Table S1. The GenBank accession numbers of genes targeted in this study.

Target gene  GenBank accession number

elastase NM_001011493.1
etsl NM_001130368.1
ets2 NM_001127061.1
arp78 XM_002941644.1
hhex NM_204089.1

pat XM_002940115.1
pdx1 XM_002934019.1
ptfla/p48 XM_002933135.1
tmasf4 NM_203627.1

tyrosinase NM_001103048.1




Table S2. Computationally identified total number of potential off-target sites
in Xenopus tropicalis genome with up to 5 mismatches to all the loci targeted
in this study.

Number of mismatch
Target ID
1 2 3 4 5

elastase-T1 0 0 4 45 427
elastase -T2 0 0 2 22 278
etsl1-T1 0 0 5 37 578
ets1-T2 0 0 5 59 652
ets1-T3 0 0 0 34 329
ets2 0 0 0 26 354
grp78 0 0 13 78 716
hhex 0 1 24 220 1941
pat-T1 0 0 8 93 822
pat-T2 0 1 9 84 866
pat-T3 0 0 5 89 653
pdx1-T1 0 1 9 76 763
pdx1-T2 0 0 40 278 2459
pdx1-T3 0 1 11 131 936
ptfla/p48 0 0 4 36 368
tm4sf4 -T1 0 0 5 27 307
tm4sf4 -T2 0 0 3 48 402
tyrosinase 0 0 2 40 345




Table S3. 119 potential off-target sites examined by T7EI assay and corresponding PCR primers used for T7EIl assay

Site ID Potential Off Target Site Coordinate (Start) Forward PCR Primer Reverse PCR Primer

hhex -2 GGGCT GEGGAGCT GBEGEEGCCGG scaffold_5011:(6508) TGGTGCCCACATCCTGTGGCAC GGCCCCCCCCAGCTCTCCAG
pat-T2-2 GGCACATTCTGATGCACTAGAGG scaffold_471:(239289)  CTATGAACT CGAGAGCCGCTCT CCGCATTTCTCCATGATGTTC
pdx1-T1-2 GGGCCTGCATTTCGTTTTCTGGG scaffold_163:(1506895) CCCTCTGGTATGTGCTACACC ATAGGGCTTTATAGCTTGTGTGTC
pdx1-T3-2 GGGAATGCCATTTGCTGGAGAGG scaffold_82:(2396453)  CAGAAGAGGAAGACAAGTATCAGG ACTCCTGTTTGTCACTTTTCCAC
pat-T2-3 GTTTCATTCTGATGCAGCAGTGG scaffold_567:(560009)  TTTACATGGCTGTATGCTACCAG — TTTCCCATGAGCATCTAAAGG
pdx1-T1-3 GGGCCACATTTTCATTTTCTAGG scaffold_75:(1531776) ~ TCCATCTTTGCTACAGAAAGCC TTTAGGCCCCCTACATAGGAG
pdx1-T3-3 GGGGATTGGATTTGCTGGTGGGG scaffold_618:(156398)  CAGCCAGATTGITTTCTCCAG GTACCTGAAGCACCGGTCTG
ets1-T1-3 GGATCTGCTTTATGTGGCCTGGG scaffold_19:(386769) AGGGTGCATTGAGACACTTTG GGGTAGCTGGCCTATAAATAGG
pat-T1-3 GGGCTTTAGGCAAAACATTTGGG scaffold_90:(1242588) ~ TACCATTTCATTTAGCAAAGCG — TTAATTCTTAGAGCCCCTTTGAG
elastase-T1-3-1 TGAAGATGGTACCATACCTGTGG scaffold_384:(6780) ATAATGGATGTTTGCTGAATTGC  ATGATACATTGCTTTCACGCTG
elastase-T1-3-2 GGTTATTGGTACCATACCTGTGG scaffold_67:(1803421)  TGGGTATCGCTTTCAGACTATTG  GGTTCAACAAGCACCTGATAGC
ets2-4-1 GAGGTGGACTATTACTCTCATGG scaffold_104:(2007422) CAAGATGCCTAGATACTGCTGITG  TGGACCATTAGTGAGCCCTATC
ets2-4-2 GGTCAGGCCTGTTACTGTCAGGG scaffold_12:(2621242)  CCTCTTCTACACTTCTCCATCTGG  ACAGT TCAGGGGAAATGATGC
ets2-4-3 AGACTGGACTCTTTCTCCCATGG scaffold_12:(2854544)  AACTAATTGATTGGCCATATCGG — TGGTGCGCCTCTAAAGAATTTAC
ets2-4-4 AGTCTGCACTCTTAATCTTAAGG scaffold_13:(3467302)  GGCATAACTTAGACAGICCACCAG TTTCATACTTTGCAATGIGICCTG
ets2-4-5 GGTCAGTTATCTTACTCTCAGGG scaffold_132:(2363382) ATAGAATTTCCTTGAGCCTGCC GTATGGGGTTTGCTATTGTTGAT
ets2 -4-6 TGTCTGGTTTCTTCCTCTCAAGG scaffold_144:(139498)  TATATTTGTAGGGATGACCAGATTT CTATGGGGGT GACAGGGATTC
ets2-4-7 GGACTGGATTCTGACTCTTACGG scaffold_163:(1321382) TCAGCCAGIGCAAGAAATACTTC — GGCTGGCCTTATCAATTATTCTAC
ets2-4-8 TGTCTGGTTTCTTCCTCTCAAGG scaffold_171:(2122408) CCTAGGATAGGCCTCATAGGAG ~— AGGTGCAATACTGCTTAATGGC
ets2-4-9 GGGCTGGGCTCTTACTTTAATGG scaffold_175:(2078354) CAAGTGGTGCCTGTGTTTGC TGACAGTGCTGTGCTCCTTTG
ets2-4-10 GGTCTAGICTATTTCTCTCATGG scaffold_214:(1626645) GTAAAGCTGTGACTGAAACACCC — CAGCCTTTCTGGGITTCAGAG
ets2-4-11 GGCCTGTACTTTTACTCACAAGG scaffold_313:(732450)  TATTATACTTATGTTGCAGTGCGC  ATTTATTACACCCTAGITTGCTTTG
ets2-4-12 AGTCTGGCCTCTTACTGTAACGG scaffold_374:(908485)  TGACACTGTAGGCACAAATATGG  CGTTGCATTTGITCCTTATTCC
ets2-4-13 GGTCTTGTCTCTTACCCTCCAGG scaffold_435:(862492)  TAAAGGTTTGITTGGTGICCG CTCCATTGACTCCATTGCTTG
ets2-4-14 GGTCTGGATTCTGACACTCTAGG scaffold_463:(421903)  GTTTACATTTCATTACAGGGCTTG CTTCCTTCCACTGCATAACCTC
ets2-4-15 GGTCTGGTATCTTACCCCCAGGG scaffold_482:(377203)  GGGAGACCATCCTAGAACAGG CGGTCTATCTCTGCGCTAGTG
ets2-4-16 GGTTTGCATTCTTACTCACACGG scaffold_510:(337303)  GGTACAAACTGGCTCCCTTTC GACAGATGCAGCAGAGCTTATG
ets2-4-17 GGTCGRCAATCCTACTCTCAGGG scaffold_518:(816043)  TTCACGTGCATTATAAATCCAAC — GGTCAGTTTGAAGTGTATCTGGAG
ets2-4-18 TGTCTGGCCTCTTCCTCTGATGG scaffold_578:(441317)  GGGCAGGAAACCCTACAAAG TTAGCTTTATGCAAAGGCTGG
ets2-4-19 GGTCAGGGTTCTTAGTCTCAGGG scaffold_58:(274580) GTTTCACAAAACAATTCGTCAGIG  GCTAAGTGGAATCCAAGGTTCTC
ets2-4-20 ATTCTTGACTCTTTCTCTCAGGG scaffold_59:(1960990)  CATGTGCTATTCCTAGGGAAAGG  CCCCCTTTAATAGIGICTTCCTG
ets2-4-21 GGTCTGGACTGGTAAGCTCATGG scaffold_68:(1440099)  ATTACAGGCCACTGGGCTCTAC — AGACACGCAATGTTTCCTTGG
ets2-4-22 GGTTTGGACTTTTACTGGCAAGG scaffold_7:(5245156) GTGTTGATGTCTGGTGAGTTCTTG  GACCAGCCAAAACTAACAGAGG
ets2-4-23 GGGCTGGACTATTACTCAGATGG scaffold_753:(150) CGGAAATGAATAGTGTCAGACTG  CATAGTTGAACTTCATGGCAGAG
ets2-4-24 GGGCTGGACTATTACTCAGATGG scaffold_753:(7514) CAGTTTATAGGCGGAAATGAATAG CCCTGTAAGTTGCCATCTTGTAC
ets2-4-25 GITCTGGGCTCTTACTTTGAAGG scaffold_8529:(5756) GCACAGAAAGAGGGTGCATTTAC  CTCCTGGATTCTCCAAATGGAC
ets2-4-26 GGACTGGGCACCTACTCTCATGG scaffold_917:(200870) ~ GGGGCATTACACACAGGGGA CAAGGGGCCACTAACGTATGC
ptfla/p48-3-1  AGATGACAATGTGGACTTCTAGG scaffold_381:(76541) TTGAACATAAATGTCTCTGGCTG ~ TTCTTCCTTTTGTTCATGGTCC
ptfla/p48-3-2  GGAAGAGGATTTGGACTTCCTGG scaffold_47:(3047525)  CTCAGGGTTGCAACTATTTGC TCTTACCCTCTATGCAGGTAAGC
ptfla/p48-3-3  GGAAGACCCTGIGCACTTCTTGG scaffold_81:(1528612)  ATTGTTTATGGGAACAATGGCT AAATAGTAGCGCACAGCACAAG
ptfla/p48-3-4 ~ GGAGGACGATGTGCACATCTGGG scaffold_9095:(7960) CTTCGTCTTTGGAGCCTAGAATC  GCATATTGCTATCGGTGCTGTAG
ptfla/p48-4-1  GGAAGAGGATTTTGACTTCCTGG scaffold_11680:(787) CAACCAAGATGGCATTGGAGITAC  CCTGTTGGAGCTTTGGACTGC
ptfla/p48-4-2  GGAAAACGCTGTGAACTTTTTGG scaffold_125:(2489873) GGATGTAAAGTGTGCOCATAGGAC — TATCGGTCATTCATCACCTGG
ptfla/p48-4-3  GGAAGACAAGGTGGACTTAAAGG scaffold_128:(556723)  TACAAGTGCATGIGTGCAAGG TAGGTGAAACAGATTTAGCCATG
ptfla/p48-4-4  TGAAGACAATGATGACTTCTGGG scaffold_139:(1729414) ATCCCAGCAACAATTAGGITTC TCTTGCAAAACATCAGCAAATC
ptfla/p48-4-5  GGAAAGCGATGTGGACCTCCTGG scaffold_144:(1611751) CAGTTCTTATAGGGGGTTGGTTC — CGGAAATTACACTACCCTCCAC
ptfla/p48-4-6  GGATGAGGTTGTGGACTTCCAGG scaffold_150:(1771007) TGACGGTTGCTTATTACAAAATG — ACTAGTGGGAAAGCATACTGTAGC

