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Figure S1  Survival rates of zebrafish embryos injected N-NLS-fused Cas9 protein and 100pg of
gRNA targeting the gol target2 (A), and T7E1 assays of the rates of mutagenesis (B and D, P <

0.05) and proportions of embryos with each phenotype (C) for gol target 2.
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Figure S2 Knockout efficiency of the Cas9 proteins without NLS for four loci of tyr and
gol gene. Survival rates of zebrafish embryos(A) and T7E1 assays of the rates of mutagenesis

for each loci(B and D). (C) Proportions of embryos with each phenotype.
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Figure S3 Multiplex Genome Mutation efficiency of the various NLS-fused Cas9 proteins
and Cas9 mRNA for four loci of tyr and gol gene. T7ELl assays showed the rates of

mutagenesis for tyr target 1 (A) , tyr target2 (B), gol targetl (C) and gol target 2 (D).
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Figure S4 The PCR Sanger sequencing at two loci of tyr and two loci of gol.



Figure S5

tyr target1:
N-Cas9 protein: (indel:12,WT:5)

WT:
N1:
N2:
N3:
N4
N5:
NG:
N7:
N8:
N9:

N10:
N11:
N12:
N13:
N14:
N15:
N16:
N17:

TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCACCCCAGAAGTCCTCCAGTCCAA

TCGTCTCTCCAGCAGTTCCC--TCGTCTCT-————- CCAGAAGTCCTCCAGCCCAA(-11bp, +2bp)
TCGTCTCTCCAGCAGT === ————————m—mmmmmmmmm CCTCCAGTCCAA(-28bp)
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACC-———— A-———- CCTCCAGTCCAA(-10bp)

TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCACCCACAGAAGTCCTCCAGTCCAA(+1bp)
GCAGTTCCCCCGAGTCTGCACCACCGAGTCTGCACCACCACCCAGAAGTCCTCCAGT (+16bp)
TCGTCTCTCCAGCAGCTCCCCCGAGTCTGCACCTCC————————=———— AGTCCAA(-13bp)
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCACCCCAGAAGTCCTCCAGTCCAA(WT)
TCGTCTCTCCAGCAGTTCCCCCGAGTCGGCACCACCCAAGTCCAAGTCCTCCAGTCC(-2bp, +5bp)
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCACCCCAGAAGTCCTCCAGTCCAA(WT)
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCACCCCAGAAGTCCTCCAGTCCAA(WT)
TCGTCTCTCCAGCAGT —======———m e —— CCTCCAGTCCAA(-28bp)
TCGTCTCTCCAGCAGTTCCCCTGAGTCTGCA-————- CAGAAGTCCTCCAGTCCAA(-6bp)
GTCTCTCCAGCAGTTCCCCCGAGTCTGCACCACCCTCCAGAAGTCCTCCAGTCCAA(+2bp)
TTCCCCCGAGTCTGCACCACCCGAAGTCCTCCACCACCAGAAGTCCTCCAGTCCAA(-1bp,+17bp)
TCCAGCAGTTCCCCCGAGTCTGCACCACCCTCCAGTCCAGAAGTCCTCCAGTCCAA(+7bp)
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCACCCCAGAAGTCCTCCAGTCCAA(WT)
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCACCCCAGAAGTCCTCCAGTCCAA(WT)

C-Cas9 protein: (indel:14,WT:4)

WT:
C1:
C2:
C3:
C4.
C5:
C6:
C7:
C8:
C9:

C10:
Cl1:
Cl2:
C13:
Cl4:
C15:
Cl6:
C17:
C18:

TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCACCCCAGAAGTCCTCCAGTCCAA
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCACC-—————mmmmmmmm oo AA(-18bp)
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCACCCCAGAAGTCCTCCAGTCCAA(WT)
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCACCCCAGAAGTCCTCCAGTCCAA(WT)
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCACCCCAGAAGTCCTCCAGTCCAA(WT)

TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCA-——————- GAAGTCCTCCAGTCCAA(-8bp)
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCACC-————————- TCCAGTCCAA(-10bp)
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCACCCTCC-AGTCCTCCAGTCCAA(-3bp,+2bp)
Coommm AG---CAGAGTGTAAAGCCTCTCCGGTGTGTGTGAGTCCTCCAGTCCAA(-32bp,+31bp)
CTCTCCAGCAGTTCCCCCGAGTCTGCACCACCCTCC----AAGTCCTCCAGTCCAA(-4bp,+4bp)
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCACCC-——==———~— TCCAGTCCAA(-9bp)
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACC-=—======———= TCCAGTCCAA(-13bp)
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACC-=—======—=—=— TCCAGTCCAA(-13bp)
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCA-—==——-~ GAAGTCCTCCAGTCCAA(-8bp)
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCA-——-~- GAAGTCCTCCAGTCCAA(-5bp)
TCGTCTCCAGCAGTTCCCCCGAGACCTGCA-—--- CCAGAAGTCCTCCAGTCCAA(-6bp,+2bp)
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCA-——==—=————————— GTCCAA(-16bp)

