAATAGCGACAA
GCTCATTGCACGCAAGAAAGACTGGGACCCGAAGAAGTAC
GGAGGATTCGATTCGCCGACTGTCGCATACTCCGTCCTCG
TGGTGGCCAAGGTGGAGAAGGGAAAGAGCAAAAAGCTCAA
ATCCGTCAAAGAGCTGCTGGGGATTACCATCATGGAACGA
TCCTCGTTCGAGAAGAACCCGATTGATTTCCTCGAGGCGA
AGGGTTACAAGGAGGTGAAGAAGGATCTGATCATCAAACT
CCCCAAGTACTCACTGTTCGAACTGGAAAATGGTCGGAAG
CGCATGCTGGCTTCGGCCGGAGAACTCCAAAAAGGAAATG
AGCTGGCCTTGCCTAGCAAGTACGTCAACTTCCTCTATCT
TGCTTCGCACTACGAAAAACTCAAAGGGTCACCGGAAGAT
AACGAACAGAAGCAGCTTTTCGTGGAGCAGCACAAGCATT
ATCTGGATGAAATCATCGAACAAATCTCCGAGTTTTCAAA
GCGCGTGATCCTCGCCGACGCCAACCTCGACAAAGTCCTG
TCGGCCTACAATAAGCATAGAGATAAGCCGATCAGAGAAC
AGGCCGAGAACATTATCCACTTGTTCACCCTGACTAACCT
GGGAGCCCCAGCCGCCTTCAAGTACTTCGATACTACTATC
GATCGCAAAAGATACACGTCCACCAAGGAAGTTCTGGACG
CGACCCTGATCCACCAAAGCATCACTGGACTCTACGAAAC
TAGGATCGATCTGTCGCAGCTGGGTGGCGATGGCGGTGGA
TCTCCGAAAAAGAAGAGAAAGGTGTAATGAGCTAGCCATC
ACATTTAAAAGCATCTCAGCCTACCATGAGAATAAGAGAA
AGAAAATGAAGATCAATAGCTTATTCATCTCTTTTTCTTT
TTCGTTGGTGTAAAGCCAACACCCTGTCTAAAAAACATAA
ATTTCTTTAATCATTTTGCCTCTTTTCTCTGTGCTTCAAT
TAATAAAAAATGGAAAGAACCTCGAGAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAA
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B

Be5

iIES

BEHES 1 ESTHRYA
T—ILEETHT] 70
E—4R2—¢& Cas9 mRNA

TAATACGACT CACTATAGGG TCCCGCAGTC
GGCGTCCAGC GGCTCTGCTT GTTCGTGTGT
GTGTCGTTGC AGGCCTTATT CGGATCTGGC
ACCATGGATA AGAAGTACTC GATCGGGCTG
GATATCGGAA CTAATTCCGT GGGTTGGGCA
GTGATCACGG ATGAATACAA AGTGGCGTCG
AAGAAGTTCA AGGTCCTGGG GAACACCGAT
AGACACAGCA TCAAGAAGAA TCTCATCGGA
GCCCTGCTGT TTGACTCCGG CGAAACCGCA
GAAGCGACCC GGCTCAAACG TACCGCGAGG
CGACGCTACA CCCGGCGGAA GAATCGCATC
TGCTATCTGC AAGAAATCTT TTCGAACGAA
ATGGCAAAGG TGGACGACAG CTTCTTCCAC
CGCCTGGAAG AATCTTTCCT GGTGGAGGAG
GACAAGAAGC ATGAACGGCA TCCTATCTTT
GGAAACATCG TGGACGAAGT GGCGTACCAC
GAAAAGTACC CGACCATCTA CCATCTGCGG
AAGAAGTTGG TTGACTCAAC TGACAAGGCC
GACCTCAGAT TGATCTACTT GGCCCTCGCG
CATATGATCA AATTCCGCGG ACACTTCCTG
ATCGAAGGCG ATCTGAACCC TGATAACTCC
GACGTGGATA AGCTGTTCAT TCAACTGGTG
CAGACCTACA ACCAACTGTT CGAAGAAAAC
CCAATCAATG CCAGCGGCGT CGATGCCAAG
GCCATCCTGT CCGCCCGGCT GTCGAAGTCG
CGGCGCCTCG AAAACCTGAT CGCACAGCTG
CCGGGAGAGA AGAAGAACGG ACTTTTCGGC
AACTTGATCG CTCTCTCACT GGGACTCACT
CCCAATTTCA AGTCCAATTT TGACCTGGCC
GAGGACGCGA AGCTGCAACT CTCAAAGGAG
ACCTACGACG ACGACTTGGA CAATTTGCTG
GCACAAATTG GCGATCAGTA CGCGGATCTG
TTCCTTGCCG CTAAGAACCT TTCGGACGCA
ATCTTGCTGT CCGATATCCT GCGCGTGAAC
ACCGAAATAA CCAAAGCGCC GCTTAGCGGC
TCGATGATTA AGCGGTACGA CGAGCATCAC
CAGGATCTCA CGCTGCTCAA AGCGCTCGTG
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(29)
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BIL]

5]

BINES

AGACAGCAAC TGCCTGAAAA GTACAAGGAG
ATTTTCTTCG ACCAGTCCAA GAATGGGTAC
GCAGGGTACA TCGATGGAGG CGCCAGCCAG
GAAGAGTTCT ATAAGTTCAT CAAGCCAATC
CTGGAAAAGA TGGACGGAAC CGAAGAACTG
CTGGTCAAGC TGAACAGGGA GGATCTGCTC
CGCAAACAGA GAACCTTTGA CAACGGAAGC
ATTCCACACC AGATCCATCT GGGTGAGCTG
CACGCCATCT TGCGGCGCCA GGAGGACTTT
TACCCATTCC TCAAGGACAA CCGGGAAAAG
ATCGAGAAAA TTCTGACGTT CCGCATCCCG
TATTACGTGG GCCCACTGGC GCGCGGCAAT
TCGCGCTTCG CGTGGATGAC TAGAAAATCA
GAGGAAACCA TCACTCCTTG GAATTTCGAG
GAAGTTGTGG ATAAGGGAGC TTCGGCACAA
TCCTTCATCG AACGAATGAC CAACTTCGAC
AAGAATCTCC CAAACGAGAA GGTGCTTCCT
AAGCACAGGC TCCTTTACGA ATACTTCACT
GTCTACAACG AACTGACTAA AGTGAAATAC
GTTACTGAAG GAATGAGGAA GCCGGCCTTT
CTGAGCGGAG AACAGAAGAA AGCGATTGTC
GATCTGCTGT TCAAGACCAA CCGCAAGGTG
ACCGTCAAGC AGCTTAAAGA GGACTACTTC
AAGAAGATCG AGTGTTTCGA CTCAGTGGAA
ATCAGCGGAG TGGAGGACAG ATTCAACGCT
TCGCTGGGAA CCTATCATGA TCTCCTGAAG
ATCATCAAGG ACAAGGACTT CCTTGACAAC
GAGGAGAACG AGGACATCCT GGAAGATATC
GTCCTGACCT TGACCCTTTT CGAGGATCGC
GAGATGATCG AGGAGAGGCT TAAGACCTAC
GCTCATCTCT TCGACGATAA GGTCATGAAA
CAACTCAAGC GCCGCCGGTA CACTGGTTGG
GGCCGCCTCT CCCGCAAGCT GATCAACGGT
ATTCGCGATA AACAGAGCGG TAAAACTATC
CTGGATTTGC TCAAATCGGA TGGCTTCGCT
AATCGTAACT TCATGCAGTT GATCGACGAC
GACAGCCTGA CCTTTAAGGA GGACATCCAG
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A

[

BIES

AAAGCACAAG TGAGCGGACA GGGAGACTCA
CTCCATGAAC ACATCGCGAA TCTGGCCGGT
TCGCCGGCGA TTAAGAAGGG AATCCTGCAA
ACTGTGAAGG TGGTGGACGA GCTGGTGAAG
GTCATGGGAC GGCACAAACC GGAGAATATC
GTGATTGAAA TGGCCCGAGA AAAGCAGACT
ACCCAGAAGG GCCAGAAGAA CTCCCGCGAA
AGGATGAAGC GGATCGAAGA AGGAATCAAG
GAGCTGGGCA GCCAGATCCT GAAAGAGCAC
CCGGTGGAAA ACACGCAGCT GCAGAACGAG
AAGCTCTACC TGTACTATTT GCAAAATGGA
CGGGACATGT ACGTGGACCA AGAGCTGGAC
ATCAATCGGT TGTCTGATTA CGACGTGGAC
CACATCGTTC CACAGTCCTT TCTGAAGGAT
GACTCCATCG ATAACAAGGT GTTGACTCGC
AGCGACAAGA ACAGAGGGAA GTCAGATAAT
GTGCCATCGG AGGAGGTCGT GAAGAAGATG
AAGAATTACT GGCGGCAGCT CCTGAATGCG
AAGCTGATTA CCCAGAGAAA GTTTGACAAT
CTCACTAAAG CCGAGCGCGG CGGACTCTCA
GAGCTGGATA AGGCTGGATT CATCAAACGG
CAGCTGGTCG AGACTCGGCA GATTACCAAG
CACGTGGCGC AGATCCTGGA CTCCCGCATG
AACACTAAAT ACGACGAGAA CGATAAGCTC
ATCCGGGAAG TGAAGGTGAT TACCCTGAAA
AGCAAACTTG TGTCGGACTT TCGGAAGGAC
TTTCAGTTTT ACAAAGTGAG AGAAATCAAC
AACTACCATC ACGCGCATGA CGCATACCTC
AACGCTGTGG TCGGCACCGC CCTGATCAAG
AAGTACCCTA AACTTGAATC GGAGTTTGTG
TACGGAGACT ACAAGGTCTA CGACGTGAGG
AAGATGATAG CCAAGTCCGA ACAGGAAATC
GGGAAAGCAA CTGCGAAATA CTTCTTTTAC
TCAAACATCA TGAACTTCTT CAAGACTGAA
ATTACGCTGG CCAATGGAGA AATCAGGAAG
AGGCCACTGA TCGAAACTAA CGGAGAAACG
GGCGAAATCG TGTGGGACAA GGGCAGGGAC
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TTCGCAACTG TTCGCAAAGT GCTCTCTATG
CCGCAAGTCA ATATTGTGAA GAAAACCGAA
GTGCAAACCG GCGGATTTTC AAAGGAATCG
ATCCTCCCAA AGAGAAATAG CGACAAGCTC
ATTGCACGCA AGAAAGACTG GGACCCGAAG
AAGTACGGAG GATTCGATTC GCCGACTGTC
GCATACTCCG TCCTCGTGGT GGCCAAGGTG
GAGAAGGGAA AGAGCAAGAA GCTCAAATCC
GTCAAAGAGC TGCTGGGGAT TACCATCATG
GAACGATCCT CGTTCGAGAA GAACCCGATT
GATTTCCTGG AGGCGAAGGG TTACAAGGAG
GTGAAGAAGG ATCTGATCAT CAAACTGCCC
AAGTACTCAC TGTTCGAACT GGAAAATGGT
CGGAAGCGCA TGCTGGCTTC GGCCGGAGAA
CTCCAGAAAG GAAATGAGCT GGCCTTGCCT
AGCAAGTACG TCAACTTCCT CTATCTTGCT
TCGCACTACG AGAAACTCAA AGGGTCACCG
GAAGATAAGG AACAGAAGCA GCTTTTCGTG
GAGCAGCACA AGCATTATCT GGATGAAATC
ATCGAACAAA TCTCCGAGTT TTCAAAGCGC
GTGATCCTCG CCGACGCCAA CCTCGACAAA
GTCCTGTCGG CCTACAATAA GCATAGAGAT
AAGCCGATCA GAGAACAGGC CGAGAACATT
ATCCACTTGT TCACCCTGAC TAACCTGGGA
GCTCCAGCCG CCTTCAAGTA CTTCGATACT
ACTATCGAGC GCAAAAGATA CACGTCCACC
AAGGAAGTTC TGGACGCGAC CCTGATCCAC
CAAAGCATCA CTGGACTCTA CGAAACTAGG
ATCGATCTGT CGCAGCTGGG TGGCGATGGT
GGCGGTGGAT CCTACCCATA CGACGTGCCT
GACTACGCCT CCGGAGGTGG TGGCCCCAAG
AAGAAACGGA AGGTGTGATA GCTAGCCATC
ACATTTAAAA GCATCTCAGC CTACCATGAG
AATAAGAGAA AGAAAATGAA GATCAATAGC
TTATTGATCT CTTTTTCTTT TTCGTTGGTG
TAAAGCCAAC ACCCTGTCTA AAAAACATAA
ATTTCTTTAA TCATTTTGCC TCTTTTCTCT
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GTGCTTCAAT TAATAAAAAA TGGAAAGAAC
CTCGAGAAAA AAAAAAAAAA AAAAAAAAAA
AAAAAAGCGA AAAAAAAAAA AAAAAAAAAA
AAAAAAAAAC CGAAAAAAAA AAAAAAAAAA
AAAAAAAAAA AAAAAAAAAA A
SEAP %1BM &5 | mCxmUsmC+C CUGAUGGAGA UGACAGGUUU 8
JILFHA FRNA UAGAmGmCmU mAmGmAmAmA mUmAmGmCAA
GUUAAAAUAA GGCUAGUCCG UUAUCAmAmG
mUmUmGmAmA mAmAmAmGmU mGmGmCmAmC
mCmGmAmGmU mCmGmGmUmG
mCmUs*mU*mU *mU
YDA TIR %18 &9 5 | mUsmU*mA*CAGCCACGUCUACAGCAGUUUUAGAmGmCmU | 9
DU IVFA K RNA mAmGMAmAm
AmUmAmGmCAAGUUAAAAUAAGGCUAGUCCGUUAUCAMAM
CmUmUmGm
AmAmAmAMAMGMUmGmMGMCmAmMCmCmGmAmGmUmCmGmGm
UmGmCmU=
mUxmU*mU
12PA—12 BDEHET % AAAAAAAAAAAATAAAAAAAAAAAATAAAAAAAAAAAACA | 1 0
TT/0D9EDE Y | AAAMAAAAAAATAAAAAAAAAAAACAAAAAAAAAAAAGAA
F&ETE/ X LA F Frh | AAMAAAAAAACAAAAAAAAAAAATAAAAAAAAAAAA
&SI EZHT HFET7T=
YR UATF FEEBTH
RHERY) A T—ILDE
5
8PA—8 ED:EHT H7 AAAAAAAATAAAAAAAATAAAAAAAACAAAAAAAAAAAAA | 1 1
T/ 0D 12Dty | AAAGAAAAAAAATAAAAAAAACAAAAAAAACAAAAAAAAT
FETE/ XD LA F Feh | AAMMAAAAAGAAAAAAAACAAAAAAAATAAAAAAAA
MBI EHT HFETT=
VRO ULFAF REITH
KR AT—ILDE
.l
R A—=1 TCTTCCTTCAGTCTGTAAACCTCAGCTCGAGAAAAAAAAA | 1 2
12 BD:EHT 57T/ AAATGGAAAAAAAAAAAACGGAAAAAAAAAAAAGGTAAAA