ptfla/p48-4-7

ptfla/p48-4-8

ptfla/p48-4-9

ptfla/p48-4-10
ptfla/p48-4-11
ptfla/p48-4-12
ptfla/p48-4-13
ptfla/p48-4-14
ptfla/p48-4-15
ptfla/p48-4-16
ptfla/p48-4-17
ptfla/p48-4-18
ptfla/p48-4-19

GGAGGAGGT TCTGGACTTCTTGG scaffold_155:(58578)
GGAGGAGGTTCTGGACTTCTTGG scaffold_155:(58617)
GGAAGTCGTTGTGCACGTCTTGG scaffold_1804:(27886)
GGAAGACCTTGAGGACCTCTAGG scaffold_2:(2433980)
AGGAGACGCTGTGGECTTCTTGG scaffold_2:(4338728)
GCAGGACGATGTGAATTTCTGSG scaffold_212:(1294306)
GTAAGTAGATGTGGACTTATTGG scaffold_24:(1548124)
TGTAGACCCTGTGGACTTCTTGG scaffold_242:(750479)
GGAAGAGGATTTTGACTTCCTGG scaffold_267:(152383)
GGAAGAGGATTTTGACTTCCTGG scaffold_268:(337535)
GGAAGAGGATTTTGACTTCCTGG scaffold_268:(342264)
GGAAGAGGATTTTGACTTCCTGG scaffold_268:(348088)
GGAGGAGGATATGAACTTCTAGG scaffold_274:(172841)

AATTATGCCTTGTAAATGT TTCAGC AGTTGCCTAGTAATCCTCCAGAATG
TTCACAAGTICTACAAAAAGT CAAGC TACATTTGGATCAATACCTGTGCTA

AAATCCTAAGCCTTTTCGCAG GAGT GCAGCAGTATTACAAAGAAGG
AAACGCTTGGTCTCTCTCTGC AGACATTTGCTTTTGCTTTGC
TGITTGTAACCCGCCAGACC AACCCTCACTCCACATAGGCTA
AGAAGCATAGACTGTGATCTTTGC  CGTGTGTCTTAGCCCTTAAGC
ATTAAAGACAAAATGACCATGTI TGA AATGGCACTTCTCACCCTACAG
CTATCACCTGGGTGTAAATGAAAC  GCAGCAACACTTTCTCAAACAG
TTGCATTTCATTGAGTGAAATAAG  GTCTTACCCTCTATGCAGGTAAAC
GAAGCATACTTGTAACCCTCAGG  GTCTTACCCTCTATGCAGGTAAAC
AGTGACTGGATTCCCATTTCC CAGGCATCAACCTGIGTACAAC
TTTACTAGICCTTGCCGAGGAC GGGTCTTACCCTCTATGCAGG
GAAGGATTAGCAGAGGGATGATT  ATCAACCTTTTCTTGGGGCTAT



Site ID

Potential Off Target Site Coordinate (Start)

Forward PCR Primer

Reverse PCR Primer

ptfla/p48-4-20
ptfla/p48-4-21
ptfla/p48-4-22
ptfla/p48-4-23
ptfla/p48 -4-24
ptfla/p48-4-25
ptfla/p48 -4-26
ptfla/p48 -4-27
ptfla/p48-4-28
ptfla/p48-4-29
ptfla/p48-4-30
ptfla/p48-4-31
ptfla/p48-4-32
ptfla/p48-4-33
ptfla/p48 -4-34
ptfla/p48 -4-35
ptfla/p48 -4-36
tyrosinase -3-1
tyrosinase -3-2
tyrosinase -4-1
tyrosinase -4-2
tyrosinase -4-3
tyrosinase -4-4
tyrosinase -4-5
tyrosinase -4-6
tyrosinase -4-7
tyrosinase -4-8
tyrosinase -4-9
tyrosinase -4-10
tyrosinase -4-11
tyrosinase -4-12
tyrosinase -4-13
tyrosinase -4-14
tyrosinase -4-15
tyrosinase -4-16
tyrosinase -4-17
tyrosinase -4-18
tyrosinase -4-19
tyrosinase -4-20
tyrosinase -4-21
tyrosinase -4-22
tyrosinase -4-23
tyrosinase -4-24
tyrosinase -4-25
tyrosinase -4-26
tyrosinase -4-27
tyrosinase -4-28
tyrosinase -4-29
tyrosinase -4-30
tyrosinase -4-31
tyrosinase -4-32
tyrosinase -4-33
tyrosinase -4-34
tyrosinase -4-35
tyrosinase -4-36
tyrosinase -4-37
tyrosinase -4-38
tyrosinase -4-39
tyrosinase -4-40