CTCTCCAGCAGTTCCCCCGAGTCTGCACCACCCTCC----AAGTCCTCCAGTCCAA(-4bp,+4bp)
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCACCCCAGAAGTCCTCCAGTCCAA(WT)



N-Cas9-C protein: (indel:16,WT:3)

WT:
B1:
B2:
B3:
B4:
B5:
B6:
B7:
B8:
B9:

B10:
B11:
B12:
B13:
B14:
B15:
B16:
B17:
B18:
B19:

TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCACCCCAGAAGTCCTCCAGTCCAA
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCACCT-AGAAGTCCTCCAGTCCAA(-2bp,+1bp)

TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCA-——————- GAAGTCCTCCAGTCCAA(-8bp)
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCA-——————- GAAGTCCTCCAGTCCAA(-8bp)
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCACC——--- AGTCCTCCAGTCCAA(-5bp)
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCACC--AGAAGTCCTCCAGTCCAA(-2bp)
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCA-—————- AGTCCTCCAGTCCAA(-7bp)
CAGCAGTTTCCCCGAGTCTGCACCACCACCACCAGAAGTCCTCCAGTCCAGTCCAA(+4bp)
AGTTCCCCCGAGTCTGCACCA----- GAAGTCCTCCAGTCCAAACGCTGCTGTCCAA(-5bp)
CGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCAC---AGAAGTCCTCCAGTCCAA(-3bp)
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCA-——-- GAAGTCCTCCAGTCCAA(-5bp)
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCA-—==——-~ GAAGTCCTCCAGTCCAA(-8bp)
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCACCCCAGAAGTCCTCCAGTCCAA(WT)
GTCTCTCTCCAGCAGTTCCCCCGAGTCTGCACCA-——-- GAAGTCCTCCAGTCCAA(-5bp)

TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCACCCCAGAAGTCCTCCAGTCCAA(WT)
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCAGA--AGAAGTCCTCCAGTCCAA(-4bp,+2bp)
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCA-——-- GAAGTCCTCCAGTCCAA(-5bp)
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCACCC-——=————- TCCAGTCCAA(-9bp)
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCGAGTCCAGAAGTCCTCCAGTCCAA(-2bp,+3bp)
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCACCCCAGAAGTCCTCCAGTCCAA(WT)

N-Cas9-C mRNA: (indel:12,WT:6)

WT:
ml:
m2:
m3:
m4:
m5:
m6:
m7:
m8:
m9:

ml10:
mll:
ml2:
ml3:
ml4:
ml5:
ml6:
ml7:
ml8:

TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCACCCCAGAAGTCCTCCAGTCCAA
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCACCCCAGAAGTCCTCCAATCCAA(-1bp,+1bp)
TCGTCTCTCCAGCAATTCCCCCGAGTCTGCA-——————=——————————— GTCCAA(-19bp)
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCT-CCCAGAAGTCCTCCAGTCCAA(-3bp,+2bp)
TCGTCTCTCCAGCAGTTCCCCCCGAGTCTGCACCTCCCCAGAAGTCCTCCAGTCCAA(-1bp,+2bp)
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCACCCCAGAAGTCCTCCAGTCCAA(WT)
GCAGTTCCCCCGAGTCTGCACC———==————- TCC——————— - CTGTC(-26bp)
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCACCCCAGAAGTCCTCCAGTCCAA(WT)
TCCCCCGAGTCTGCACCACCCTGCACCACAAGAGTCTGCACCACAAGTCCTCCAGT(-21bp,+1bp)
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCACCCCAGAAGTCCTCCAGTCCAA(WT)
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCACCCCAGAAGTCCTCCAGTCCAA(WT)
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCACC--AGAAGTCCTCCAGTCCAA(-2bp)
GTCTCTCCAGCAGTTCCCCCGAGTCTGCACCACCCGGCAGAAGTCCTCCAGTCCAA(+2bp)
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCACCCCAGAAGTCCTCCAGTCCAA(WT)
GTCTCTCCAGCGGTTCCCCCGAGTCTGCACCACCCTCCAGAAGTCCTCCAGTCCAA(+2bp)
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCAG----GAAGTCCTCCAGTCCAA(-4bp)
TCTCCAGCAGTTCCCCCGAGTCTGCACCACCCCAGAAGTCCTCCAGTCCAAWT)
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCACCTCC--AGTCCTTCAGTCCAA(-3bp,+1bp)
TCGTCTCTCCAGCAGTTCCCCCGAGTCTGCACCACC--——==—==———~ AGTCCAA(-13bp)



Figure S6

tyr target2:

N-Cas9 protein: (indel:19,WT:0)

