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rFrty b, 7 KU KA & A/U

N4

Gly GGC GGC GGC

Glu GAG GAG GAG

Asp GAC GAC GAC

Val GTG GTG GTG

Ala GCC GCC GCC

Arg AGA CGG CGG

Ser AGC TCC AGC

Lys AAG AAG AAG

Asn AAC AAC AAC

Met ATG ATG ATG

lle ATC ATC ATC

Thr ACC ACC ACC

Trp TGG TGG TGG

Cys TGC TGC TGC

Tyr TAC TAC TAC

Leu CTG CTG CTG

Phe TTC TTC TTC

Gln CAG CAG CAG

His CAC CAC CAC
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#F1. BAEAMEEONTLA—200 1 ZHW Mt MTHEO 250 RF—a v MIB
TAT ) AREDET T HE—5 RO Z =y FOA T IV O Y R

_ . |PHH= v k1 PHH 7 > b 2

IS T T — —
AL DA . AL T AL T

a v pfE pfE

V(%) JW(%)
. T a—r

F B =y L 92.57+7.85 0.001 93.50+0.10 1.91E-07

b4
AT 2=y k] BiEFHE 7.37+0.72 0.002 143 +0.12 1.99E-04
FTH =K k2 A4 hay [3.70+0.10 3.90E-06 |1.07+0.15 4.11E-03
FT7 2~ 3 =L e alii] 0.87 +0.06 3.50E-05 |0.50+0.20 0.037
FT7H = k4 BiEFHE 1.50 £ 0.69 0.03 0.33 £ 0.06 0.001
FT7HE = S =g e alii| 0.30+0.10 0.02 0.13 = 0.06 0.029
FT7H =6 A4y [027+0.06 0.01 0.10 + 0.00 0.211
FT7HE =T M1 Bi=FHE 0.27 +0.06 0.01 0.10 = 0.00 0.091
KFEOMIT, ZUMEPERINTATH—Fy b T A%EFT, PHHIZOIE MFlaz &
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0.1 ak—bk 1o | 821 S77Y 89.0 149.94 78 H -19.00
1 (CIS1)
100.64 140 H -45.63
80.58 28 A H -56.47
87.61 56 B H -52.67
97.7 4754 A -47.22
99.3 67 HH -46.36
86.36 9/ H H -53.35
105.66 27mAH [-42.92
0.1 C1S2 70.4 T60A 596.0 208.23 70 H -16.34
17431 14 HH -29.97
132.54 28 HA -46.75
201.88 47°H 8B -18.89
203.72 6 A A -18.15
283.50 9 H A 13.90
198.51 12738 |-2024
236.53 18/°H B |-4.97
0.1 C1S3 89.1 T60A, 127.0 234.60 70H -14.12
TS0A
149.47 14 HH -4528
130.28 220 H -52.30
123.75 56 A H -54.69
153.35 A7 A B -43 .86
184.25 67 HH -32.55
142.57 9MAH -47 81
150.61 12288 |-44.86
03 | cast 83.3 S77Y 118.0 130.94 7HH -43.78
61.95 148 H -73.40
4578 28 A H -80.34
56.26 56 A H -75.84
51.62 47°H H -77.84
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44.81 6/mAH  |-80.76
33.34 9omAE  |[-85.69
29.90 22HAE |-87.16
03 [C252 84.0 | T60A 359.0 10002 [7pH -30.43
30.57 14 BB 7874
2331 28 H H -83.79
33.47 56 H H -76.72
35.25 4700|7548
31.88 67 A H |-7783
28.71 9/mHAE |-80.03
20.03 1272HH |-86.07
03 |C2S3 899 | H90D <50.0 84.08 7HB 7198
20.00 14 A H 93.34
12.81 28 A H 95.73
2837 56 FI H -90.55
25.61 4aA R0 [-9147
17.87 6/ HB |-94.04
21.97 9omAH  |[-92.68
21.34 27HH |-928
07 |cC4Sl 624 | E42D 58.0 12035 |7BH 2134
58.76 14 HH -61.60
51.72 28 HE -66.19
4126 56 H H -73.03
48.44 47vA B [-6834
46.19 6/hAH  [-69.81
07 |C4s2 976 | E74G <50.0 77.36 7HH 63.17
22.40 14 A H -89.34
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11.66 28 H A -94.45
10.94 56 H A -94.79
8.33 470 H  |-96.03
10.26 6/mAA [-95.12
0.7 |cC4s3 86.7 | T60A 1950 | 71.80 7HH -78.34
18.39 14 A H -94.45
8.72 28 FI H -97.37
15.93 56 FL A -95.20
20.37 47 AH  [-9386
16.36 6 HH  |-9507
18.48 9OMHHE |-9443
1.0 | C381 759 | E42D 56.0 12191 |[7HH -42.92
43.08 14 HH -79.83
25.10 28 HH -88.25
e | BlESk [ -89.51
L B
24.34 47 AH  |-88.60
25.30 67 AH [-88.16
34.48 9MnAH _|-83.86
1.0 [c3s2 74.6 | E62D 140.0 ] 65.55 7HH -69.24
22.43 14 A H -89.47
12.54 28 [ H -94.11
11.75 56 1 H -94.48
12.10 4701 H  ]-9432
10.43 6mAH |-95.11
1.0 [c3s3 111.0 [ T80A <50.0 | 36.70 7HH -76.51
8.49 14 A A -94.56
6.33 28 [ H -95.95
6.74 56 H A -95.69
5.98 4nHE [-96.17
7.99 67 HH |-94.88
1.0 | C384 [59.1 Jv3oM ]193.0 [e4.14 7 H A -77.97
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16.07 14 HH -94 48

9.72 28 HH -96.66

10.07 56 H H -96.54

11.34 47/°HH -96.11

9.97 67 H H -96.58
1.0 | C3S5 69.2 S50R 544.0 43.01 7HE -79.84

26.61 14 HHA -87.53

26.74 28 HA -87.47

42.54 56 A H -80.06

21.70 470H H -89.83

35.50 6 72H H -83.36

8.94 9/ HH -95.81
1.0 | C3S86 88.6 T60A 84.0 4495 7HHB -87.13

11.39 14 A H -96.74

8.26 28 HH -97.64

4.10 56 0 H -98.83

475 47/ HH -98.64

430 67 H -98.77

4.65 9/ HH 98.67
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18.83 14 H H -89.48
0.7 |Clas3 88 AR | 2480 86.96 7HH -70.71
23.76 14 A H -92.00
16.32 28 HH -94.50
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oooooao
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1 Sp. Cas9 % ATGGACAAGAAGTACAGCATCGGACTGGACATCGGAACAAACAG
a— k3% | CGTCGGATGGGCAGTCATCACAGACGAATACAAGGTCCCGAGCA
ORF AGAAGTTCAAGGTCCTGGGAAACACAGACAGACACAGCATCAAG

AAGAACCTGATCGGAGCACTGCTGTTCGACAGCGGAGAAACAGC
AGAAGCAACAAGACTGAAGAGAACAGCAAGAAGAAGATACACA
AGAAGAAAGAACAGAATCTGCTACCTGCAGGAAATCTTCAGCAA
CGAAATGGCAAAGGTCGACGACAGCTTCTTCCACAGACTGGAAG
AAAGCTTCCTGGTCGAAGAAGACAAGAAGCACGAAAGACACCCG
ATCTTCGGAAACATCGTCGACGAAGTCGCATACCACGAAAAGTAC
CCGACAATCTACCACCTGAGAAAGAAGCTGGTCGACAGCACAGA
CAAGGCAGACCTGAGACTGATCTACCTGGCACTGGCACACATGAT
CAAGTTCAGAGGACACTTCCTGATCGAAGGAGACCTGAACCCGGA
CAACAGCGACGTCGACAAGCTGTTCATCCAGCTGGTCCAGACATA
CAACCAGCTGTTCGAAGAAAACCCGATCAACGCAAGCGGAGTCG
ACGCAAAGGCAATCCTGAGCGCAAGACTGAGCAAGAGCAGAAGA
CTGGAAAACCTGATCGCACAGCTGCCGGGAGAAAAGAAGAACGG
ACTGTTCGGAAACCTGATCGCACTGAGCCTGGGACTGACACCGAA
CTTCAAGAGCAACTTCGACCTGGCAGAAGACGCAAAGCTGCAGCT
GAGCAAGGACACATACGACGACGACCTGGACAACCTGCTGGCAC
AGATCGGAGACCAGTACGCAGACCTGTTCCTGGCAGCAAAGAAC
CTGAGCGACGCAATCCTGCTGAGCGACATCCTGAGAGTCAACACA
GAAATCACAAAGGCACCGCTGAGCGCAAGCATGATCAAGAGATA
CGACGAACACCACCAGGACCTGACACTGCTGAAGGCACTGGTCA
GACAGCAGCTGCCGGAAAAGTACAAGGAAATCTTCTTCGACCAG
AGCAAGAACGGATACGCAGGATACATCGACGGAGGAGCAAGCCA
GGAAGAATTCTACAAGTTCATCAAGCCGATCCTGGAAAAGATGGA
CGGAACAGAAGAACTGCTGGTCAAGCTGAACAGAGAAGACCTGC
TGAGAAAGCAGAGAACATTCGACAACGGAAGCATCCCGCACCAG
ATCCACCTGGGAGAACTGCACGCAATCCTGAGAAGACAGGAAGA
CTTCTACCCGTTCCTGAAGGACAACAGAGAAAAGATCGAAAAGAT
CCTGACATTCAGAATCCCGTACTACGTCGGACCGCTGGCAAGAGG
AAACAGCAGATTCGCATGGATGACAAGAAAGAGCGAAGAAACAA
TCACACCGTGGAACTTCGAAGAAGTCGTCGACAAGGGAGCAAGC
GCACAGAGCTTCATCGAAAGAATGACAAACTTCGACAAGAACCT
GCCGAACGAAAAGGTCCTGCCGAAGCACAGCCTGCTGTACGAAT
ACTTCACAGTCTACAACGAACTGACAAAGGTCAAGTACGTCACAG
AAGGAATGAGAAAGCCGGCATTCCTGAGCGGAGAACAGAAGAAG
GCAATCGTCGACCTGCTGTTCAAGACAAACAGAAAGGTCACAGTC
AAGCAGCTGAAGGAAGACTACTTCAAGAAGATCGAATGCTTCGA
CAGCGTCGAAATCAGCGGAGTCGAAGACAGATTCAACGCAAGCC
TGGGAACATACCACGACCTGCTGAAGATCATCAAGGACAAGGAC
TTCCTGGACAACGAAGAAAACGAAGACATCCTGGAAGACATCGT
CCTGACACTGACACTGTTCGAAGACAGAGAAATGATCGAAGAAA
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GACTGAAGACATACGCACACCTGTTCGACGACAAGGTCATGAAGC
AGCTGAAGAGAAGAAGATACACAGGATGGGGAAGACTGAGCAGA
AAGCTGATCAACGGAATCAGAGACAAGCAGAGCGGAAAGACAAT
CCTGGACTTCCTGAAGAGCGACGGATTCGCAAACAGAAACTTCAT
GCAGCTGATCCACGACGACAGCCTGACATTCAAGGAAGACATCCA
GAAGGCACAGGTCAGCGGACAGGGAGACAGCCTGCACGAACACA
TCGCAAACCTGGCAGGAAGCCCGGCAATCAAGAAGGGAATCCTG
CAGACAGTCAAGGTCGTCGACGAACTGGTCAAGGTCATGGGAAG
ACACAAGCCGGAAAACATCGTCATCGAAATGGCAAGAGAAAACC
AGACAACACAGAAGGGACAGAAGAACAGCAGAGAAAGAATGAA
GAGAATCGAAGAAGGAATCAAGGAACTGGGAAGCCAGATCCTGA
AGGAACACCCGGTCGAAAACACACAGCTGCAGAACGAAAAGCTG
TACCTGTACTACCTGCAGAACGGAAGAGACATGTACGTCGACCAG
GAACTGGACATCAACAGACTGAGCGACTACGACGTCGACCACATC
GTCCCGCAGAGCTTCCTGAAGGACGACAGCATCGACAACAAGGTC
CTGACAAGAAGCGACAAGAACAGAGGAAAGAGCGACAACGTCCC
GAGCGAAGAAGTCGTCAAGAAGATGAAGAACTACTGGAGACAGC
TGCTGAACGCAAAGCTGATCACACAGAGAAAGTTCGACAACCTG
ACAAAGGCAGAGAGAGGAGGACTGAGCGAACTGGACAAGGCAG
GATTCATCAAGAGACAGCTGGTCGAAACAAGACAGATCACAAAG
CACGTCGCACAGATCCTGGACAGCAGAATGAACACAAAGTACGA
CGAAAACGACAAGCTGATCAGAGAAGTCAAGGTCATCACACTGA
AGAGCAAGCTGGTCAGCGACTTCAGAAAGGACTTCCAGTTCTACA
AGGTCAGAGAAATCAACAACTACCACCACGCACACGACGCATAC
CTGAACGCAGTCGTCGGAACAGCACTGATCAAGAAGTACCCGAA
GCTGGAAAGCGAATTCGTCTACGGAGACTACAAGGTCTACGACGT
CAGAAAGATGATCGCAAAGAGCGAACAGGAAATCGGAAAGGCAA
CAGCAAAGTACTTCTTCTACAGCAACATCATGAACTTCTTCAAGA
CAGAAATCACACTGGCAAACGGAGAAATCAGAAAGAGACCGCTG
ATCGAAACAAACGGAGAAACAGGAGAAATCGTCTGGGACAAGGG
AAGAGACTTCGCAACAGTCAGAAAGGTCCTGAGCATGCCGCAGG
TCAACATCGTCAAGAAGACAGAAGTCCAGACAGGAGGATTCAGC
AAGGAAAGCATCCTGCCGAAGAGAAACAGCGACAAGCTGATCGC
AAGAAAGAAGGACTGGGACCCGAAGAAGTACGGAGGATTCGACA
GCCCGACAGTCGCATACAGCGTCCTGGTCGTCGCAAAGGTCGAAA
AGGGAAAGAGCAAGAAGCTGAAGAGCGTCAAGGAACTGCTGGGA
ATCACAATCATGGAAAGAAGCAGCTTCGAAAAGAACCCGATCGA
CTTCCTGGAAGCAAAGGGATACAAGGAAGTCAAGAAGGACCTGA
TCATCAAGCTGCCGAAGTACAGCCTGTTCGAACTGGAAAACGGAA
GAAAGAGAATGCTGGCAAGCGCAGGAGAACTGCAGAAGGGAAAC
GAACTGGCACTGCCGAGCAAGTACGTCAACTTCCTGTACCTGGCA
AGCCACTACGAAAAGCTGAAGGGAAGCCCGGAAGACAACGAACA
GAAGCAGCTGTTCGTCGAACAGCACAAGCACTACCTGGACGAAAT
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CATCGAACAGATCAGCGAATTCAGCAAGAGAGTCATCCTGGCAG
ACGCAAACCTGGACAAGGTCCTGAGCGCATACAACAAGCACAGA
GACAAGCCGATCAGAGAACAGGCAGAAAACATCATCCACCTGTT
CACACTGACAAACCTGGGAGCACCGGCAGCATTCAAGTACTTCGA
CACAACAATCGACAGAAAGAGATACACAAGCACAAAGGAAGTCC
TGGACGCAACACTGATCCACCAGAGCATCACAGGACTGTACGAA
ACAAGAATCGACCTGAGCCAGCTGGGAGGAGACGGAGGAGGAAG
CCCGAAGAAGAAGAGAAAGGTCTAG