GGAAGAGGATTTTGACTTCCTGG scaffold_291:(113367)
GGAAGOCCAAGTGCACTTCTGGEG scaffold_387:(351500)
GGAAGATTATGTGCATTTCTGGG scaffold_408:(152759)
GGAGGACAATATGGACTTCAAGG scaffold_441:(983968)
GGAAGAGGATTTTGACTTCCTGG scaffold_569:(721734)
GGAAGAGGATTTGTAGITCTTGG scaffold_625:(443803)
GAAAGAGGATGTGGOCTACTTGG scaffold_63:(205522)
GGAAGAGGATTTTGACTTCCTGG scaffold_6344:(1703)
GGATGACGATGAAGACTTGTTGG scaffold_649:(10287)
GGAATACGTTGTGGAATTTTTGG scaffold_653:(376103)
GGAACACTATTTGGACCTCTTGG scaffold_709:(400270)
GGAGGAAGATGTGGATTTCCTGG scaffold_742:(350425)
AGAAGACGATGEGGECTACTGEG scaffold_782:(110628)
GGAAGAGGATTTTGACTTCCTGG scaffold_791:(6875)
GGAAGAAGATGEGGECTACTGEG scaffold_8389:(8767)
AGAAGACAATATGGATTTCTTGG scaffold_93:(1041592)
GAAAGAGGATGTGGOCTACTTGG scaffold_9648:(349)
GACCCCCAGTTTCCCTTCACTGG scaffold_440:(120683)
GGOCTTTAGTTTCCAGTCACTGG scaffold_99:(2814102)
GGCAATCAGTTTCCAATGACAGG scaffold_10:(1775587)
GGCTCCCAGTTTACAATCACTGG scaffold_10:(3396052)
GACCCTCAGTTTCTGTTCAAAGG scaffold_101:(2091511)
TGECCTCAGTTTACTTTCACTGG scaffold_102:(757505)
CGOCCTCAGTTTCTAGTCATTGG scaffold_105:(172804)
GGOCCTTAGTGCOCATACACGGG scaffold_106:(171699)
TGCGGTCAGTTCCCATTCACGEG scaffold_123:(654169)
GTCTCTCAGTTTCCATGCAGTGG scaffold_12888:(1272)
GGCOCTCGGTTTOCCCGCACAGG scaffold_137:(2005057)
GOCCCTCAGTGTTCATTCAGGGG scaffold_14:(5389042)
GTGCCTCAGTTTGCATTCCCTGG scaffold_143:(518441)
GGCCTTCAGCTTCCATTGCOCTGG scaffold_149:(202527)
GCOCCTCATGTTCCOCTTCACAGG scaffold_180:(662866)
GGCATACAGTTACCATTCACTGG scaffold_210:(341070)
GGCAGTCAGATTCCATTCAGOGG scaffold_228:(627447)
GOCCCTAAGTGTCCACTCACTGG scaffold_27:(1013047)
GGGCATCAGTTACCATACACAGG scaffold_274:(1373068)
GGCCGTCAGGTTCCATCAACTGG scaffold_277:(630877)
GAGCCTCAGTTTCTATTCCCAGG scaffold_305:(90979)
GTCCCTCAGTTTCAGTTTACAGG scaffold_33:(2154089)
GGOCCTCATTTTCTATTACCAGG scaffold_359:(468247)
TGTCCTCAGTTTCAGTTCACAGG scaffold_409:(662043)
GTCCCACAGTTTCCATTTATTGG scaffold_414:(811399)
GOCCCTTAATGTCCATTCACAGG scaffold_441:(601770)
GGCTCCCATTTTCCATTCCCTGG scaffold_451:(852715)
GGTGCACAGTTTCCATGCACTGG scaffold_459:(263553)
GCCTCTCTGTTCOCATTCACAGG scaffold_479:(495121)
GTCTCTCAGTTTCCATGCAGTGG scaffold_491:(181703)
GTCTCTCAGTTTCCATGCAGTGG scaffold_491:(194802)
TGCOCTCAGTTTACATGCATGGG scaffold_5:(5861390)
CGCAATCAGTTGOCATTCACTGG scaffold_537:(315212)
GGOCATCAGTTTTCTTACACAGG scaffold_57:(2987708)
GACAGGCAGTTTCCATTCACTGG scaffold_570:(345550)
GGOCCTGTGTTTCCAGCCACAGG scaffold_577:(227920)
GTCCCTCOGTTTCCATTTAGAGG scaffold_64:(3047845)
GGCTTTCAGTTTACATTCTCAGG scaffold_937:(132022)
GGCCTTCAGTCTGCACTCACTGG scaffold_99:(530571)
GGCCTTCAGTCTGCACTCACTGG scaffold_99:(551360)
GGOCAGCAGCTCOCATTCACTGG scaffold_992:(42836)
GGCCAGCAGCTCOCATTCACTGG scaffold_992:(62574)

TTGCAGACTAGCATGICCACATC  ACACTGCCTGTAGAATGGGAATC
GATTATTCAGGTGCTGCTGAGG ACAGGGGCTCCCTTTATAACC
CTAAGGGCAGGTAAGGCTCTCT CCACAAGGAGGT GATACAGGAGT
GCAGACTCTCGTGCATTATGC AACATCTGCTGCAAGATAAAACC
TTCTCCATAGTTGT TGAAATGAGTG CTCCTGI TGGAGCTTTGGACT
GTGCATTCTGGATAATGGGTC CTCATTCATATATCAGTCCCTGC
CATCTTCCGATCAGCACGITC GITCCTCTTGITTTGCTGATATTTT
GTTTGAGAGACCAACATCCCC ACTGCTCAGCTACCCTGACTG
CTTTGCCTATGGAGGCTATTG GTGGTGGCTACTGAAGCAGAC
ATTTAGTCGCCATAATATGCAGTAC GTACCGCCTGACTACTTCATCCT
CCTGCCCTAAGCTTAGIGTGAC GGGCGATACAACTCTGTATTGTG
GTAGCAGATTGCATCTACTTCAGIC GGGATTTGCCTATGTCCATTT
GCAGCAATGATTCAGGACTTC TGATGITTTGGECTTCTATACG
ACAGTTTGAGAGAACAACATCCC  ACTGCTCAGCTACCCTGACTG
GCAAATAATCGAGCAGAAAATAAG  GGAGAACTAAAGGCTTTAGGACC
GCAGATCCCAAGAGATATAGITTG  TGAATCTATTGCCAGTAAAATGC
GCATAGGGGAGCTGAGATGAAG GTGITACTTTGATTTGECCGC
CACACTGCAGAACTTCATTCAAC  CGTGIGGAACTGACCACAAAC
GTGGGATTTCAGGGTGTGATG GAATGGAATGCTTCCACCTGC
CTCCTAGATCCCTTGAAATTGAAG TTTGIGGACATATGAATGITATTGG
CAAATACAGTCCACCAGAAAGAGC TAACTTCCTCAACCGACACAGATT
TTAGAATTGCCAGTGATTAGGGA  CTGGTGAGAAAGCATTCCTGTA
AATGATTGATTAATGGGCACCA CTTCTTTATAACACTGGCATGCTG
GCTTCTTGTTCAGAATAACCCAT  TATCTCAATTCTGGCGI TAGGAG
GGTGGGGEGATATCAGECTAAT AACAAATGCACATGCAATTGATT
GTGGACATGGCCATTTATTGG CCCACTTAAAGAGACAGT CAGAGAC
GTCAGGICTGIGITTTGAGGITG  GAAATTGATAAAGCATATAAAGGGA
CGAAAGGCAATGCTTCTGICA TGTGGGT TCTGAGCAAGCGTA
GCAGCTCAGCAGTAAAGTGAGA AGTTTGCGCTAATGTAAAGCAGAT