WT: AGTCGGTGCTGCGGCTGACGGACTACGAGACCGGGCAGATGGACCGACGGGCAAACCTG

N1: AGTCGGTGCTGCGGCTGACGGACTACGAGCA--GGCAGATGGACCGACGGGCAAACCTG(-4bp,+2bp)

N2: AGTCGGTGCTGCGGCTGACGGACTAC-———- CGGGCAGATGGACCGACGGGCAAACCTG(-5bp)

N3: TCGGTGCTGCGGCTGACGGACTACGACTACCGGGCAGATGGACCGACGGGCAAACCTG(-1bp,+2bp)
N oo oo CAGATGGAC(-65bp)
N5: AGTCGGTGCTGCGGCTGACGGACTAC-———- CGGGCAGATGGACCGACGGGCAAACCTG(-5bp)

N6: AGTCGGTGCTGCGGCTGACGGACTACG-——-—— GGCAAATGGACCGACGGGCAAACCTG(-6bp)

N7: AGTCGGTGCTGCGGCTGACGGACTACGA----GGGCAGATGGACCGACGGGCAAACCTG(-4bp)

N8: AGTCGGTGCTGCGGCTGACGGACTAC-——-- CGGGCAGATGGACCGACGGGCAAACCTG(-5bp)

N9: AGTCGGTGCTGCGGCTGACGGACTACGA-————— GCAGATGGACCGACGGGCAAACCTG(-6bp)
N10:AGTCGGTGCTGCGGCTGACGGACTACGA-————- GCAGATGGACCGACGGGCAAACCTG(~6bp)
N11:AGTCGGTGCTGCGGCTGACGGACTACGA-————- GCAGATGGACCGACGGGCAAACCTG(~6bp)
N12:AGTCGGTGCTGCGGCTGACGGA-————————————m———mm e CCGACGGGCAAACCTG(-21bp)
N13:AGTCGGTGCTGCGGCTGACGGACTACGA-————- GCAGATGGACCGACGGGCAAACCTG(~6bp)
N14:AGTCGGTGCTGCGGCTGACGGA-—~CT———mm - mm e ACGGGCAAACCTG(-22bp)
N15:GGTGCTGCGGCTGACGGACTACGAGGACTACCGGGCAGATGGACCGACGGGCAAACCTG(+4bp)

N16 : AGTCGGTGCTGCGGCTGACGGACTAC-———— CGGGCAGATGGACCGACGGGCAAACCTG(-5bp)

N17 : GGTGCTGCGGCTGACGGACTACGACGACTACCGGGCAGATGGACCGACGGGCAAACCTG(-1bp , +5bp)
N18:GTGCTGCGGCTGACGGACTACGA-———- GGCAGATGGACCGACGGGCAAACCTGAGCTG(-5bp)
N19:GTGCTGCGGCTGACGGACTACGA-———- GGCAGATGGACCGACGGGCAAACCTGAGCTG(-5bp)

C-Cas9 protein: (indel:18,WT:0)
WT: GAGTCGGTGCTGCGGCTGACGGACTACGAGACCGGGCAGATGGACCGACGGGCAAACCTG
Cl: GTGCTGCGGCTGACGGATTACGAGCAGATGGACGGGCAGATGGACCGACGGGCAAACCTG(-1bp,+7bp)

C2: GAGTCGGTGCTGCGGCTGACGGATTACGAG--——- GCAGATGGACCGACGGGCAAACCTG(-5bp)

C3: GAGTCGGTGCTGCGGCTGACGGACTAC--GACCGGGCAGATGGACCGACGGGCAAACCTG(~2bp)

C4: GAGTCGGTGCTGCGGCTGACGGATTAC-——-- CGGGCAGATGGGCCGACGGGCAAACCTG(-5bp)

C5: GAGTCGGTGCTGCGGCTGACGGA---CT--ACCGGGCAGATGGACCGACGGGCAAACCTG(-6bp, +1bp)
C6: GAGTCGGTGCTGC-———————m—mmmmm e CGGGCAGATGGACCGACGGGCAAACCTG(-19bp)

C7: ATTACGATCTCTCGCATATTTGATAGCTTAACCGGGCAGATGGACCGACGGGCAAACCTG(+22bp)

C8: CTGC--GGATCCGGGT———mmmmmmmmmmmm oo oo ACCGGGCAG(-40bp, +2bp)
C9: AGTCGGTGCTGCGGCTGACGG-———————————-— GCAGATGGACCGACGGGCAAACCTG(-13bp)
C10:GTCGGTGCTGCGGCTGACGGACTACGAGTAGCTA=————————— CGACGGGCAAACCTG(-10bp, +5bp)
C11:AGTCGGTGCTGCGGCTGACGGACTA-————— CGGGCAGATGGACCGACGGGCAAACCTG(-6bp)