Sp. Cas9 %
a— 45
ORF

ATGGACAAGAAGTACTCCATCGGCCTGGACATCGGCACCAACTCC
GTGGGCTGGGCCGTGATCACCGACGAGTACAAGGTGCCCTCCAAG
AAGTTCAAGGTGCTGGGCAACACCGACCGGCACTCCATCAAGAA
GAACCTGATCGGCGCCCTGCTGTTCGACTCCGGCGAGACCGCCGA
GGCCACCCGGCTGAAGCGGACCGCCCGGCGGCGGTACACCCGGC
GGAAGAACCGGATCTGCTACCTGCAGGAGATCTTCTCCAACGAGA
TGGCCAAGGTGGACGACTCCTTCTTCCACCGGCTGGAGGAGTCCT
TCCTGGTGGAGGAGGACAAGAAGCACGAGCGGCACCCCATCTTC
GGCAACATCGTGGACGAGGTGGCCTACCACGAGAAGTACCCCAC
CATCTACCACCTGCGGAAGAAGCTGGTGGACTCCACCGACAAGGC
CGACCTGCGGCTGATCTACCTGGCCCTGGCCCACATGATCAAGTT
CCGGGGCCACTTCCTGATCGAGGGCGACCTGAACCCCGACAACTC
CGACGTGGACAAGCTGTTCATCCAGCTGGTGCAGACCTACAACCA
GCTGTTCGAGGAGAACCCCATCAACGCCTCCGGCGTGGACGCCAA
GGCCATCCTGTCCGCCCGGCTGTCCAAGTCCCGGCGGCTGGAGAA
CCTGATCGCCCAGCTGCCCGGCGAGAAGAAGAACGGCCTGTTCGG
CAACCTGATCGCCCTGTCCCTGGGCCTGACCCCCAACTTCAAGTCC
AACTTCGACCTGGCCGAGGACGCCAAGCTGCAGCTGTCCAAGGAC
ACCTACGACGACGACCTGGACAACCTGCTGGCCCAGATCGGCGAC
CAGTACGCCGACCTGTTCCTGGCCGCCAAGAACCTGTCCGACGCC
ATCCTGCTGTCCGACATCCTGCGGGTGAACACCGAGATCACCAAG
GCCCCCCTGTCCGCCTCCATGATCAAGCGGTACGACGAGCACCAC
CAGGACCTGACCCTGCTGAAGGCCCTGGTGCGGCAGCAGCTGCCC
GAGAAGTACAAGGAGATCTTCTTCGACCAGTCCAAGAACGGCTAC
GCCGGCTACATCGACGGCGGCGCCTCCCAGGAGGAGTTCTACAAG
TTCATCAAGCCCATCCTGGAGAAGATGGACGGCACCGAGGAGCTG
CTGGTGAAGCTGAACCGGGAGGACCTGCTGCGGAAGCAGCGGAC
CTTCGACAACGGCTCCATCCCCCACCAGATCCACCTGGGCGAGCT
GCACGCCATCCTGCGGCGGCAGGAGGACTTCTACCCCTTCCTGAA
GGACAACCGGGAGAAGATCGAGAAGATCCTGACCTTCCGGATCC
CCTACTACGTGGGCCCCCTGGCCCGGGGCAACTCCCGGTTCGCCT
GGATGACCCGGAAGTCCGAGGAGACCATCACCCCCTGGAACTTCG
AGGAGGTGGTGGACAAGGGCGCCTCCGCCCAGTCCTTCATCGAGC
GGATGACCAACTTCGACAAGAACCTGCCCAACGAGAAGGTGCTG
CCCAAGCACTCCCTGCTGTACGAGTACTTCACCGTGTACAACGAG
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CTGACCAAGGTGAAGTACGTGACCGAGGGCATGCGGAAGCCCGC
CTTCCTGTCCGGCGAGCAGAAGAAGGCCATCGTGGACCTGCTGTT
CAAGACCAACCGGAAGGTGACCGTGAAGCAGCTGAAGGAGGACT
ACTTCAAGAAGATCGAGTGCTTCGACTCCGTGGAGATCTCCGGCG
TGGAGGACCGGTTCAACGCCTCCCTGGGCACCTACCACGACCTGC
TGAAGATCATCAAGGACAAGGACTTCCTGGACAACGAGGAGAAC
GAGGACATCCTGGAGGACATCGTGCTGACCCTGACCCTGTTCGAG
GACCGGGAGATGATCGAGGAGCGGCTGAAGACCTACGCCCACCT
GTTCGACGACAAGGTGATGAAGCAGCTGAAGCGGCGGCGGTACA
CCGGCTGGGGCCGGCTGTCCCGGAAGCTGATCAACGGCATCCGGG
ACAAGCAGTCCGGCAAGACCATCCTGGACTTCCTGAAGTCCGACG
GCTTCGCCAACCGGAACTTCATGCAGCTGATCCACGACGACTCCC
TGACCTTCAAGGAGGACATCCAGAAGGCCCAGGTGTCCGGCCAG
GGCGACTCCCTGCACGAGCACATCGCCAACCTGGCCGGCTCCCCC
GCCATCAAGAAGGGCATCCTGCAGACCGTGAAGGTGGTGGACGA
GCTGGTGAAGGTGATGGGCCGGCACAAGCCCGAGAACATCGTGA
TCGAGATGGCCCGGGAGAACCAGACCACCCAGAAGGGCCAGAAG
AACTCCCGGGAGCGGATGAAGCGGATCGAGGAGGGCATCAAGGA
GCTGGGCTCCCAGATCCTGAAGGAGCACCCCGTGGAGAACACCCA
GCTGCAGAACGAGAAGCTGTACCTGTACTACCTGCAGAACGGCCG
GGACATGTACGTGGACCAGGAGCTGGACATCAACCGGCTGTCCGA
CTACGACGTGGACCACATCGTGCCCCAGTCCTTCCTGAAGGACGA
CTCCATCGACAACAAGGTGCTGACCCGGTCCGACAAGAACCGGG
GCAAGTCCGACAACGTGCCCTCCGAGGAGGTGGTGAAGAAGATG
AAGAACTACTGGCGGCAGCTGCTGAACGCCAAGCTGATCACCCAG
CGGAAGTTCGACAACCTGACCAAGGCCGAGCGGGGCGGCCTGTC
CGAGCTGGACAAGGCCGGCTTCATCAAGCGGCAGCTGGTGGAGA
CCCGGCAGATCACCAAGCACGTGGCCCAGATCCTGGACTCCCGGA
TGAACACCAAGTACGACGAGAACGACAAGCTGATCCGGGAGGTG
AAGGTGATCACCCTGAAGTCCAAGCTGGTGTCCGACTTCCGGAAG
GACTTCCAGTTCTACAAGGTGCGGGAGATCAACAACTACCACCAC
GCCCACGACGCCTACCTGAACGCCGTGGTGGGCACCGCCCTGATC
AAGAAGTACCCCAAGCTGGAGTCCGAGTTCGTGTACGGCGACTAC
AAGGTGTACGACGTGCGGAAGATGATCGCCAAGTCCGAGCAGGA
GATCGGCAAGGCCACCGCCAAGTACTTCTTCTACTCCAACATCAT
GAACTTCTTCAAGACCGAGATCACCCTGGCCAACGGCGAGATCCG
GAAGCGGCCCCTGATCGAGACCAACGGCGAGACCGGCGAGATCG
TGTGGGACAAGGGCCGGGACTTCGCCACCGTGCGGAAGGTGCTGT
CCATGCCCCAGGTGAACATCGTGAAGAAGACCGAGGTGCAGACC
GGCGGCTTCTCCAAGGAGTCCATCCTGCCCAAGCGGAACTCCGAC
AAGCTGATCGCCCGGAAGAAGGACTGGGACCCCAAGAAGTACGG
CGGCTTCGACTCCCCCACCGTGGCCTACTCCGTGCTGGTGGTGGCC
AAGGTGGAGAAGGGCAAGTCCAAGAAGCTGAAGTCCGTGAAGGA
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GCTGCTGGGCATCACCATCATGGAGCGGTCCTCCTTCGAGAAGAA
CCCCATCGACTTCCTGGAGGCCAAGGGCTACAAGGAGGTGAAGA
AGGACCTGATCATCAAGCTGCCCAAGTACTCCCTGTTCGAGCTGG
AGAACGGCCGGAAGCGGATGCTGGCCTCCGCCGGCGAGCTGCAG
AAGGGCAACGAGCTGGCCCTGCCCTCCAAGTACGTGAACTTCCTG
TACCTGGCCTCCCACTACGAGAAGCTGAAGGGCTCCCCCGAGGAC
AACGAGCAGAAGCAGCTGTTCGTGGAGCAGCACAAGCACTACCT
GGACGAGATCATCGAGCAGATCTCCGAGTTCTCCAAGCGGGTGAT
CCTGGCCGACGCCAACCTGGACAAGGTGCTGTCCGCCTACAACAA
GCACCGGGACAAGCCCATCCGGGAGCAGGCCGAGAACATCATCC
ACCTGTTCACCCTGACCAACCTGGGCGCCCCCGCCGCCTTCAAGT
ACTTCGACACCACCATCGACCGGAAGCGGTACACCTCCACCAAGG
AGGTGCTGGACGCCACCCTGATCCACCAGTCCATCACCGGCCTGT
ACGAGACCCGGATCGACCTGTCCCAGCTGGGCGGCGACGGCGGC
GGCTCCCCCAAGAAGAAGCGGAAGGTGTGA

Sp. Cas9 %
a— k35
ORF

AUGGACAAGAAGUACAGCAUCGGCCUGGACAUCGGCACGAACA
GCGUUGGCUGGGCUGUGAUCACGGACGAGUACAAGGUUCCCUC
AAAGAAGUUCAAGGUGCUGGGCAACACGGACCGGCACAGCAUC
AAGAAGAAUCUCAUCGGUGCACUGCUGUUCGACAGCGGUGAGA
CGGCCGAAGCCACGCGGCUGAAGCGGACGGCCCGCCGGCGGUAC
ACGCGGCGGAAGAACCGGAUCUGCUACCUGCAGGAGAUCUUCA
GCAACGAGAUGGCCAAGGUGGACGACAGCUUCUUCCACCGGCUG
GAGGAGAGCUUCCUGGUGGAGGAGGACAAGAAGCACGAGCGGC
ACCCCAUCUUCGGCAACAUCGUGGACGAAGUCGCCUACCACGAG
AAGUACCCCACCAUCUACCACCUGCGGAAGAAGCUGGUGGACUC
GACUGACAAGGCCGACCUGCGGCUGAUCUACCUGGCACUGGCCC
ACAUGAUAAAGUUCCGGGGCCACUUCCUGAUCGAGGGCGACCU
GAACCCUGACAACAGCGACGUGGACAAGCUGUUCAUCCAGCUGG
UGCAGACCUACAACCAGCUGUUCGAGGAGAACCCCAUCAACGCC
AGCGGCGUGGACGCCAAGGCCAUCCUCAGCGCCCGCCUCAGCAA
GAGCCGGCGGCUGGAGAAUCUCAUCGCCCAGCUUCCAGGUGAGA
AGAAGAAUGGGCUGUUCGGCAAUCUCAUCGCACUCAGCCUGGG
CCUGACUCCCAACUUCAAGAGCAACUUCGACCUGGCCGAGGACG
CCAAGCUGCAGCUCAGCAAGGACACCUACGACGACGACCUGGAC
AAUCUCCUGGCCCAGAUCGGCGACCAGUACGCCGACCUGUUCCU
GGCUGCCAAGAAUCUCAGCGACGCCAUCCUGCUCAGCGACAUCC
UGCGGGUGAACACAGAGAUCACGAAGGCCCCCCUCAGCGCCAGC
AUGAUAAAGCGGUACGACGAGCACCACCAGGACCUGACGCUGCU
GAAGGCACUGGUGCGGCAGCAGCUUCCAGAGAAGUACAAGGAG
AUCUUCUUCGACCAGAGCAAGAAUGGGUACGCCGGGUACAUCG
ACGGUGGUGCCAGCCAGGAGGAGUUCUACAAGUUCAUCAAGCC
CAUCCUGGAGAAGAUGGACGGCACAGAGGAGCUGCUGGUGAAG
CUGAACAGGGAGGACCUGCUGCGGAAGCAGCGGACGUUCGACA
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AUGGGAGCAUCCCCCACCAGAUCCACCUGGGUGAGCUGCACGCC
AUCCUGCGGCGGCAGGAGGACUUCUACCCCUUCCUGAAGGACAA
CAGGGAGAAGAUCGAGAAGAUCCUGACGUUCCGGAUCCCCUAC
UACGUUGGCCCCCUGGCCCGCGGCAACAGCCGGUUCGCCUGGAU
GACGCGGAAGAGCGAGGAGACGAUCACUCCCUGGAACUUCGAG
GAAGUCGUGGACAAGGGUGCCAGCGCCCAGAGCUUCAUCGAGC
GGAUGACGAACUUCGACAAGAAUCUUCCAAACGAGAAGGUGCU
UCCAAAGCACAGCCUGCUGUACGAGUACUUCACGGUGUACAACG
AGCUGACGAAGGUGAAGUACGUGACAGAGGGCAUGCGGAAGCC
CGCCUUCCUCAGCGGUGAGCAGAAGAAGGCCAUCGUGGACCUGC
UGUUCAAGACGAACCGGAAGGUGACGGUGAAGCAGCUGAAGGA
GGACUACUUCAAGAAGAUCGAGUGCUUCGACAGCGUGGAGAUC
AGCGGCGUGGAGGACCGGUUCAACGCCAGCCUGGGCACCUACCA
CGACCUGCUGAAGAUCAUCAAGGACAAGGACUUCCUGGACAAC
GAGGAGAACGAGGACAUCCUGGAGGACAUCGUGCUGACGCUGA
CGCUGUUCGAGGACAGGGAGAUGAUAGAGGAGCGGCUGAAGAC
CUACGCCCACCUGUUCGACGACAAGGUGAUGAAGCAGCUGAAGC
GGCGGCGGUACACGGGCUGGGGCCGGCUCAGCCGGAAGCUGAUC
AAUGGGAUCCGAGACAAGCAGAGCGGCAAGACGAUCCUGGACU
UCCUGAAGAGCGACGGCUUCGCCAACCGGAACUUCAUGCAGCUG
AUCCACGACGACAGCCUGACGUUCAAGGAGGACAUCCAGAAGGC
CCAGGUCAGCGGCCAGGGCGACAGCCUGCACGAGCACAUCGCCA
AUCUCGCCGGGAGCCCCGCCAUCAAGAAGGGGAUCCUGCAGACG
GUGAAGGUGGUGGACGAGCUGGUGAAGGUGAUGGGCCGGCACA
AGCCAGAGAACAUCGUGAUCGAGAUGGCCAGGGAGAACCAGAC
GACUCAAAAGGGGCAGAAGAACAGCAGGGAGCGGAUGAAGCGG
AUCGAGGAGGGCAUCAAGGAGCUGGGCAGCCAGAUCCUGAAGG
AGCACCCCGUGGAGAACACUCAACUGCAGAACGAGAAGCUGUAC
CUGUACUACCUGCAGAAUGGGCGAGACAUGUACGUGGACCAGG
AGCUGGACAUCAACCGGCUCAGCGACUACGACGUGGACCACAUC
GUUCCCCAGAGCUUCCUGAAGGACGACAGCAUCGACAACAAGGU
GCUGACGCGGAGCGACAAGAACCGGGGCAAGAGCGACAACGUU
CCCUCAGAGGAAGUCGUGAAGAAGAUGAAGAACUACUGGCGGC
AGCUGCUGAACGCCAAGCUGAUCACUCAACGGAAGUUCGACAA
UCUCACGAAGGCCGAGCGGGGUGGCCUCAGCGAGCUGGACAAG
GCCGGGUUCAUCAAGCGGCAGCUGGUGGAGACGCGGCAGAUCA
CGAAGCACGUGGCCCAGAUCCUGGACAGCCGGAUGAACACGAAG
UACGACGAGAACGACAAGCUGAUCAGGGAAGUCAAGGUGAUCA
CGCUGAAGAGCAAGCUGGUCAGCGACUUCCGGAAGGACUUCCA
GUUCUACAAGGUGAGGGAGAUCAACAACUACCACCACGCCCACG
ACGCCUACCUGAACGCUGUGGUUGGCACGGCACUGAUCAAGAA
GUACCCCAAGCUGGAGAGCGAGUUCGUGUACGGCGACUACAAG
GUGUACGACGUGCGGAAGAUGAUAGCCAAGAGCGAGCAGGAGA
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UCGGCAAGGCCACGGCCAAGUACUUCUUCUACAGCAACAUCAUG
AACUUCUUCAAGACAGAGAUCACGCUGGCCAAUGGUGAGAUCC
GGAAGCGGCCCCUGAUCGAGACGAAUGGUGAGACGGGUGAGAU
CGUGUGGGACAAGGGGCGAGACUUCGCCACGGUGCGGAAGGUG
CUCAGCAUGCCCCAGGUGAACAUCGUGAAGAAGACAGAAGUCC
AGACGGGUGGCUUCAGCAAGGAGAGCAUCCUUCCAAAGCGGAA
CAGCGACAAGCUGAUCGCCCGCAAGAAGGACUGGGACCCCAAGA
AGUACGGUGGCUUCGACAGCCCCACCGUGGCCUACAGCGUGCUG
GUGGUGGCCAAGGUGGAGAAGGGGAAGAGCAAGAAGCUGAAGA
GCGUGAAGGAGCUGCUGGGCAUCACGAUCAUGGAGCGGAGCAG
CUUCGAGAAGAACCCCAUCGACUUCCUGGAAGCCAAGGGGUACA
AGGAAGUCAAGAAGGACCUGAUCAUCAAGCUUCCAAAGUACAG
CCUGUUCGAGCUGGAGAAUGGGCGGAAGCGGAUGCUGGCCAGC
GCCGGUGAGCUGCAGAAGGGGAACGAGCUGGCACUUCCCUCAA
AGUACGUGAACUUCCUGUACCUGGCCAGCCACUACGAGAAGCUG
AAGGGGAGCCCAGAGGACAACGAGCAGAAGCAGCUGUUCGUGG
AGCAGCACAAGCACUACCUGGACGAGAUCAUCGAGCAGAUCAGC
GAGUUCAGCAAGCGGGUGAUCCUGGCCGACGCCAAUCUCGACAA
GGUGCUCAGCGCCUACAACAAGCACCGAGACAAGCCCAUCAGGG
AGCAGGCCGAGAACAUCAUCCACCUGUUCACGCUGACGAAUCUC
GGUGCCCCCGCUGCCUUCAAGUACUUCGACACGACGAUCGACCG
GAAGCGGUACACGUCGACUAAGGAAGUCCUGGACGCCACGCUG
AUCCACCAGAGCAUCACGGGCCUGUACGAGACGCGGAUCGACCU
CAGCCAGCUGGGUGGCGACGGUGGUGGCAGCCCCAAGAAGAAG
CGGAAGGUGUAG