TTTGGTAAAACTCCATGTTTAGTAT ATGTAGCGTI TGCACATAGTAGCA

TGCTCCTCTGGGAACAGATGT

CTACAGGATGT GGGCTATGACTAT

GGCTGCAAATAAATACAAATATGTC TATAAAATCCCGTITTTTGITTCC
GACAGTITCCTGACTCTCTCTGATTA ACAGCCCTATCTCCTTCATTGG
AACAGAAATAAACATGGAGCTTGTA TGAGACT TCCTCAAGGCAAGAG

GTAGCCGITACGACTTGCGAG TTAAATCTGTITTTCATTCTGGACTT
AGTTTTCCTAGACGCATGGCAA GCCCAACGAAAGTGGCTGAT
AGGTAATCAGGGCAATATAGAATAA CAGT TGTACAAAGCTGTTCTAAATA
GCTGCAATTTTGITTAGTAACGC  GITTGIGATTTTCTTAAACTTGEC
CAGGGACTGGITTGCCATCTT TGTAGCACACAACAACATCAGTAAT
AGCCAAACCAGATTTATTTCTCA  TAAATTGAATAGT TGCAGAAGACAC
GTGAAATGCACCTTGCACTCTAT ~ GTGGGTGAATAAATCAGAGTGGT T

AGAGTGTGITGTGTAGATGTATGTA GCTTGTGIGCCTTCCCTTCTT

AAACGTTGCGCCTTTTAAGITA

GACAGCAGACTATGGCTACTTACC

ACAGAGAGATTCTGATATTCTGCTT GCGACAATCTGCAGITTACAATA

CGTCAAGAACATTGCGGTGAA

AGGATGTCTTCAAACCATAAATCTG

ATGGACAGAGAGATCAAAAGATAGA GTCCAAGGGAAGGGEGACACA
GTCATGGCTATGGTGITCTAGATTC GCTATGCTAATATGAACCATGACCA

TTTGAGGTTGCACACTTCTCATT  TTCTTGIGACAGACCATAAATCCTT
ATATAGGGAGATGCTCTCAGI TCAG TTAGTTAAAATCTTCTTGATGIGCG
CCGAGGCAGAAGGACTAGCTAT CACAGGGAAGAACAGAGGCAT
AGACATCAGGCTCAGITACTTGC ~ ATCACACTAGAATATGGATCACCAC
GCCATGAAAGCTTGAGATAATTTC  CGTAGIGTTCGTATTTCAGCAGGT
CTGTCAGITCACTGCCCTGCA CGCTGICACGGTAGCCTTATC

CTGCTTCCTGTAGTATAACTGGTAC TGTAACACCCTGTAACAGAGAATGG
CAAAATGTCATCTACAATAAATCAG ATATGACTGAAACAGCCTTGGTGA

TTTCACTCCAACTGGCCTTCA
TTTCACTCCAACTGGCCTTCA

GCAGCTCAATAAGGTCCATTGTAT
GCAGCTCAATAAGGTCCATTGTAT

TTGTGACCTTGGAATGAATTCTGIT CCTCATTGTGGTGCTGECGT
TTGTGACCTTGGAATGAATTCTGIT CCTCATTGTGGTGCTGECGT

In a given potential off-target sequence, the red letters indicate the nucleotides that are different from those in the corresponding on-target site
illustrated in Table 1.



Table S4. List of PCR primers used to amplify the targeted loci.

Target gene

Forward primer (5'-3")

Reverse primer (5'-3")

glastaseT1  GGAGIGGCATCATACTGACTGIC AAGCGGAAGGGATGTAAAAGACC
glastase T2  ATGGTCATCCAATCTGGAAGC CTGTCCCTTCCGTAATGATCC
etsl-T1 GGTTCGTGTTTGGATACAAGTACC  AAAAGTATGI TCAACCCAAGCC
etsl-T2 GAATCTCCTTGITCTTCAGGAAC GCAGTAATGAGATGGT CACGG
etsl-T3 GAATCTCCTTGITCTTCAGGAAC GCAGTAATGAGATGGT CACGG
ets? CCAAATTAGAAGCCTTCCATGTAG  CAATATTAACAGAGI TGGCACCG
grp78 AAACCCTATTGAATTAGTTGGAGEC TCCCTTAACATGTGACTCCAAACC
hhex ATGITGATTCCGATCTCTCATTTC  CCCATACAACTGCCAGITAGITG
pat-T1 AAATCCATGCCTGCATTTACAAG AACAACCTCCTCTTATATCTAATCC
pat-T2 CCATATAATTGCATGIGGCATAC AAATAACCATCTGCTCTGAGGG
pat-T3 CCATATAATTGCATGIGGCATAC AAATAACCATCTGCTCTGAGGG
pdx1-T1 CGT GCAACCACAGCTAAATAGTG CGGAGTCTGAATATTTGCACC
pdx1-T2 AACAGGT GTCCACTGCCAAG CCCAGCCTGAGTICTCCTACTC
pdx1-T3 AACAGGT GT CCACTGCCAAG CCCAGCCTGAGTICTCCTACTC
ptfla/p48 GCAGAAGCGCAATGCTATG GGATGAGAAGGAGAAGTTGCC
tmasf4-T1 GCATGATAACATTAAGGGCACA CAAATTCCAAAGGCCATCTC
tmasf4-T2 GGAGGTTAGTGGCTAAGGTAAT CTGACAACAGCAGGATAAAGAT
tyrosinase GAGATCCTGCGTGTCATATTGG CATAGGGT TGGAGCCATTATTC




orp78  88.9% (16/18)
GACCATGAAGCTGTTCGTTGGTGTTGCTGGTGTCTGCCAGCGTATTTGCTGCTGATGA Wild-type

GACCATGAAGCTGTTTGCCTTEAGCTGGTGTCTGCCAGCGTATTTGCTGCTGAT®A (x2]
GACCATGAAGCTGTTTGCCTTGEGCTGGTGTCTGCCAGCGTATTTGCTGCTGATGAL)
GACCATGAAGCTGTTTGEGG---- CTGGTGTCTGCCAGCGTATTTGCTGCTGATBA (
GACCATGAAGCTGTTTGCCTTGGTGT G------ CCAGCGTATTTGCTGCTGATGA9} [x3]
GACCATGAAGCTGTTTGCCITGT- CTG------ CCAGCGTATTTGCTGCTGATGALQ)
GACCATGAAGCTGTTTGE- TGGTGTCTGCCAGCGTATTTGCTGCTGATAA)(
GACCATGAAGCTGTTTGG——------ TGTCTGCCAGCGTATTTGCTGCTGATGRM)
GTTGCTGGTGTCTGCCAGCGTATTTGCTGCTGAT4R (
GACCATGAAGCTGTTTGCCTTGETGCTGGTGTCTGCCAGCGTATTTGCTGCTGATG (+1)
GACCATGAAGCTGTTTGCCTTGRIGTGGTGTCTGCCAGCBkcagegt  ATTTG ( 44,+14)
GACCATGAAGCTGTTTGCCTTGGTET TGCTGGTGTCTGCCAGCGTATTTGCTGCT (+5) [x2]
GACCATGAAGCTGAtRtg TGeaatgcectactgeccagtca TGCTGGTGTCTGCCAGCGAY(+24)
GACCATGAAGCTGTTTGCCTTGGTGTTGCTGGTGTCTGCCAGCGIBATTBATCGA  [x2]

elastase Target 1  100% (20/20)
CCCTCCAGTACCTGTCTGGTGGCAGTTGGTACCATARGBGCTCCCTGATCCGTG Wild-type