C12:GAGTCGGTGCTGCGGCTGACGGA---CT--ACCGGGCAGATGGACCGACGGGCAAACCTG(-5bp)
C13:AGTCGGTGCTGCGGCTGACGGACTACG-GACCGGGCAGATGGACCGACGGGCAAACCTG(-1bp)
C14:AGTCGGTGCTGCGGCTGACGGACTACGA-—--- GGCAGATGGACCGACGGGCAAACCTG(-5bp)
C15:AGTCGGTGCTGCGGCTGACGGACTACGA-——--- GCAGATGGACCGACGGGCAAACCTG(-6bp)
C16:TGCTGCGGCTGACGGACTACGATGGGCAGACCGGGCAGATGGACCGACGGGCAAACCTG(+6bp)
C17:GAGTCGGTGCTGCGGCTGACGGACTACGAGAT --GGCAGATGGACCGACGGGCAAACCTG(-3bp,+1bp)
C18:GAGTCGGTGCTGCGGCTGACGGACTACT--ACCGGGCAGATGGACCGACGGGCAAACCTG(-3bp,+1bp)



N-Cas9-C protein: (indel:14,WT:5)

WT:
B1:
B2:
B3:
B4:
B5:
B6:
B7:
B8:
B9:

B10:
:GGTGCTGCGGCTGACGGACTACGCCGGGCAGATGGGCAGATGGACCGACGGGCAAACCTG(-5bp,+10bp)
B12:
B13:
B14:
B15:
B16:
B17:
B18:
B19:

B11

GAGTCGGTGCTGCGGCTGACGGACTACGAGACCGGGCAGATGGACCGACGGGCAAACCTG
TGACGGACTACGAGGTACCGCGGCTGCCCACCGGGCAGATGGACCGACGGGCAAACCTG(+15bp)
GAGTCGGTGCTGCGGCTGACGGA---CT-ACCGGGCAGATGGACCGACGGGCAAACCTG(-5bp)
GCTGCGGCTGACGGACTACGAGCAGATGGACCGGGCAGATGGACCGACGGGCAAACCTG(+7bp)

AGTCGGTGCTGCGGCTGACGGACTACG————————- AGATGGACCGACGGGCAAACCTG(-9bp)
AGTCGGTGCTGCGGCTGACGGACTACG—---- GGGCAGATGGACCGACGGGCAAACCTG(-5bp)
AGTCGGTGCTGCGGCTGACGGACTACGAGACCGGGCAGATGGACCGACGGGCAAACCTG(WT)

AGTCGGTGCTGCGGCTGACGGATTACGAG----- GCAGATGGACCGACGGGCAAACCTG(-5bp)
GAGTCGGTGCTGCGGCTGACGGA---CT--ACCGGGCAGATGGACCGACGGGCAAACCTG(-5bp)
AGTCGGTGCTGCGGCTGAC-—————mmm CGGGCAGATGGACCGACGGGCAAACCTG(-12bp)

GAGTCGGTGCTGCGGCTGACGGACTACGAGACCGGGCAGATGGACCGACGGGCAAACCTG(WT)

GAGTCGGTGCTGCGGCTGACGGACTACGA----GGGCAGATGGACCGACGGGCAAACCTG(-4bp)
GAGTCGGTGCTGCGGCTGACGGACTACGAGACCGGGCAGATGGACCGACGGGCAAACCTG(WT)
GAGTCGGTGCTGCGGCTGACGGACTACGAGACCGGGCAGATGGACCGACGGGCAAACCTG(WT)
GAGTCGGTGCTGCGGCTGACGGA---CT--ACCGGGCAGATGGACCGACGGGCAAACCTG(-5bp)
GAGTCGGTGCTGCGGCTGACGGACTACGAGACCGGGCAGATGGACCGACGGGCAAACCTG(WT)
GAGTCGGTGCTGCGGCTGACGGA---CT--ACCGGGCAGATGGACCGACGGGCAAACCTG(-5bp)
GAGTCGGTGCTGCGGCTGACGGA---CC--ACCGGGCAGATGGACCGACGGGCAAACCTG(-6bp,+1bp)
GAGTCGGTGCTGCGGCTGACGGACTACGAGTCCGGGCAGATGGACCGACGGGCAAACCTG(~1bp,+1bp)

N-Cas9-C mRNA: (indel:14,WT:5)

WT:
ml:
m2:
m3:
m4:
m5:
m6:
m7:
m8:

GAGTCGGTGCTGCGGCTGACGGACTACGAGACCGGGCAGATGGACCGACGGGCAAACCTG
GAGTCGGTGCTGCGGCTGACGGACTACGAGACCGGGCAGATGGACCGACGGGCAAACCTG(WT)