gooogoao
B | AnRA
e
4 Sp. Cas9 %
= s )
ORF

AUGGACAAGAAGUACAGCAUCGGCCUCGACAUCGGCACCAACAG
CGUCGGCUGGGCCGUCAUCACCGACGAGUACAAGGUCCCCAGCA
AGAAGUUCAAGGUCCUCGGCAACACCGACCGCCACAGCAUCAAG
AAGAACCUCAUCGGCGCCCUCCUCUUCGACAGCGGCGAGACCGC
CGAGGCCACCCGCCUCAAGCGCACCGCCCGCCGCCGCUACACCC
GCCGCAAGAACCGCAUCUGCUACCUCCAGGAGAUCUUCAGCAAC
GAGAUGGCCAAGGUCGACGACAGCUUCUUCCACCGCCUCGAGGA
GAGCUUCCUCGUCGAGGAGGACAAGAAGCACGAGCGCCACCCCA
UCUUCGGCAACAUCGUCGACGAGGUCGCCUACCACGAGAAGUAC
CCCACCAUCUACCACCUCCGCAAGAAGCUCGUCGACAGCACCGA
CAAGGCCGACCUCCGCCUCAUCUACCUCGCCCUCGCCCACAUGA
UCAAGUUCCGCGGCCACUUCCUCAUCGAGGGCGACCUCAACCCC
GACAACAGCGACGUCGACAAGCUCUUCAUCCAGCUCGUCCAGAC
CUACAACCAGCUCUUCGAGGAGAACCCCAUCAACGCCAGCGGCG
UCGACGCCAAGGCCAUCCUCAGCGCCCGCCUCAGCAAGAGCCGC
CGCCUCGAGAACCUCAUCGCCCAGCUCCCCGGCGAGAAGAAGAA
CGGCCUCUUCGGCAACCUCAUCGCCCUCAGCCUCGGCCUCACCC
CCAACUUCAAGAGCAACUUCGACCUCGCCGAGGACGCCAAGCUC
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CAGCUCAGCAAGGACACCUACGACGACGACCUCGACAACCUCCU
CGCCCAGAUCGGCGACCAGUACGCCGACCUCUUCCUCGCCGCCA
AGAACCUCAGCGACGCCAUCCUCCUCAGCGACAUCCUCCGCGUC
AACACCGAGAUCACCAAGGCCCCCCUCAGCGCCAGCAUGAUCAA
GCGCUACGACGAGCACCACCAGGACCUCACCCUCCUCAAGGCCC
UCGUCCGCCAGCAGCUCCCCGAGAAGUACAAGGAGAUCUUCUUC
GACCAGAGCAAGAACGGCUACGCCGGCUACAUCGACGGCGGCGC
CAGCCAGGAGGAGUUCUACAAGUUCAUCAAGCCCAUCCUCGAGA
AGAUGGACGGCACCGAGGAGCUCCUCGUCAAGCUCAACCGCGAG
GACCUCCUCCGCAAGCAGCGCACCUUCGACAACGGCAGCAUCCC
CCACCAGAUCCACCUCGGCGAGCUCCACGCCAUCCUCCGCCGCC
AGGAGGACUUCUACCCCUUCCUCAAGGACAACCGCGAGAAGAUC
GAGAAGAUCCUCACCUUCCGCAUCCCCUACUACGUCGGCCCCCU
CGCCCGCGGCAACAGCCGCUUCGCCUGGAUGACCCGCAAGAGCG
AGGAGACCAUCACCCCCUGGAACUUCGAGGAGGUCGUCGACAAG
GGCGCCAGCGCCCAGAGCUUCAUCGAGCGCAUGACCAACUUCGA
CAAGAACCUCCCCAACGAGAAGGUCCUCCCCAAGCACAGCCUCC
UCUACGAGUACUUCACCGUCUACAACGAGCUCACCAAGGUCAAG
UACGUCACCGAGGGCAUGCGCAAGCCCGCCUUCCUCAGCGGCGA
GCAGAAGAAGGCCAUCGUCGACCUCCUCUUCAAGACCAACCGCA
AGGUCACCGUCAAGCAGCUCAAGGAGGACUACUUCAAGAAGAU
CGAGUGCUUCGACAGCGUCGAGAUCAGCGGCGUCGAGGACCGCU
UCAACGCCAGCCUCGGCACCUACCACGACCUCCUCAAGAUCAUC
AAGGACAAGGACUUCCUCGACAACGAGGAGAACGAGGACAUCC
UCGAGGACAUCGUCCUCACCCUCACCCUCUUCGAGGACCGCGAG
AUGAUCGAGGAGCGCCUCAAGACCUACGCCCACCUCUUCGACGA
CAAGGUCAUGAAGCAGCUCAAGCGCCGCCGCUACACCGGCUGGG
GCCGCCUCAGCCGCAAGCUCAUCAACGGCAUCCGCGACAAGCAG
AGCGGCAAGACCAUCCUCGACUUCCUCAAGAGCGACGGCUUCGC
CAACCGCAACUUCAUGCAGCUCAUCCACGACGACAGCCUCACCU
UCAAGGAGGACAUCCAGAAGGCCCAGGUCAGCGGCCAGGGCGAC
AGCCUCCACGAGCACAUCGCCAACCUCGCCGGCAGCCCCGCCAU
CAAGAAGGGCAUCCUCCAGACCGUCAAGGUCGUCGACGAGCUCG
UCAAGGUCAUGGGCCGCCACAAGCCCGAGAACAUCGUCAUCGAG
AUGGCCCGCGAGAACCAGACCACCCAGAAGGGCCAGAAGAACAG
CCGCGAGCGCAUGAAGCGCAUCGAGGAGGGCAUCAAGGAGCUC
GGCAGCCAGAUCCUCAAGGAGCACCCCGUCGAGAACACCCAGCU
CCAGAACGAGAAGCUCUACCUCUACUACCUCCAGAACGGCCGCG
ACAUGUACGUCGACCAGGAGCUCGACAUCAACCGCCUCAGCGAC
UACGACGUCGACCACAUCGUCCCCCAGAGCUUCCUCAAGGACGA
CAGCAUCGACAACAAGGUCCUCACCCGCAGCGACAAGAACCGCG
GCAAGAGCGACAACGUCCCCAGCGAGGAGGUCGUCAAGAAGAU
GAAGAACUACUGGCGCCAGCUCCUCAACGCCAAGCUCAUCACCC
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AGCGCAAGUUCGACAACCUCACCAAGGCCGAGCGCGGLCGGLCCUC
AGCGAGCUCGACAAGGCCGGCUUCAUCAAGCGCCAGCUCGUCGA
GACCCGCCAGAUCACCAAGCACGUCGCCCAGAUCCUCGACAGCC
GCAUGAACACCAAGUACGACGAGAACGACAAGCUCAUCCGCGAG
GUCAAGGUCAUCACCCUCAAGAGCAAGCUCGUCAGCGACUUCCG
CAAGGACUUCCAGUUCUACAAGGUCCGCGAGAUCAACAACUACC
ACCACGCCCACGACGCCUACCUCAACGCCGUCGUCGGCACCGCC
CUCAUCAAGAAGUACCCCAAGCUCGAGAGCGAGUUCGUCUACGG
CGACUACAAGGUCUACGACGUCCGCAAGAUGAUCGCCAAGAGCG
AGCAGGAGAUCGGCAAGGCCACCGCCAAGUACUUCUUCUACAGC
AACAUCAUGAACUUCUUCAAGACCGAGAUCACCCUCGCCAACGG
CGAGAUCCGCAAGCGCCCCCUCAUCGAGACCAACGGCGAGACCG
GCGAGAUCGUCUGGGACAAGGGCCGCGACUUCGCCACCGUCCGC
AAGGUCCUCAGCAUGCCCCAGGUCAACAUCGUCAAGAAGACCGA
GGUCCAGACCGGCGGCUUCAGCAAGGAGAGCAUCCUCCCCAAGC
GCAACAGCGACAAGCUCAUCGCCCGCAAGAAGGACUGGGACCCC
AAGAAGUACGGCGGCUUCGACAGCCCCACCGUCGCCUACAGCGU
CCUCGUCGUCGCCAAGGUCGAGAAGGGCAAGAGCAAGAAGCUC
AAGAGCGUCAAGGAGCUCCUCGGCAUCACCAUCAUGGAGCGCAG
CAGCUUCGAGAAGAACCCCAUCGACUUCCUCGAGGCCAAGGGCU
ACAAGGAGGUCAAGAAGGACCUCAUCAUCAAGCUCCCCAAGUAC
AGCCUCUUCGAGCUCGAGAACGGCCGCAAGCGCAUGCUCGCCAG
CGCCGGCGAGCUCCAGAAGGGCAACGAGCUCGCCCUCCCCAGCA
AGUACGUCAACUUCCUCUACCUCGCCAGCCACUACGAGAAGCUC
AAGGGCAGCCCCGAGGACAACGAGCAGAAGCAGCUCUUCGUCGA
GCAGCACAAGCACUACCUCGACGAGAUCAUCGAGCAGAUCAGCG
AGUUCAGCAAGCGCGUCAUCCUCGCCGACGCCAACCUCGACAAG
GUCCUCAGCGCCUACAACAAGCACCGCGACAAGCCCAUCCGCGA
GCAGGCCGAGAACAUCAUCCACCUCUUCACCCUCACCAACCUCG
GCGCCCCCGCCGCCUUCAAGUACUUCGACACCACCAUCGACCGC
AAGCGCUACACCAGCACCAAGGAGGUCCUCGACGCCACCCUCAU
CCACCAGAGCAUCACCGGCCUCUACGAGACCCGCAUCGACCUCA
GCCAGCUCGGCGGCGACGGCGGCGGCAGCCCCAAGAAGAAGCGC
AAGGUCUAG

Sp. Cas9 &
a—F¥5
ORF

ATGGACAAGAAGTACAGCATCGGCCTGGACATCGGCACCAACAG
CGTGGGCTGGGCCGTGATCACCGACGAGTACAAGGTGCCCAGCA
AGAAGTTCAAGGTGCTGGGCAACACCGACCGGCACAGCATCAAG
AAGAACCTGATCGGCGCCCTGCTGTTCGACAGCGGCGAGACCGCC
GAGGCCACCCGGCTGAAGCGGACCGCCCGGCGGCGGTACACCCG
GCGGAAGAACCGGATCTGCTACCTGCAGGAGATCTTCAGCAACGA
GATGGCCAAGGTGGACGACAGCTTCTTCCACCGGCTGGAGGAGA
GCTTCCTGGTGGAGGAGGACAAGAAGCACGAGCGGCACCCCATC
TTCGGCAACATCGTGGACGAGGTGGCCTACCACGAGAAGTACCCC
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ACCATCTACCACCTGCGGAAGAAGCTGGTGGACAGCACCGACAA
GGCCGACCTGCGGCTGATCTACCTGGCCCTGGCCCACATGATCAA
GTTCCGGGGCCACTTCCTGATCGAGGGCGACCTGAACCCCGACAA
CAGCGACGTGGACAAGCTGTTCATCCAGCTGGTGCAGACCTACAA
CCAGCTGTTCGAGGAGAACCCCATCAACGCCAGCGGCGTGGACGC
CAAGGCCATCCTGAGCGCCCGGCTGAGCAAGAGCCGGCGGCTGG
AGAACCTGATCGCCCAGCTGCCCGGCGAGAAGAAGAACGGCCTG
TTCGGCAACCTGATCGCCCTGAGCCTGGGCCTGACCCCCAACTTC
AAGAGCAACTTCGACCTGGCCGAGGACGCCAAGCTGCAGCTGAG
CAAGGACACCTACGACGACGACCTGGACAACCTGCTGGCCCAGAT
CGGCGACCAGTACGCCGACCTGTTCCTGGCCGCCAAGAACCTGAG
CGACGCCATCCTGCTGAGCGACATCCTGCGGGTGAACACCGAGAT
CACCAAGGCCCCCCTGAGCGCCAGCATGATCAAGCGGTACGACG
AGCACCACCAGGACCTGACCCTGCTGAAGGCCCTGGTGCGGCAGC
AGCTGCCCGAGAAGTACAAGGAGATCTTCTTCGACCAGAGCAAG
AACGGCTACGCCGGCTACATCGACGGCGGCGCCAGCCAGGAGGA
GTTCTACAAGTTCATCAAGCCCATCCTGGAGAAGATGGACGGCAC
CGAGGAGCTGCTGGTGAAGCTGAACCGGGAGGACCTGCTGCGGA
AGCAGCGGACCTTCGACAACGGCAGCATCCCCCACCAGATCCACC
TGGGCGAGCTGCACGCCATCCTGCGGCGGCAGGAGGACTTCTACC
CCTTCCTGAAGGACAACCGGGAGAAGATCGAGAAGATCCTGACCT
TCCGGATCCCCTACTACGTGGGCCCCCTGGCCCGGGGCAACAGCC
GGTTCGCCTGGATGACCCGGAAGAGCGAGGAGACCATCACCCCCT
GGAACTTCGAGGAGGTGGTGGACAAGGGCGCCAGCGCCCAGAGC
TTCATCGAGCGGATGACCAACTTCGACAAGAACCTGCCCAACGAG
AAGGTGCTGCCCAAGCACAGCCTGCTGTACGAGTACTTCACCGTG
TACAACGAGCTGACCAAGGTGAAGTACGTGACCGAGGGCATGCG
GAAGCCCGCCTTCCTGAGCGGCGAGCAGAAGAAGGCCATCGTGG
ACCTGCTGTTCAAGACCAACCGGAAGGTGACCGTGAAGCAGCTGA
AGGAGGACTACTTCAAGAAGATCGAGTGCTTCGACAGCGTGGAG
ATCAGCGGCGTGGAGGACCGGTTCAACGCCAGCCTGGGCACCTAC
CACGACCTGCTGAAGATCATCAAGGACAAGGACTTCCTGGACAAC
GAGGAGAACGAGGACATCCTGGAGGACATCGTGCTGACCCTGAC
CCTGTTCGAGGACCGGGAGATGATCGAGGAGCGGCTGAAGACCT
ACGCCCACCTGTTCGACGACAAGGTGATGAAGCAGCTGAAGCGG
CGGCGGTACACCGGCTGGGGCCGGCTGAGCCGGAAGCTGATCAA
CGGCATCCGGGACAAGCAGAGCGGCAAGACCATCCTGGACTTCCT
GAAGAGCGACGGCTTCGCCAACCGGAACTTCATGCAGCTGATCCA
CGACGACAGCCTGACCTTCAAGGAGGACATCCAGAAGGCCCAGG
TGAGCGGCCAGGGCGACAGCCTGCACGAGCACATCGCCAACCTG
GCCGGCAGCCCCGCCATCAAGAAGGGCATCCTGCAGACCGTGAA
GGTGGTGGACGAGCTGGTGAAGGTGATGGGCCGGCACAAGCCCG
AGAACATCGTGATCGAGATGGCCCGGGAGAACCAGACCACCCAG
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AAGGGCCAGAAGAACAGCCGGGAGCGGATGAAGCGGATCGAGG
AGGGCATCAAGGAGCTGGGCAGCCAGATCCTGAAGGAGCACCCC
GTGGAGAACACCCAGCTGCAGAACGAGAAGCTGTACCTGTACTAC
CTGCAGAACGGCCGGGACATGTACGTGGACCAGGAGCTGGACAT
CAACCGGCTGAGCGACTACGACGTGGACCACATCGTGCCCCAGAG
CTTCCTGAAGGACGACAGCATCGACAACAAGGTGCTGACCCGGA
GCGACAAGAACCGGGGCAAGAGCGACAACGTGCCCAGCGAGGAG
GTGGTGAAGAAGATGAAGAACTACTGGCGGCAGCTGCTGAACGC
CAAGCTGATCACCCAGCGGAAGTTCGACAACCTGACCAAGGCCG
AGCGGGGCGGCCTGAGCGAGCTGGACAAGGCCGGCTTCATCAAG
CGGCAGCTGGTGGAGACCCGGCAGATCACCAAGCACGTGGCCCA
GATCCTGGACAGCCGGATGAACACCAAGTACGACGAGAACGACA
AGCTGATCCGGGAGGTGAAGGTGATCACCCTGAAGAGCAAGCTG
GTGAGCGACTTCCGGAAGGACTTCCAGTTCTACAAGGTGCGGGAG
ATCAACAACTACCACCACGCCCACGACGCCTACCTGAACGCCGTG
GTGGGCACCGCCCTGATCAAGAAGTACCCCAAGCTGGAGAGCGA
GTTCGTGTACGGCGACTACAAGGTGTACGACGTGCGGAAGATGAT
CGCCAAGAGCGAGCAGGAGATCGGCAAGGCCACCGCCAAGTACT
TCTTCTACAGCAACATCATGAACTTCTTCAAGACCGAGATCACCCT
GGCCAACGGCGAGATCCGGAAGCGGCCCCTGATCGAGACCAACG
GCGAGACCGGCGAGATCGTGTGGGACAAGGGCCGGGACTTCGCC
ACCGTGCGGAAGGTGCTGAGCATGCCCCAGGTGAACATCGTGAA
GAAGACCGAGGTGCAGACCGGCGGCTTCAGCAAGGAGAGCATCC
TGCCCAAGCGGAACAGCGACAAGCTGATCGCCCGGAAGAAGGAC
TGGGACCCCAAGAAGTACGGCGGCTTCGACAGCCCCACCGTGGCC
TACAGCGTGCTGGTGGTGGCCAAGGTGGAGAAGGGCAAGAGCAA
GAAGCTGAAGAGCGTGAAGGAGCTGCTGGGCATCACCATCATGG
AGCGGAGCAGCTTCGAGAAGAACCCCATCGACTTCCTGGAGGCCA
AGGGCTACAAGGAGGTGAAGAAGGACCTGATCATCAAGCTGCCC
AAGTACAGCCTGTTCGAGCTGGAGAACGGCCGGAAGCGGATGCT
GGCCAGCGCCGGCGAGCTGCAGAAGGGCAACGAGCTGGCCCTGC
CCAGCAAGTACGTGAACTTCCTGTACCTGGCCAGCCACTACGAGA
AGCTGAAGGGCAGCCCCGAGGACAACGAGCAGAAGCAGCTGTTC
GTGGAGCAGCACAAGCACTACCTGGACGAGATCATCGAGCAGAT
CAGCGAGTTCAGCAAGCGGGTGATCCTGGCCGACGCCAACCTGGA
CAAGGTGCTGAGCGCCTACAACAAGCACCGGGACAAGCCCATCC
GGGAGCAGGCCGAGAACATCATCCACCTGTTCACCCTGACCAACC
TGGGCGCCCCCGCCGCCTTCAAGTACTTCGACACCACCATCGACC
GGAAGCGGTACACCAGCACCAAGGAGGTGCTGGACGCCACCCTG
ATCCACCAGAGCATCACCGGCCTGTACGAGACCCGGATCGACCTG
AGCCAGCTGGGCGGCGACGGCGGCGGCAGCCCCAAGAAGAAGCG
GAAGGTGTGA

10

20

30

40

50



(117) JP 2024-527525 A 2024.7.25

ocoooooao

BeAl | @A [nedl

B

6 Sp. Cas9 — ATGGACAAGAAGTACTCCATCGGCCTGGACATCGGCACCAACTCC
v h—F% | GTGGGCGCTGGGCCGTGATCACCGACGAGTACAAGGTGCCCTCCAAG
a— k473 | AAGTTCAAGGTGCTGGGCAACACCGACCGGCACTCCATCAAGAA
ORF GAACCTGATCGGCGCCCTGCTGTTCGACTCCGGCGAGACCGCCGA