DoDEDFEYERLE
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FRTA5 EODEFERSI%E | AAMMAAAAATATAAAAAAAAAAAACATAAAAAAAAAAAACG
SORHICHEET S TTCATATCGGTTCTAGACCACACTTCTTACTGAGGTCCC

Bcllla 754 v—7=

— ) DT

R A=2 TCTTCCTTCAGTCTGTAAACCTCAGAATTCATCTAGCTCG | 1 3
12 BOEHET A7 T/ | AGAAAAAATTCGAAAAAAAAAAAACGTAAAAAAAAAAAAC
UM 6 EDE Y FERR | TCAAAAAAAAAAAAGATAAAAAAAAAAAACCTAAAAAAAA
T35 EDODEEFSIZE | AAMMATGTAAAAAAAAAAAAGGGAAAGTCTTCCATATCGGT
OEIIBEET S TCTAGACCACACTTCTTACTGAGGTCCC

Bollla IS5 v=F=

— 1) U8R

R A=3 TCTTCCTTCAGTCTGTAAACCTCAGCTCGAGGAAGACAAG | 1 4
12 EDEHKT H7 T/ | GGAAAAAAAAAAAACGCAAAAAAAAAAAACACAAAAAAAA
SU® 6 BNt Y %R | AMATGCAAAAAAAAAAAATCGAAAAAAAAAAAATCTAAA
T35 @D hMESIES | AAAAAAAAACGTTCATATCGGTTCTAGACCACACTTCTTA
CEHICIEET S CTGAGGTCCC

Bellla 754 <v—7=

— ) VTR

R1) A—4 TCTTCCTTCAGTCTGTAAACCTCAGCTCGAGAAAAAATTC | 1 5
12 BD:EHKRT A7 T/ | GAAAAAAAAAAAACCCAAAAAAAAAAAAGACAAAAAAAAA
oD TEDY Y FER | AMATAGAAAAAAAAAAAAGT TAAAAAAAAAAAACT GAAAA

T5 6 EDODMESI %S | AAAAAAAATTTAAAAAAAAAAAATCTAGACCACACTTCTT
OEIIZBEET S ACTGAGGTCCC

Blclla 754 <—7=

— ) U

RUA 1-2 TCTTCCTTCAGTCTGTAAACCTCAGAATTCATCTAGCTCG | 1 6
12 {EDEHT 27T/ | AGAAAAAAAAAAAATGGAAAAAAAAAAAACGGAAAAAAAA
UM 12Dty b%E | AAAAGGTAAAAAAAAAAAATATAAAAAAAAAAAACATAAA
fRT2 11 {BDRMTES] | AAAAAAAAACGAAAAAAAAAAAACGTAAAAAAAAAAAACT
ZESTEHICHEET S | CAAAAAAAAAAAAGATAAAAAAAAAAAACCTAAAAAAAAA
Blclla 754 <—7= | AAATGTAAAAAAAAAAAAGGGAAAGTCTTCCATATCGGTT

— ) VTG CTAGACCACACTTCTTACTGAGGTCCC

R)A 3—4 TCTTCCTTCAGTCTGTAAACCTCAGCTCGAGGAAGACAAG | 1 7
121B0:EHET 57T/ | GGAAAAAAAAAAAACGCAAAAAAAAAAAACACAAAAAAAA

SUD I3 EDEY +E

AAAATGCAAAAAAAAAAAATCGAAAAAAAAAAAATCTAAA
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BT2 12 BN EGESS] | AAAAAAAAACGAAAAAAAAAAAACCCAAAAAAAAAAAAGA

ESOEINICMBEIET S | CAAAAAAAAAAAATAGAAAAAAAAAAAAGT TAAAAAAAAA

Blclla 754 Y—7= | AAACTGAAAAAAAAAAAATTTAAAAAAAAAAAATCTAGAC

— ) UM CACACTTCTTACTGAGGTCCC

300PA AAAAAAAAAAAATGGAAAAAAAAAAAACGGAAAAAAAAAA | 1 8

12{@DEHT A7 T/ | AGGTAAAAAAAAAAAATATAAAAAAAAAAAACATAAAAA

UM 13EOMYIE L | AAMAAAACGAAAAAAAAAAAACGTAAAAAAAAAAAACTCA

0T 24 EDOHUTEE | AAAAAAAAAAAGATAAAAAAAAAAAACCTAAAAAAAAAAA

B & ETHITRAIEEA ) A | ATGTAAAAAAAAAAAAGGGAAAAAAAAAAAACGCAAAAAA

F—ILDEF AAAAAACACAAAAAAAAAAAATGCAAAAAAAAAAAATCGA
AAAAAAAAAAATCTAAAAAAAAAAAACGAAAAAAAAAAAA
CCCAAAAAAAAAAAAGACAAAAAAAAAAAATAGAAAAAAA
AAAAAGTTAAAAAAAAAAAACTGAAAAAAAAAAAATTTAA
AAAAAAAAAA