GAGTCGGTGCTGCGGCTGACGGACTACGAGT———--- AGATGGACCGACGGGCAAACCTG(-6bp)
GAGTCGGTGCTGCGGCTGACGGACTACCGA-————- GCAGATGGACCGACGGGCAAACCTG(-6bp)
GAGTCGGTGCTGCGGCTGACGGACTACGAGACCGGGCAGATGGACCGACGGGCAAACCTG(WT)
GAGTCGGTGCTGCGGCTGACGGACTACGA-——-- GGCAGATGGACCGACGGGCAAACCTG(-5bp)
GAGTCGGTGCTGCGGCTGACGGACTACGA-——-- GGCAGATGGACCGACGGGCAAACCTG(-5bp)
GAGTCGGTGCTGCGGCTGGCGGACTACCGA-————- GCAGATGGACCGACGGGCAAACCTG(-7bp,+1bp)
GAGTCGGTGCTGCGGCTGACGGACTACGACTACCGGGCAGATGGACCGACGGGCAAACCTG(-1bp,+2bp)

m9 :GAGTCGGTGCTGCGGCTGACGGACTACGAGACCGGGCAGATGGACCGACGGGCAAACCTG(WT)

m10:
mll:
:GAGTCGGTGCTGCGGCTGACGGACTACGAGACCGGGCAGATGGACCGACGGGCAAACCTG(WT)

ml2

m13:
ACGGACTACGAGATGGACCGACGGTCCATCACCGGGCAGATGGACCGACGGGCAAACCTG(+18bp)

ml4

ml5:
ml6:
ml7:
ml8:
ACAGCGGCTGACGTAGAACGAGGCAGATGGACCGGGCAGATGGACCGACGGGCAAACCTG(-2bp,+10bp)

m19

GCGGCTGACGGACTACGATGGACTACTAAACACCGGGCAGATGGACCGACGGGCAAACCT (+13bp)
GAGTCGGTGCTGCGGCTGACGGACTACGAGACCGGGCAGATGGACCGACGGGCAAACCTG(WT)

GAGTCGGTGCTGCGGCTGACGGATTACCA-————- GCAGATGGACCGACGGGCAAACCTG(-6bp)

GAGTCGGTGCTGCGGCTGACGGACTAC-———=—=———~ GATGGACCGACGGGCAAACCTG(-11bp)
GAGTCGGTGCTGCGGCTGACGG-=-=—=======—= GCAGATGGACCGACGGGCAAACCTG(-13bp)
CGGACTACGAGTTATTGAAAATCTGAGGTAAATCAAATCGGCAGATGGACCGACGGGCAA(-4bp,+28bp)
GAGTCGGTGCTGCGGCTGACGGACTACGT—====-~ CAGATGGACCGACGGGCAAACCTG(-8bp, +1bp)



Figure S7

gol targetl:

N-Cas9 protein: (indel:12,WT:5)

WT: TTCAGGTCTTGGTCTCTCGCAGGATGTTGCTGGAGCCACGTTTATGGCTGCGGGGAGTTCG

N1: TTCAGGTCTTGGTCTCTCGCAGGATG---CTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(-3bp)
N2: TTCAGGTCTTGGTCTCTCGCAGGATGTTGCTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(WT)
N3: TTCAGGTCTTGGTCTCTCGCAGGATG---CTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(-3bp)
N4: TTCAGGTCTTGGTCTCTCGC----—--——- TGGAGCCACGTTTATGGCTGCGGGGAGTTCG(-10bp)
N5: TCTTGGTCTCTCGCAGG-TCTCTCTCTTGCTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(-2bp,+7bp)
N6: TTCAGGTCTTGGTCTCTCGCAGGATGTTGCTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(WT)

N7 :TTCAGGTCTTGGTCTCTCGCAGGATGTTGCTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(WT)
N8:TTCAGGTCTTGGTCTCTCGCAGGATG—----- GAGCCACGTTTATGGCTGCGGGGAGTTCG(-6bp)
N9:TTCAGGTCTTGGTCTCTCGCAGGATGTTGCTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(WT)
N10:TTCAGGTCTTGGTCTCTCGCAGGATG---CTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(-3bp)
N11:TTCAGGTCTTGGTCTCTCGCAGGATGTTG---GAGCCACGTTTATGGCTGCGGGGAGTTCG(-3bp)

N12:TTCAGGTCTTGGTCTCTCGCAGGATG------ GAGCCACGTTTATGGCTGCGGGGAGTTCG(-6bp)
N13:TTCAGGTCTTGGTCTCTCGCAG-—=-——===————- CCACGTTTATGGCTGCGGGGAGTTCG(-13bp)
N14:TTCAGGTCTTGGTCTCTCGCAGGATG---CTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(-3bp)
N15:TTCAGGTCTTGGTCTCTCG——=——====———- GAGCCACGTTTATGGCTGCGGGGAGTTCG(-13bp)

N16:TTCAGGTCTTGGTCTCTCGCAGGATGTTGCTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(WT)
N17:TTCAGGTCTTGGTCTCTCGCAGGATG---CTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(-3bp)

C-Cas9 protein: (indel:16,WT:1)