CCCTCCAGTACCTGTCTGGTGGCAGTTGGTACCATAEGGGGCTCCCTGATCCGTE)(
CCCTCCAGTACCTGTCTGGTGGCAGTTGGFACCPGTGGGGGCTCCCTGATCCGES) (
CCCTCCAGTACCTGTCTGGTGGCAGTTGGTACCPG GGGGGCTCCCTGATCCGTBY
CCCTCCAGTACCTGTCTGGTGGCAGTTGGTAOCPG GGGGGCTCCCTGATCCGTBY
CCCTCCAGTACCTGTCTGGTGGCAGTTGGTACOGTGGGGGCTCCCTGATCCGTS)( [x3]
CCCTCCAGTACCTGTCTGGTGGCAGTTGGTAQEATGGGGGCTCCCTGATCCGTG, t4)
CCCTCCAGTACCTGTCTGGTGGCAGIAGG--- TGTGGGGGCTCCCTGATCCGT®,{1)
CCCTCCAGTACCTGTCTGGTGGCAGTTGGTAEEAT GGGGGCTCCCTGATCCGTGBY
CCCTCCAGTACCTGTCTGGTGGCAGTTGGTAC TGTGGGGGCTCCCTGATCCGT6)(
CCCTCCAGTACCTGTCTGGTGGCAGTTGGTACCATA@E&c TGTGGGGGCTCCC (+9)
CCCTCCAGTACCTGTCTGGTGGCAGTTGGF-- GGGGGCTCCCTGATCCGTAY) [x2]
CCCTCCAGTACCTGTCTGGTGGCAGTFF------ GGGGGCTCCCTGATCCGTA4)

CCCTCCAGTACCTGTCTGGTGGCAGTFF------- GGGGCTCCCTGATCCGTELG)
CCCTCCAGTACCTGTCTGGTGGCAGTTGGTAQCPG--------=-= ATCCGTG (115)
CCCTCCAGTACCTGTCTGGTGGCAGTTEGGTFA------- CCCTGATCCGTGA17)

CCCTCCAGTACCTGTCTGGTGGCAGTTGGTAGctgctactg GTGGGGGCTCA7,+11)
CCCTCCAGTACCTGTCTGGTGGCAGTTGGTACEA GGGG----------- TG ( 18,+1)

elastase Target 2 87.5% (14/16)
AGTCCACCATGGTGTGTGCTGGTGGTGATGGAGTBGTIRCCAGGTACAATGAT Wild-type

AGTCCACCATGGTGTGTGCTGGTGGTGATGGAGTUBBIIATGCCAGGTACAATGATLY
AGTCCACCATGGTGTGTGCTGGTGGTGATGGAGTAGGATGCCAGGTACAATGATL(+1)
AGTCCACCATGGTGTGTGCTGGTGGTGATGGAGTCAGGATGCCAGGTACAATGA (+1)
AGTCCACCATGGTGTGTGCTGGTGGTGATGGAGTBGGATGCCAGGTACAATGATY)
AGTCCACCATGGTGTGTGCTGGTGGTGATGGAGTCGGATGCCAGGTACAATGATY)
AGTCCACCATGGTGTGTGCTGGTGGTGATGGAGTCOGATGCCAGGTACAATGATY)
AGTCCACCATGGTGTGTGCTGGTGGHEAM ------- GCCAGGTACAATGATA(L6,+9)
AGTCCACCATGGTGTGTGCTGGTGGTGATEGGAGT GCCAGGTACAATGATAL) [x2]
AGTCCACCATGGTGTGTGCTGGTGGTGATGGAGTEC-- AGGTACAATGAT £13) [x2]
AGTCCACCATGGTGTGTGCTGGTGGTGATGGAGTECAGGT- ACAATGAT (a13) [x2]
AGTCCACCATGGTGTGTGCTGGTGGTGATGGAGTCAAT------- GAT (A19)
AGTCCACCATGGTGTGTGCTGGTGGTGATGGAGTCCGTTCAGGAPERBAGAT [x2]

etsl Target 1 33.3% (6/18)
TTCAGAAGTTCTGTATGAGCGGAGCAGCATTATGTGGEBAGGAATGTTTTCTAG Wild-type

TTCAGAAGTTCTGTATGAGCGGAGCAGCATFATGTGGGGAAGGAATGTTTTCTAGE) [*x2]
TTCAGAAGTTCTGTATGAGCGGAGCAGCATTATGTGGGAAGGAATGTTTTCTAGS)
TTCAGAAGTTCTGTATGAGCGGAGCAGEATaa CTGGGGAAGGAATGTTTTCTAGS(+6)
TTCAGAAGTTCTGTATGAGCGGAGCAGCA -- GGAATGTTTTCTAG £17)
TTCAGAAGTTCTGTATGAGCGGAGEGAG---- GAATGTTTTCTAG (£20)
TTCAGAAGTTCTGTATGAGCGGAGCAGCATTATGTGGCCTGGGGARRGGRARG  [x12]

a2 100% (21/21)
AGAACAGGCGGTACCAACGGGTCTGGACTCTTACBREAFGTGTCTTGCTTACCT Wild-type

AGAACAGGCGGTACCAACGGGTCTGGACTCTTACPOIGGTATGTGTCTTGGIT ( A1,+3)
AGAACAGGCGGTACCAACGGGTCTGGACTCHFTAOBGTATGTGTCTTGCTTACCE?) [
AGAACAGGCGGTACCAACGGGTCTGGACTCTTXggtat GGTATGTGTCTTGCTA2,+5)
AGAACAGGCGGTACCAACGGGTCTGGACTCTERAGEE TGGTATGTGTCTTGCTTAB,+7)
AGAACAGGCGGTACCAACGGGTCTGGACTCTFTAOBGTATGTGTCTTGEACCT ( A3,+1)
AGAACAGGCGGTACCAACGGGTCTGGACTETTAOGGTATGTGTCTTGCTTACCTY)
AGAACAGGCGGTACCAACGGGTCTGGAQTETT ATGGTATGTGTCTTGCTTACCTY)
AGAACAGGCGGTACCAACGGGTCTGGAGTEGTTATGGTATGTGTCTTGCTTACCT.§)
AGAACAGGCGGTACCAACGGGTCTGGAGTFCT CATGGTATGTGTCTTGCTTACCE]) [
AGAACAGGCGGTACCAACGGGTCTGGAEGTC ATGGTATGTGTCTTGCTTACCES) [
AGAACAGGCGGTACCAACGGGTCTGGACTETTAC  TGGTATGTGTCTTGCTTA9)
AGAACAGGCGGTACCAACGGGTCTGGAGTFETT GGTATGGTCHGTt AQT ( A13,+5)
AGAACAGGCGGTACCAACGGGTCTGGACTCTFFACBG TAaaTcce Tacaaaa TaC ( A13,+5)
AGAACAGGCGGTACCAACGGGTETFGGE------- TATGTGTCTTGCTTACCTA16)
AGAACAGGCGGTACCAACGEG T( 438)
AGAACAGGCGGTACCAACGGGTCTGGACTAITNTATGGTATGTGTCTTGCTTAC (+2)
AGAACAGGCGGTACCAACGGGTCTGGACTCHIACTCATGGTATGTGTCTTGCTT (+4)
AGAACAGGCGGTACCAACGGGTCTGGACTCTTAGTICTCATGGTATGTGTCTTGC (+6)

x2]

x2]
x2]

hhex 100% (18/18)

AGAATAGCCATGCAGIB/GCACCCCAGCTCCTCAGCCCTGGGGCTCAGTGTCCCCCTG Wild-type

AGAATAGCCATACAGTACCAGEA CCCAGCTCCTCAGCCCTGGGGCTCAGTGTQACGE)
AGAATAGCCATGCAGTACCAGCAEGGc CAGCTCCTCAGCCCTGGGGCTCAGTGT (+7)
AGAATAGCCATGCAGTACCAGCTCCTEAGE  CCTGGGGCTCAGTGTCCCCCTS)( [x9]
AGAATAGCCATGCAGTA CCTCAGCCCTGGGGCTCAGTGTCCCCETIS (
AGAATAGCCATGCAGT---------- CCTCAGCCCTGGGGCTCAGTGTCCCCETH) (