100PA—97 D7 T =2 | AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA 19

R LAF FRERY T | AAMAAAAAAA AAAAAAAAAA AAAAAAAAAA

—EEBTHIRALAR Y A | AMAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAA

F—ILDEF

pUC—M seq2 2+ 77— | GGGTTATTGTCTCATGAGCG 20

FIS54<—

pUC—M seq 'J/N—R F | TTTTGTGATGCTCGTCAGGG 21

SAT—

RN—Bcl11a for TCTTCCTTCAGTCTGTAAACCTCAG 22

RN—Bclila rev GGGACCTCAGTAAGAAGTGTGG 23

Liv—U#:8 (Liv— TCCCGCAGTCGGCGTCCAGCGGCTCTGCTTGTTCGTGTGT | 2 4

Udepleted) : 98 {B:&E | GTGTCATTGCAGGCCTTATTCGGATCCGCCACCATGGACA

®TBT7T/ oohDE
MEnhdR)AT—IL%E
F3 5 Cas9 mRNA

AGAAGTACAGCATCGGACTGGACATCGGAACAAACAGCGT
CGGATGGGCAGTCATCACAGACGAATACAAGGTCCCGAGC
AAGAAGTTCAAGGTCCTGGGAAACACAGACAGACACAGCA
TCAAGAAGAACCTGATCGGAGCACTGCTGTTCGACAGCGG
AGAAACAGCAGAAGCAACAAGACTGAAGAGAACAGCAAGA
AGAAGATACACAAGAAGAAAGAACAGAATCTGCTACCTGC
AGGAAATCTTCAGCAACGAAATGGCAAAGGTCGACGACAG
CTTCTTCCACAGACTGGAAGAAAGCTTCCTGGTCGAAGAA
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GACAAGAAGCACGAAAGACACCCGATCTTCGGAAACATGG
TCGACGAAGTCGCATACCACGAAAAGTACCCGACAATCTA
CCACCTGAGAAAGAAGCTGGTCGACAGCACAGACAAGGCA
GACCTGAGACTGATCTACCTGGCACTGGCACACATGATCA
AGTTCAGAGGACACTTCCTGATCGAAGGAGACCTGAACCC
GGACAACAGCGACGTCGACAAGCTGTTCATCCAGCTGGTC
CAGACATACAACCAGCTGTTCGAAGAAAACCCGATCAACG
CAAGCGGAGTCGACGCAAAGGCAATCCTGAGCGCAAGACT
GAGCAAGAGCAGAAGACTGGAAAACCTGATCGCACAGCTG
CCGGGAGAAAAGAAGAACGGACTGTTCGGAAACCTGATCG
CACTGAGCCTGGGACTGACACCGAACTTCAAGAGCAACTT
CGACCTGGCAGAAGACGCAAAGCTGCAGCTGAGCAAGGAC
ACATAGGACGACGACCTGGACAACCTGCTGGCACAGATCG
GAGACCAGTACGCAGACCTGTTCCTGGCAGCAAAGAACCT
GAGCGACGCAATCCTGCTGAGCGACATCCTGAGAGTCAAC
ACAGAAATCACAAAGGCACCGCTGAGCGCAAGCATGATCA
AGAGATACGACGAACACCACCAGGACCTGACACTGCTGAA
GGCACTGGTCAGACAGCAGCTGCCGGAAAAGTACAAGGAA
ATCTTCTTCGACCAGAGCAAGAACGGATACGCAGGATACA
TCGACGGAGGAGCAAGCCAGGAAGAATTCTACAAGTTCAT
GAAGCCGATCCTGGAAAAGATGGACGGAACAGAAGAACTG
CTGGTCAAGCTGAACAGAGAAGACCTGCTGAGAAAGCAGA
GAACATTCGACAACGGAAGCATCCCGCACCAGATCCACCT
GGGAGAACTGCACGCAATCCTGAGAAGACAGGAAGACTTC
TACCCGTTCCTGAAGGACAACAGAGAAAAGATCGAAAAGA
TCCTGACATTCAGAATCCCGTACTACGTCGGACCGCTGGC
AAGAGGAAACAGCAGATTCGCATGGATGACAAGAAAGAGC
GAAGAAACAATCACACCGTGGAACTTCGAAGAAGTCGTCG
ACAAGGGAGCAAGCGCACAGAGCTTCATCGAAAGAATGAC
AAACTTCGACAAGAACCTGCCGAACGAAAAGGTCCTGCCG
AAGCACAGCCTGCTGTACGAATACTTCACAGTCTACAACGG
AACTGACAAAGGTCAAGTACGTCACAGAAGGAATGAGAAA
GCCGGCATTCCTGAGCGGAGAACAGAAGAAGGCAATCGTC
GACCTGCTGTTCAAGACAAACAGAAAGGTCACAGTCAAGC
AGCTGAAGGAAGACTACTTCAAGAAGATCGAATGCTTCGA
CAGCGTCGAAATCAGCGGAGTCGAAGACAGATTCAACGCA
AGCCTGGGAACATACCACGACCTGCTGAAGATCATCAAGG
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ACAAGGACTTCCTGGACAACGAAGAAAACGAAGACATCCT
GGAAGACATCGTCCTGACACTGACACTGTTCGAAGACAGA
GAAATGATCGAAGAAAGACTGAAGACATACGCACACCTGT
TCGACGACAAGGTCATGAAGCAGCTGAAGAGAAGAAGATA
CACAGGATGGGGAAGACTGAGCAGAAAGCTGATCAACGGA
ATCAGAGACAAGCAGAGCGGAAAGACAATCCTGGACTTCC
TGAAGAGCGACGGATTCGCAAACAGAAACTTCATGCAGCT
GATCCACGACGACAGCCTGACATTCAAGGAAGACATCCAG
AAGGCACAGGTCAGCGGACAGGGAGACAGCCTGCACGAAC
ACATCGCAAACCTGGCAGGAAGCCCGGCAATCAAGAAGGG
AATCCTGCAGACAGTCAAGGTCGTCGACGAACTGGTCAAG
GTCATGGGAAGACACAAGCCGGAAAACATCGTCATCGAAA
TGGCAAGAGAAAACCAGACAACACAGAAGGGACAGAAGAA
CAGCAGAGAAAGAATGAAGAGAATCGAAGAAGGAATCAAG
GAACTGGGAAGCCAGATCCTGAAGGAACACCCGGTCGAAA
ACACACAGCTGCAGAACGAAAAGCTGTACCTGTACTACCT
GCAGAACGGAAGAGACATGTACGTCGACCAGGAACTGGAC
ATCAACAGACTGAGCGACTACGACGTCGACCACATCGTCC
CGCAGAGCTTCCTGAAGGACGACAGCATCGACAAGAAGGT
GCTGAGAAGAAGCGACAAGAACAGAGGAAAGAGCGACAAC
GTCCCGAGCGAAGAAGTCGTCAAGAAGATGAAGAACTACT
GGAGACAGCTGCTGAACGCAAAGCTGATCACACAGAGAAA
GTTCGACAACCTGACAAAGGCAGAGAGAGGAGGACTGAGC
GAACTGGACAAGGCAGGATTCATCAAGAGACAGCTGGTCG
AAACAAGACAGATCACAAAGCACGTCGCACAGATCCTGGA
CAGCAGAATGAACACAAAGTACGACGAAAACGACAAGCTG
ATCAGAGAAGTCAAGGTCATCACACTGAAGAGCAAGCTGG
TCAGCGACTTCAGAAAGGACTTCCAGTTCTACAAGGTCAG
AGAAATCAACAACTACCACGACGCACACGACGCATACCTG
AACGCAGTCGTCGGAACAGCACTGATCAAGAAGTACCCGA
AGCTGGAAAGCGAATTCGTCTACGGAGACTACAAGGTCTA
CGACGTCAGAAAGATGATCGCAAAGAGCGAACAGGAAATC
GGAAAGGCAACAGCAAAGTACTTCTTCTACAGCAACATCA
TGAACTTCTTCAAGACAGAAATCACACTGGCAAACGGAGA
AATCAGAAAGAGAGCGCTGATCGAAACAAACGGAGAAACA
GGAGAAATCGTCTGGGACAAGGGAAGAGACTTCGCAACAG
TCAGAAAGGTCCTGAGCATGCCGCAGGTCAACATCGTCAA
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GAAGACAGAAGTCCAGACAGGAGGATTCAGCAAGGAAAGC
ATCCTGCCGAAGAGAAACAGCGACAAGCTGATCGCAAGAA
AGAAGGACTGGGACCCGAAGAAGTACGGAGGATTCGACAG
CCCGACAGTCGCATACAGCGTCCTGGTCGTCGCAAAGGTC
GAAAAGGGAAAGAGCAAGAAGCTGAAGAGCGTCAAGGAAC
TGCTGGGAATCACAATCATGGAAAGAAGCAGCTTCGAAAA
GAACCCGATCGACTTCCTGGAAGCAAAGGGATACAAGGAA
GTCAAGAAGGACCTGATCATCAAGCTGCCGAAGTACAGCC
TGTTCGAACTGGAAAACGGAAGAAAGAGAATGCTGGCAAG
CGCAGGAGAACTGCAGAAGGGAAACGAACTGGCACTGCCG
AGCAAGTACGTCAACTTCCTGTACCTGGCAAGCCACTACG
AAAAGCTGAAGGGAAGCCCGGAAGACAACGAACAGAAGCA
GCTGTTCGTCGAACAGCACAAGCACTACCTGGACGAAATC
ATCGAACAGATCAGCGAATTCAGCAAGAGAGTCATCCTGG
CAGACGCAAACCTGGACAAGGTCCTGAGCGCATAGAACAA
GCACAGAGACAAGCCGATCAGAGAACAGGCAGAAAACATC
ATCCACCTGTTCACACTGACAAACCTGGGAGCACCGGCAG
CATTCAAGTACTTCGACACAACAATCGACAGAAAGAGATA
CACAAGCACAAAGGAAGTCCTGGACGCAACACTGATCCAC
CAGAGCATCACAGGACTGTACGAAACAAGAATCGACCTGA
GCCAGCTGGGAGGAGACGGAGGAGGAAGCCCGAAGAAGAA
GAGAAAGGTCTAGCTAGCCATCACATTTAAAAGCATCTCA
GCCTACCATGAGAATAAGAGAAAGAAAATGAAGATCAATA
GCTTATTCATCTCTTTTTCTTTTTCGTTGGTGTAAAGCCA
ACACCCTGTCTAAAAAACATAAATTTCTTTAATCATTTTG
CCTCTTTTCTCTGTGCTTCAATTAATAAAAAATGGAAAGA
ACCTCGAGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAA
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BL5IES 3 &L K'Y A | TCCCGCAGTCGGCGTCCAGCGGCTCTGCTTGTTCGTGTGT | 2 5
T—ILZEHT % Cas9 GTGTCGTTGCAGGCCTTATTCGGATCCGCCACCATGGACA
mRNA AGAAGTACAGCATCGGACTGGACATCGGAACAAACAGCGT
CGGATGGGCAGTCATCACAGACGAATACAAGGTCCCGAGC
AAGAAGTTCAAGGTCCTGGGAAACACAGACAGACACAGCA
TCAAGAAGAACCTGATCGGAGCACTGCTGTTCGACAGCGG
AGAAACAGCAGAAGCAACAAGACTGAAGAGAACAGCAAGA