WT: TTCAGGTCTTGGTCTCTCGCAGGATGTTGCTGGAGCCACGTTTATGGCTGCGGGGAGTTCG

Cl: CTCTCGCAGGATGTGTATTATGCAGGATGCTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(+13bp)
C2: CTCTCGCAGGATGTGTATTATGCAGGATGCTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(+13bp)
C3: TTCAGGTCTTGGTCTCTCGCAGGATG---CTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(-3bp)
C4: TTCAGGTCTTGGTCTCTCGCAGGATG---CTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(-3bp)
C5: TTCAGGTCTTGGTCTCTCGCAGGATG---CTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(-3bp)
C6: TTCAGGTCTTGGTCTCTCGCAGGATGT-GCTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(-1bp)
C7: TTCAGGTCTTGGTCTCTCGCAGGATG---CTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(-3bp)
C8: CTTGGTCTCTCGCAGGATGTAGTTCAGTCCTGGAGCCACGCTTATGGCTGCGGGGAGTTCG(+7bp)
C9: TTCAGGTCTTGGTCTCTCGCAGGATGTTGCTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(WT)
C10: TTCAGGTCTTGGTCTCTCGCAGGATG---CTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(-3bp)
Cl1: TTCAGGTCTTGGTCTCTCGCAGGATG---CTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(-3bp)
C12: TTCAGGTCTTGGTCTCTC-------— TTGCTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(-8bp)
C13: TTCAGGTCTTGGTCTCT----—————-- GCTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(-11bp)
Cl1l4: CTCTCGCAGGATGTGTATTATGCAGGATGCTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(+13bp)
C15: TTCAGGTCTTGGTCTCTCGCAGGATG---CTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(-3bp)
C16: TTCAGGTCTTGGTCTCTCGCAGGATG---CTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(-3bp)
C17: TTCAGGTCTTGGTCTCTCGCAGGATG---CTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(-3bp)



N-Cas9-C protein: (indel:16,WT:0)

WT:
B1:
B2:
B3:
B4:
B5:
B6:
B7:
B8:
B9:

B10:
B11:
B12:
B13:
B14:
B15:
B16:

TTCAGGTCTTGGTCTCTCGCAGGATGTTGCTGGAGCCACGTTTATGGCTGCGGGGAGTTCG
TTCAGGTCTTGGTCTCTCGCAGGATG---CTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(-3bp)
AGGTCTTGGTCTCTCGCAGGATGTGCGTGCTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(+3bp)
TTCAGGTCT-—————————————————— GCTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(-19bp)
TTCAGGTCTTGGTCTCTCGCAGGACG-TGCTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(-2bp,+1bp)
TTCAGGTCTTGGTCTCTC-————=—-- TGCTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(-9bp)
TTCAGGTCTTGGTCTCTCGCAGGATG---CTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(-3bp)
CAGGTCTTGGTCTCTTTCAGGTCTTGGTGCTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(-5bp,+7bp)
TTCAGGTCTTGGTCTCTCGCAGGATGTTGTTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(-1bp,+1bp)
TTCAGGTCTTGGTCTCTCGCAGGATG---CTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(-3bp)
TTGGTCTCTCGCAGAGACCAAGCCACGTGCTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(+11bp)
TTCAGGTCTTGGTCTCTC-======—~- TGCTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(-9bp)
TTCAGGTCTTGGTCTCTCGCAGGATG---CTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(-3bp)
TTCAGGTCTTGGTCTCTCGCAGGATG--——--~- ACCCACGTTTATGGCTGCGGGGAGTTCG(-7bp)
TTCAGGTCTTGGTCTCTCGCAGGATG---CTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(-3bp)
TTCAGGTCTTGGTCTCTC-======—~- TGCTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(-9bp)
TTCAGGTCTTGGTCTCTCGCAGGATG---CTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(-3bp)

N-Cas9-C mRNA: (indel:9,WT:9)

WT:
ml:
m2:
m3:
m4:
m5:
m6:
m7:
m8:
m9:

m10:
mll:
ml2:
ml3:
ml4:
:CAGGTCTTGGTCTCTCGCAGGA--———————— GCCACGTTTATGGCTGCGGGGAGTTCG(-10bp)
ml6:
ml7:
ml8:

ml5

TCAGGTCTTGGTCTCTCGCAGGATGTTGCTGGAGCCACGTTTATGGCTGCGGGGAGTTCG
TCAGGTCTTGGTCTCTCGCAGGATGTTGCTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(WT)
TCAGGTCTTGGTCTCTCGCAGGATGTTGCTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(WT)
TCAGGTCTTGGTCTCTCGCAG-—————————-— AGCCACGTTTATGGCTGCGGGGAGTTCG(-11bp)
TCAGGTCTTGGTCTCTCGCAGGATGTTGCTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(WT)
TCAGGTCTTGGTCTCTCGCAGGATGTTGCTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(WT)
TCTTGGTCTCTCGCAGGATGAATGTTGTGCTGGAGCCACGTTTATGGCTGCGGGGAGTT (+5bp)
TTCAGGTCTTGGTCTCTCGCAGGATGTTGCTGGAGCCACGTTTATGGCTGCGGGGAGTT(WT)
TTCAGGTCTTGGTCTCTCGCAGGATGTTGCTGGAGCCACGTTTATGGCTGCGGGGAGTT(WT)
TTCAGGTCTTGGTCTCTCGCAG-—————————- AGCCACGTTTATGGCTGCGGGGAGTT(-11bp)
TTCAGGTCTTGGTCTCTCGCAGGATG---CTGGAGCCACGTTTATGGCTGCGGGGAGTT(-3bp)
CAGGTCTTGGTCTCTCGCAGGA-————————- GCCACGTTTATGGCTGCGGGGAGTTCG(-10bp)