AGAATAGCCATGCAGTACCAGG --------- CCTGGGGCTCAGTGTCCCCCTGH)
AGAATAGCCATGCAGTA: TCAGCCCTGGGGCTCAGTGTCCCCQIEB)(
AGAATAGCCATGE-------~ TCCTCAGCCCTGGGGCTCAGTGTCCCCGID (
AGAATAGCCATFG---------=-mmmmmmeen AGCCCTGGGGCTCAGTGTCCCCCNZ3Y

TCCTCAGCCCTGGGGCTCAGTGTCCCCGAQ (

ptfla/pd8  72.2% (13/18)
TGGACCCAGACGACTTTTTGGAAGACGATGTGGATGIDCGGTCAGATCCAAGACT Wild-type

TGGACCCAGACGACTTTTTGGAAGAGGAT  CTTGGCCGGTCAGATCCAAGAGEY
TGGACCCAGACGACTTTTTGGAAGACGATGTGS  CCGGTCAGATCCAAGACEY)
TGGACCCAGACGACTTTTTGGAAGACGATG  TGGCCGGTCAGATCCAAGAQB) [x4]
TGGACCCAGACGACTTTTTGGAAGA - TCTTGGCCGGTCAGATCCAAGAGTY)
TGGACCCAGACGACTTTTTGGAAGACGATGICatgt  GGTCAGATCCAAGACT:(4,+10)
TGGACCCAGACGACTTTTTGGAAGACGATG - ATCCAAGACT (320)
TGGCCGGTCAGATCCAAGAGRS)
TGGCCGGTCAGATCCAAGAQER) [x2]
TGGACCCAGACGACTTTTTGGAAGACGATG --------cemmmmeoeceee ( 155)
TGGACCCAGACGACTTTTTGGAAGACGATGTGGACTTCTTGGCCRBIARGACT  [x5]

pat Target 1 10% (2/20)
GTAGCATTTGGTGGGATATTGGCCTGTAAGCAAAARATT TAGATAAGGTTTCT Wild-type

GTAGCATTTGGTGGGATATTGGCCTGTAAG GTTTCT (a24)
GTAGCATTTGGTGGGATATTGGEEF----------- AAGGTTTCT (426)
GTAGCATTTGGTGGGATATTGGCCTGTAAGCAAAACATTTTGGTTAARBGATTCT  [x18]

tmasi4 Target 1 86.7% (12/19)
TAACCTGAAAAATGTGTTCTGGTGGTTGCGCAAAGEGEATTACCCTTATACCAC Wild-type

TAACCTGAAAAATGTGTTCTGGTGGTTGCEAMGac TGGGCATTACCCTTATACQR, +5)
TAACCTGAAAAATGTGTTCTGGTGGTTGCGCAAAGEGGCATTACCCTTATACCAGR)
TAACCTGAAAAATGTGTTCTGGTGGTTGCGCAAAGTGGCATTACCCTTATACCAQY) [x2]
TAACCTGAAAAATGTGTTCTGGTGGTTGCGGAAATGGGCATTACCCTTATACCAGY)
TAACCTGAAAAATGTGTTCTGGTGGTTGCGCAAAGTGGCATTACCCTTATACCAQ4, +4)
CAACCTGAAAAAEB TTYTGAaGG TGt CAAAGGCTTGGGCATTACCCTTATACCACLQ,+10)
TAGCCTGAAAAATGTGTTCTGGTGGTTGCGEAAA- GCATTACCCTTATACCA11,+10)
TAACCTGAAAAATGTGTTCTGGFEG - TTGGGCATTACCCTTATACCAG3)
TAACCTGAAAAATGTGTTCTGGTIGG- GGGCATTACCCTTATACCAG4, +2)
TAACCTGAAAAATGTGTTCTGGTG-- GGGCATTACCCTTATACCAG6)
TAACCTGAAAAATGTGTTCTGGTGGTTGCGCAAAGTG -~ = ( 427)
TAACCTGAAAAATGTGTTCTGGTGGTTGCGCAAAGTGCTTGGGCATARGCCAC  [x7]

tmasf4 Target 2 100% (20/20)
GCGCCATTCAAGCTATCAACGGACTCATAGGAACARTGGACTGCAAATGCTGTG Wild-type

GCGCCATTCAAGCTATCAACGGACTCATAGGABTBTGGGGACTGCAAATGCTGTA)(
GCGCCATTCAAGCTATCAACGGACTCATAGGAATBEGGGGACTGCAAATGCTGTEY
GCGCCATTCAAGCTATCAACGGACTCATAGGAATBIGGGGACTGCAAATGCTGT@ 1)
GCGCCATTCAAGCTATCAACGGACTCATAGGAATBATGGGGACTGCAAATGCTGTEY
GCGCCATTCAAGCTATCAACGGACTCATAGGAATGTGGGGACTGCAAATGCTGT@)
GCGCCATTCAAGCTATCAACGGACTCATAGGRAGA TGGGGACTGCAAATGCTGIE(+6)
GCGCCATTCAAGCTATCAACGGACTCATAGGAAC TGGGGACTGCAAATGCTGTES]
GCGCCATTCAAGCTATCAACGGACTCATAGGAAC TGGGGACTGCAAATGCTGTES(+3)
GCGCCATTCAAGCTATCAACGGACTCATAG®BA-- AGGGGACTGCAAATGCTGTG (+3)
GCGCCATTCAAGCTATCAACGGACTCATAGGAAGARICIGggdy  ACTGCAAA (16,+13)
GCGCCATTCAAGCTATCAACGGACTCATABGIaaa TGTGGGGACTGCAAATGCIT(+9)
GCGCCATTCAAGCTATCAACGGACTCATAGBA -  GGGGACTGCAAATGCTGTEI(+6)
GCGCCATTCAAGCTATCAACGGACTCATAGG- GGGGACTGCAAATGCTGTELQ)
GCGCCATTCAAGCTATCAACGGACTEATA—-- GGGGACTGCAAATGCTGTELR) [x2]
GCGCCATTCAAGCTATCAACGGACTCATAGG-— GGACTGCAAATGCTGTG12) [x2]
GCGCCATTCAAGCTATCAACGGACTCATAGGAAG-— TGCAAATGCTGTGA13)
GCGCCATTCAAGCTATCAACGGACTCATAGGA - CTGCAAATGCTGTGA14)
GCGCCATTCAAGCTATCAACGGAGTCA —----mnomamee AATGCTGTG (:24)

tyrosinase 82.4% (14/17)
TCCTGACCAGCTCTGCTACTGGCCCTCAGTTTCCATGGRETTGACGATAGAGAGA Wild-type

TCCTGACCAGCTCTGCTACTGGCCCTCAGTREETACACTGGGGTTGACGATAGAG (+3)
TCCTGACCAGCTCTGCTACTGGCCCTCAGTTTEEATEGGGTTGACGATAGAGAGKRY) [x3]
TCCTGACCAGCTCTGCTACTGGCCCTCAGTTFFCOBTGGGGTTGACGATAGAGAGA) [x4]
TCCTGACCAGCTGCTACTGGCCCTCAGTTTCGATT GGGGTTGACGATAGAGAGHS)
TCCTGACCAGCTCTGCTACTGGCCCTCAGTTTEEATGGGGTTGACGATAGAGAGH) [x2]
TCCTGACCAGCTCTGCTACTGGCCCTCAGTFFCC TGGGGTTGACGATAGAGAGHS)
TCCTGACCAGCTCTGCTACTGGCCCTCAGIIE@ctcagtit CTGGGGTTGACGG,+15)
GACGATAGAGAGA\(L7)
TCCTGACCAGCTCTGCTACTGGCCCTCAGTTTCCATTCACTGGGBTAGAGBGA  [x3]