GGCCACCCGGCTGAAGCGGACCGCCCGGCGGCGGTACACCCGGC
GGAAGAACCGGATCTGCTACCTGCAGGAGATCTTCTCCAACGAGA
TGGCCAAGGTGGACGACTCCTTCTTCCACCGGCTGGAGGAGTCCT
TCCTGGTGGAGGAGGACAAGAAGCACGAGCGGCACCCCATCTTC
GGCAACATCGTGGACGAGGTGGCCTACCACGAGAAGTACCCCAC
CATCTACCACCTGCGGAAGAAGCTGGTGGACTCCACCGACAAGGC
CGACCTGCGGCTGATCTACCTGGCCCTGGCCCACATGATCAAGTT
CCGGGGCCACTTCCTGATCGAGGGCGACCTGAACCCCGACAACTC
CGACGTGGACAAGCTGTTCATCCAGCTGGTGCAGACCTACAACCA
GCTGTTCGAGGAGAACCCCATCAACGCCTCCGGCGTGGACGCCAA
GGCCATCCTGTCCGCCCGGCTGTCCAAGTCCCGGCGGCTGGAGAA
CCTGATCGCCCAGCTGCCCGGCGAGAAGAAGAACGGCCTGTTCGG
CAACCTGATCGCCCTGTCCCTGGGCCTGACCCCCAACTTCAAGTCC
AACTTCGACCTGGCCGAGGACGCCAAGCTGCAGCTGTCCAAGGAC
ACCTACGACGACGACCTGGACAACCTGCTGGCCCAGATCGGCGAC
CAGTACGCCGACCTGTTCCTGGCCGCCAAGAACCTGTCCGACGCC
ATCCTGCTGTCCGACATCCTGCGGGTGAACACCGAGATCACCAAG
GCCCCCCTGTCCGCCTCCATGATCAAGCGGTACGACGAGCACCAC
CAGGACCTGACCCTGCTGAAGGCCCTGGTGCGGCAGCAGCTGCCC
GAGAAGTACAAGGAGATCTTCTTCGACCAGTCCAAGAACGGCTAC
GCCGGCTACATCGACGGCGGCGCCTCCCAGGAGGAGTTCTACAAG
TTCATCAAGCCCATCCTGGAGAAGATGGACGGCACCGAGGAGCTG
CTGGTGAAGCTGAACCGGGAGGACCTGCTGCGGAAGCAGCGGAC
CTTCGACAACGGCTCCATCCCCCACCAGATCCACCTGGGCGAGCT
GCACGCCATCCTGCGGCGGCAGGAGGACTTCTACCCCTTCCTGAA
GGACAACCGGGAGAAGATCGAGAAGATCCTGACCTTCCGGATCC
CCTACTACGTGGGCCCCCTGGCCCGGGGCAACTCCCGGTTCGCCT
GGATGACCCGGAAGTCCGAGGAGACCATCACCCCCTGGAACTTCG
AGGAGGTGGTGGACAAGGGCGCCTCCGCCCAGTCCTTCATCGAGC
GGATGACCAACTTCGACAAGAACCTGCCCAACGAGAAGGTGCTG
CCCAAGCACTCCCTGCTGTACGAGTACTTCACCGTGTACAACGAG
CTGACCAAGGTGAAGTACGTGACCGAGGGCATGCGGAAGCCCGC
CTTCCTGTCCGGCGAGCAGAAGAAGGCCATCGTGGACCTGCTGTT
CAAGACCAACCGGAAGGTGACCGTGAAGCAGCTGAAGGAGGACT
ACTTCAAGAAGATCGAGTGCTTCGACTCCGTGGAGATCTCCGGCG
TGGAGGACCGGTTCAACGCCTCCCTGGGCACCTACCACGACCTGC
TGAAGATCATCAAGGACAAGGACTTCCTGGACAACGAGGAGAAC
GAGGACATCCTGGAGGACATCGTGCTGACCCTGACCCTGTTCGAG
GACCGGGAGATGATCGAGGAGCGGCTGAAGACCTACGCCCACCT
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GTTCGACGACAAGGTGATGAAGCAGCTGAAGCGGCGGCGGTACA
CCGGCTGGGGCCGGCTGTCCCGGAAGCTGATCAACGGCATCCGGG
ACAAGCAGTCCGGCAAGACCATCCTGGACTTCCTGAAGTCCGACG
GCTTCGCCAACCGGAACTTCATGCAGCTGATCCACGACGACTCCC
TGACCTTCAAGGAGGACATCCAGAAGGCCCAGGTGTCCGGCCAG
GGCGACTCCCTGCACGAGCACATCGCCAACCTGGCCGGCTCCCCC
GCCATCAAGAAGGGCATCCTGCAGACCGTGAAGGTGGTGGACGA
GCTGGTGAAGGTGATGGGCCGGCACAAGCCCGAGAACATCGTGA
TCGAGATGGCCCGGGAGAACCAGACCACCCAGAAGGGCCAGAAG
AACTCCCGGGAGCGGATGAAGCGGATCGAGGAGGGCATCAAGGA
GCTGGGCTCCCAGATCCTGAAGGAGCACCCCGTGGAGAACACCCA
GCTGCAGAACGAGAAGCTGTACCTGTACTACCTGCAGAACGGCCG
GGACATGTACGTGGACCAGGAGCTGGACATCAACCGGCTGTCCGA
CTACGACGTGGACCACATCGTGCCCCAGTCCTTCCTGAAGGACGA
CTCCATCGACAACAAGGTGCTGACCCGGTCCGACAAGAACCGGG
GCAAGTCCGACAACGTGCCCTCCGAGGAGGTGGTGAAGAAGATG
AAGAACTACTGGCGGCAGCTGCTGAACGCCAAGCTGATCACCCAG
CGGAAGTTCGACAACCTGACCAAGGCCGAGCGGGGCGGCCTGTC
CGAGCTGGACAAGGCCGGCTTCATCAAGCGGCAGCTGGTGGAGA
CCCGGCAGATCACCAAGCACGTGGCCCAGATCCTGGACTCCCGGA
TGAACACCAAGTACGACGAGAACGACAAGCTGATCCGGGAGGTG
AAGGTGATCACCCTGAAGTCCAAGCTGGTGTCCGACTTCCGGAAG
GACTTCCAGTTCTACAAGGTGCGGGAGATCAACAACTACCACCAC
GCCCACGACGCCTACCTGAACGCCGTGGTGGGCACCGCCCTGATC
AAGAAGTACCCCAAGCTGGAGTCCGAGTTCGTGTACGGCGACTAC
AAGGTGTACGACGTGCGGAAGATGATCGCCAAGTCCGAGCAGGA
GATCGGCAAGGCCACCGCCAAGTACTTCTTCTACTCCAACATCAT
GAACTTCTTCAAGACCGAGATCACCCTGGCCAACGGCGAGATCCG
GAAGCGGCCCCTGATCGAGACCAACGGCGAGACCGGCGAGATCG
TGTGGGACAAGGGCCGGGACTTCGCCACCGTGCGGAAGGTGCTGT
CCATGCCCCAGGTGAACATCGTGAAGAAGACCGAGGTGCAGACC
GGCGGCTTCTCCAAGGAGTCCATCCTGCCCAAGCGGAACTCCGAC
AAGCTGATCGCCCGGAAGAAGGACTGGGACCCCAAGAAGTACGG
CGGCTTCGACTCCCCCACCGTGGCCTACTCCGTGCTGGTGGTGGCC
AAGGTGGAGAAGGGCAAGTCCAAGAAGCTGAAGTCCGTGAAGGA
GCTGCTGGGCATCACCATCATGGAGCGGTCCTCCTTCGAGAAGAA
CCCCATCGACTTCCTGGAGGCCAAGGGCTACAAGGAGGTGAAGA
AGGACCTGATCATCAAGCTGCCCAAGTACTCCCTGTTCGAGCTGG
AGAACGGCCGGAAGCGGATGCTGGCCTCCGCCGGCGAGCTGCAG
AAGGGCAACGAGCTGGCCCTGCCCTCCAAGTACGTGAACTTCCTG
TACCTGGCCTCCCACTACGAGAAGCTGAAGGGCTCCCCCGAGGAC
AACGAGCAGAAGCAGCTGTTCGTGGAGCAGCACAAGCACTACCT
GGACGAGATCATCGAGCAGATCTCCGAGTTCTCCAAGCGGGTGAT
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CCTGGCCGACGCCAACCTGGACAAGGTGCTGTCCGCCTACAACAA
GCACCGGGACAAGCCCATCCGGGAGCAGGCCGAGAACATCATCC
ACCTGTTCACCCTGACCAACCTGGGCGCCCCCGCCGCCTTCAAGT
ACTTCGACACCACCATCGACCGGAAGCGGTACACCTCCACCAAGG
AGGTGCTGGACGCCACCCTGATCCACCAGTCCATCACCGGCCTGT
ACGAGACCCGGATCGACCTGTCCCAGCTGGGCGGCGACGGCGGC
GGCTCCCCCAAGAAGAAGCGGAAGGTGTGA
7 Sp. Cas9 = ATGGACAAGAAGTACAGCATCGGCCTGGACATCGGCACCAACAG
v h—E%E | CGTGGGCTGGGCCGTGATCACCGACGAGTACAAGGTGCCCAGCA
a— 47 | AGAAGTTICAAGGTGCTGGGCAACACCGACCGGCACAGCATCAAG
ORF AAGAACCTGATCGGCGCCCTGCTGTTCGACAGCGGCGAGACCGCC

GAGGCCACCCGGCTGAAGCGGACCGCCCGGCGGCGGTACACCCG
GCGGAAGAACCGGATCTGCTACCTGCAGGAGATCTTCAGCAACGA
GATGGCCAAGGTGGACGACAGCTTCTTCCACCGGCTGGAGGAGA
GCTTCCTGGTGGAGGAGGACAAGAAGCACGAGCGGCACCCCATC
TTCGGCAACATCGTGGACGAGGTGGCCTACCACGAGAAGTACCCC
ACCATCTACCACCTGCGGAAGAAGCTGGTGGACAGCACCGACAA
GGCCGACCTGCGGCTGATCTACCTGGCCCTGGCCCACATGATCAA
GTTCCGGGGCCACTTCCTGATCGAGGGCGACCTGAACCCCGACAA
CAGCGACGTGGACAAGCTGTTCATCCAGCTGGTGCAGACCTACAA
CCAGCTGTTCGAGGAGAACCCCATCAACGCCAGCGGCGTGGACGC
CAAGGCCATCCTGAGCGCCCGGCTGAGCAAGAGCCGGCGGCTGG
AGAACCTGATCGCCCAGCTGCCCGGCGAGAAGAAGAACGGCCTG
TTCGGCAACCTGATCGCCCTGAGCCTGGGCCTGACCCCCAACTTC
AAGAGCAACTTCGACCTGGCCGAGGACGCCAAGCTGCAGCTGAG
CAAGGACACCTACGACGACGACCTGGACAACCTGCTGGCCCAGAT
CGGCGACCAGTACGCCGACCTGTTCCTGGCCGCCAAGAACCTGAG
CGACGCCATCCTGCTGAGCGACATCCTGCGGGTGAACACCGAGAT
CACCAAGGCCCCCCTGAGCGCCAGCATGATCAAGCGGTACGACG
AGCACCACCAGGACCTGACCCTGCTGAAGGCCCTGGTGCGGCAGC
AGCTGCCCGAGAAGTACAAGGAGATCTTCTTCGACCAGAGCAAG
AACGGCTACGCCGGCTACATCGACGGCGGCGCCAGCCAGGAGGA
GTTCTACAAGTTCATCAAGCCCATCCTGGAGAAGATGGACGGCAC
CGAGGAGCTGCTGGTGAAGCTGAACCGGGAGGACCTGCTGCGGA
AGCAGCGGACCTTCGACAACGGCAGCATCCCCCACCAGATCCACC
TGGGCGAGCTGCACGCCATCCTGCGGCGGCAGGAGGACTTCTACC
CCTTCCTGAAGGACAACCGGGAGAAGATCGAGAAGATCCTGACCT
TCCGGATCCCCTACTACGTGGGCCCCCTGGCCCGGGGCAACAGCC
GGTTCGCCTGGATGACCCGGAAGAGCGAGGAGACCATCACCCCCT
GGAACTTCGAGGAGGTGGTGGACAAGGGCGCCAGCGCCCAGAGC
TTCATCGAGCGGATGACCAACTTCGACAAGAACCTGCCCAACGAG
AAGGTGCTGCCCAAGCACAGCCTGCTGTACGAGTACTTCACCGTG
TACAACGAGCTGACCAAGGTGAAGTACGTGACCGAGGGCATGCG
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GAAGCCCGCCTTCCTGAGCGGCGAGCAGAAGAAGGCCATCGTGG
ACCTGCTGTTCAAGACCAACCGGAAGGTGACCGTGAAGCAGCTGA
AGGAGGACTACTTCAAGAAGATCGAGTGCTTCGACAGCGTGGAG
ATCAGCGGCGTGGAGGACCGGTTCAACGCCAGCCTGGGCACCTAC
CACGACCTGCTGAAGATCATCAAGGACAAGGACTTCCTGGACAAC
GAGGAGAACGAGGACATCCTGGAGGACATCGTGCTGACCCTGAC
CCTGTTCGAGGACCGGGAGATGATCGAGGAGCGGCTGAAGACCT
ACGCCCACCTGTTCGACGACAAGGTGATGAAGCAGCTGAAGCGG
CGGCGGTACACCGGCTGGGGCCGGCTGAGCCGGAAGCTGATCAA
CGGCATCCGGGACAAGCAGAGCGGCAAGACCATCCTGGACTTCCT
GAAGAGCGACGGCTTCGCCAACCGGAACTTCATGCAGCTGATCCA
CGACGACAGCCTGACCTTCAAGGAGGACATCCAGAAGGCCCAGG
TGAGCGGCCAGGGCGACAGCCTGCACGAGCACATCGCCAACCTG
GCCGGCAGCCCCGCCATCAAGAAGGGCATCCTGCAGACCGTGAA
GGTGGTGGACGAGCTGGTGAAGGTGATGGGCCGGCACAAGCCCG
AGAACATCGTGATCGAGATGGCCCGGGAGAACCAGACCACCCAG
AAGGGCCAGAAGAACAGCCGGGAGCGGATGAAGCGGATCGAGG
AGGGCATCAAGGAGCTGGGCAGCCAGATCCTGAAGGAGCACCCC
GTGGAGAACACCCAGCTGCAGAACGAGAAGCTGTACCTGTACTAC
CTGCAGAACGGCCGGGACATGTACGTGGACCAGGAGCTGGACAT
CAACCGGCTGAGCGACTACGACGTGGACCACATCGTGCCCCAGAG
CTTCCTGAAGGACGACAGCATCGACAACAAGGTGCTGACCCGGA
GCGACAAGAACCGGGGCAAGAGCGACAACGTGCCCAGCGAGGAG
GTGGTGAAGAAGATGAAGAACTACTGGCGGCAGCTGCTGAACGC
CAAGCTGATCACCCAGCGGAAGTTCGACAACCTGACCAAGGCCG
AGCGGGGCGGCCTGAGCGAGCTGGACAAGGCCGGCTTCATCAAG
CGGCAGCTGGTGGAGACCCGGCAGATCACCAAGCACGTGGCCCA
GATCCTGGACAGCCGGATGAACACCAAGTACGACGAGAACGACA
AGCTGATCCGGGAGGTGAAGGTGATCACCCTGAAGAGCAAGCTG
GTGAGCGACTTCCGGAAGGACTTCCAGTTCTACAAGGTGCGGGAG
ATCAACAACTACCACCACGCCCACGACGCCTACCTGAACGCCGTG
GTGGGCACCGCCCTGATCAAGAAGTACCCCAAGCTGGAGAGCGA
GTTCGTGTACGGCGACTACAAGGTGTACGACGTGCGGAAGATGAT
CGCCAAGAGCGAGCAGGAGATCGGCAAGGCCACCGCCAAGTACT
TCTTCTACAGCAACATCATGAACTTCTTCAAGACCGAGATCACCCT
GGCCAACGGCGAGATCCGGAAGCGGCCCCTGATCGAGACCAACG
GCGAGACCGGCGAGATCGTGTGGGACAAGGGCCGGGACTTCGCC
ACCGTGCGGAAGGTGCTGAGCATGCCCCAGGTGAACATCGTGAA
GAAGACCGAGGTGCAGACCGGCGGCTTCAGCAAGGAGAGCATCC
TGCCCAAGCGGAACAGCGACAAGCTGATCGCCCGGAAGAAGGAC
TGGGACCCCAAGAAGTACGGCGGCTTCGACAGCCCCACCGTGGCC
TACAGCGTGCTGGTGGTGGCCAAGGTGGAGAAGGGCAAGAGCAA
GAAGCTGAAGAGCGTGAAGGAGCTGCTGGGCATCACCATCATGG
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AGCGGAGCAGCTTCGAGAAGAACCCCATCGACTTCCTGGAGGCCA
AGGGCTACAAGGAGGTGAAGAAGGACCTGATCATCAAGCTGCCC
AAGTACAGCCTGTTCGAGCTGGAGAACGGCCGGAAGCGGATGCT
GGCCAGCGCCGGCGAGCTGCAGAAGGGCAACGAGCTGGCCCTGC
CCAGCAAGTACGTGAACTTCCTGTACCTGGCCAGCCACTACGAGA
AGCTGAAGGGCAGCCCCGAGGACAACGAGCAGAAGCAGCTGTTC
GTGGAGCAGCACAAGCACTACCTGGACGAGATCATCGAGCAGAT
CAGCGAGTTCAGCAAGCGGGTGATCCTGGCCGACGCCAACCTGGA
CAAGGTGCTGAGCGCCTACAACAAGCACCGGGACAAGCCCATCC
GGGAGCAGGCCGAGAACATCATCCACCTGTTCACCCTGACCAACC
TGGGCGCCCCCGCCGCCTTCAAGTACTTCGACACCACCATCGACC
GGAAGCGGTACACCAGCACCAAGGAGGTGCTGGACGCCACCCTG
ATCCACCAGAGCATCACCGGCCTGTACGAGACCCGGATCGACCTG
AGCCAGCTGGGCGGCGACGGCGGCGGCAGCCCCAAGAAGAAGCG
GAAGGTGTGA