¢V [c— Am CGTCACTGC(-45bp)
TTCAGGTCTTGGTCTCTCGCAGGATGTTGCTGGAGCCACGTTTATGGCTGCGGGGAGTT (WT)
TCTTGGTCTCTCGCAGGATGGAGCCACGTTTA-TGGAGCCACGTTTATGGCTGCGGGGA(-1bp, +10bp)

CAGGTCTTGGTCTCTCGCAGGATGTTGCTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(WT)
GTCTTGGTCTCTCGCAGGATGTTGGAATGCTGGAGCCACGTTTATGGCTGCGGGGAGTT (+5bp)
CAGGTCTTGGTCTCTCGCAGGATGTTGCTGGAGCCACGTTTATGGCTGCGGGGAGTTCG(WT)



Figure S8

gol

target2:

N-Cas9 protein: (indel:7,WT:13)

WT:
N1:
N2:
N3:
N4:
N5:
N6:
N7:
N8:
N9:

N10:
N11:
N12:
N13:
N14:
N15:
N16:
N17:
N18:
N19:
N20:

TCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA
TCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA(WT)
TCTAGTGGGCTGGAGTGACGACAGCAG-—-—-- GGTCCAGCGCCGTTCCAGAAATGACA(-6bp)
TCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA(WT)
TCTAGTGGGCTGGAGTGACGACAGCAGC----GGGTCCAGCGCCGTTCCAGAAATGACA(-4bp)
TCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA(WT)

TCTAGTGGG~—— === —— - m oo AATGACA(-43bp)
TCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA(WT)
TCTAGTGGGC——————————- CA-GCGCCGT----TCCAGCGCCGTTCCAGAAATGACA(-20bp , +4bp)

TCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA(WT)
TCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA(WT)
TCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA(WT)
TCTAGTGGGCTGGAGTG—=-=====———- CTGCGGGTCCAGCGCCGTTCCAGAAATGACA(-11bp)
TCTAGTGGGCTGGAGTGACGACAGCA--CTGCGGGTCCAGCGCCGTTCCAGAAATGACA(-2bp)
TCTAGTGGGCTGGAGTGACGACAGCAG-—-——-— GTCCAGCGCCGTTCCAGAAATGACA(-7bp)
TCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA(WT)
TCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA(WT)
TCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA(WT)
TCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA(WT)
TCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA(WT)
TCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA(WT)

C-Cas9 protein: (indel:9,WT:7)

WT:
C1:
C2:
C3:
C4:
C5:
C6:
C7:
C8:
C9:

Ci0:
Ci1:
Ciz:
C13:
Cl4:
C15:
Clé6:

TCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA
TCTAGTGGGCTGGAGTGACGACAGCAGCC—————=————— GGTCCGTAAATGACA(-17bp,+2bp)
TCTAGTGGGCTGGAGTGACGACAGCAGCC—————=———mm GGTCCGTAAATGACA(-17bp,+2bp)
TCTAGTGGGCTGGAGTG-————mm e m CGGGTCCAGCGCCGTTCCAGAAATGACA(-14bp)
TCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA(WT)
TCTAGTGGGCTGGAGTGAC-————=———- TGCGGGTCCAGCGCCGTTCCAGAAATGACA(-10bp)
TCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA(WT)
TCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA(WT)
TCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA(WT)
TCTAGTGGGCTGGAGTGACGACAGCAG——————-— GTCCAGCGCCGTTCCAGAAATGACA(-7bp)
TCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA(WT)
TCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA(WT)
TCTAGTGGGCTG-——————mmmmm oo CGGGTCCAGCGCCGTTCCAGAAATGACA(-19bp)
TGACGACAGCAGCAGGGTCGAGGGTCGACTGCGGGTCCAGCGCCGTTCCAGAAATGACA(+12bp)
TCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA(WT)
TCTAGTGGGCTGGAGTGACGAC-————————— oo CAGAAATGACA(-26bp)
TCTAG---CCT-———————— - —— CTGCGGGTCCAGCGCCGTTCCAGAAATGACA(-20bp)



N-Cas9-C protein: (indel:12,WT:7)