Fig. S1. DNA sequencing data show the targeted mutations induced by gRNA/Cas9 targeting the loci illustrated in Fig. 2A. For all the panels, the
wild-type sequence is shown at the top with the target site highlighted in yellow and the PAM sequence in blue text. Mutated regions are shaded in gray
with red dashes indicating deletions and lowercase letters in red indicating insertions. The numbers in parentheses show the number of deleted (A) or
inserted (+) base pairs, whereas numbers in square brackets show the frequencies of the mutation in all the sequenced samples.



etsl Target 2 76.9% (10/13)
AACATGCACAGTGTGITECCTCTGAATTCTCTGAACCCAGCTTCATCACAGAGTCAT Wild-type

AACATGCACAGTGTGTTCCGCGEGAATTCTCTGAACCCAGCTTCATCACAGAGTQAT ([x2]
AACATGCACAGTGTGTTCEGC TGAATTCTCTGAACCCAGCTTCATCACAGAGTQAT (
AACATGCACAGTGTGTTFEE- TGAATTCTCTGAACCCAGCTTCATCACAGAGTQAT (
AACATGCACAGTGTGTTE--  TGAATTCTCTGAACCCAGCTTCATCACAGAGTQAT ([x2]
AACATGCACAGTGTGTTCCGCEET-- GTGAACCCAGCTTCATCACAGAGTCASI)(
AACATGCACAGTGTGTTCCGEEE—--- GAACCCAGCTTCATCACAGAGTCATZ)
AACATGCACAGTGAATTG -~ TCTGAACCCAGCTTCATCACAGAGTCATY)
AACATGCACAGTGTGaagtgtgtt CTGAATTCTCTGAACCCAGCTTCATCACAGAGBGHL1)
AACATGCACAGTGTGTTCCGCCCTCTGAATTCTCTGAACCCAGCTIGIAEFCAT [x3]

pat Target 2 57.9% (11/19)
CACAGACTCTGAATCCCAAAGGCACATTCTGATGCRBEAGCTCTTGGAAGAACA Wild-type

CACAGACTCTGAATCCCAAAGGCACATTCTGARBCPREECAGCTCTTGGAAGAACA2(+1)
CACAGACTCTGAATCCCAAAGGCACATTCTGATGCR&ESCAGCTCTTGGAAGAACA] [
CACAGACTCTGAATCCCAAAGGCACATTCTGATBGTGGCAGCTCTTGGAAGAAQRY
CACAGACTCTGAATCCCAAAGGCACATTGTGRICAGTGGCAGCTCTTGGAAGAACS) ( [
CACAGACTCTGAATCCCAAAGGCACATFTC- AGTGGCAGCTCTTGGAAGAAQAY
CACAGACTCTGAATCCCAAAGGCACATTCTGATGEAGC  TCTTGGAAGAACAL9)
CACAGACTCTGAATCCCAAAGGCACATTE- AGTGGCAGCTCTTGGAAGAAQA)X
CACAGACTCTGAATCCCAAAGGCACATFEC--- TGGCAGCTCTTGGAAGAACAL(Q)
CACAGACTCTGAATCCCAAAGGCACATTCTGATGCAGCAGTGGCBGAAGRRCA [

><2]

x8]
pdx1 Target 2 75% (15/20)
CACCACCATCATCACCBATCACCCAGGGATCCCTCACCCCCACCAGCAAATGCCATTC Wild-type

CACCACCATCATCACCACEATCCAGGGATCCCTCACCCCCACCAGCAAATGCCAZYC (
CACCACCATCATCACCACCAT@ACCGAGGGATCCCTCACCCCCACCAGCAAATGCCA (+3)
CACCACCATCATCACCAGEA CCAGGGATCCCTCACCCCCACCAGCAAATGCCATTC (
CACCACCATCATCACCACCATEA GGGATCCCTCACCCCCACCAGCAAATGCCATAC [
CACCACCATCATCACCAGEE  AGGGATCCCTCACCCCCACCAGCAAATGCCATBIC (
CACCACCATCATCACCAEE:  CAGGGATCCCTCACCCCCACCAGCAAATGCCATBIC (
CACCACCATCATCACCAC@ATgt GGGATCCCTCACCCCCACCAGCAAATGCCATHES)
CACCACCATCATCACCAC@ATJt GGGATCCCTCACCCCCACCAGCAAATGCCATH,ER)
CACCACCATCATCAS:gicagat ACCCAGGGATCCCTCACCCCCACCAGCAAATGIGAQ)
CATCACCATGA-—----ggcat CAGGGATCCCTCACCCCCACCAGCAAATGCCATIAG6)

x2]

CACCACCATCACCCCCAGEA-- GCAAATGCCATTCA27) [ 2]
gtgaggg ATCCCTCACCGE - CACCAGCAAATGCCATT@S0,+7)
CACCACCATCATCACGAE ( 150)

CACCACCATCATCACCACCATCACCCAGGGATCCCTCACCCCCARTAGUARN C [ x5]

etsl Target 3 66.7% (10/15)

AATATGAGAATGACTECTTTAGCATTGCTGCGTGACCCCCTGCAGCCTGAATCTCAGG Wild-type

AATATGAGAATGABCCG-- CATTGCTGCGTGACCCCCTGCAGCCTGAATCTARG (
AATATGAGAATGACTAACET- TTGCTGCGTGACCCCCTGCAGCCTGAATCTCAGG(( x2]
AATATGAGAATGACTAEE- CATTGCTGCGTGACCCCCTGCAGCCTGAATCTCASRG][(  x2]
AATATGAGAATGACTAET---  ATTGCTGCGTGACCCCCTGCAGCCTGAATCTCABGG (
AATATGAGAATGACTAE-—-  CATTGCTGCGTGACCCCCTGCAGCCTGAATCTOAGG (
AATATGAGAATGA-------- CATTGCTGCGTGACCCCCTGCAGCCTGAATCTCAGE (

CATTGCTGCGTGACCCCCTGCAGCCTGAATCTOMG (
AATATGAGAATGABCQaTCACCAJTGCTGCEGACCCCEECACGGATTCTCAG ( A11,+11)
AATATGAGAATGACTACCCTTTAGCATTGCTGCGTGACCCCCTG@AGCTTEGG | x5
pat Target 3 78.9% (15/19)
GCACATTCTGATGCAGCAGTGGCAGCTCTTGGAAGSEGAGTACATTCACCATCT Wild-type

GCACATTCTGATGCAGCAGTGGCAGCTCTTGGAAAZGGAGTACATTCACCATCTR)
GCACATTCTGATGCAGCAGTGGCAGCTCTTGEANGHGTGGGAGTACATTCACCAT2(+2)
GCACATTATGATGCAGCAGTGGCAGCTCTTGBBAGKSGGAGTACATTCACCATCTY,+1)
GCACATTCTGATGCAGCAGTGGCAGCTCTTEABAGGGGAGTACATTCACCATCTZ, +1)
GCACATTCTGATGCAGCAGTGGCAGCTETTGACAGTGGGAGTACATTCACCATQB(+1)
GCACATTCTGATGCAGCAGTGGCAGETCT G ACAGTGGGAGTACATTCACCATQB(+1)
GCACATTCTGATGCAGCAGTGGCAGCTCTTGGAABAA CAGTGGGAGTACATTC (+7)
GCACATTCTGATGCAGCAGTGGCAGCTCTTGGAAASGGAGITgagt ACATTCA (43,+6)
GCACATTCTGATGCAGCAGTGGCAGCTCTTGGAAGA  GTACATTCACCATCTA9) |
GCACATTCTGATGCAGCAGTGGCAGCTCTFGG- GAGTACATTCACCATCTAL1)
GCACATTCTGATGCAGCAGTGGCAGCTCTTGGAAG TACATTCACCATCT 411) [
GCACATTGTGATGCAGCAGTGGCAGCTCTEAGACaticcgt  ACAGTGGGAGTAC (+11)
GCACATTCTGATGCAGCAGTGGCAGCTCTTGCAARAGIOg  AGTGGGAGTACA2,+11)
GCACATTCTGATGCAGCAGTGGCAGCTCTTGGAAGAACAGTGGGABDEZATT |

x2]