Sp. Cas9 %
a— 45
mRNA

GGGUCCCGCAGUCGGCGUCCAGCGGCUCUGCUUGUUCGUGUGUG
UGUCGUUGCAGGCCUUAUUCGGAUCCGCCACCAUGGACAAGAA
GUACAGCAUCGGACUGGACAUCGGAACAAACAGCGUCGGAUGG
GCAGUCAUCACAGACGAAUACAAGGUCCCGAGCAAGAAGUUCA
AGGUCCUGGGAAACACAGACAGACACAGCAUCAAGAAGAACCU
GAUCGGAGCACUGCUGUUCGACAGCGGAGAAACAGCAGAAGCA
ACAAGACUGAAGAGAACAGCAAGAAGAAGAUACACAAGAAGAA
AGAACAGAAUCUGCUACCUGCAGGAAAUCUUCAGCAACGAAAU
GGCAAAGGUCGACGACAGCUUCUUCCACAGACUGGAAGAAAGC
UUCCUGGUCGAAGAAGACAAGAAGCACGAAAGACACCCGAUCU
UCGGAAACAUCGUCGACGAAGUCGCAUACCACGAAAAGUACCCG
ACAAUCUACCACCUGAGAAAGAAGCUGGUCGACAGCACAGACA
AGGCAGACCUGAGACUGAUCUACCUGGCACUGGCACACAUGAUC
AAGUUCAGAGGACACUUCCUGAUCGAAGGAGACCUGAACCCGG
ACAACAGCGACGUCGACAAGCUGUUCAUCCAGCUGGUCCAGACA
UACAACCAGCUGUUCGAAGAAAACCCGAUCAACGCAAGCGGAG
UCGACGCAAAGGCAAUCCUGAGCGCAAGACUGAGCAAGAGCAG
AAGACUGGAAAACCUGAUCGCACAGCUGCCGGGAGAAAAGAAG
AACGGACUGUUCGGAAACCUGAUCGCACUGAGCCUGGGACUGA
CACCGAACUUCAAGAGCAACUUCGACCUGGCAGAAGACGCAAAG
CUGCAGCUGAGCAAGGACACAUACGACGACGACCUGGACAACCU
GCUGGCACAGAUCGGAGACCAGUACGCAGACCUGUUCCUGGCAG
CAAAGAACCUGAGCGACGCAAUCCUGCUGAGCGACAUCCUGAGA
GUCAACACAGAAAUCACAAAGGCACCGCUGAGCGCAAGCAUGA
UCAAGAGAUACGACGAACACCACCAGGACCUGACACUGCUGAAG
GCACUGGUCAGACAGCAGCUGCCGGAAAAGUACAAGGAAAUCU
UCUUCGACCAGAGCAAGAACGGAUACGCAGGAUACAUCGACGG
AGGAGCAAGCCAGGAAGAAUUCUACAAGUUCAUCAAGCCGAUC
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CUGGAAAAGAUGGACGGAACAGAAGAACUGCUGGUCAAGCUGA
ACAGAGAAGACCUGCUGAGAAAGCAGAGAACAUUCGACAACGG
AAGCAUCCCGCACCAGAUCCACCUGGGAGAACUGCACGCAAUCC
UGAGAAGACAGGAAGACUUCUACCCGUUCCUGAAGGACAACAG
AGAAAAGAUCGAAAAGAUCCUGACAUUCAGAAUCCCGUACUAC
GUCGGACCGCUGGCAAGAGGAAACAGCAGAUUCGCAUGGAUGA
CAAGAAAGAGCGAAGAAACAAUCACACCGUGGAACUUCGAAGA
AGUCGUCGACAAGGGAGCAAGCGCACAGAGCUUCAUCGAAAGA
AUGACAAACUUCGACAAGAACCUGCCGAACGAAAAGGUCCUGCC
GAAGCACAGCCUGCUGUACGAAUACUUCACAGUCUACAACGAAC
UGACAAAGGUCAAGUACGUCACAGAAGGAAUGAGAAAGCCGGC
AUUCCUGAGCGGAGAACAGAAGAAGGCAAUCGUCGACCUGCUG
UUCAAGACAAACAGAAAGGUCACAGUCAAGCAGCUGAAGGAAG
ACUACUUCAAGAAGAUCGAAUGCUUCGACAGCGUCGAAAUCAG
CGGAGUCGAAGACAGAUUCAACGCAAGCCUGGGAACAUACCAC
GACCUGCUGAAGAUCAUCAAGGACAAGGACUUCCUGGACAACG
AAGAAAACGAAGACAUCCUGGAAGACAUCGUCCUGACACUGAC
ACUGUUCGAAGACAGAGAAAUGAUCGAAGAAAGACUGAAGACA
UACGCACACCUGUUCGACGACAAGGUCAUGAAGCAGCUGAAGA
GAAGAAGAUACACAGGAUGGGGAAGACUGAGCAGAAAGCUGAU
CAACGGAAUCAGAGACAAGCAGAGCGGAAAGACAAUCCUGGAC
UUCCUGAAGAGCGACGGAUUCGCAAACAGAAACUUCAUGCAGC
UGAUCCACGACGACAGCCUGACAUUCAAGGAAGACAUCCAGAA
GGCACAGGUCAGCGGACAGGGAGACAGCCUGCACGAACACAUCG
CAAACCUGGCAGGAAGCCCGGCAAUCAAGAAGGGAAUCCUGCA
GACAGUCAAGGUCGUCGACGAACUGGUCAAGGUCAUGGGAAGA
CACAAGCCGGAAAACAUCGUCAUCGAAAUGGCAAGAGAAAACC
AGACAACACAGAAGGGACAGAAGAACAGCAGAGAAAGAAUGAA
GAGAAUCGAAGAAGGAAUCAAGGAACUGGGAAGCCAGAUCCUG
AAGGAACACCCGGUCGAAAACACACAGCUGCAGAACGAAAAGC
UGUACCUGUACUACCUGCAGAACGGAAGAGACAUGUACGUCGA
CCAGGAACUGGACAUCAACAGACUGAGCGACUACGACGUCGACC
ACAUCGUCCCGCAGAGCUUCCUGAAGGACGACAGCAUCGACAAC
AAGGUCCUGACAAGAAGCGACAAGAACAGAGGAAAGAGCGACA
ACGUCCCGAGCGAAGAAGUCGUCAAGAAGAUGAAGAACUACUG
GAGACAGCUGCUGAACGCAAAGCUGAUCACACAGAGAAAGUUC
GACAACCUGACAAAGGCAGAGAGAGGAGGACUGAGCGAACUGG
ACAAGGCAGGAUUCAUCAAGAGACAGCUGGUCGAAACAAGACA
GAUCACAAAGCACGUCGCACAGAUCCUGGACAGCAGAAUGAAC
ACAAAGUACGACGAAAACGACAAGCUGAUCAGAGAAGUCAAGG
UCAUCACACUGAAGAGCAAGCUGGUCAGCGACUUCAGAAAGGA
CUUCCAGUUCUACAAGGUCAGAGAAAUCAACAACUACCACCACG
CACACGACGCAUACCUGAACGCAGUCGUCGGAACAGCACUGAUC

10

20

30

40

50



goooooand

(123) JP 2024-527525 A 2024.7.25

gl
B

B!

AL

AAGAAGUACCCGAAGCUGGAAAGCGAAUUCGUCUACGGAGACU
ACAAGGUCUACGACGUCAGAAAGAUGAUCGCAAAGAGCGAACA
GGAAAUCGGAAAGGCAACAGCAAAGUACUUCUUCUACAGCAAC
AUCAUGAACUUCUUCAAGACAGAAAUCACACUGGCAAACGGAG
AAAUCAGAAAGAGACCGCUGAUCGAAACAAACGGAGAAACAGG
AGAAAUCGUCUGGGACAAGGGAAGAGACUUCGCAACAGUCAGA
AAGGUCCUGAGCAUGCCGCAGGUCAACAUCGUCAAGAAGACAG
AAGUCCAGACAGGAGGAUUCAGCAAGGAAAGCAUCCUGCCGAA
GAGAAACAGCGACAAGCUGAUCGCAAGAAAGAAGGACUGGGAC
CCGAAGAAGUACGGAGGAUUCGACAGCCCGACAGUCGCAUACA
GCGUCCUGGUCGUCGCAAAGGUCGAAAAGGGAAAGAGCAAGAA
GCUGAAGAGCGUCAAGGAACUGCUGGGAAUCACAAUCAUGGAA
AGAAGCAGCUUCGAAAAGAACCCGAUCGACUUCCUGGAAGCAA
AGGGAUACAAGGAAGUCAAGAAGGACCUGAUCAUCAAGCUGCC
GAAGUACAGCCUGUUCGAACUGGAAAACGGAAGAAAGAGAAUG
CUGGCAAGCGCAGGAGAACUGCAGAAGGGAAACGAACUGGCAC
UGCCGAGCAAGUACGUCAACUUCCUGUACCUGGCAAGCCACUAC
GAAAAGCUGAAGGGAAGCCCGGAAGACAACGAACAGAAGCAGC
UGUUCGUCGAACAGCACAAGCACUACCUGGACGAAAUCAUCGA
ACAGAUCAGCGAAUUCAGCAAGAGAGUCAUCCUGGCAGACGCA
AACCUGGACAAGGUCCUGAGCGCAUACAACAAGCACAGAGACA
AGCCGAUCAGAGAACAGGCAGAAAACAUCAUCCACCUGUUCACA
CUGACAAACCUGGGAGCACCGGCAGCAUUCAAGUACUUCGACAC
AACAAUCGACAGAAAGAGAUACACAAGCACAAAGGAAGUCCUG
GACGCAACACUGAUCCACCAGAGCAUCACAGGACUGUACGAAAC
AAGAAUCGACCUGAGCCAGCUGGGAGGAGACGGAGGAGGAAGC
CCGAAGAAGAAGAGAAAGGUCUAGCUAGCCAUCACAUUUAAAA
GCAUCUCAGCCUACCAUGAGAAUAAGAGAAAGAAAAUGAAGAU
CAAUAGCUUAUUCAUCUCUUUUUCUUUUUCGUUGGUGUAAAGC
CAACACCCUGUCUAAAAAACAUAAAUUUCUUUAAUCAUUUUGC
CUCUUUUCUCUGUGCUUCAAUUAAUAAAAAAUGGAAAGAACCU
CGAGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAA

Sp. Cas9 &
-
mRNA

GGGAAGCUCAGAAUAAACGCUCAACUUUGGCCGGAUCUGCCACC
AUGGACAAGAAGUACUCCAUCGGCCUGGACAUCGGCACCAACUC
CGUGGGCUGGGCCGUGAUCACCGACGAGUACAAGGUGCCCUCCA
AGAAGUUCAAGGUGCUGGGCAACACCGACCGGCACUCCAUCAAG
AAGAACCUGAUCGGCGCCCUGCUGUUCGACUCCGGCGAGACCGC
CGAGGCCACCCGGCUGAAGCGGACCGCCCGGCGGCGGUACACCC
GGCGGAAGAACCGGAUCUGCUACCUGCAGGAGAUCUUCUCCAAC
GAGAUGGCCAAGGUGGACGACUCCUUCUUCCACCGGCUGGAGG
AGUCCUUCCUGGUGGAGGAGGACAAGAAGCACGAGCGGCACCCC
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AUCUUCGGCAACAUCGUGGACGAGGUGGCCUACCACGAGAAGU
ACCCCACCAUCUACCACCUGCGGAAGAAGCUGGUGGACUCCACC
GACAAGGCCGACCUGCGGCUGAUCUACCUGGCCCUGGCCCACAU
GAUCAAGUUCCGGGGCCACUUCCUGAUCGAGGGCGACCUGAACC
CCGACAACUCCGACGUGGACAAGCUGUUCAUCCAGCUGGUGCAG
ACCUACAACCAGCUGUUCGAGGAGAACCCCAUCAACGCCUCCGG
CGUGGACGCCAAGGCCAUCCUGUCCGCCCGGCUGUCCAAGUCCC
GGCGGCUGGAGAACCUGAUCGCCCAGCUGCCCGGCGAGAAGAAG
AACGGCCUGUUCGGCAACCUGAUCGCCCUGUCCCUGGGCCUGAC
CCCCAACUUCAAGUCCAACUUCGACCUGGCCGAGGACGCCAAGC
UGCAGCUGUCCAAGGACACCUACGACGACGACCUGGACAACCUG
CUGGCCCAGAUCGGCGACCAGUACGCCGACCUGUUCCUGGCCGC
CAAGAACCUGUCCGACGCCAUCCUGCUGUCCGACAUCCUGCGGG
UGAACACCGAGAUCACCAAGGCCCCCCUGUCCGCCUCCAUGAUC
AAGCGGUACGACGAGCACCACCAGGACCUGACCCUGCUGAAGGC
CCUGGUGCGGCAGCAGCUGCCCGAGAAGUACAAGGAGAUCUUC
UUCGACCAGUCCAAGAACGGCUACGCCGGCUACAUCGACGGCGG
CGCCUCCCAGGAGGAGUUCUACAAGUUCAUCAAGCCCAUCCUGG
AGAAGAUGGACGGCACCGAGGAGCUGCUGGUGAAGCUGAACCG
GGAGGACCUGCUGCGGAAGCAGCGGACCUUCGACAACGGCUCCA
UCCCCCACCAGAUCCACCUGGGCGAGCUGCACGCCAUCCUGCGG
CGGCAGGAGGACUUCUACCCCUUCCUGAAGGACAACCGGGAGAA
GAUCGAGAAGAUCCUGACCUUCCGGAUCCCCUACUACGUGGGCC
CCCUGGCCCGGGGCAACUCCCGGUUCGCCUGGAUGACCCGGAAG
UCCGAGGAGACCAUCACCCCCUGGAACUUCGAGGAGGUGGUGG
ACAAGGGCGCCUCCGCCCAGUCCUUCAUCGAGCGGAUGACCAAC
UUCGACAAGAACCUGCCCAACGAGAAGGUGCUGCCCAAGCACUC
CCUGCUGUACGAGUACUUCACCGUGUACAACGAGCUGACCAAGG
UGAAGUACGUGACCGAGGGCAUGCGGAAGCCCGCCcUUCCUGUCC
GGCGAGCAGAAGAAGGCCAUCGUGGACCUGCUGUUCAAGACCA
ACCGGAAGGUGACCGUGAAGCAGCUGAAGGAGGACUACUUCAA
GAAGAUCGAGUGCUUCGACUCCGUGGAGAUCUCCGGCGUGGAG
GACCGGUUCAACGCCUCCCUGGGCACCUACCACGACCUGCUGAA
GAUCAUCAAGGACAAGGACUUCCUGGACAACGAGGAGAACGAG
GACAUCCUGGAGGACAUCGUGCUGACCCUGACCCUGUUCGAGGA
CCGGGAGAUGAUCGAGGAGCGGCUGAAGACCUACGCCCACCUGU
UCGACGACAAGGUGAUGAAGCAGCUGAAGCGGCGGCGGUACAC
CGGCUGGGGCCGGCUGUCCCGGAAGCUGAUCAACGGCAUCCGGG
ACAAGCAGUCCGGCAAGACCAUCCUGGACUUCCUGAAGUCCGAC
GGCUUCGCCAACCGGAACUUCAUGCAGCUGAUCCACGACGACUC
CCUGACCUUCAAGGAGGACAUCCAGAAGGCCCAGGUGUCCGGCC
AGGGCGACUCCCUGCACGAGCACAUCGCCAACCUGGCCGGCUCC
CCCGCCAUCAAGAAGGGCAUCCUGCAGACCGUGAAGGUGGUGG
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ACGAGCUGGUGAAGGUGAUGGGCCGGCACAAGCCCGAGAACAU
CGUGAUCGAGAUGGCCCGGGAGAACCAGACCACCCAGAAGGGCC
AGAAGAACUCCCGGGAGCGGAUGAAGCGGAUCGAGGAGGGCAU
CAAGGAGCUGGGCUCCCAGAUCCUGAAGGAGCACCCCGUGGAGA
ACACCCAGCUGCAGAACGAGAAGCUGUACCUGUACUACCUGCAG
AACGGCCGGGACAUGUACGUGGACCAGGAGCUGGACAUCAACC
GGCUGUCCGACUACGACGUGGACCACAUCGUGCCCCAGUCCUUC
CUGAAGGACGACUCCAUCGACAACAAGGUGCUGACCCGGUCCGA
CAAGAACCGGGGCAAGUCCGACAACGUGCCCUCCGAGGAGGUGG
UGAAGAAGAUGAAGAACUACUGGCGGCAGCUGCUGAACGCCAA
GCUGAUCACCCAGCGGAAGUUCGACAACCUGACCAAGGCCGAGC
GGGGCGGCCUGUCCGAGCUGGACAAGGCCGGCUUCAUCAAGCGG
CAGCUGGUGGAGACCCGGCAGAUCACCAAGCACGUGGCCCAGAU
CCUGGACUCCCGGAUGAACACCAAGUACGACGAGAACGACAAGC
UGAUCCGGGAGGUGAAGGUGAUCACCCUGAAGUCCAAGCUGGU
GUCCGACUUCCGGAAGGACUUCCAGUUCUACAAGGUGCGGGAG
AUCAACAACUACCACCACGCCCACGACGCCUACCUGAACGCCGU
GGUGGGCACCGCCCUGAUCAAGAAGUACCCCAAGCUGGAGUCCG
AGUUCGUGUACGGCGACUACAAGGUGUACGACGUGCGGAAGAU
GAUCGCCAAGUCCGAGCAGGAGAUCGGCAAGGCCACCGCCAAGU
ACUUCUUCUACUCCAACAUCAUGAACUUCUUCAAGACCGAGAUC
ACCCUGGCCAACGGCGAGAUCCGGAAGCGGCCCCUGAUCGAGAC
CAACGGCGAGACCGGCGAGAUCGUGUGGGACAAGGGCCGGGAC
UUCGCCACCGUGCGGAAGGUGCUGUCCAUGCCCCAGGUGAACAU
CGUGAAGAAGACCGAGGUGCAGACCGGCGGCUUCUCCAAGGAG
UCCAUCCUGCCCAAGCGGAACUCCGACAAGCUGAUCGCCCGGAA
GAAGGACUGGGACCCCAAGAAGUACGGCGGCUUCGACUCCCCCA
CCGUGGCCUACUCCGUGCUGGUGGUGGCCAAGGUGGAGAAGGG
CAAGUCCAAGAAGCUGAAGUCCGUGAAGGAGCUGCUGGGCAUC
ACCAUCAUGGAGCGGUCCUCCUUCGAGAAGAACCCCAUCGACUU
CCUGGAGGCCAAGGGCUACAAGGAGGUGAAGAAGGACCUGAUC
AUCAAGCUGCCCAAGUACUCCCUGUUCGAGCUGGAGAACGGCCG
GAAGCGGAUGCUGGCCUCCGCCGGCGAGCUGCAGAAGGGCAACG
AGCUGGCCCUGCCCUCCAAGUACGUGAACUUCCUGUACCUGGCC
UCCCACUACGAGAAGCUGAAGGGCUCCCCCGAGGACAACGAGCA
GAAGCAGCUGUUCGUGGAGCAGCACAAGCACUACCUGGACGAG
AUCAUCGAGCAGAUCUCCGAGUUCUCCAAGCGGGUGAUCCUGGC
CGACGCCAACCUGGACAAGGUGCUGUCCGCCUACAACAAGCACC
GGGACAAGCCCAUCCGGGAGCAGGCCGAGAACAUCAUCCACCUG
UUCACCCUGACCAACCUGGGCGCCCCCGCCGCCUUCAAGUACUU
CGACACCACCAUCGACCGGAAGCGGUACACCUCCACCAAGGAGG
UGCUGGACGCCACCCUGAUCCACCAGUCCAUCACCGGCCUGUAC
GAGACCCGGAUCGACCUGUCCCAGCUGGGCGGCGACGGCGGCGG
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CUCCCCCAAGAAGAAGCGGAAGGUGUGACUAGCACCAGCCUCAA
GAACACCCGAAUGGAGUCUCUAAGCUACAUAAUACCAACUUAC
ACUUUACAAAAUGUUGUCCCCCAAAAUGUAGCCAUUCGUAUCU
GCUCCUAAUAAAAAGAAAGUUUCUUCACAUUCUCUCGAGAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAA

10

Sp. Cas9 %
a—F95%
mRNA

GGGAAGCUCAGAAUAAACGCUCAACUUUGGCCGGAUCUGCCACC
AUGGACAAGAAGUACAGCAUCGGCCUGGACAUCGGCACCAACA
GCGUGGGCUGGGCCGUGAUCACCGACGAGUACAAGGUGCCCAGC
AAGAAGUUCAAGGUGCUGGGCAACACCGACCGGCACAGCAUCA
AGAAGAACCUGAUCGGCGCCCUGCUGUUCGACAGCGGCGAGACC
GCCGAGGCCACCCGGCUGAAGCGGACCGCCCGGCGGCGGUACAC
CCGGCGGAAGAACCGGAUCUGCUACCUGCAGGAGAUCUUCAGCA
ACGAGAUGGCCAAGGUGGACGACAGCUUCUUCCACCGGCUGGA
GGAGAGCUUCCUGGUGGAGGAGGACAAGAAGCACGAGCGGCAC
CCCAUCUUCGGCAACAUCGUGGACGAGGUGGCCUACCACGAGAA
GUACCCCACCAUCUACCACCUGCGGAAGAAGCUGGUGGACAGCA
CCGACAAGGCCGACCUGCGGCUGAUCUACCUGGCCCUGGCCCAC
AUGAUCAAGUUCCGGGGCCACUUCCUGAUCGAGGGCGACCUGA
ACCCCGACAACAGCGACGUGGACAAGCUGUUCAUCCAGCUGGUG
CAGACCUACAACCAGCUGUUCGAGGAGAACCCCAUCAACGCCAG
CGGCGUGGACGCCAAGGCCAUCCUGAGCGCCCGGCUGAGCAAGA
GCCGGCGGCUGGAGAACCUGAUCGCCCAGCUGCCCGGCGAGAAG
AAGAACGGCCUGUUCGGCAACCUGAUCGCCCUGAGCCUGGGCCU
GACCCCCAACUUCAAGAGCAACUUCGACCUGGCCGAGGACGCCA
AGCUGCAGCUGAGCAAGGACACCUACGACGACGACCUGGACAAC
CUGCUGGCCCAGAUCGGCGACCAGUACGCCGACCUGUUCCUGGC
CGCCAAGAACCUGAGCGACGCCAUCCUGCUGAGCGACAUCCUGC
GGGUGAACACCGAGAUCACCAAGGCCCCCCUGAGCGCCAGCAUG
AUCAAGCGGUACGACGAGCACCACCAGGACCUGACCCUGCUGAA
GGCCCUGGUGCGGCAGCAGCUGCCCGAGAAGUACAAGGAGAUC
UUCUUCGACCAGAGCAAGAACGGCUACGCCGGCUACAUCGACGG
CGGCGCCAGCCAGGAGGAGUUCUACAAGUUCAUCAAGCCCAUCC
UGGAGAAGAUGGACGGCACCGAGGAGCUGCUGGUGAAGCUGAA
CCGGGAGGACCUGCUGCGGAAGCAGCGGACCUUCGACAACGGCA
GCAUCCCCCACCAGAUCCACCUGGGCGAGCUGCACGCCAUCCUG
CGGCGGCAGGAGGACUUCUACCCCUUCCUGAAGGACAACCGGGA
GAAGAUCGAGAAGAUCCUGACCUUCCGGAUCCCCUACUACGUGG
GCCCCCUGGCCCGGGGCAACAGCCGGUUCGCCUGGAUGACCCGG
AAGAGCGAGGAGACCAUCACCCCCUGGAACUUCGAGGAGGUGG
UGGACAAGGGCGCCAGCGCCCAGAGCUUCAUCGAGCGGAUGACC
AACUUCGACAAGAACCUGCCCAACGAGAAGGUGCUGCCCAAGCA
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CAGCCUGCUGUACGAGUACUUCACCGUGUACAACGAGCUGACCA
AGGUGAAGUACGUGACCGAGGGCAUGCGGAAGCCCGCCUUCCU
GAGCGGCGAGCAGAAGAAGGCCAUCGUGGACCUGCUGUUCAAG
ACCAACCGGAAGGUGACCGUGAAGCAGCUGAAGGAGGACUACU
UCAAGAAGAUCGAGUGCUUCGACAGCGUGGAGAUCAGCGGCGU
GGAGGACCGGUUCAACGCCAGCCUGGGCACCUACCACGACCUGC
UGAAGAUCAUCAAGGACAAGGACUUCCUGGACAACGAGGAGAA
CGAGGACAUCCUGGAGGACAUCGUGCUGACCCUGACCCUGUUCG
AGGACCGGGAGAUGAUCGAGGAGCGGCUGAAGACCUACGCCCA
CCUGUUCGACGACAAGGUGAUGAAGCAGCUGAAGCGGCGGCGG
UACACCGGCUGGGGCCGGCUGAGCCGGAAGCUGAUCAACGGCAU
CCGGGACAAGCAGAGCGGCAAGACCAUCCUGGACUUCCUGAAGA
GCGACGGCUUCGCCAACCGGAACUUCAUGCAGCUGAUCCACGAC
GACAGCCUGACCUUCAAGGAGGACAUCCAGAAGGCCCAGGUGA
GCGGCCAGGGCGACAGCCUGCACGAGCACAUCGCCAACCUGGCC
GGCAGCCCCGCCAUCAAGAAGGGCAUCCUGCAGACCGUGAAGGU
GGUGGACGAGCUGGUGAAGGUGAUGGGCCGGCACAAGCCCGAG
AACAUCGUGAUCGAGAUGGCCCGGGAGAACCAGACCACCCAGAA
GGGCCAGAAGAACAGCCGGGAGCGGAUGAAGCGGAUCGAGGAG
GGCAUCAAGGAGCUGGGCAGCCAGAUCCUGAAGGAGCACCCCGU
GGAGAACACCCAGCUGCAGAACGAGAAGCUGUACCUGUACUACC
UGCAGAACGGCCGGGACAUGUACGUGGACCAGGAGCUGGACAU
CAACCGGCUGAGCGACUACGACGUGGACCACAUCGUGCCCCAGA
GCUUCCUGAAGGACGACAGCAUCGACAACAAGGUGCUGACCCGG
AGCGACAAGAACCGGGGCAAGAGCGACAACGUGCCCAGCGAGG
AGGUGGUGAAGAAGAUGAAGAACUACUGGCGGCAGCUGCUGAA
CGCCAAGCUGAUCACCCAGCGGAAGUUCGACAACCUGACCAAGG
CCGAGCGGGGCGGCCUGAGCGAGCUGGACAAGGCCGGCUUCAUC
AAGCGGCAGCUGGUGGAGACCCGGCAGAUCACCAAGCACGUGGC
CCAGAUCCUGGACAGCCGGAUGAACACCAAGUACGACGAGAACG
ACAAGCUGAUCCGGGAGGUGAAGGUGAUCACCCUGAAGAGCAA
GCUGGUGAGCGACUUCCGGAAGGACUUCCAGUUCUACAAGGUG
CGGGAGAUCAACAACUACCACCACGCCCACGACGCCUACCUGAA
CGCCGUGGUGGGCACCGCCCUGAUCAAGAAGUACCCCAAGCUGG
AGAGCGAGUUCGUGUACGGCGACUACAAGGUGUACGACGUGCG
GAAGAUGAUCGCCAAGAGCGAGCAGGAGAUCGGCAAGGCCACC
GCCAAGUACUUCUUCUACAGCAACAUCAUGAACUUCUUCAAGAC
CGAGAUCACCCUGGCCAACGGCGAGAUCCGGAAGCGGCCCCUGA
UCGAGACCAACGGCGAGACCGGCGAGAUCGUGUGGGACAAGGG
CCGGGACUUCGCCACCGUGCGGAAGGUGCUGAGCAUGCCCCAGG
UGAACAUCGUGAAGAAGACCGAGGUGCAGACCGGCGGCUUCAG
CAAGGAGAGCAUCCUGCCCAAGCGGAACAGCGACAAGCUGAUCG
CCCGGAAGAAGGACUGGGACCCCAAGAAGUACGGCGGCUUCGAC
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AGCCCCACCGUGGCCUACAGCGUGCUGGUGGUGGCCAAGGUGGA
GAAGGGCAAGAGCAAGAAGCUGAAGAGCGUGAAGGAGCUGCUG
GGCAUCACCAUCAUGGAGCGGAGCAGCUUCGAGAAGAACCCCAU
CGACUUCCUGGAGGCCAAGGGCUACAAGGAGGUGAAGAAGGAC
CUGAUCAUCAAGCUGCCCAAGUACAGCCUGUUCGAGCUGGAGA
ACGGCCGGAAGCGGAUGCUGGCCAGCGCCGGCGAGCUGCAGAAG
GGCAACGAGCUGGCCCUGCCCAGCAAGUACGUGAACUUCCUGUA
CCUGGCCAGCCACUACGAGAAGCUGAAGGGCAGCCCCGAGGACA
ACGAGCAGAAGCAGCUGUUCGUGGAGCAGCACAAGCACUACCU
GGACGAGAUCAUCGAGCAGAUCAGCGAGUUCAGCAAGCGGGUG
AUCCUGGCCGACGCCAACCUGGACAAGGUGCUGAGCGCCUACAA
CAAGCACCGGGACAAGCCCAUCCGGGAGCAGGCCGAGAACAUCA
UCCACCUGUUCACCCUGACCAACCUGGGCGCCCCCGCecaCcuuc
AAGUACUUCGACACCACCAUCGACCGGAAGCGGUACACCAGCAC
CAAGGAGGUGCUGGACGCCACCCUGAUCCACCAGAGCAUCACCG
GCCUGUACGAGACCCGGAUCGACCUGAGCCAGCUGGGCGGCGAC
GGCGGCGGCAGCCCCAAGAAGAAGCGGAAGGUGUGACUAGCAC
CAGCCUCAAGAACACCCGAAUGGAGUCUCUAAGCUACAUAAUAC
CAACUUACACUUUACAAAAUGUUGUCCCCCAAAAUGUAGCCAU
UCGUAUCUGCUCCUAAUAAAAAGAAAGUUUCUUCACAUUCUCU
CGAGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAA

11

Sp. Cas9 %
a— gD
mRNA

GGGAAGCUCAGAAUAAACGCUCAACUUUGGCCGGAUCUGCCACC
AUGGACAAGAAGUACAGCAUCGGCCUGGACAUCGGCACGAACA
GCGUUGGCUGGGCUGUGAUCACGGACGAGUACAAGGUUCCCUC
AAAGAAGUUCAAGGUGCUGGGCAACACGGACCGGCACAGCAUC
AAGAAGAAUCUCAUCGGUGCACUGCUGUUCGACAGCGGUGAGA
CGGCCGAAGCCACGCGGCUGAAGCGGACGGCCCGCCGGCGGUAC
ACGCGGCGGAAGAACCGGAUCUGCUACCUGCAGGAGAUCUUCA
GCAACGAGAUGGCCAAGGUGGACGACAGCUUCUUCCACCGGCUG
GAGGAGAGCUUCCUGGUGGAGGAGGACAAGAAGCACGAGCGGC
ACCCCAUCUUCGGCAACAUCGUGGACGAAGUCGCCUACCACGAG
AAGUACCCCACCAUCUACCACCUGCGGAAGAAGCUGGUGGACUC
GACUGACAAGGCCGACCUGCGGCUGAUCUACCUGGCACUGGCCC
ACAUGAUAAAGUUCCGGGGCCACUUCCUGAUCGAGGGCGACCU
GAACCCUGACAACAGCGACGUGGACAAGCUGUUCAUCCAGCUGG
UGCAGACCUACAACCAGCUGUUCGAGGAGAACCCCAUCAACGCC
AGCGGCGUGGACGCCAAGGCCAUCCUCAGCGCCCGCCUCAGCAA
GAGCCGGCGGCUGGAGAAUCUCAUCGCCCAGCUUCCAGGUGAGA
AGAAGAAUGGGCUGUUCGGCAAUCUCAUCGCACUCAGCCUGGG
CCUGACUCCCAACUUCAAGAGCAACUUCGACCUGGCCGAGGACG
CCAAGCUGCAGCUCAGCAAGGACACCUACGACGACGACCUGGAC
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AAUCUCCUGGCCCAGAUCGGCGACCAGUACGCCGACCUGUUCCU
GGCUGCCAAGAAUCUCAGCGACGCCAUCCUGCUCAGCGACAUCC
UGCGGGUGAACACAGAGAUCACGAAGGCCCCCCUCAGCGCCAGC
AUGAUAAAGCGGUACGACGAGCACCACCAGGACCUGACGCUGCU
GAAGGCACUGGUGCGGCAGCAGCUUCCAGAGAAGUACAAGGAG
AUCUUCUUCGACCAGAGCAAGAAUGGGUACGCCGGGUACAUCG
ACGGUGGUGCCAGCCAGGAGGAGUUCUACAAGUUCAUCAAGCC
CAUCCUGGAGAAGAUGGACGGCACAGAGGAGCUGCUGGUGAAG
CUGAACAGGGAGGACCUGCUGCGGAAGCAGCGGACGUUCGACA
AUGGGAGCAUCCCCCACCAGAUCCACCUGGGUGAGCUGCACGCC
AUCCUGCGGCGGCAGGAGGACUUCUACCCCUUCCUGAAGGACAA
CAGGGAGAAGAUCGAGAAGAUCCUGACGUUCCGGAUCCCCUAC
UACGUUGGCCCCCUGGCCCGCGGCAACAGCCGGUUCGCCUGGAU
GACGCGGAAGAGCGAGGAGACGAUCACUCCCUGGAACUUCGAG
GAAGUCGUGGACAAGGGUGCCAGCGCCCAGAGCUUCAUCGAGC
GGAUGACGAACUUCGACAAGAAUCUUCCAAACGAGAAGGUGCU
UCCAAAGCACAGCCUGCUGUACGAGUACUUCACGGUGUACAACG
AGCUGACGAAGGUGAAGUACGUGACAGAGGGCAUGCGGAAGCC
CGCCUUCCUCAGCGGUGAGCAGAAGAAGGCCAUCGUGGACCUGC
UGUUCAAGACGAACCGGAAGGUGACGGUGAAGCAGCUGAAGGA
GGACUACUUCAAGAAGAUCGAGUGCUUCGACAGCGUGGAGAUC
AGCGGCGUGGAGGACCGGUUCAACGCCAGCCUGGGCACCUACCA
CGACCUGCUGAAGAUCAUCAAGGACAAGGACUUCCUGGACAAC
GAGGAGAACGAGGACAUCCUGGAGGACAUCGUGCUGACGCUGA
CGCUGUUCGAGGACAGGGAGAUGAUAGAGGAGCGGCUGAAGAC
CUACGCCCACCUGUUCGACGACAAGGUGAUGAAGCAGCUGAAGC
GGCGGCGGUACACGGGCUGGGGCCGGCUCAGCCGGAAGCUGAUC
AAUGGGAUCCGAGACAAGCAGAGCGGCAAGACGAUCCUGGACU
UCCUGAAGAGCGACGGCUUCGCCAACCGGAACUUCAUGCAGCUG
AUCCACGACGACAGCCUGACGUUCAAGGAGGACAUCCAGAAGGC
CCAGGUCAGCGGCCAGGGCGACAGCCUGCACGAGCACAUCGCCA
AUCUCGCCGGGAGCCCCGCCAUCAAGAAGGGGAUCCUGCAGACG
GUGAAGGUGGUGGACGAGCUGGUGAAGGUGAUGGGCCGGCACA
AGCCAGAGAACAUCGUGAUCGAGAUGGCCAGGGAGAACCAGAC
GACUCAAAAGGGGCAGAAGAACAGCAGGGAGCGGAUGAAGCGG
AUCGAGGAGGGCAUCAAGGAGCUGGGCAGCCAGAUCCUGAAGG
AGCACCCCGUGGAGAACACUCAACUGCAGAACGAGAAGCUGUAC
CUGUACUACCUGCAGAAUGGGCGAGACAUGUACGUGGACCAGG
AGCUGGACAUCAACCGGCUCAGCGACUACGACGUGGACCACAUC
GUUCCCCAGAGCUUCCUGAAGGACGACAGCAUCGACAACAAGGU
GCUGACGCGGAGCGACAAGAACCGGGGCAAGAGCGACAACGUU
CCCUCAGAGGAAGUCGUGAAGAAGAUGAAGAACUACUGGCGGC
AGCUGCUGAACGCCAAGCUGAUCACUCAACGGAAGUUCGACAA
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UCUCACGAAGGCCGAGCGGGGUGGCCUCAGCGAGCUGGACAAG
GCCGGGUUCAUCAAGCGGCAGCUGGUGGAGACGCGGCAGAUCA
CGAAGCACGUGGCCCAGAUCCUGGACAGCCGGAUGAACACGAAG
UACGACGAGAACGACAAGCUGAUCAGGGAAGUCAAGGUGAUCA
CGCUGAAGAGCAAGCUGGUCAGCGACUUCCGGAAGGACUUCCA
GUUCUACAAGGUGAGGGAGAUCAACAACUACCACCACGCCCACG
ACGCCUACCUGAACGCUGUGGUUGGCACGGCACUGAUCAAGAA
GUACCCCAAGCUGGAGAGCGAGUUCGUGUACGGCGACUACAAG
GUGUACGACGUGCGGAAGAUGAUAGCCAAGAGCGAGCAGGAGA
UCGGCAAGGCCACGGCCAAGUACUUCUUCUACAGCAACAUCAUG
AACUUCUUCAAGACAGAGAUCACGCUGGCCAAUGGUGAGAUCC
GGAAGCGGCCCCUGAUCGAGACGAAUGGUGAGACGGGUGAGAU
CGUGUGGGACAAGGGGCGAGACUUCGCCACGGUGCGGAAGGUG
CUCAGCAUGCCCCAGGUGAACAUCGUGAAGAAGACAGAAGUCC
AGACGGGUGGCUUCAGCAAGGAGAGCAUCCUUCCAAAGCGGAA
CAGCGACAAGCUGAUCGCCCGCAAGAAGGACUGGGACCCCAAGA
AGUACGGUGGCUUCGACAGCCCCACCGUGGCCUACAGCGUGCUG
GUGGUGGCCAAGGUGGAGAAGGGGAAGAGCAAGAAGCUGAAGA
GCGUGAAGGAGCUGCUGGGCAUCACGAUCAUGGAGCGGAGCAG
CUUCGAGAAGAACCCCAUCGACUUCCUGGAAGCCAAGGGGUACA
AGGAAGUCAAGAAGGACCUGAUCAUCAAGCUUCCAAAGUACAG
CCUGUUCGAGCUGGAGAAUGGGCGGAAGCGGAUGCUGGCCAGC
GCCGGUGAGCUGCAGAAGGGGAACGAGCUGGCACUUCCCUCAA
AGUACGUGAACUUCCUGUACCUGGCCAGCCACUACGAGAAGCUG
AAGGGGAGCCCAGAGGACAACGAGCAGAAGCAGCUGUUCGUGG
AGCAGCACAAGCACUACCUGGACGAGAUCAUCGAGCAGAUCAGC
GAGUUCAGCAAGCGGGUGAUCCUGGCCGACGCCAAUCUCGACAA
GGUGCUCAGCGCCUACAACAAGCACCGAGACAAGCCCAUCAGGG
AGCAGGCCGAGAACAUCAUCCACCUGUUCACGCUGACGAAUCUC
GGUGCCCCCGCUGCCUUCAAGUACUUCGACACGACGAUCGACCG
GAAGCGGUACACGUCGACUAAGGAAGUCCUGGACGCCACGCUG
AUCCACCAGAGCAUCACGGGCCUGUACGAGACGCGGAUCGACCU
CAGCCAGCUGGGUGGCGACGGUGGUGGCAGCCCCAAGAAGAAG
CGGAAGGUGUAGCUAGCACCAGCCUCAAGAACACCCGAAUGGA
GUCUCUAAGCUACAUAAUACCAACUUACACUUUACAAAAUGUU
GUCCCCCAAAAUGUAGCCAUUCGUAUCUGCUCCUAAUAAAAAG
AAAGUUUCUUCACAUUCUCUCGAGAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