WT:
B1:
B2:
B3:
B4:
B5:
B6:
B7:
B8:
B9:

B10:
B11:
B12:
B13:
B14:
B15:
B16:
B17:
B18:
B19:

TCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA
TCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA(WT)
TCTAGTGGGCTGGAGTGACGACAGCAG-———-- GGTCCAGCGCCGTTCCAGAAATGACA(-6bp)
TCTAGTGGGCTGGAGTGACGACAGCAG-———-- GGTCCAGCGCCGTTCCAGAAATGACA(-6bp)
TCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA(WT)
GTGACGACAGCAGCTCTGGGTCTGCAGCTGCGGGTCCAGCGCCGTTCCAGAAATGACAG(+13bp)
TCTAGTGGGCTGGAGTGACAACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA(-1bp, +1bp)
TCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA(WT)
TCTAGTGGGCTGGAGTGACGACAGCAGC----GGGTCCAGCGCCGTTCCAGAAATGACA(-4bp)
TCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA(WT)
GGAGTGACGACAGCATACCGGTATGTACCTGCGGGTCCAGCGCCGTTCCAGAAATGACA(-1bp,+12bp)

TCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA(WT)

TCTAGTGGGCTGGAGTGACGACAGCAG-—-——-— GTCCAGCGCCGTTCCAGAAATGACA(-7bp)
TCTAGTGGGC—==——==——— = —— GGGTCCAGCGCCGTTCCAGAAATGACA(-22bp)
TCTAGTGGGCTGGAGTGACGACAGCAG-—---- GGTCCAGCGCCGTTCCAGAAATGACA(-6bp)
TCTAGTGGGCTGGAGTGACGACAG—-———==——— GTCCAGCGCCGTTCCAGAAATGACA(-10bp)
TCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA(WT)

TCTAGTGGGCTGGAGTGACGACAG-——-—————- GGTCCAGCGCCGTTCCAGAAATGACA(-9bp)

TCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA(WT)
TCTAGTGGGCTGGAGTGACGACAGC-GCCTGTGGGTCCAGCGCCGTTCCAGAAATGACA(-2bp,+1bp)

N-Cas9-C mRNA: (indel:8,WT:12)

WT:
ml:
m2:
m3:
m4-:
m5:
m6:
m7:
m8:
m9:

m10:
mll:
ml2:
ml3:
ml4:
ml5:
ml6:
ml7:
ml8:
ml9:
m20:

CAGCCTCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA
CAGCTTCTAGTGGGCTGGAGTGACGACAGCAG-—---- GGTCCAGCGCCGTTCCAGAGA(-7bp,+1bp)
CAGCTTCTAGTGGGCTGGAGTGACGACAGCAG------ GGTCCAGCGCCGTTCCAGAGA(-7bp,+1bp)
TCTAGTGGGCTGGAGTGGCGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA(-1bp, +1bp)
TCTAGTGGGCTGGAGTGACGACAGCAGC----GGGTCCAGCGCCGTTCCAGAAATGACA(-4bp)
TCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA(WT)
TCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA(WT)
TCTAGTGGGCTGGAGTGACGTCAGCA-————- GGGTCCAGCGCCGTTCCAGAAATGACA(-6bp)
TCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA(WT)
TCTAGTGGGCTGGAGT ——===——————————————— CCAGCGCCGTTCCAGAAATGACA(-20bp)
TCTAGTGGGCTGGAGTGACGACAGCAGC----GGGTCCAGCGCCGTTCCAGAAATGACA(-4bp)
TCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA(WT)
TCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA(WT)
TCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA(WT)
TCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA(WT)
TCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA(WT)
TCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA(WT)
TCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA(WT)
TCTAGTGGGCTGGAGTGACGACAGCAG-—-——-- GTCCAGCGCCGTTCCAGAAATGACA(-7bp)
TCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA(WT)
TCTAGTGGGCTGGAGTGACGACAGCAGCCTGCGGGTCCAGCGCCGTTCCAGAAATGACA(WT)



Table S1. Target sites and target region primers for tyr gene and gol gene.

Target site Forward primer Reverse primer

tyrl

tyr2

goll

goll’

gol2

CCCCAGAAGTCCTCCAGTCC GCGTCTCACTCTCCTCGACTCTTC GTAGTTTCCGGCGCACTGGCAG

GGCTGACGGACTACGAGACC AATGTCGTTCACTCTGCTGTT TGGCTTTAAAGTGGACGCTG

GGTCTCTCGCAGGATGTTGC  AGGTCATCAGCGAGCGTAAG CACTGACGGATCTCTGCACT

TGCAGTTTTTCTTGGTGTTCTTTGA TTTCTCTCATATATCTACCCGATAG

GGAGTGACGACAGCAGCCTG TGTGTGTGCAGGTATGATGG CAGGCTGAGCGATAGATGTG

* goll’ primers used for the second and third experiment and multiplex injection experiment.