40
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AGAAGATACACAAGAAGAAAGAACAGAATCTGCTACCTGG
AGGAAATCTTCAGCAACGAAATGGCAAAGGTCGACGACAG
CTTCTTCCACAGACTGGAAGAAAGCTTCCTGGTCGAAGAA
GACAAGAAGCACGAAAGAGACCCGATCTTCGGAAACATCG
TCGACGAAGTCGCATACCACGAAAAGTACCCGACAATCTA
CCACCTGAGAAAGAAGCTGGTCGACAGCACAGAGAAGGCA
GACCTGAGACTGATCTACCTGGCACTGGCACACATGATCA
AGTTCAGAGGACACTTCCTGATCGAAGGAGACCTGAACCC
GGACAACAGCGACGTCGACAAGCTGTTCATCCAGCTGGTC
CAGACATACAACCAGCTGTTCGAAGAAAACCCGATCAAGG
CAAGCGGAGTCGACGCAAAGGCAATCCTGAGCGCAAGACT
GAGCAAGAGCAGAAGACTGGAAAACCTGATCGCACAGCTG
CCGGGAGAAAAGAAGAACGGACTGTTCGGAAACCTGATCG
CACTGAGCCTGGGACTGACACCGAACTTCAAGAGCAACTT
CGACCTGGCAGAAGACGCAAAGCTGCAGCTGAGCAAGGAC
ACATACGACGACGACCTGGACAACCTGCTGGCACAGATCG
GAGACCAGTACGCAGACCTGTTCCTGGGAGGAAAGAAGCT
GAGCGACGCAATCCTGCTGAGCGACATCCTGAGAGTCAAC
ACAGAAATCACAAAGGCACCGCTGAGCGCAAGCATGATCA
AGAGATACGACGAACACCACCAGGACCTGACACTGCTGAA
GGCACTGGTCAGACAGCAGCTGCCGGAAAAGTACAAGGAA
ATCTTCTTCGACCAGAGCAAGAACGGATACGCAGGATACA
TCGACGGAGGAGCAAGCCAGGAAGAATTCTACAAGTTCAT
CAAGCCGATCCTGGAAAAGATGGACGGAACAGAAGAACTG
CTGGTCAAGCTGAACAGAGAAGACCTGCTGAGAAAGCAGA
GAACATTCGACAACGGAAGCATCCCGCACCAGATCCACCT
GGGAGAACTGCACGCAATCCTGAGAAGACAGGAAGACTTC
TACCCGTTCCTGAAGGACAACAGAGAAAAGATCGAAAAGA
TCCTGACATTCAGAATCCCGTACTACGTCGGACCGCTGGC
AAGAGGAAACAGCAGATTCGCATGGATGACAAGAAAGAGC
GAAGAAACAATCACACCGTGGAACTTCGAAGAAGTCGTCG
ACAAGGGAGCAAGCGCACAGAGCTTCATCGAAAGAATGAC
AAACTTCGACAAGAACCTGCCGAACGAAAAGGTCCTGCCG
AAGCACAGCCTGCTGTACGAATACTTCACAGTCTACAACG
AACTGACAAAGGTCAAGTACGTCACAGAAGGAATGAGAAA
GCCGGCATTCCTGAGCGGAGAACAGAAGAAGGCAATCGTC
GACCTGCTGTTCAAGACAAACAGAAAGGTCACAGTCAAGC
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AGCTGAAGGAAGACTACTTCAAGAAGATCGAATGCTTCGA
CAGCGTCGAAATCAGCGGAGTCGAAGACAGATTCAACGCA
AGCCTGGGAACATACCACGACCTGCTGAAGATCATCAAGG
ACAAGGACTTCCTGGACAACGAAGAAAACGAAGACATCCT
GGAAGACATCGTCCTGACACTGACACTGTTCGAAGACAGA
GAAATGATCGAAGAAAGACTGAAGACATACGCACACCTGT
TCGACGACAAGGTCATGAAGCAGCT GAAGAGAAGAAGATA
CACAGGATGGGGAAGACTGAGCAGAAAGCTGATCAACGGA
ATCAGAGACAAGCAGAGCGGAAAGACAATCGCTGGACTTCC
TGAAGAGCGACGGATTCGCAAACAGAAACTTCATGCAGCT
GATCCACGACGACAGCCTGACATTCAAGGAAGACATCCAG
AAGGCACAGGTCAGCGGACAGGGAGACAGCCTGCACGAAC
ACATCGCAAACCTGGCAGGAAGCCCGGCAATCAAGAAGGG
AATCCTGCAGACAGTCAAGGTCGTCGACGAACTGGTCAAG
GTCATGGGAAGACACAAGCCGGAAAACATCGTCATCGAAA
TGGCAAGAGAAAACCAGACAACACAGAAGGGACAGAAGAA
CAGCAGAGAAAGAATGAAGAGAATCGAAGAAGGAATCAAG
GAACTGGGAAGCCAGATCCTGAAGGAACACCCGGTCGAAA
ACACACAGCTGCAGAACGAAAAGCTGTACCTGTACTACCT
GCAGAACGGAAGAGACATGTACGTCGACCAGGAACTGGAC
ATCAACAGACTGAGCGACTACGACGTCGACCACATCGTCC
CGCAGAGCTTCCTGAAGGACGAGAGCATCGACAACAAGGT
CCTGACAAGAAGCGACAAGAACAGAGGAAAGAGCGAGAAC 30
GTCCCGAGCGAAGAAGTCGTCAAGAAGATGAAGAACTACT
GGAGACAGCTGCTGAACGCAAAGCTGATCACACAGAGAAA
GTTCGACAACCTGACAAAGGCAGAGAGAGGAGGAGTGAGC
GAACTGGACAAGGCAGGATTCATCAAGAGACAGCTGGTCG
AAACAAGACAGATCACAAAGCACGTCGCACAGATGCTGGA
CAGCAGAATGAACACAAAGTACGACGAAAACGACAAGCTG
ATCAGAGAAGTCAAGGTCATCACACTGAAGAGCAAGCTGG
TCAGCGACTTCAGAAAGGACTTCCAGTTCTACAAGGTCAG 40
AGAAATCAACAACTACCAGCACGCACACGACGCATACCTG
AACGCAGTCGTCGGAACAGCACTGATCAAGAAGTACCCGA
AGCTGGAAAGCGAATTCGTCTACGGAGACTACAAGGTCTA
CGACGTCAGAAAGATGATCGCAAAGAGCGAACAGGAAATC
GGAAAGGCAACAGCAAAGTACTTCTTCTACAGCAACATCA
TGAACTTCTTCAAGACAGAAATCACACTGGCAAACGGAGA
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AATCAGAAAGAGACCGCTGATCGAAACAAACGGAGAAACA
GGAGAAATCGTCTGGGACAAGGGAAGAGACTTCGCAACAG
TCAGAAAGGTCCTGAGCATGCCGCAGGTCAACATCGTCAA
GAAGACAGAAGTCCAGACAGGAGGATTCAGCAAGGAAAGC
ATCCTGCCGAAGAGAAACAGCGACAAGCTGATCGCAAGAA
AGAAGGACTGGGACCCGAAGAAGTACGGAGGATTCGACAG
CCCGACAGTCGCATACAGCGTCCTGGTCGTCGCAAAGGTC
GAAAAGGGAAAGAGCAAGAAGCTGAAGAGCGTCAAGGAAC
TGCTGGGAATCACAATCATGGAAAGAAGCAGCTTCGAAAA
GAACCCGATCGACTTCCTGGAAGCAAAGGGATACAAGGAA
GTCAAGAAGGACCTGATCATCAAGCTGCCGAAGTACAGCC
TGTTCGAACTGGAAAACGGAAGAAAGAGAATGCTGGCAAG
CGCAGGAGAACTGCAGAAGGGAAACGAACTGGCACTGCCG
AGCAAGTACGTCAACTTCCTGTACCTGGCAAGCCACTAGG
AAAAGCTGAAGGGAAGCCCGGAAGACAACGAACAGAAGCA
GCTGTTCGTCGAACAGCACAAGCACTACCTGGACGAAATC
ATCGAACAGATCAGCGAATTCAGCAAGAGAGTCATCCTGG
CAGACGCAAACCTGGACAAGGTCCTGAGCGCATACAACAA
GCACAGAGACAAGCCGATCAGAGAACAGGCAGAAAACATC
ATCCACCTGTTCACACTGACAAACCTGGGAGCACCGGCAG
CATTCAAGTACTTCGACACAACAATCGACAGAAAGAGATA
CACAAGCACAAAGGAAGTCCTGGAGGCAACACTGATCCAC
CAGAGCATCACAGGACTGTACGAAACAAGAATCGACCTGA
GCCAGCTGGGAGGAGACGGAGGAGGAAGCCCGAAGAAGAA
GAGAAAGGTCTAGCTAGCCATCACATTTAAAAGCATCTCA
GCCTACCATGAGAATAAGAGAAAGAAAATGAAGATCAATA
GCTTATTCATCTCTTTTTCTTTTTCGTTGGTGTAAAGCCA
ACACCCTGTCTAAAAAACATAAATTTCTTTAATCATTTTG
CCTCTTTTCTCTGTGCTTCAATTAATAAAAAATGGAAAGA
ACCAAAAAAAAAAAAAAAAAAAAAAAAAGCGAAAAAAAAA
AAAAAAAAAAAAAAAACCGAAAAAAAAAAAAAAAAAAAAA
AAAAGTGAAAAAAAAAAAAAAAAAAAAAAAAA
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AAGAAGTTCAAGGTCCTGGGAAACACAGACAGACACAGCA
TCAAGAAGAACCTGATCGGAGCACTGCTGTTCGACAGCGG
AGAAACAGCAGAAGCAACAAGACTGAAGAGAACAGCAAGA
AGAAGATACACAAGAAGAAAGAACAGAATCTGCTACCTGC
AGGAAATCTTCAGCAACGAAATGGCAAAGGTCGACGACAG
CTTCTTCCACAGACTGGAAGAAAGCTTCCTGGTCGAAGAA
GACAAGAAGCACGAAAGACACCCGATCTTCGGAAACATCG
TCGACGAAGTCGCATACCACGAAAAGTACCCGACAATCTA
CCACCTGAGAAAGAAGCTGGTCGACAGCACAGACAAGGCA
GACCTGAGACTGATCTACCTGGCACTGGCACACATGATCA
AGTTCAGAGGACACTTCCTGATCGAAGGAGACCTGAACCC
GGACAACAGCGACGTCGACAAGCTGTTCATCCAGCTGGTC
CAGACATACAACCAGCTGTTCGAAGAAAACCCGATCAACG
GAAGCGGAGTCGACGCAAAGGCAATCCTGAGCGCAAGACT
GAGCAAGAGCAGAAGACTGGAAAACCTGATCGCACAGCTG
CCGGGAGAAAAGAAGAACGGACTGTTCGGAAACCTGATCG
CACTGAGCCTGGGACTGACACCGAACTTCAAGAGCAACTT
CGACCTGGCAGAAGACGCAAAGCTGCAGCTGAGCAAGGAC
ACATACGACGACGACCTGGACAACCTGCTGGCACAGATCG
GAGACCAGTACGCAGACCTGTTGCTGGCAGGAAAGAAGCT
GAGCGACGCAATCCTGCTGAGCGACATCCTGAGAGTCAAC
ACAGAAATCACAAAGGCACCGCTGAGCGCAAGCATGATCA
AGAGATACGACGAACACCACCAGGACCTGACACTGCTGAA
GGCACTGGTCAGACAGCAGCTGCCGGAAAAGTACAAGGAA
ATCTTCTTCGACCAGAGCAAGAACGGATACGCAGGATACA
TCGACGGAGGAGCAAGCCAGGAAGAATTCTACAAGTTCAT
CAAGCCGATCCTGGAAAAGATGGACGGAACAGAAGAACTG
CTGGTCAAGCTGAACAGAGAAGACCTGCTGAGAAAGCAGA
GAACATTCGACAACGGAAGCATCCCGCACCAGATCCACCT
GGGAGAACTGCACGCAATCCTGAGAAGACAGGAAGACTTC
TACCCGTTCCTGAAGGACAACAGAGAAAAGATCGAAAAGA
TCCTGACATTCAGAATCCCGTACTACGTCGGACCGCTGGC
AAGAGGAAACAGCAGATTCGCATGGATGACAAGAAAGAGC
GAAGAAACAATCACACCGTGGAACTTCGAAGAAGTCGTCG
ACAAGGGAGCAAGCGCACAGAGCTTCATCGAAAGAATGAC
AAACTTCGACAAGAACCTGCCGAACGAAAAGGTCCTGCCG
AAGCACAGCCTGCTGTACGAATACTTCACAGTCTACAACG
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AACTGACAAAGGTCAAGTACGTCACAGAAGGAATGAGAAA
GCCGGCATTCCTGAGCGGAGAACAGAAGAAGGCAATCGTC
GACCTGCTGTTCAAGACAAACAGAAAGGTCACAGTCAAGC
AGCTGAAGGAAGACTACTTCAAGAAGATCGAATGCTTCGA
CAGCGTCGAAATCAGCGGAGTCGAAGACAGATTCAACGCA
AGCCTGGGAACATACCACGACCTGCTGAAGATCATCAAGG
ACAAGGACTTCCTGGACAACGAAGAAAACGAAGACATCCT
GGAAGACATCGTCCTGACACTGAGACTGTTCGAAGACAGA
GAAATGATCGAAGAAAGACTGAAGACATACGCACACCTGT
TCGACGACAAGGTCATGAAGCAGCTGAAGAGAAGAAGATA
CACAGGATGGGGAAGACTGAGCAGAAAGCTGATCAACGGA
ATCAGAGACAAGCAGAGCGGAAAGACAATCCTGGACTTCC
TGAAGAGCGACGGATTCGCAAACAGAAACTTCATGCAGCT
GATCCACGACGACAGCCTGACATTCAAGGAAGACATCCAG
AAGGCACAGGTCAGCGGACAGGGAGACAGCCTGCACGAAC
ACATCGCAAACCTGGCAGGAAGCCCGGCAATCAAGAAGGG
AATCCTGCAGACAGTCAAGGTCGTCGACGAACTGGTCAAG
GTCATGGGAAGACACAAGCCGGAAAACATCGTCATCGAAA
TGGCAAGAGAAAACCAGACAACACAGAAGGGACAGAAGAA
CAGCAGAGAAAGAATGAAGAGAATCGAAGAAGGAATCAAG
GAACTGGGAAGCCAGATCCTGAAGGAACACCCGGTCGAAA
ACACACAGCTGCAGAACGAAAAGCTGTACCTGTACTACCT
GCAGAACGGAAGAGACATGTACGTCGACCAGGAACTGGAC
ATCAACAGACTGAGCGACTACGACGTCGACCACATCGTCC
CGCAGAGCTTCCTGAAGGACGACAGCATCGACAACAAGGT
CCTGACAAGAAGCGACAAGAACAGAGGAAAGAGCGAGAAC
GTCCCGAGCGAAGAAGTCGTCAAGAAGATGAAGAACTACT
GGAGACAGCTGCTGAACGCAAAGCTGATCACACAGAGAAA
GTTCGACAACCTGACAAAGGCAGAGAGAGGAGGACTGAGC
GAACTGGACAAGGCAGGATTCATCAAGAGACAGCTGGTCG
AAACAAGACAGATCACAAAGCACGTCGCACAGATCCTGGA
CAGCAGAATGAACACAAAGTACGACGAAAACGACAAGCTG
ATCAGAGAAGTCAAGGTCATCACACTGAAGAGCAAGCTGG
TCAGCGACTTGAGAAAGGACTTCCAGTTCTACAAGGTCAG
AGAAATCAACAACTACCACCACGCACACGACGCATACCTG
AACGCAGTCGTCGGAACAGCACTGATCAAGAAGTACCGGA
AGCTGGAAAGCGAATTCGTCTACGGAGACTACAAGGTCTA
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CGACGTCAGAAAGATGATCGCAAAGAGCGAACAGGAAATC
GGAAAGGCAACAGCAAAGTACTTCTTCTACAGCAACATCA
TGAACTTCTTCAAGACAGAAATCACACTGGCAAACGGAGA
AATCAGAAAGAGACCGCTGATCGAAACAAACGGAGAAACA
GGAGAAATCGTCTGGGACAAGGGAAGAGACTTCGCAACAG
TCAGAAAGGTCCTGAGCATGCCGCAGGTCAACATCGTCAA
GAAGACAGAAGTCCAGACAGGAGGATTCAGCAAGGAAAGC
ATCCTGCCGAAGAGAAACAGCGACAAGCTGATCGCAAGAA
AGAAGGACTGGGACCCGAAGAAGTACGGAGGATTCGACAG
CCCGACAGTCGCATACAGCGTCCTGGTCGTCGCAAAGGTC
GAAAAGGGAAAGAGCAAGAAGCTGAAGAGCGTCAAGGAAC
TGCTGGGAATCACAATCATGGAAAGAAGCAGCTTCGAAAA
GAACCCGATCGACTTCCTGGAAGCAAAGGGATACAAGGAA
GTCAAGAAGGACCTGATCATCAAGCTGCCGAAGTACAGCC
TGTTCGAACTGGAAAACGGAAGAAAGAGAATGCTGGCAAG
CGCAGGAGAACTGCAGAAGGGAAACGAACTGGCACTGCCG
AGCAAGTACGTCAACTTCCTGTACCTGGCAAGCCACTACG
AAAAGCTGAAGGGAAGCCCGGAAGACAACGAACAGAAGCA
GCTGTTCGTCGAACAGCACAAGCACTACCTGGACGAAATC
ATCGAACAGATCAGCGAATTCAGCAAGAGAGTCATCCTGG
CAGACGCAAACCTGGACAAGGTCCTGAGCGCATAGAACAA
GCACAGAGACAAGCCGATCAGAGAACAGGCAGAAAACATC
ATCCACCTGTTCACACTGACAAACCTGGGAGCACCGGCAG
GCATTCAAGTACTTCGACACAACAATCGACAGAAAGAGATA
CACAAGCACAAAGGAAGTCCTGGACGCAACACTGATGCAC
CAGAGCATCACAGGACTGTACGAAACAAGAATCGACCTGA
GCCAGCTGGGAGGAGACGGAGGAGGAAGCCCGAAGAAGAA
GAGAAAGGTCTAGCTAGCCATCACATTTAAAAGCATCTCA
GCCTACCATGAGAATAAGAGAAAGAAAATGAAGATCAATA
GCTTATTCATCTCTTTTTCTTTTTCGTTGGTGTAAAGCCA
ACACCCTGTCTAAAAAACATAAATTTCTTTAATCATTTTG
CCTCTTTTCTCTGTGCTTCAATTAATAAAAAATGGAAAGA
ACCAAAAAAAAAAAAAAAAGAAAAAAAAAAAAAAAACAAA
AAAAAAAAAAAAATAAAAAAAAAAAAAAAATAAAAAAAAA
AAAAAAACAAAAAAAAAAAAAAAA