12

Sp. Cas9 %
a— K95
mRNA

GGGAAGCUCAGAAUAAACGCUCAACUUUGGCCGGAUCUGCCACC
AUGGACAAGAAGUACAGCAUCGGCCUCGACAUCGGCACCAACAG
CGUCGGCUGGGCCGUCAUCACCGACGAGUACAAGGUCCCCAGCA
AGAAGUUCAAGGUCCUCGGCAACACCGACCGCCACAGCAUCAAG
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AAGAACCUCAUCGGCGCCCUCCUCUUCGACAGCGGCGAGACCGC
CGAGGCCACCCGCCUCAAGCGCACCGCCCGCCGCCGCUACACCC
GCCGCAAGAACCGCAUCUGCUACCUCCAGGAGAUCUUCAGCAAC
GAGAUGGCCAAGGUCGACGACAGCUUCUUCCACCGCCUCGAGGA
GAGCUUCCUCGUCGAGGAGGACAAGAAGCACGAGCGCCACCCCA
UCUUCGGCAACAUCGUCGACGAGGUCGCCUACCACGAGAAGUAC
CCCACCAUCUACCACCUCCGCAAGAAGCUCGUCGACAGCACCGA
CAAGGCCGACCUCCGCCUCAUCUACCUCGCCCUCGCCCACAUGA
UCAAGUUCCGCGGCCACUUCCUCAUCGAGGGCGACCUCAACCCC
GACAACAGCGACGUCGACAAGCUCUUCAUCCAGCUCGUCCAGAC
CUACAACCAGCUCUUCGAGGAGAACCCCAUCAACGCCAGCGGCG
UCGACGCCAAGGCCAUCCUCAGCGCCCGCCUCAGCAAGAGCCGC
CGCCUCGAGAACCUCAUCGCCCAGCUCCCCGGCGAGAAGAAGAA
CGGCCUCUUCGGCAACCUCAUCGCCCUCAGCCUCGGCCUCACCC
CCAACUUCAAGAGCAACUUCGACCUCGCCGAGGACGCCAAGCUC
CAGCUCAGCAAGGACACCUACGACGACGACCUCGACAACCUCCU
CGCCCAGAUCGGCGACCAGUACGCCGACCUCUUCCUCGCCGCCA
AGAACCUCAGCGACGCCAUCCUCCUCAGCGACAUCCUCCGCGUC
AACACCGAGAUCACCAAGGCCCCCCUCAGCGCCAGCAUGAUCAA
GCGCUACGACGAGCACCACCAGGACCUCACCCUCCUCAAGGCCC
UCGUCCGCCAGCAGCUCCCCGAGAAGUACAAGGAGAUCUUCUUC
GACCAGAGCAAGAACGGCUACGCCGGCUACAUCGACGGCGGCGC
CAGCCAGGAGGAGUUCUACAAGUUCAUCAAGCCCAUCCUCGAGA
AGAUGGACGGCACCGAGGAGCUCCUCGUCAAGCUCAACCGCGAG
GACCUCCUCCGCAAGCAGCGCACCUUCGACAACGGCAGCAUCCC
CCACCAGAUCCACCUCGGCGAGCUCCACGCCAUCCUCCGCCGCC
AGGAGGACUUCUACCCCUUCCUCAAGGACAACCGCGAGAAGAUC
GAGAAGAUCCUCACCUUCCGCAUCCCCUACUACGUCGGCCCCCU
CGCCCGCGGCAACAGCCGCUUCGCCUGGAUGACCCGCAAGAGCG
AGGAGACCAUCACCCCCUGGAACUUCGAGGAGGUCGUCGACAAG
GGCGCCAGCGCCCAGAGCUUCAUCGAGCGCAUGACCAACUUCGA
CAAGAACCUCCCCAACGAGAAGGUCCUCCCCAAGCACAGCCUCC
UCUACGAGUACUUCACCGUCUACAACGAGCUCACCAAGGUCAAG
UACGUCACCGAGGGCAUGCGCAAGCCCGCCUUCCUCAGCGGCGA
GCAGAAGAAGGCCAUCGUCGACCUCCUCUUCAAGACCAACCGCA
AGGUCACCGUCAAGCAGCUCAAGGAGGACUACUUCAAGAAGAU
CGAGUGCUUCGACAGCGUCGAGAUCAGCGGCGUCGAGGACCGCU
UCAACGCCAGCCUCGGCACCUACCACGACCUCCUCAAGAUCAUC
AAGGACAAGGACUUCCUCGACAACGAGGAGAACGAGGACAUCC
UCGAGGACAUCGUCCUCACCCUCACCCUCUUCGAGGACCGCGAG
AUGAUCGAGGAGCGCCUCAAGACCUACGCCCACCUCUUCGACGA
CAAGGUCAUGAAGCAGCUCAAGCGCCGCCGCUACACCGGCUGGG
GCCGCCUCAGCCGCAAGCUCAUCAACGGCAUCCGCGACAAGCAG
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AGCGGCAAGACCAUCCUCGACUUCCUCAAGAGCGACGGCUUCGC
CAACCGCAACUUCAUGCAGCUCAUCCACGACGACAGCCUCACCU
UCAAGGAGGACAUCCAGAAGGCCCAGGUCAGCGGCCAGGGCGAC
AGCCUCCACGAGCACAUCGCCAACCUCGCCGGCAGCCCCGCCAU
CAAGAAGGGCAUCCUCCAGACCGUCAAGGUCGUCGACGAGCUCG
UCAAGGUCAUGGGCCGCCACAAGCCCGAGAACAUCGUCAUCGAG
AUGGCCCGCGAGAACCAGACCACCCAGAAGGGCCAGAAGAACAG
CCGCGAGCGCAUGAAGCGCAUCGAGGAGGGCAUCAAGGAGCUC
GGCAGCCAGAUCCUCAAGGAGCACCCCGUCGAGAACACCCAGCU
CCAGAACGAGAAGCUCUACCUCUACUACCUCCAGAACGGCCGCG
ACAUGUACGUCGACCAGGAGCUCGACAUCAACCGCCUCAGCGAC
UACGACGUCGACCACAUCGUCCCCCAGAGCUUCCUCAAGGACGA
CAGCAUCGACAACAAGGUCCUCACCCGCAGCGACAAGAACCGCG
GCAAGAGCGACAACGUCCCCAGCGAGGAGGUCGUCAAGAAGAU
GAAGAACUACUGGCGCCAGCUCCUCAACGCCAAGCUCAUCACCC
AGCGCAAGUUCGACAACCUCACCAAGGCCGAGCGCGGCGGCCUC
AGCGAGCUCGACAAGGCCGGCUUCAUCAAGCGCCAGCUCGUCGA
GACCCGCCAGAUCACCAAGCACGUCGCCCAGAUCCUCGACAGCC
GCAUGAACACCAAGUACGACGAGAACGACAAGCUCAUCCGCGAG
GUCAAGGUCAUCACCCUCAAGAGCAAGCUCGUCAGCGACUUCCG
CAAGGACUUCCAGUUCUACAAGGUCCGCGAGAUCAACAACUACC
ACCACGCCCACGACGCCUACCUCAACGCCGUCGUCGGCACCGCC
CUCAUCAAGAAGUACCCCAAGCUCGAGAGCGAGUUCGUCUACGG
CGACUACAAGGUCUACGACGUCCGCAAGAUGAUCGCCAAGAGCG
AGCAGGAGAUCGGCAAGGCCACCGCCAAGUACUUCUUCUACAGC
AACAUCAUGAACUUCUUCAAGACCGAGAUCACCCUCGCCAACGG
CGAGAUCCGCAAGCGCCCCCUCAUCGAGACCAACGGCGAGACCG
GCGAGAUCGUCUGGGACAAGGGCCGCGACUUCGCCACCGUCCGC
AAGGUCCUCAGCAUGCCCCAGGUCAACAUCGUCAAGAAGACCGA
GGUCCAGACCGGCGGCUUCAGCAAGGAGAGCAUCCUCCCCAAGC
GCAACAGCGACAAGCUCAUCGCCCGCAAGAAGGACUGGGACCCC
AAGAAGUACGGCGGCUUCGACAGCCCCACCGUCGCCUACAGCGU
CCUCGUCGUCGCCAAGGUCGAGAAGGGCAAGAGCAAGAAGCUC
AAGAGCGUCAAGGAGCUCCUCGGCAUCACCAUCAUGGAGCGCAG
CAGCUUCGAGAAGAACCCCAUCGACUUCCUCGAGGCCAAGGGCU
ACAAGGAGGUCAAGAAGGACCUCAUCAUCAAGCUCCCCAAGUAC
AGCCUCUUCGAGCUCGAGAACGGCCGCAAGCGCAUGCUCGCCAG
CGCCGGCGAGCUCCAGAAGGGCAACGAGCUCGCCCUCCCCAGCA
AGUACGUCAACUUCCUCUACCUCGCCAGCCACUACGAGAAGCUC
AAGGGCAGCCCCGAGGACAACGAGCAGAAGCAGCUCUUCGUCGA
GCAGCACAAGCACUACCUCGACGAGAUCAUCGAGCAGAUCAGCG
AGUUCAGCAAGCGCGUCAUCCUCGCCGACGCCAACCUCGACAAG
GUCCUCAGCGCCUACAACAAGCACCGCGACAAGCCCAUCCGCGA
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GCAGGCCGAGAACAUCAUCCACCUCUUCACCCUCACCAACCUCG
GCGCCCCCGCCGCCUUCAAGUACUUCGACACCACCAUCGACCGC
AAGCGCUACACCAGCACCAAGGAGGUCCUCGACGCCACCCUCAU
CCACCAGAGCAUCACCGGCCUCUACGAGACCCGCAUCGACCUCA
GCCAGCUCGGCGGCGACGGCGGCGGCAGCCCCAAGAAGAAGCGC
AAGGUCUAGCUAGCACCAGCCUCAAGAACACCCGAAUGGAGUCU
CUAAGCUACAUAAUACCAACUUACACUUUACAAAAUGUUGUCC
CCCAAAAUGUAGCCAUUCGUAUCUGCUCCUAAUAAAAAGAAAG
UUUCUUCACAUUCUCUCGAGAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

13

Sp. Cas9 @
7 X B
5

MDKKY SIGLDIGTNSVGWAVITDEYKVPSKKFKVLGNTDRHSIKKNL
IGALLFDSGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVD
DSFFHRLEESFLVEEDKKHERHPIFGNIVDEVAYHEKYPTIYHLRKKL
VDSTDKADLRLIYLALAHMIKFRGHFLIEGDLNPDNSDVDKLFIQLVQ
TYNQLFEENPINASGVDAKAILSARLSKSRRLENLIAQLPGEKKNGLF
GNLIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQ
YADLFLAAKNLSDAILLSDILRVNTEITKAPLSASMIKRYDEHHQDLT
LLKALVRQQLPEKYKEIFFDQSKNGYAGYIDGGASQEEFYKFIKPILE
KMDGTEELLVKLNREDLLRKQRTFDNGSIPHQIHLGELHAILRRQEDF
YPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEETITPWN
FEEVVDKGASAQSFIERMTNFDKNLPNEKVLPKHSLLYEYFTVYNEL
TKVKYVTEGMRKPAFLSGEQKKAIVDLLFKTNRKVTVKQLKEDYFK
KIECFDSVEISGVEDRFNASLGTYHDLLKIIKDKDFLDNEENEDILEDI
VLTLTLFEDREMIEERLKTYAHLFDDKVMKQLKRRRYTGWGRLSRK
LINGIRDKQSGKTILDFLKSDGFANRNFMQLIHDDSLTFKEDIQKAQV
SGQGDSLHEHIANLAGSPAIKKGILQTVKVVDELVKVMGRHKPENIV
TEMARENQTTQKGQKNSRERMKRIEEGIKELGSQILKEHPVENTQLQ
NEKLYLYYLQNGRDMYVDQELDINRLSDYDVDHIVPQSFLKDDSID
NKVLTRSDKNRGKSDNVPSEEVVKKMKNYWRQLLNAKLITQRKFD
NLTKAERGGLSELDKAGFIKRQLVETRQITKHVAQILDSRMNTKYDE
NDKLIREVKVITLKSKLVSDFRKDFQFYKVREINNYHHAHDAYLNAV
VGTALIKKYPKLESEFVYGDYKVYDVRKMIAKSEQEIGKATAKYFFY
SNIMNFFK TEITLANGEIRKRPLIETNGETGEIVWDKGRDFATVRKVL
SMPQVNIVKKTEVQTGGFSKESILPKRNSDKLIARKKDWDPKKY GGF
DSPTVAYSVLVVAKVEKGKSKKLKSVKELLGITIMERSSFEKNPIDFL
EAKGYKEVKKDLIIKLPKYSLFELENGRKRMLASAGELQKGNELALP
SKYVNFLYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEITEQISEFS
KRVILADANLDKVLSAYNKHRDKPIREQAENITHLFTLTNLGAPAAFK
YFDTTIDRKRYTSTKEVLDATLIHQSITGLYETRIDLSQLGGDGGGSP
KKKRKV
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Sp. Cas9 =
v —ED
VWA i
5|

MDKKYSIGLDIGTNSVGWAVITDEYKVPSKKFKVLGNTDRHSIKKNL
IGALLFDSGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVD
DSFFHRLEESFLVEEDKKHERHPIFGNIVDEVAYHEKYPTIYHLRKKL
VDSTDKADLRLIYLALAHMIKFRGHFLIEGDLNPDNSDVDKLFIQLVQ
TYNQLFEENPINASGVDAKAILSARLSKSRRLENLIAQLPGEKKNGLF
GNLIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQ
YADLFLAAKNLSDAILLSDILRVNTEITKAPLSASMIKRYDEHHQDLT
LLKALVRQQLPEKYKEIFFDQSKNGYAGYIDGGASQEEFYKFIKPILE
KMDGTEELLVKLNREDLLRKQRTFDNGSIPHQIHLGELHAILRRQEDF
YPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEETITPWN
FEEVVDKGASAQSFIERMTNFDKNLPNEKVLPKHSLLYEYFTVYNEL
TKVKYVTEGMRKPAFLSGEQKKAIVDLLFKTNRKVTVKQLKEDYFK
KIECFDSVEISGVEDRFNASLGTYHDLLKIIKDKDFLDNEENEDILEDI
VLTLTLFEDREMIEERLKTYAHLFDDKVMKQLKRRRYTGWGRLSRK
LINGIRDKQSGKTILDFLKSDGFANRNFMQLIHDDSLTFKEDIQKAQV
SGQGDSLHEHIANLAGSPAIKKGILQTVKVVDELVKVMGRHKPENIV
IEMARENQTTQKGQKNSRERMKRIEEGIKELGSQILKEHPVENTQLQ
NEKLYLYYLQNGRDMY VDQELDINRLSDYDVDHIVPQSFLKDDSID
NKVLTRSDKNRGKSDNVPSEEVVKKMKNYWRQLLNAKLITQRKFD
NLTKAERGGLSELDKAGFIKRQLVETRQITKHVAQILDSRMNTKYDE
NDKLIREVKVITLKSKLVSDFRKDFQFYKVREINNYHHAHDAYLNAV
VGTALIKKYPKLESEFVYGDYKVYDVRKMIAKSEQEIGKATAKYFFY
SNIMNFFKTEITLANGEIRKRPLIETNGETGEIVWDKGRDFATVRKVL
SMPQVNIVKKTEVQTGGFSKESILPKRNSDKLIARKKDWDPKKYGGF
DSPTVAYSVLVVAKVEKGKSKKLKSVKELLGITIMERSSFEKNPIDFL
EAKGYKEVKKDLIKLPKYSLFELENGRKRMLASAGELQKGNELALP
SKYVNFLYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEIEQISEFS
KRVILADANLDKVLSAYNKHRDKPIREQAENIIHLFTLTNLGAPAAFK
YFDTTIDRKRYTSTKEVLDATLIHQSITGLYETRIDLSQLGGDGGGSP
KKKRKV

15

TIR T4 K
il

AAAGGCUGCUGAUGACACCU

16

TTR sgRNA

AAAGGCUGCUGAUGACACCUGUUUUAGAGCUAGAAAUAGCAAG
UUAAAAUAAGGCUAGUCCGUUAUCAACUUGAAAAAGUGGCACC
GAGUCGGUGCUUUU

17

MEH

AME A

18

— R
sgRNA

NNNNNNNNNNNNNNNNNNNNGUUUUAGAGCUAGAAAUAGCAAG
UUAAAAUAAGGCUAGUCCGUUAUCAACUUGAAAAAGUGGCACC
GAGUCGGUGCUUUU
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19 —HREY mNFmN*mN*NNNNNNNNNNNNNNNNNGUUUUAGAmMGmCmUmAm
sgRNA &t | GmAMAMAMUmAMGmCAAGUUAAAAUAAGGCUAGUCCGUUAUC
il AmAMCmUmUmGmMAMAMAMAMAMGMUmGmMGMCmAMCmCmGmA
mGmUmCmGmGmUmGmCmU*mU*mU*mU
20 — By NNNNNNNNNNNNNNNNNNNNGUUUUAGAGCUAGAAAUAGCAAG
sgRNA UUAAAAUAAGGCUAGUCCGUUAUCAACUUGGCACCGAGUCGGU
GC
21 — %Y MNFmNF*mN*NNNNNNNNNNNNNNNNNGUUUUAGAGCUAGAAAU
sgRNA fEAfi AGCAAGUUAAAAUAAGGCUAGUCCGUUAUCAACUUGGCACCGA
il GUCGG*mU*mG*mC
22 —H%EY NNNNNNNNNNNNNNNNNNNNGUUUUAGAGCUAGAAAUAGCAAG
sgRNA UUAAAAUAAGGCUAGUCCGUUAUCACGAAAGGGCACCGAGUCG
GUGC
23 — Ry mN*mN*mN*NNNNNNNNNNNNNNNNNGUUUUAGAMGmCmUmAm
sgRNA fEAfi GmAMAMAMUmMAMGMCAAGUUAAAAUAAGGCUAGUCCGUUAUC
i ACGAAAGGGCACCGAGUCGG*mU*mG*mC
24 —HRAY NNNNNNNNNNNNNNNNNNNNGUUUUAGAGCUAGAAAUAGCAAG
sgRNA UUAAAAUAAGGCUAGUCCGUUAUCAAAAAUGGCACCGAGUCGG
UGC
25 — Ry mMN*mN*mN*NNNNNNNNNNNNNNNNNGUUUUAGAMGmCmUmAm
sgRNA Effi | GmAMAMAMUmMAMGmCAAGUUAAAAUAAGGCUAGUCCGUUAUC
7 AAAAAUGGCACCGAGUCGG*mU*mG*mC
26 —xE NNNNNNNNNNNNNNNNNNNNGUUUUAGAGCUAGAAAUAGCAAG
sgRNA UUAAAAUAAGGCUAGUCCGUUAUCACAAGGGCACCGAGUCGGU
GC
27 — %Y mN*mN*mN*NNNNNNNNNNNNNNNNNGUUUUAGAMGmCmUmAm
sgRNA &ffi | GmAMAMAMUmAMGmCAAGUUAAAAUAAGGCUAGUCCGUUAUC
Sidl| ACAAGGGCACCGAGUCGG*mU*mG*mC
28 — R RS NNNNNNNNNNNNNNNNNNNNGUUUUAGAGCUAGAAAUAGCAAG
sgRNA UUAAAAUAAGGCUAGUCCGUUAUCAAAAUGGCACCGAGUCGGU
GC
29 —HREY mNFmN*mN*NNNNNNNNNNNNNNNNNGUUUUAGAmMGmCmUmAm
sgRNA &t | GmAMAMAMUmAMGmCAAGUUAAAAUAAGGCUAGUCCGUUAUC
7 AAAAUGGCACCGAGUCGG*mU*mG*mC
30 — %Y NNNNNNNNNNNNNNNNNNNNGUUUUAGAGCGCGAAGCGCAAGU
sgRNA UAAAAUAAGGCUAGUCCGUUAUCAAAAUGGCACCGAGUCGGUG
C
31 — %R mN*mN*mN*NNNNNNNNNNNNNNNNNGUUUUAGAGCGCGAAGC
sgRNA & GCAAGUUAAAAUAAGGCUAGUCCGUUAUCAAAAUGGCACCGAG