2020.11.19
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BHESSHEELHRYA
T—IL%EHT % Cas9
mRNA

TCCCGCAGTCGGCGTCCAGCGGCTCTGCTTGTTCGTGTGT
GTGTCGTTGCAGGCCTTATTCGGATCCGCCACCATGGACA
AGAAGTACAGCATCGGACTGGACATCGGAACAAACAGCGT
CGGATGGGCAGTCATCACAGACGAATACAAGGTCCCGAGC
AAGAAGTTCAAGGTCCTGGGAAACACAGACAGACACAGCA
TCAAGAAGAACCTGATCGGAGCACTGCTGTTCGACAGCGG
AGAAACAGCAGAAGCAACAAGACTGAAGAGAACAGCAAGA
AGAAGATACACAAGAAGAAAGAACAGAATCTGCTACCTGC
AGGAAATCTTCAGCAACGAAATGGCAAAGGTCGACGACAG
CTTCTTCCACAGACTGGAAGAAAGCTTCCTGGTCGAAGAA
GACAAGAAGCACGAAAGACACCCGATCTTCGGAAACATCG
TCGACGAAGTCGCATACCACGAAAAGTACCCGACAATCTA
CCACCTGAGAAAGAAGCTGGTCGACAGCACAGACAAGGCA
GACCTGAGACTGATCTACCTGGCACTGGCACACATGATCA
AGTTCAGAGGACACTTCCTGATCGAAGGAGAGCTGAACCC
GGACAACAGCGACGTCGACAAGCTGTTCATCCAGCTGGTC
CAGACATACAACCAGCTGTTCGAAGAAAACCCGATCAACG
CAAGCGGAGTCGACGCAAAGGCAATCCTGAGCGCAAGACT
GAGCAAGAGCAGAAGACTGGAAAACCTGATCGCACAGCTG
CCGGGAGAAAAGAAGAACGGACTGTTCGGAAACCTGATCG
CACTGAGCCTGGGACTGACACCGAACTTCAAGAGCAACTT
CGACCTGGCAGAAGACGCAAAGCTGCAGCTGAGCAAGGAC
ACATACGACGACGACCTGGACAACCTGCTGGCACAGATCG
GAGACCAGTACGCAGACCTGTTCCTGGCAGCAAAGAACCT
GAGCGACGCAATCCTGCTGAGCGACATCCTGAGAGTCAAG
ACAGAAATGACAAAGGCACCGCTGAGCGCAAGCATGATCA
AGAGATACGACGAACACCACCAGGACCTGACACTGCTGAA
GGCACTGGTCAGACAGCAGCTGCCGGAAAAGTACAAGGAA
ATCTTCTTCGACCAGAGCAAGAACGGATACGCAGGATACA
TCGACGGAGGAGCAAGCCAGGAAGAATTCTACAAGTTCAT
CAAGCCGATCCTGGAAAAGATGGAGGGAACAGAAGAACTG
CTGGTCAAGCTGAACAGAGAAGACCTGCTGAGAAAGCAGA
GAACATTCGACAACGGAAGCATCCCGCACCAGATCCACCT
GGGAGAACTGCACGCAATCCTGAGAAGACAGGAAGACTTC
TACCCGTTCCTGAAGGACAACAGAGAAAAGATCGAAAAGA
TCCTGACATTCAGAATCCCGTACTACGTCGGACCGCTGGC
AAGAGGAAACAGCAGATTCGCATGGATGACAAGAAAGAGC
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GAAGAAACAATCACACCGTGGAACTTCGAAGAAGTCGTCG
ACAAGGGAGCAAGCGCACAGAGCTTCATCGAAAGAATGAC
AAACTTCGACAAGAACCTGCCGAACGAAAAGGTCCTGCCG
AAGCACAGCCTGCTGTACGAATACTTCACAGTCTACAACG
AACTGACAAAGGTCAAGTACGTCACAGAAGGAATGAGAAA
GCCGGCATTCCTGAGCGGAGAACAGAAGAAGGCAATCGTC
GACCTGCTGTTCAAGACAAACAGAAAGGTCACAGTCAAGC
AGCTGAAGGAAGACTACTTCAAGAAGATCGAATGCTTCGA
CAGCGTCGAAATCAGCGGAGTCGAAGACAGATTCAACGCA
AGCCTGGGAACATACCACGACCTGCTGAAGATCATCAAGG
ACAAGGACTTCCTGGACAACGAAGAAAACGAAGACATCCT
GGAAGACATCGTCCTGACACTGACACTGTTCGAAGACAGA
GAAATGATCGAAGAAAGACTGAAGACATACGCACACCTGT
TCGACGACAAGGTCATGAAGCAGCTGAAGAGAAGAAGATA
CACAGGATGGGGAAGAGTGAGCAGAAAGCTGATCAACGGA
ATCAGAGACAAGCAGAGCGGAAAGACAATCCTGGACTTCC
TGAAGAGCGACGGATTCGCAAACAGAAACTTCATGCAGCT
GATCCACGACGACAGCCTGACATTCAAGGAAGACATCCAG
AAGGCACAGGT CAGCGGACAGGGAGACAGCCTGCACGAAC
ACATCGCAAACCTGGCAGGAAGCCCGGCAATCAAGAAGGG
AATCCTGCAGACAGTCAAGGTCGTCGAGGAACTGGTCAAG
GTCATGGGAAGACACAAGCCGGAAAACATCGTCATCGAAA
TGGCAAGAGAAAACCAGACAACACAGAAGGGACAGAAGAA
CAGCAGAGAAAGAATGAAGAGAATCGAAGAAGGAATCAAG
GAACTGGGAAGCCAGATCCTGAAGGAACACCCGGTCGAAA
ACACACAGCTGCAGAAGGAAAAGCTGTACCTGTACTACCT
GCAGAACGGAAGAGACATGTACGTCGACCAGGAACTGGAC
ATCAACAGACTGAGCGACTACGACGTCGACCACATCGTCC
CGCAGAGCTTCCTGAAGGACGACAGCATCGACAACAAGGT
CCTGACAAGAAGCGACAAGAACAGAGGAAAGAGCGACAAC
GTCCCGAGCGAAGAAGTCGTCAAGAAGATGAAGAACTACT
GGAGACAGCTGCTGAACGCAAAGCTGATCACACAGAGAAA
GTTCGACAACCTGACAAAGGCAGAGAGAGGAGGACTGAGC
GAACTGGACAAGGCAGGATTCATCAAGAGACAGCTGGTCG
AAACAAGACAGATCACAAAGCACGTCGCACAGATCCTGGA
CAGCAGAATGAACACAAAGTACGACGAAAACGACAAGCTG
ATCAGAGAAGTCAAGGTCATCACACTGAAGAGCAAGCTGG
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TCAGCGACTTCAGAAAGGACTTCCAGTTCTACAAGGTCAG
AGAAATCAACAACTACCACCACGCACACGACGCATACCTG
AACGCAGTCGTCGGAACAGCACTGATCAAGAAGTACCCGA
AGCTGGAAAGCGAATTCGTCTACGGAGACTACAAGGTCTA
CGACGTCAGAAAGATGATCGCAAAGAGCGAACAGGAAATC
GGAAAGGCAACAGCAAAGTACTTCTTCTACAGCAACATCA
TGAACTTCTTCAAGACAGAAATCACACTGGCAAACGGAGA
AATCAGAAAGAGACCGCTGATCGAAACAAACGGAGAAAGA
GGAGAAATCGTCTGGGACAAGGGAAGAGACTTCGCAACAG
TCAGAAAGGTCCTGAGCATGCCGCAGGTCAACATCGTCAA
GAAGACAGAAGTCCAGACAGGAGGATTCAGCAAGGAAAGC
ATCCTGCCGAAGAGAAACAGCGACAAGCTGATCGCAAGAA
AGAAGGACTGGGACCCGAAGAAGTACGGAGGATTCGACAG
GCCGACAGTCGCATACAGCGTCCTGGTCGTCGCAAAGGTC
GAAAAGGGAAAGAGCAAGAAGCTGAAGAGCGTCAAGGAAC
TGCTGGGAATCACAATCATGGAAAGAAGCAGCTTCGAAAA
GAACCCGATCGACTTCCTGGAAGCAAAGGGATACAAGGAA
GTCAAGAAGGACCTGATCATCAAGCTGCCGAAGTACAGCC
TGTTCGAACTGGAAAACGGAAGAAAGAGAATGCTGGCAAG
CGCAGGAGAACTGCAGAAGGGAAACGAACTGGCACTGCCG
AGCAAGTACGTCAACTTCCTGTACCTGGCAAGCCACTACG
AAAAGCTGAAGGGAAGCCCGGAAGACAACGAAGAGAAGCA
GCTGTTCGTCGAACAGCACAAGCACTACCTGGACGAAATC
ATCGAACAGATCAGCGAATTCAGCAAGAGAGTCATCCTGG
CAGACGCAAACCTGGACAAGGTCCTGAGCGCATACAACAA
GCACAGAGACAAGCCGATCAGAGAACAGGCAGAAAACATC
ATCCACCTGTTCACACTGACAAACCTGGGAGCACCGGCAG
CATTCAAGTACTTCGACACAACAATCGACAGAAAGAGATA
CACAAGCACAAAGGAAGTCCTGGACGCAACACTGATCCAC
CAGAGCATCACAGGACTGTACGAAACAAGAATCGACCTGA
GCCAGCTGGGAGGAGACGGAGGAGGAAGCCCGAAGAAGAA
GAGAAAGGTCTAGCTAGCCATCAGATTTAAAAGCATCTCA
GCCTACCATGAGAATAAGAGAAAGAAAATGAAGATCAATA
GCTTATTCATCTCTTTTTCTTTTTCGTTGGTGTAAAGCCA
ACACCCTGTCTAAAAAACATAAATTTCTTTAATCATTTTG
CCTCTTTTCTCTGTGCTTCAATTAATAAAAAATGGAAAGA
ACCAAAAAAAAAAAAAAAAGAAAAAAAAAAAAAAAACAAA
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AAAAAAAAAAAAATAAAAAAAAAAAAAAAATAAAAAAAAA
AAAAAAACAAAAAAAAAAAAAAAACAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAA

EHES 10 %38 H) | TCCCGCAGTCGGCGTCCAGCGGCTCTGCTTGTTCGTGTGT | 2 8
AF—ILEHT S Cas9 | GTGTCGTTGCAGGCCTTATTCGGATCCGCCACCATGGACA
mRNA AGAAGTACAGCATCGGACTGGACATCGGAACAAACAGCGT
CGGATGGGCAGTCATCACAGACGAATACAAGGTCCCGAGC
AAGAAGTTCAAGGTCCTGGGAAACACAGACAGACACAGCA
TCAAGAAGAACCTGATCGGAGCACTGCTGTTCGACAGCGG
AGAAACAGCAGAAGCAACAAGACTGAAGAGAACAGCAAGA
AGAAGATACACAAGAAGAAAGAACAGAATCTGCTACCTGC
AGGAAATCTTCAGCAACGAAATGGCAAAGGTCGACGACAG
CTTCTTCCACAGACTGGAAGAAAGCTTCCTGGTCGAAGAA
GACAAGAAGCACGAAAGACACCCGATCTTCGGAAACATCG
TCGACGAAGTCGCATACCACGAAAAGTACCCGACAATCTA
CCACCTGAGAAAGAAGCTGGTCGACAGCACAGACAAGGCA
GACCTGAGACTGATCTACCTGGCACTGGCACACATGATCA
AGTTCAGAGGACACTTCCTGATCGAAGGAGACCTGAACCC
GGACAACAGCGACGTCGACAAGCTGTTCATCCAGCTGGTC
CAGACATACAACCAGCTGTTCGAAGAAAACCCGATCAACG
CAAGCGGAGTCGACGCAAAGGCAATCCTGAGCGCAAGACT
GAGCAAGAGCAGAAGACTGGAAAACCTGATCGCACAGCTG
CCGGGAGAAAAGAAGAACGGACTGTTCGGAAACCTGATCG
CACTGAGCCTGGGACTGACACCGAACTTCAAGAGCAACTT
CGACCTGGCAGAAGACGCAAAGCTGCAGCTGAGCAAGGAC
ACATACGACGACGACCTGGACAACCTGCTGGCACAGATCG
GAGACCAGTACGCAGACCTGTTCCTGGCAGCAAAGAACCT
GAGCGACGCAATCCTGCTGAGCGACATCCTGAGAGTCAAC
ACAGAAATCACAAAGGCACCGCTGAGCGCAAGCATGATCA
AGAGATACGACGAACACCACCAGGACCTGACACTGCTGAA
GGCACTGGTCAGACAGCAGCTGCCGGAAAAGTACAAGGAA
ATCTTCTTCGACCAGAGCAAGAACGGATACGCAGGATACA
TCGACGGAGGAGCAAGCCAGGAAGAATTCTACAAGTTCAT
CAAGCCGATCCTGGAAAAGATGGACGGAACAGAAGAACTG
CTGGTCAAGCTGAACAGAGAAGACCTGCTGAGAAAGCAGA
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GAACATTCGACAACGGAAGCATCCCGCACCAGATCCACCT
GGGAGAACTGCACGCAATCCTGAGAAGACAGGAAGACTTC
TACCCGTTCCTGAAGGACAACAGAGAAAAGATCGAAAAGA
TCCTGACATTCAGAATCCCGTACTACGTCGGACCGCTGGC
AAGAGGAAACAGCAGATTCGCATGGATGACAAGAAAGAGC
GAAGAAACAATCACACCGTGGAACTTCGAAGAAGTCGTCG
ACAAGGGAGCAAGCGCACAGAGCTTCATCGAAAGAATGAC
AAACTTCGACAAGAACCTGCCGAACGAAAAGGTCCTGCCG
AAGCACAGCCTGCTGTACGAATACTTCACAGTCTACAACG
AACTGACAAAGGTCAAGTACGTCACAGAAGGAATGAGAAA
GCCGGCATTCCTGAGCGGAGAACAGAAGAAGGCAATCGTC
GACCTGCTGTTCAAGACAAACAGAAAGGTCACAGTCAAGC
AGCTGAAGGAAGACTACTTCAAGAAGATCGAATGCTTCGA
CAGCGTCGAAATCAGCGGAGTCGAAGACAGATTCAACGCA
AGCCTGGGAACATACCACGACCTGCTGAAGATCATCAAGG
ACAAGGACTTCCTGGACAACGAAGAAAACGAAGACATCCT
GGAAGACATCGTCCTGACACTGACACTGTTCGAAGACAGA
GAAATGATCGAAGAAAGACTGAAGACATACGCACACCTGT
TCGACGACAAGGTCATGAAGCAGCTGAAGAGAAGAAGATA
CACAGGATGGGGAAGACTGAGCAGAAAGCTGATCAACGGA
ATCAGAGACAAGCAGAGCGGAAAGACAATCCTGGACTTCC
TGAAGAGCGACGGAT TCGCAAACAGAAACTTCATGCAGCT
GATCCACGACGACAGCCTGACATTCAAGGAAGACATCCAG 30
AAGGCACAGGTCAGCGGACAGGGAGACAGGCTGCACGAAC
ACATCGCAAACCTGGCAGGAAGCCCGGCAATCAAGAAGGG
AATCCTGCAGACAGTCAAGGTCGTCGACGAACTGGTCAAG
GTCATGGGAAGACACAAGCCGGAAAACATCGTCATCGAAA
TGGCAAGAGAAAACCAGACAACACAGAAGGGACAGAAGAA
CAGCAGAGAAAGAATGAAGAGAATCGAAGAAGGAATCAAG
GAACTGGGAAGCCAGATCCTGAAGGAACACCCGGTCGAAA
ACACACAGCTGCAGAACGAAAAGCTGTACCTGTACTACCT 40
GCAGAACGGAAGAGACATGTACGTCGACCAGGAACTGGAC
ATCAACAGACTGAGCGACTACGACGTCGACCACATCGTCC
CGCAGAGCTTCCTGAAGGACGACAGCATCGACAACAAGGT
CCTGACAAGAAGCGAGAAGAACAGAGGAAAGAGCGACAAC
GTCCCGAGCGAAGAAGTCGTCAAGAAGATGAAGAACTACT
GGAGACAGCTGCTGAACGCAAAGCTGATCACACAGAGAAA
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GTTCGACAACCTGACAAAGGCAGAGAGAGGAGGACTGAGC
GAACTGGACAAGGCAGGATTCATCAAGAGACAGCTGGTCG
AAACAAGACAGATCACAAAGCACGTCGCACAGATCCTGGA
CAGCAGAATGAACACAAAGTACGACGAAAACGACAAGCTG
ATCAGAGAAGTCAAGGTCATCACACTGAAGAGCAAGCTGG
TCAGCGACTTCAGAAAGGACTTCCAGTTCTACAAGGTCAG
AGAAATCAACAACTACCACCACGCACACGACGCATACCTG
AACGCAGTCGTCGGAACAGCACTGATCAAGAAGTACCCGA
AGCTGGAAAGCGAATTCGTCTACGGAGACTACAAGGTCTA
CGACGTCAGAAAGATGATCGCAAAGAGCGAACAGGAAATC
GGAAAGGCAACAGCAAAGTACTTCTTCTACAGCAACATCA
TGAACTTCTTCAAGACAGAAATCACACTGGCAAACGGAGA
AATCAGAAAGAGAGCGCTGATCGAAACAAACGGAGAAACA
GGAGAAATCGTCTGGGACAAGGGAAGAGACTTCGCAACAG
TCAGAAAGGTCCTGAGCATGCCGCAGGTCAACATCGTCAA
GAAGACAGAAGTCCAGACAGGAGGATTCAGCAAGGAAAGC
ATCCTGCCGAAGAGAAACAGCGACAAGCTGATCGCAAGAA
AGAAGGACTGGGACCCGAAGAAGTACGGAGGATTCGACAG
CCCGACAGTCGCATACAGCGTCCTGGTCGTCGCAAAGGTG
GAAAAGGGAAAGAGCAAGAAGCTGAAGAGCGTCAAGGAAC
TGCTGGGAATCACAATCATGGAAAGAAGCAGCTTCGAAAA
GAACCCGATCGACTTCCTGGAAGCAAAGGGATACAAGGAA
GTCAAGAAGGACCTGATCATCAAGCTGCCGAAGTACAGCG
TGTTCGAACTGGAAAACGGAAGAAAGAGAATGCTGGCAAG
CGCAGGAGAACTGCAGAAGGGAAACGAACTGGCACTGCCG
AGCAAGTACGTCAACTTCCTGTACCTGGCAAGCCACTACG
AAAAGCTGAAGGGAAGCCCGGAAGACAACGAACAGAAGCA
GCTGTTCGTCGAACAGCACAAGCACTACCTGGACGAAATC
ATCGAACAGATCAGCGAATTCAGCAAGAGAGTCATCCTGG
CAGACGCAAACCTGGACAAGGTCCTGAGCGCATACAACAA
GCACAGAGACAAGCCGATCAGAGAACAGGCAGAAAACATC
ATCCACCTGTTCACACTGACAAACCTGGGAGCACCGGCAG
CATTCAAGTACTTCGACACAACAATCGACAGAAAGAGATA
CACAAGCACAAAGGAAGTCCTGGACGCAACACTGATCCAC
CAGAGCATCACAGGACTGTACGAAACAAGAATCGACCTGA
GCCAGCTGGGAGGAGACGGAGGAGGAAGCCCGAAGAAGAA
GAGAAAGGTCTAGCTAGCCATCACATTTAAAAGCATCTCA
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GCCTACCATGAGAATAAGAGAAAGAAAATGAAGATCAATA
GCTTATTCATCTCTTTTTCTTTTTCGTTGGTGTAAAGCCA
ACACCCTGTCTAAAAAACATAAATTTCTTTAATCATTTTG
CCTCTTTTCTCTGTGCTTCAATTAATAAAAAATGGAAAGA
ACCAAAAAAAAAAAATAAAAAAAAAAAATAAAAAAAAAAA
ACAAAAAAAAAAAATAAAAAAAAAAAACAAAAAAAAAAAA
GAAAAAAAAAAAACAAAAAAAAAAAATAAAAAAAAAAAA