UCGG*mU*mG*mC
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&5
32 sgRNA &7 | UUUUAGAGCUAGAAAUAGCAAGUUAAAAUAAGGCUAGUCCGUU
LE1E AUCAACUUGAAAAAGUGGCACCGAGUCGGUGCUUUU
33 c¢rRNA 7% | GUUUUAGAGCUAUGCUGUUUUG
T
34 TTR Z—7%4 | mA*mC*mA*CAAAUACCAGUCCAGCAGUUUUAGAMGmMCmUmAm
F 4 w7 H | GmAMAMAMUMAMGmMCAAGUUAAAAUAAGGCUAGUCCGUUAUC
FaS AmAMCmUmUmGmAMAMAMAMAMGMUMGMGMCmAMCmCmGmA
mGMmUmCmGmGmUmGmCmU*mU*mU*mU
35 TTR # —7% | mA*mC*mA*CAAAUACCAGUCCAGCGGUUUUAGAMGmMCmUmAm
F 474 | GmAMAmMAMUmMAMGmCAAGUUAAAAUAAGGCUAGUCCGUUAUC
FaS AmAMCmUmUmGmMAMAMAMAMAMGMUMGMGMCmAMCmCmGmA
mGmUmCmGmGmUmGmCmU*mU*mU*mU
36 Sp. Cas9 z AUGGAUAAGAAGUACUCAAUCGGGCUGGAUAUCGGAACUAAUU
a— R4 5 CCGUGGGUUGGGCAGUGAUCACGGAUGAAUACAAAGUGCCGUC
ORF CAAGAAGUUCAAGGUCCUGGGGAACACCGAUAGACACAGCAUC

AAGAAAAAUCUCAUCGGAGCCCUGCUGUUUGACUCCGGCGAAA
CCGCAGAAGCGACCCGGCUCAAACGUACCGCGAGGCGACGCUAC
ACCCGGCGGAAGAAUCGCAUCUGCUAUCUGCAAGAGAUCUUUU
CGAACGAAAUGGCAAAGGUCGACGACAGCUUCUUCCACCGCCUG
GAAGAAUCUUUCCUGGUGGAGGAGGACAAGAAGCAUGAACGGC
AUCCUAUCUUUGGAAACAUCGUCGACGAAGUGGCGUACCACGA
AAAGUACCCGACCAUCUACCAUCUGCGGAAGAAGUUGGUUGAC
UCAACUGACAAGGCCGACCUCAGAUUGAUCUACUUGGCCCUCGC
CCAUAUGAUCAAAUUCCGCGGACACUUCCUGAUCGAAGGCGAUC
UGAACCCUGAUAACUCCGACGUGGAUAAGCUUUUCAUUCAACU
GGUGCAGACCUACAACCAACUGUUCGAAGAAAACCCAAUCAAU
GCUAGCGGCGUCGAUGCCAAGGCCAUCCUGUCCGCCCGGCUGUC
GAAGUCGCGGCGCCUCGAAAACCUGAUCGCACAGCUGCCGGGAG
AGAAAAAGAACGGACUUUUCGGCAACUUGAUCGCUCUCUCACU
GGGACUCACUCCCAAUUUCAAGUCCAAUUUUGACCUGGCCGAGG
ACGCGAAGCUGCAACUCUCAAAGGACACCUACGACGACGACUUG
GACAAUUUGCUGGCACAAAUUGGCGAUCAGUACGCGGAUCUGU
UCCUUGCCGCUAAGAACCUUUCGGACGCAAUCUUGCUGUCCGAU
AUCCUGCGCGUGAACACCGAAAUAACCAAAGCGCCGCUUAGCGC
CUCGAUGAUUAAGCGGUACGACGAGCAUCACCAGGAUCUCACGC
UGCUCAAAGCGCUCGUGAGACAGCAACUGCCUGAAAAGUACAA
GGAGAUCUUCUUCGACCAGUCCAAGAAUGGGUACGCAGGGUAC
AUCGAUGGAGGCGCUAGCCAGGAAGAGUUCUAUAAGUUCAUCA
AGCCAAUCCUGGAAAAGAUGGACGGAACCGAAGAACUGCUGGU
CAAGCUGAACAGGGAGGAUCUGCUCCGGAAACAGAGAACCUUU
GACAACGGAUCCAUUCCCCACCAGAUCCAUCUGGGUGAGCUGCA
CGCCAUCUUGCGGCGCCAGGAGGACUUUUACCCAUUCCUCAAGG
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ACAACCGGGAAAAGAUCGAGAAAAUUCUGACGUUCCGCAUCCC
GUAUUACGUGGGCCCACUGGCGCGCGGCAAUUCGCGCUUCGCGU
GGAUGACUAGAAAAUCAGAGGAAACCAUCACUCCUUGGAAUUU
CGAGGAAGUUGUGGAUAAGGGAGCUUCGGCACAAAGCUUCAUC
GAACGAAUGACCAACUUCGACAAGAAUCUCCCAAACGAGAAGG
UGCUUCCUAAGCACAGCCUCCUUUACGAAUACUUCACUGUCUAC
AACGAACUGACUAAAGUGAAAUACGUUACUGAAGGAAUGAGGA
AGCCGGCCUUUCUGUCCGGAGAACAGAAGAAAGCAAUUGUCGA
UCUGCUGUUCAAGACCAACCGCAAGGUGACCGUCAAGCAGCUUA
AAGAGGACUACUUCAAGAAGAUCGAGUGUUUCGACUCAGUGGA
AAUCAGCGGGGUGGAGGACAGAUUCAACGCUUCGCUGGGAACC
UAUCAUGAUCUCCUGAAGAUCAUCAAGGACAAGGACUUCCUUG
ACAACGAGGAGAACGAGGACAUCCUGGAAGAUAUCGUCCUGAC
CUUGACCCUUUUCGAGGAUCGCGAGAUGAUCGAGGAGAGGCUU
AAGACCUACGCUCAUCUCUUCGACGAUAAGGUCAUGAAACAAC
UCAAGCGCCGCCGGUACACUGGUUGGGGCCGCCUCUCCCGCAAG
CUGAUCAACGGUAUUCGCGAUAAACAGAGCGGUAAAACUAUCC
UGGAUUUCCUCAAAUCGGAUGGCUUCGCUAAUCGUAACUUCAU
GCAAUUGAUCCACGACGACAGCCUGACCUUUAAGGAGGACAUCC
AAAAAGCACAAGUGUCCGGACAGGGAGACUCACUCCAUGAACA
CAUCGCGAAUCUGGCCGGUUCGCCGGCGAUUAAGAAGGGAAUU
CUGCAAACUGUGAAGGUGGUCGACGAGCUGGUGAAGGUCAUGG
GACGGCACAAACCGGAGAAUAUCGUGAUUGAAAUGGCCCGAGA
AAACCAGACUACCCAGAAGGGCCAGAAAAACUCCCGCGAAAGGA
UGAAGCGGAUCGAAGAAGGAAUCAAGGAGCUGGGCAGCCAGAU
CCUGAAAGAGCACCCGGUGGAAAACACGCAGCUGCAGAACGAG
AAGCUCUACCUGUACUAUUUGCAAAAUGGACGGGACAUGUACG
UGGACCAAGAGCUGGACAUCAAUCGGUUGUCUGAUUACGACGU
GGACCACAUCGUUCCACAGUCCUUUCUGAAGGAUGACUCGAUCG
AUAACAAGGUGUUGACUCGCAGCGACAAGAACAGAGGGAAGUC
AGAUAAUGUGCCAUCGGAGGAGGUCGUGAAGAAGAUGAAGAAU
UACUGGCGGCAGCUCCUGAAUGCGAAGCUGAUUACCCAGAGAA
AGUUUGACAAUCUCACUAAAGCCGAGCGCGGCGGACUCUCAGA
GCUGGAUAAGGCUGGAUUCAUCAAACGGCAGCUGGUCGAGACU
CGGCAGAUUACCAAGCACGUGGCGCAGAUCUUGGACUCCCGCAU
GAACACUAAAUACGACGAGAACGAUAAGCUCAUCCGGGAAGUG
AAGGUGAUUACCCUGAAAAGCAAACUUGUGUCGGACUUUCGGA
AGGACUUUCAGUUUUACAAAGUGAGAGAAAUCAACAACUACCA
UCACGCGCAUGACGCAUACCUCAACGCUGUGGUCGGUACCGCCC
UGAUCAAAAAGUACCCUAAACUUGAAUCGGAGUUUGUGUACGG
AGACUACAAGGUCUACGACGUGAGGAAGAUGAUAGCCAAGUCC
GAACAGGAAAUCGGGAAAGCAACUGCGAAAUACUUCUUUUACU
CAAACAUCAUGAACUUUUUCAAGACUGAAAUUACGCUGGCCAA
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UGGAGAAAUCAGGAAGAGGCCACUGAUCGAAACUAACGGAGAA
ACGGGCGAAAUCGUGUGGGACAAGGGCAGGGACUUCGCAACUG
UUCGCAAAGUGCUCUCUAUGCCGCAAGUCAAUAUUGUGAAGAA
AACCGAAGUGCAAACCGGCGGAUUUUCAAAGGAAUCGAUCCUC
CCAAAGAGAAAUAGCGACAAGCUCAUUGCACGCAAGAAAGACU
GGGACCCGAAGAAGUACGGAGGAUUCGAUUCGCCGACUGUCGC
AUACUCCGUCCUCGUGGUGGCCAAGGUGGAGAAGGGAAAGAGC
AAAAAGCUCAAAUCCGUCAAAGAGCUGCUGGGGAUUACCAUCA
UGGAACGAUCCUCGUUCGAGAAGAACCCGAUUGAUUUCCUCGA
GGCGAAGGGUUACAAGGAGGUGAAGAAGGAUCUGAUCAUCAAA
CUCCCCAAGUACUCACUGUUCGAACUGGAAAAUGGUCGGAAGC
GCAUGCUGGCUUCGGCCGGAGAACUCCAAAAAGGAAAUGAGCU
GGCCUUGCCUAGCAAGUACGUCAACUUCCUCUAUCUUGCUUCGC
ACUACGAAAAACUCAAAGGGUCACCGGAAGAUAACGAACAGAA
GCAGCUUUUCGUGGAGCAGCACAAGCAUUAUCUGGAUGAAAUC
AUCGAACAAAUCUCCGAGUUUUCAAAGCGCGUGAUCCUCGCCGA
CGCCAACCUCGACAAAGUCCUGUCGGCCUACAAUAAGCAUAGAG
AUAAGCCGAUCAGAGAACAGGCCGAGAACAUUAUCCACUUGUU
CACCCUGACUAACCUGGGAGCCCCAGCCGCCUUCAAGUACUUCG
AUACUACUAUCGAUCGCAAAAGAUACACGUCCACCAAGGAAGU
UCUGGACGCGACCCUGAUCCACCAAAGCAUCACUGGACUCUACG
AAACUAGGAUCGAUCUGUCGCAGCUGGGUGGCGAUGGCGGUGG
AUCUCCGAAAAAGAAGAGAAAGGUGUAAUGA

37

BRI 72
Kozak 25|

gcegecRecAUGG

38

TTR sgRNA

mA*mA*mA*GGCUGCUGAUGACACCUGUUUUAGAGCUAGAAAUA
GCAAGUUAAAAUAAGGCUAGUCCGUUAUCAACUUGAAAAAGUG
GCACCGAGUCGGUGCU*mU*mU*mU

39

TTR sgRNA

mA*mA*mA*GGCUGCUGAUGACACCUGUUUUAGAMGMCmUmAmM
GMAMAMAMUMAMGMCAAGUUAAAAUAAGGCUAGUCCGUUAUC
AmAmMCmUmUmGmAMAMAMAMAMGMUmGmMGmMCmAmMCmCmGmA
mGmUmCmGmGmUmGmCmU*mU*mU*mU

40

TTR sgRNA

mA*mA*mA*mGGC*UG*fC*U*fGATUFGAC*AfCCUmGUUUIUAG
mAMGMCmUmAMGMAMAMAMUmMAMGmMCmAMAGUfUmAfAmAfAmM
UAMAMGmGmCmUmAGUMCmCGUfUAMUmCAMAMCmUmUmGmA
MAMAMAMAMGMUmMGMGmMmCmAmMCmCmGmAMGmUmCmGmGmUm
GmCmU*mU*mU*mU

41

TTR sgRNA

mA*mA*mA*GGC*U*G*fC*U*fGAfUfGAC*fAfCCUMmGUUUfUAGmM
AmGmCmUmAMGmMAMAMAMUMAMGMCmAMAGUfUmAfAMATfAmMU
AmAMGMGMCmUmAGUMCmCGUfUAMUmMCAMAMCmUmUmGmAmM
AmAMAMAMGMUmGmGMCmAMCmCmGmAMGmUmCmGmGmUmG
mCmU*mU*mU*mU
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42 TTR sgRNA | mA*mC*mA*CAAAUACCAGUCCAGCGGUUUUAGAMGmMCmUmAmM
GmMAMAMAMUmMAMGmMmCAAGUUAAAAUAAGGCUAGUCCGUUAUC
ACGAAAGGGCACCGAGUCGGMU*mG*mC*mU
43 TTR sgRNA | AAAGGCUGCUGAUGACACCUGUUUUAGAGCUAGAAAUAGCAAG
UUAAAAUAAGGCUAGUCCGUUAUCAACUUGGCACCGAGUCGGU
GC
44 TTR sgRNA | mA*mA*mA*GGCUGCUGAUGACACCUGUUUUAGAGCUAGAAAUA
fE AT GCAAGUUAAAAUAAGGCUAGUCCGUUAUCAACUUGGCACCGAG
UCGG*mU*mG*mC
45 TTR sgRNA | AAAGGCUGCUGAUGACACCUGUUUUAGAGCUAGAAAUAGCAAG
UUAAAAUAAGGCUAGUCCGUUAUCACGAAAGGGCACCGAGUCG
GUGC
46 TTR sgRNA | mA*mA*mA*GGCUGCUGAUGACACCUGUUUUAGAMGmCmUmAm
fEAfR GmAMAMAMUmAMGmMCAAGUUAAAAUAAGGCUAGUCCGUUAUC
ACGAAAGGGCACCGAGUCGG*mU*mG*mC
47 TTR sgRNA | AAAGGCUGCUGAUGACACCUGUUUUAGAGCUAGAAAUAGCAAG
UUAAAAUAAGGCUAGUCCGUUAUCAAAAAUGGCACCGAGUCGG
UGC
48 TTR sgRNA | mA*mA*mA*GGCUGCUGAUGACACCUGUUUUAGAMGmCmUmAmM
&R GmAMAMAMUmAMGmCAAGUUAAAAUAAGGCUAGUCCGUUAUC
AAAAAUGGCACCGAGUCGG*mU*mG*mC
49 TTR sgRNA | AAAGGCUGCUGAUGACACCUGUUUUAGAGCUAGAAAUAGCAAG
UUAAAAUAAGGCUAGUCCGUUAUCACAAGGGCACCGAGUCGGU
GC
50 TTR sgRNA | mA*mA*mA*GGCUGCUGAUGACACCUGUUUUAGAMGmCmUmAmM
&R GmMAMAMAMUmMAMGmCAAGUUAAAAUAAGGCUAGUCCGUUAUC
ACAAGGGCACCGAGUCGG*mU*mG*mC
51 TTR sgRNA | AAAGGCUGCUGAUGACACCUGUUUUAGAGCUAGAAAUAGCAAG
UUAAAAUAAGGCUAGUCCGUUAUCAAAAUGGCACCGAGUCGGU
GC
52 TTR sgRNA | mA*mA*mA*GGCUGCUGAUGACACCUGUUUUAGAMGmCmUmAm
AR GMAMAMAMUmMAMGmCAAGUUAAAAUAAGGCUAGUCCGUUAUC
AAAAUGGCACCGAGUCGG*mU*mG*mC
53 TTR sgRNA | AAAGGCUGCUGAUGACACCUGUUUUAGAGCGCGAAGCGCAAGU
UAAAAUAAGGCUAGUCCGUUAUCAAAAUGGCACCGAGUCGGUG
C
54 TTR sgRNA | mA*mA*mA*GGCUGCUGAUGACACCUGUUUUAGAGCGCGAAGCG
&AL CAAGUUAAAAUAAGGCUAGUCCGUUAUCAAAAUGGCACCGAGU
CGG*mU*mG*mC
55 — %A mN*mN*mN*NNNNNNNNNNNNNNNNNGUUUUAGAMGmCmUmAm
sgRNA 1E#f GmAMAMAMUmMAMGmCAAGUUAAAAUAAGGCUAGUCCGUUAUC

ACGAAAGGGCACCGAGUCGGMU*mG*mC*mU
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