10

BR5ES 11 28T K) | TCCCGCAGTCGGCGTCCAGCGGCTCTGCTTGTTCGTGTGT | 2 9
AT—ILEHT S Cas9 GTGTCGTTGCAGGCCTTATTCGGATCCGCCACCATGGACA
mRNA AGAAGTACAGCATCGGACTGGACATCGGAACAAACAGCGT
CGGATGGGCAGTCATCACAGACGAATACAAGGTCCCGAGC
AAGAAGTTCAAGGTCCTGGGAAACACAGACAGACACAGCA
TCAAGAAGAACCTGATCGGAGCACTGCTGTTCGACAGCGG
AGAAACAGCAGAAGCAACAAGACTGAAGAGAACAGCAAGA
AGAAGATACACAAGAAGAAAGAACAGAATCTGCTACCTGC
AGGAAATCTTCAGCAACGAAATGGCAAAGGTCGACGACAG
CTTCTTCCACAGACTGGAAGAAAGCTTCCTGGTCGAAGAA
GACAAGAAGCACGAAAGACACCCGATCTTCGGAAACATCG
TCGACGAAGTCGCATACCACGAAAAGTACCCGACAATCTA
CCAGCTGAGAAAGAAGCTGGTCGACAGCACAGACAAGGCA
GACCTGAGACTGATCTACCTGGCACTGGCACACATGATCA
AGTTCAGAGGACACTTCCTGATCGAAGGAGACCTGAACCC
GGACAACAGCGACGTCGACAAGCTGTTCATCCAGCTGGTC
CAGACATACAACCAGCTGTTCGAAGAAAACCCGATCAACG
CAAGCGGAGTCGACGCAAAGGCAATCCTGAGCGCAAGACT
GAGCAAGAGCAGAAGACTGGAAAACCTGATCGCACAGCTG
CCGGGAGAAAAGAAGAACGGACTGTTCGGAAACCTGATCG
CACTGAGCCTGGGACTGACACCGAACTTCAAGAGCAACTT
CGACCTGGCAGAAGACGCAAAGCTGCAGCTGAGCAAGGAC
ACATACGACGACGACCTGGACAACCTGCTGGCACAGATCG
GAGACCAGTACGCAGACCTGTTCCTGGCAGCAAAGAACCT
GAGCGACGCAATCCTGCTGAGCGACATCCTGAGAGTCAAC
ACAGAAATCACAAAGGCACCGCTGAGCGCAAGCATGATCA
AGAGATACGACGAACACCACCAGGACCTGACACTGCTGAA
GGCACTGGTCAGACAGCAGCTGCCGGAAAAGTACAAGGAA
ATCTTCTTCGACCAGAGCAAGAACGGATACGCAGGATACA
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TCGACGGAGGAGCAAGCCAGGAAGAATTCTACAAGTTCAT
CAAGCCGATCCTGGAAAAGATGGACGGAACAGAAGAACTG
CTGGTCAAGCTGAACAGAGAAGACCTGCTGAGAAAGCAGA
GAACATTCGACAACGGAAGCATCCCGCACCAGATCCACCT
GGGAGAACTGCACGCAATCCTGAGAAGACAGGAAGACTTC
TACCCGTTCCTGAAGGACAACAGAGAAAAGATCGAAAAGA
TCCTGACATTCAGAATCCCGTACTACGTCGGACCGCTGGC
AAGAGGAAACAGCAGATTCGCATGGATGACAAGAAAGAGC
GAAGAAACAATCACACCGTGGAACTTCGAAGAAGTCGTCG
ACAAGGGAGCAAGCGCACAGAGCTTCATCGAAAGAATGAC
AAACTTCGACAAGAACCTGCCGAACGAAAAGGTCCTGCCG
AAGCACAGCCTGCTGTACGAATACTTCACAGTCTAGAACG
AACTGACAAAGGTCAAGTACGTCACAGAAGGAATGAGAAA
GCCGGCATTCCTGAGCGGAGAACAGAAGAAGGCAATCGTC
GACCTGCTGTTCAAGACAAACAGAAAGGTCACAGTCAAGC
AGCTGAAGGAAGACTACTTCAAGAAGATCGAATGCTTCGA
CAGCGTCGAAATCAGCGGAGTCGAAGACAGATTCAACGCA
AGCCTGGGAACATACCACGACCTGCTGAAGATCATCAAGG
ACAAGGACTTCCTGGACAACGAAGAAAACGAAGACATCCT
GGAAGACATCGTCCTGACACTGACACTGTTCGAAGACAGA
GAAATGATCGAAGAAAGACTGAAGACATACGCACACCTGT
TCGACGACAAGGTCATGAAGCAGCTGAAGAGAAGAAGATA
CACAGGATGGGGAAGACTGAGCAGAAAGCTGATCAACGGA
ATCAGAGACAAGCAGAGCGGAAAGACAATCCTGGACTTCC
TGAAGAGCGACGGATTCGCAAACAGAAACTTCATGCAGCT
GATCCACGACGACAGCCTGACATTCAAGGAAGACATCCAG
AAGGCACAGGTCAGCGGACAGGGAGACAGCCTGCACGAAC
ACATCGCAAACCTGGCAGGAAGCCCGGCAATCAAGAAGGG
AATCCTGCAGACAGTCAAGGTCGTCGACGAACTGGTCAAG
GTCATGGGAAGACACAAGCCGGAAAACATCGTCATCGAAA
TGGCAAGAGAAAACCAGACAACACAGAAGGGACAGAAGAA
CAGCAGAGAAAGAATGAAGAGAATCGAAGAAGGAATCAAG
GAACTGGGAAGCCAGATCCTGAAGGAACACCCGGTCGAAA
ACACACAGCTGCAGAACGAAAAGCTGTACCTGTACTACCT
GCAGAACGGAAGAGACATGTACGTCGACCAGGAACTGGAC
ATCAACAGACTGAGCGACTACGACGTCGACCACATCGTCC
CGCAGAGCTTCCTGAAGGACGACAGCATCGACAACAAGGT
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CCTGACAAGAAGCGACAAGAACAGAGGAAAGAGCGACAAC
GTCCCGAGCGAAGAAGTCGTCAAGAAGATGAAGAACTACT
GGAGACAGCTGCTGAACGCAAAGCTGATCACACAGAGAAA
GTTCGACAACCTGACAAAGGCAGAGAGAGGAGGACTGAGC
GAACTGGACAAGGCAGGATTCATCAAGAGACAGCTGGTCG
AAACAAGACAGATCACAAAGCACGTCGCACAGATCCTGGA
CAGCAGAATGAACACAAAGTACGACGAAAACGACAAGCTG
ATCAGAGAAGTCAAGGTCATCACACTGAAGAGCAAGCTGG
TCAGCGACTTCAGAAAGGACTTCCAGTTCTACAAGGTCAG
AGAAATCAACAACTACCACCACGCACACGACGCATACCTG
AACGCAGTCGTCGGAACAGCACTGATCAAGAAGTACCCGA
AGCTGGAAAGCGAATTCGTCTACGGAGACTACAAGGTCTA
CGACGTCAGAAAGATGATCGCAAAGAGCGAACAGGAAATC
GGAAAGGCAACAGCAAAGTACTTCTTCTACAGCAACATCA
TGAACTTCTTCAAGACAGAAATCACACTGGCAAACGGAGA
AATCAGAAAGAGACCGCTGATCGAAACAAACGGAGAAACA
GGAGAAATCGTCTGGGACAAGGGAAGAGACTTCGCAACAG
TCAGAAAGGTCCTGAGCATGCCGCAGGTCAACATCGTCAA
GAAGACAGAAGTCCAGACAGGAGGATTCAGCAAGGAAAGC
ATCCTGCCGAAGAGAAACAGCGACAAGCTGATCGCAAGAA
AGAAGGACTGGGACCCGAAGAAGTACGGAGGATTCGACAG
CCCGACAGTCGCATACAGCGTCCTGGTCGTCGCAAAGGTC
GAAAAGGGAAAGAGCAAGAAGCTGAAGAGCGTCAAGGAAC
TGCTGGGAATCACAATCATGGAAAGAAGCAGCTTCGAAAA
GAACCCGATCGACTTCCTGGAAGGAAAGGGATACAAGGAA
GTCAAGAAGGACCTGATCATCAAGCTGCCGAAGTACAGCC
TGTTCGAACTGGAAAACGGAAGAAAGAGAATGCTGGCAAG
CGCAGGAGAACTGCAGAAGGGAAACGAACTGGCACTGCCG
AGCAAGTACGTCAACTTCCTGTACCTGGCAAGCCACTACG
AAAAGCTGAAGGGAAGCCCGGAAGACAACGAACAGAAGCA
GCTGTTCGTCGAACAGCACAAGCACTACCTGGACGAAATC
ATCGAACAGATCAGCGAATTCAGGAAGAGAGTCATCCTGG
CAGACGCAAACCTGGACAAGGTCCTGAGCGCATACAACAA
GCACAGAGACAAGGCGATCAGAGAACAGGCAGAAAACATC
ATCCACCTGTTCACACTGACAAACCTGGGAGCACCGGCAG
CATTCAAGTACTTCGACACAACAATCGACAGAAAGAGATA
GACAAGCACAAAGGAAGTCCTGGACGCAACACTGATCCAC
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CAGAGCATCACAGGACTGTACGAAACAAGAATCGACCTGA
GCCAGCTGGGAGGAGACGGAGGAGGAAGCCCGAAGAAGAA
GAGAAAGGTCTAGCTAGCCATCACATTTAAAAGCATCTCA
GCCTACCATGAGAATAAGAGAAAGAAAATGAAGATCAATA
GCTTATTCATCTCTTTTTCTTTTTCGTTGGTGTAAAGCCA
ACACCCTGTCTAAAAAACATAAATTTCTTTAATCATTTTG
CCTCTTTTCTCTGTGCTTCAATTAATAAAAAATGGAAAGA
ACCAAAAAAAATAAAAAAAATAAAAAAAACAAAAAAAAAA
AAAAAAGAAAAAAAATAAAAAAAACAAAAAAAACAAAAAA
AATAAAAAAAAGAAAAAAAACAAAAAAAAT AAAAAAAA

BIES 19 28T KR
AT—IVEHT S Cas9
mRNA

TCCCGCAGTCGGCGTCCAGCGGCTCTGCTTGTTCGTGTGT
GTGTCGTTGCAGGCCTTATTCGGATCCGCCACCATGGACA
AGAAGTACAGCATCGGACTGGACATCGGAACAAACAGCGT
CGGATGGGCAGTCATCACAGACGAATACAAGGTCCCGAGC
AAGAAGTTCAAGGTCCTGGGAAACACAGACAGACACAGCA
TCAAGAAGAACCTGATCGGAGCACTGCTGTTCGACAGCGG
AGAAACAGCAGAAGCAACAAGACTGAAGAGAACAGCAAGA
AGAAGATACACAAGAAGAAAGAACAGAATCTGCTACCTGG
AGGAAATCTTCAGCAACGAAATGGCAAAGGTCGACGACAG
CTTCTTCCACAGACTGGAAGAAAGCTTCCTGGTCGAAGAA
GACAAGAAGCACGAAAGACACCCGATCTTCGGAAACATCG
TCGACGAAGTCGCATACCACGAAAAGTACGCGACAATCTA
CCACCTGAGAAAGAAGCTGGTCGACAGCACAGACAAGGCA
GACCTGAGACTGATCTACCTGGCACTGGCACACATGATCA
AGTTCAGAGGACACTTCCTGATCGAAGGAGACCTGAACGC
GGACAACAGCGACGTCGACAAGCTGTTCATCCAGCTGGTC
CAGACATACAACCAGCTGTTCGAAGAAAACCCGATCAACG
CAAGCGGAGTCGACGCAAAGGCAATCCTGAGCGCAAGACT
GAGCAAGAGCAGAAGACTGGAAAACCTGATCGCACAGCTG
CCGGGAGAAAAGAAGAACGGACTGTTCGGAAACCTGATCG
CACTGAGCCTGGGACTGACACCGAACTTCAAGAGCAACTT
CGACCTGGCAGAAGACGCAAAGCTGCAGCTGAGCAAGGAC
ACATACGACGACGACCTGGACAACCTGCTGGCACAGATCG
GAGACCAGTACGCAGACCTGTTCCTGGCAGCAAAGAACCT
GAGCGACGCAATCCTGCTGAGCGACATCCTGAGAGTCAAC
ACAGAAATCACAAAGGCACCGCTGAGCGCAAGCATGATCA
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AGAGATACGACGAACACCACCAGGACCTGACACTGCTGAA
GGCACTGGTCAGACAGCAGCTGCCGGAAAAGTACAAGGAA
ATCTTCTTCGACCAGAGCAAGAACGGATACGCAGGATACA
TCGACGGAGGAGCAAGCCAGGAAGAATTCTACAAGTTCAT
CAAGCCGATCCTGGAAAAGATGGACGGAACAGAAGAACTG
CTGGTCAAGCTGAACAGAGAAGACCTGCTGAGAAAGCAGA
GAACATTCGACAACGGAAGCATCCCGCACCAGATCCACCT
GGGAGAACTGCACGCAATCCTGAGAAGACAGGAAGACTTC
TACCCGTTCCTGAAGGACAACAGAGAAAAGATCGAAAAGA
TCCTGACATTCAGAATCCCGTACTACGTCGGACCGCTGGC
AAGAGGAAACAGCAGATTCGCATGGATGACAAGAAAGAGC
GAAGAAACAATCACACCGTGGAACTTCGAAGAAGTCGTCG
ACAAGGGAGCAAGCGCACAGAGCTTCATCGAAAGAATGAC
AAACTTCGACAAGAACCTGCCGAACGAAAAGGTCCTGCCG
AAGCACAGCCTGCTGTACGAATACTTCACAGTCTACAACG
AACTGACAAAGGTCAAGTACGTCACAGAAGGAATGAGAAA
GCCGGCATTCCTGAGCGGAGAACAGAAGAAGGCAATCGTC
GACCTGCTGTTCAAGACAAACAGAAAGGTCACAGTCAAGC
AGCTGAAGGAAGACTACTTCAAGAAGATCGAATGCTTCGA
CAGCGTCGAAATCAGCGGAGTCGAAGACAGATTCAACGCA
AGCCTGGGAACATACCACGACCTGCTGAAGATCATCAAGG
ACAAGGACTTCCTGGACAACGAAGAAAACGAAGACATCCT
GGAAGACATCGTCCTGACACTGACACTGTTCGAAGACAGA
GAAATGATCGAAGAAAGACTGAAGACATACGCACACCTGT
TCGACGACAAGGTCATGAAGCAGCTGAAGAGAAGAAGATA
CACAGGATGGGGAAGACTGAGCAGAAAGCTGATCAACGGA
ATCAGAGACAAGCAGAGCGGAAAGACAATCCTGGACTTGC
TGAAGAGCGACGGATTCGCAAACAGAAACTTCATGCAGCT
GATCCACGACGACAGCCTGACATTCAAGGAAGACATCCAG
AAGGCACAGGTCAGCGGACAGGGAGACAGCCTGCACGAAC
ACATCGCAAACCTGGCAGGAAGCCCGGCAATCAAGAAGGG
AATCCTGCAGACAGTCAAGGTCGTCGACGAACTGGTCAAG
GTCATGGGAAGACACAAGCCGGAAAACATCGTCATCGAAA
TGGCAAGAGAAAACCAGACAACACAGAAGGGACAGAAGAA
CAGCAGAGAAAGAATGAAGAGAATCGAAGAAGGAATCAAG
GAACTGGGAAGCCAGATGCTGAAGGAACACCCGGTCGAAA
ACACACAGCTGCAGAACGAAAAGCTGTACCTGTACTACCT
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GCAGAACGGAAGAGACATGTACGTCGACCAGGAACTGGAC
ATCAACAGACTGAGCGACTACGACGTCGACCACATCGTGC
CGCAGAGCTTCCTGAAGGACGACAGCATCGACAACAAGGT
CCTGACAAGAAGCGACAAGAACAGAGGAAAGAGCGACAAC
GTCCCGAGCGAAGAAGTCGTCAAGAAGATGAAGAACTACT
GGAGACAGCTGCTGAACGCAAAGCTGATCACACAGAGAAA
GTTCGACAACCTGACAAAGGCAGAGAGAGGAGGACTGAGC
GAACTGGACAAGGCAGGATTCATCAAGAGACAGCTGGTCG
AAACAAGACAGATCACAAAGCACGTCGCACAGATCCTGGA
CAGCAGAATGAACACAAAGTACGACGAAAACGACAAGCTG
ATCAGAGAAGTCAAGGTCATCACACTGAAGAGCAAGCTGG
TCAGCGACTTCAGAAAGGACTTCCAGTTCTACAAGGTCAG
AGAAATCAACAACTACCACCACGCACACGACGCATACCTG
AACGCAGTCGTCGGAACAGCACTGATCAAGAAGTACCCGA
AGCTGGAAAGCGAATTCGTCTACGGAGACTACAAGGTCTA
CGACGTCAGAAAGATGATCGCAAAGAGCGAACAGGAAATC
GGAAAGGCAACAGCAAAGTACTTCTTCTACAGCAACATCA
TGAACTTCTTCAAGACAGAAATCACACTGGCAAACGGAGA
AATCAGAAAGAGACCGCTGATCGAAACAAACGGAGAAACA
GGAGAAATCGTCTGGGACAAGGGAAGAGACTTCGCAACAG
TCAGAAAGGTCCTGAGCATGCCGCAGGTCAACATCGTCAA
GAAGACAGAAGTCCAGACAGGAGGATTCAGCAAGGAAAGC
ATCCTGCCGAAGAGAAACAGCGACAAGCTGATCGCAAGAA
AGAAGGACTGGGACCCGAAGAAGTACGGAGGATTCGACAG
CCCGACAGTCGCATAGAGCGTCCTGGTCGTCGCAAAGGTC
GAAAAGGGAAAGAGCAAGAAGCTGAAGAGCGT CAAGGAAC
TGCTGGGAATCACAATCATGGAAAGAAGCAGCTTCGAAAA
GAACCCGATCGACTTCCTGGAAGCAAAGGGATACAAGGAA
GTCAAGAAGGACCTGATCATCAAGCTGCCGAAGTACAGCC
TGTTCGAACTGGAAAACGGAAGAAAGAGAATGCTGGCAAG
CGCAGGAGAACTGCAGAAGGGAAACGAACTGGCACTGCCG
AGCAAGTACGTCAACTTCCTGTACCTGGCAAGCCACTACG
AAAAGCTGAAGGGAAGCCCGGAAGACAACGAACAGAAGCA
GCTGTTCGTCGAACAGCACAAGCACTACCTGGACGAAATC
ATCGAACAGATCAGCGAATTCAGCAAGAGAGTCATCCTGG
CAGACGCAAACCTGGACAAGGTCCTGAGGGCATACAACAA
GCACAGAGACAAGCCGATCAGAGAACAGGCAGAAAACATC
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ATCCACCTGTTCACACTGACAAACCTGGGAGCACCGGCAG
CATTCAAGTACTTCGACACAACAATCGACAGAAAGAGATA
CACAAGCACAAAGGAAGTCCTGGACGCAACACTGATCCAC
CAGAGCATCACAGGACTGTACGAAACAAGAATCGACCTGA
GCCAGCTGGGAGGAGACGGAGGAGGAAGCCCGAAGAAGAA
GAGAAAGGTCTAGCTAGCCATCACATTTAAAAGCATCTCA
GCCTACCATGAGAATAAGAGAAAGAAAATGAAGATCAATA
GCTTATTCATCTCTTTTTCTTTTTCGTTGGTGTAAAGCCA
ACACCCTGTCTAAAAAACATAAATTTCTTTAATCATTTTG
CCTCTTTTCTCTGTGCTTCAATTAATAAAAAATGGAAAGA
ACCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAA

10

EHES 2 %8 HKR"Y A | TCCCGCAGTCGGCGTCCAGCGGCTCTGCTTGTTCGTGTGT | 3 1
T—ILEHRT S Cas9 GTGTCGTTGCAGGCCTTATTCGGATCCGCCACCATGGACA
mRNA AGAAGTACAGCATCGGACTGGACATCGGAACAAACAGCGT
CGGATGGGCAGTCATCACAGACGAATACAAGGTCCCGAGC
AAGAAGTTCAAGGTCCTGGGAAACACAGACAGACACAGCA
TCAAGAAGAACCTGATCGGAGCACTGCTGTTCGACAGCGG
AGAAACAGCAGAAGCAACAAGACTGAAGAGAACAGCAAGA
AGAAGATACACAAGAAGAAAGAACAGAATCTGCTACCTGC
AGGAAATCTTCAGCAACGAAATGGCAAAGGTCGACGACAG
CTTCTTCCACAGACTGGAAGAAAGCTTCCTGGTCGAAGAA
GACAAGAAGCACGAAAGACACCCGATCTTCGGAAACATCG
TCGACGAAGTCGCATACCACGAAAAGTACCCGACAATCTA
CCACCTGAGAAAGAAGCTGGTCGACAGCACAGACAAGGCA
GACCTGAGACTGATCTACCTGGCACTGGCACACATGATCA
AGTTCAGAGGACACTTCCTGATCGAAGGAGACCTGAACGC
GGACAACAGCGACGTCGACAAGCTGTTCATCCAGCTGGTC
CAGACATACAACCAGCTGTTCGAAGAAAACCCGATCAACG
CAAGCGGAGTCGACGCAAAGGCAATCCTGAGCGCAAGACT
GAGCAAGAGCAGAAGACTGGAAAACCTGATCGCACAGCTG
CCGGGAGAAAAGAAGAACGGACTGTTCGGAAACCTGATCG
CACTGAGCCTGGGACTGACACCGAACTTCAAGAGCAACTT
CGACCTGGCAGAAGACGCAAAGCTGCAGCTGAGCAAGGAC
ACATACGACGACGACCTGGACAACCTGCTGGCACAGATCG
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GAGACCAGTACGCAGACCTGTTCCTGGCAGCAAAGAACCT
GAGCGACGCAATCCTGCTGAGCGACATCCTGAGAGTCAAC
ACAGAAATCACAAAGGCACCGCTGAGCGCAAGCATGATCA
AGAGATACGACGAACACCACCAGGACCTGACACTGCTGAA
GGCACTGGTCAGACAGCAGCTGCCGGAAAAGTACAAGGAA
ATCTTCTTCGACCAGAGCAAGAACGGATACGCAGGATACA
TCGACGGAGGAGCAAGCCAGGAAGAATTCTACAAGTTCAT
CAAGCCGATCCTGGAAAAGATGGACGGAACAGAAGAACTG
CTGGTCAAGCTGAACAGAGAAGACCTGCTGAGAAAGCAGA
GAACATTCGACAACGGAAGCATCCCGGACCAGATCCACCT
GGGAGAACTGCACGCAATCCTGAGAAGACAGGAAGACTTC
TACCCGTTCCTGAAGGACAACAGAGAAAAGATCGAAAAGA
TCCTGACATTCAGAATCCCGTACTACGTCGGACCGCTGGC
AAGAGGAAACAGCAGATTCGCATGGATGACAAGAAAGAGC
GAAGAAACAATCACACCGTGGAACTTCGAAGAAGTCGTCG
ACAAGGGAGCAAGCGCACAGAGCTTCATCGAAAGAATGAC
AAACTTCGACAAGAACCTGCCGAACGAAAAGGTCCTGCCG
AAGCACAGCCTGCTGTACGAATACTTCACAGTCTACAACG
AACTGACAAAGGTCAAGTACGTCACAGAAGGAATGAGAAA
GCCGGCATTCCTGAGCGGAGAACAGAAGAAGGCAATCGTC
GACCTGCTGTTCAAGACAAACAGAAAGGTCACAGTCAAGC
AGCTGAAGGAAGAGCTACTTCAAGAAGATCGAATGCTTCGA
CAGCGTCGAAATCAGCGGAGTCGAAGACAGATTCAACGCA
AGCCTGGGAACATACCACGAGCTGCTGAAGATCATCAAGG
ACAAGGACTTCCTGGACAACGAAGAAAACGAAGACATCCT
GGAAGACATCGTCCTGACACTGACACTGTTCGAAGACAGA
GAAATGATCGAAGAAAGACTGAAGACATACGCACACCTGT
TCGACGACAAGGTCATGAAGCAGCTGAAGAGAAGAAGATA
CACAGGATGGGGAAGACTGAGCAGAAAGCTGATCAACGGA
ATCAGAGACAAGCAGAGCGGAAAGACAATCCTGGACTTCC
TGAAGAGCGACGGATTCGCAAACAGAAACTTCATGCAGCT
GATCCACGACGACAGCCTGACATTCAAGGAAGACATCCAG
AAGGCACAGGTCAGCGGACAGGGAGACAGCCTGCACGAAC
ACATCGCAAACCTGGCAGGAAGCCCGGCAATCAAGAAGGG
AATCCTGCAGACAGTCAAGGTCGTCGACGAACTGGTCAAG
GTCATGGGAAGACACAAGCCGGAAAACATCGTCATCGAAA
TGGCAAGAGAAAAGCAGACAACACAGAAGGGACAGAAGAA
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CAGCAGAGAAAGAATGAAGAGAATCGAAGAAGGAATCAAG
GAACTGGGAAGCCAGATCCTGAAGGAACACCCGGTCGAAA
ACACACAGCTGCAGAACGAAAAGCTGTACCTGTACTACCT
GCAGAACGGAAGAGACATGTACGTCGACCAGGAACTGGAC
ATCAACAGACTGAGCGACTACGACGTCGACCACATCGTCC
CGCAGAGCTTCCTGAAGGACGACAGCATCGACAACAAGGT
CCTGACAAGAAGCGACAAGAACAGAGGAAAGAGCGACAAC
GTCCCGAGCGAAGAAGTCGTCAAGAAGATGAAGAACTACT
GGAGACAGCTGCTGAACGCAAAGCTGATCACACAGAGAAA
GTTCGACAACCTGACAAAGGCAGAGAGAGGAGGACTGAGC
GAACTGGACAAGGCAGGATTCATCAAGAGACAGCTGGTCG
AAACAAGACAGATCACAAAGCACGTCGCACAGATCCTGGA
CAGCAGAATGAACACAAAGTACGACGAAAACGACAAGCTG
ATCAGAGAAGTCAAGGTCATCACACTGAAGAGCAAGCTGG
TCAGCGACTTCAGAAAGGACTTCCAGTTCTACAAGGTCAG
AGAAATCAACAACTACCACCACGCACACGACGCATACCTG
AACGCAGTCGTCGGAACAGCACTGATCAAGAAGTACCCGA
AGCTGGAAAGCGAATTCGTCTACGGAGACTACAAGGTCTA
CGACGTCAGAAAGATGATCGCAAAGAGCGAACAGGAAATC
GGAAAGGCAACAGCAAAGTACTTGTTCTACAGCAACATCA
TGAACTTCTTCAAGACAGAAATCACACTGGCAAACGGAGA
AATCAGAAAGAGACCGCTGATCGAAACAAACGGAGAAACA
GGAGAAATCGTCTGGGACAAGGGAAGAGACTTCGCAACAG
TCAGAAAGGTCCTGAGCATGCCGCAGGTCAACATCGTCAA
GAAGACAGAAGTCCAGACAGGAGGATTCAGCAAGGAAAGC
ATCCTGCCGAAGAGAAACAGCGACAAGCTGATCGCAAGAA
AGAAGGACTGGGACCCGAAGAAGTACGGAGGATTCGACAG
CCCGACAGTCGCATACAGCGTCCTGGTCGTCGCAAAGGTC
GAAAAGGGAAAGAGCAAGAAGCTGAAGAGCGTCAAGGAAC
TGCTGGGAATCACAATCATGGAAAGAAGCAGCTTCGAAAA
GAACCCGATCGACTTCCTGGAAGCAAAGGGATACAAGGAA
GTCAAGAAGGACCTGATCATCAAGCTGCCGAAGTACAGCC
TGTTCGAACTGGAAAACGGAAGAAAGAGAATGCTGGCAAG
CGCAGGAGAACTGCAGAAGGGAAACGAACTGGCACTGCCG
AGCAAGTACGTCAACTTCCTGTACCTGGCAAGCCACTACG
AAAAGCTGAAGGGAAGCCCGGAAGACAACGAACAGAAGCA
GCTGTTCGTCGAACAGCACAAGCACTACCTGGACGAAATC
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