><2]

x4]
pdx1 Target 3 45% (9/20)
ACCCAGGGATCCCTEXTIACCAGCAAATGCCATTCCCAGATGACACTGAATCTGCAA Wild-type

ACCCAGGGATCCCTCACCCGCACAAATGCCATTCCCAGATGACACTGAATCTGQAA (
ACCCAGGGATCCCTCACCCCCACAGCAAATGCCATTCCCAGATGACACTGAATCTG (+3)
ACCCAGGGATCCCTCACEEC AGCAAATGCCATTCCCAGATGACACTGAATCTGEMA (
ACCCAGGGATCCCTEGA------- AATGCCATTCCCAGATGACACTGAATCTGCHRY
ACCCAGGGATCCCT@AL CCAitg GCAAATGCCATTCCCAGATGACACTGAATCTGET)
ACCCAGGGATCCCTCACCCQIHNANGGGCAEGCCATTCCCAGATGACACTGAATCTGT 19)
At- CA-- ATaCCTCACCCG@OgAGCAAATACCATTCCCAGATGACACTGAATCTGGBAR)
ACCCAGGGA-----=======-== AATGCCATTCCCAGATGACACTGAATCTGCAA)
ACCCAG ATGACACTGAATCTGCAA\B6)
ACCCAGGGATCCCTCACCCCCACCAGCAAATGCCATTCCCAGATEATTATGIGAA [

x11]

Fig. S2. DNA sequencing data show the targeted mutations induced by gRNA/Cas9 targeting the genes showed in Fig. 2H. For all the panels, the
wild-type sequence is shown at the top with the target site highlighted in yellow and the PAM sequence in blue text. Mutated regions are shaded in gray
with red dashes indicating deletions and lowercase letters in red indicating insertions. The numbers in parentheses show the number of deleted (A) or
inserted (+) base pairs, whereas numbers in square brackets show the frequencies of the mutation in all the sequenced samples.



ets2ml 0% (0/19)
AAGAACAGGCGGTACCAACGGGTCTGGACTCTTACEGIARGTGTCTTGCTTCCC Wild-type

AAGAACAGGCGGTACCAACGGGTCTGGACTCTTACTCTCATGGTATGIGITCC  [x19]

ets2m3 0% (0/20)
AAGAACAGGCGGTACCAACGGGTCTGGACTCTTACBGIARGTGTCTTGCTTCCC Wild-type

AAGAACAGGCGGTACCAACGGGTCTGGACTCTTACTCTCATGGTATGTGITCC  [x20]

ets2m5 0% (0/20)
AAGAACAGGCGGTACCAACGGGTCTGGACTCTTACGGIRRGTGTCTTGCTTCCC Wild-type

AAGAACAGGCGGTACCAACGGGTCTGGACTCTTACTCTCATGGTAIGIGITCC  [x20]

ets2m7 0% (0/20)
AAGAACAGGCGGTACCAACGGGTCTGGACTCTTACBERRGTGTCTTGCTTCCC Wild-type

AAGAACAGGCGGTACCAACGGGTCTGGACTCTTACTCTCATGGTAIGIGITCC  [x20]

ets2m9 0% (0/19)
AAGAACAGGCGGTACCAACGGGTCTGGACTCTTACBEIRRGTGTCTTGCTTCCC Wild-type

AAGAACAGGCGGTACCAACGGGTCTGGACTCTTACTCTCATGGTAIGIGITCC  [x19]

ets2mll 0% (0/18)
AAGAACAGGCGGTACCAACGGGTCTGGACTCTTACEGIARGTGTCTTGCTTCCC Wild-type

AAGAACAGGCGGTACCAACGGGTCTGGACTCTTACTCTCATGGTATGTGITCC  [x18]

ets2mi12  10% (2/20)
AAGAACAGGCGGTACCAACGGGTCTGGACTCTTACEGIARGTGTCTTGCTTCCC Wild-type

AAGAACAGGCGGTACCAACGGGTCTGGACTCHATBGTATGTGTCTTGCTTCCGZ)
AAGAACAGGCGGTACCAACGGGTCTGGACTETTATGGTATGTGTCTTGCTTCCGY)
AAGAACAGGCGGTACCAACGGGTCTGGACTCTTACTCTCATGGTAITGIGICCC  [x18]

ets2 m13  53% (10/19)
AAGAACAGGCGGTACCAACGGGTCTGGACTCTTACEGIAFGTGTCTTGCTTCCC Wild-type

AAGAACAGGCGGTACCAACGGGTCTGGACTCHATBGTATGTGTCTTGCTTCCGZ) [x3]
AAGAACAGGCGGTACCAACGGGTCTEERCTC- ATGGTATGTGTCTTGCTTCCG@4,+2)
AAGAACAGGCGGTACCAACGGGTCTGEACTC ATGGTATGTGTCTTGCTTCCGE) [x2]
AAGAACCGGCGGTACCAACGGGTCTGGAGTET GGTATGTGTCTTGCTTCCQ9)
AAGAACAGGCGGTACCAACGGGTCTGGACTCTIREACCGTATGTGTCTTGCTTCAS,+7)
AAGAACAGGCGGTACCAAC---- TCATGGTATGTGTCTTGCTTCCEI@8)
AAGAACAGGCGGTACCAACG- TGTCTTGCTTCCC £27)
AAGAACAGGCGGTACCAACGGGTCTGGACTCTTACTCTCATGGTRTGIGICCC  [x10]

Fig. S3. DNA sequencing data show the the consequence of single-nucleotide mismatches between the spacer and the protospacer sequences on the
Cas9 mediated gene targeting efficiencies as illustrated in Fig. 3A for ets2 loci. For all the panels with mutations, the wild-type sequence is shown at the
top with the target site highlighted in yellow and the PAM sequence in blue text. Mutated regions are shaded in gray with red dashes indicating deletions
and lowercase letters in red indicating insertions. For all the panels without mutations, only the wild-type sequence is shown. The numbers in
parentheses show the number of deleted (A) or inserted (+) base pairs, whereas numbers in square brackets show the frequencies of the mutation in all

the sequenced samples.

ets2 m15  18% (3/17)
AAGAACAGGCGGTACCAACGGGTCTGGACTCTTACBGIARGTGTCTTGCTTCCC Wild-type

AAGAACAGGCGGTACCAACGGGTCTGGARTGHEtggtactca TGGTATGTGTCTT (5,+12)
AAGAACAGGCGGTACCAACGGGTCTGGACTCTTACBGTATGTGTCTTGCTTCCGZ)
AAGAACAGGCGGTA -----mmmmmmmmmmmmeee TGTGTCTTGCCTCCCA31)
AAGAACAGGCGGTACCAACGGGTCTGGACTCTTACTCTCATGGTRTGTGITCC [x14]

ets2m17 18% (3/17)
AAGAACAGGCGGTACCAACGGGTCTGGACTCTTACBGIARGTGTCTTGCTTCCC Wild-type

AAGAACAGGCGGTACCAACGGGTCTGEAEGTC ATGGTATGTGTCTTGCTTCCGE) [x2]
AAGAACTGGCGGTACCTACGGGTTFGGA CTCATGGTATGTGTCTTGCTTCCE8)
AAGAACAGGCGGTACCAACGGGTCTGGACTCTTACTCTCATGGTRTGIGITCC [x14]

ets2 m18 80% (16/20)
AAGAACAGGCGGTACCAACGGGTCTGGACTCTTACBGIARGTGTCTTGCTTCCC Wild-type

AAGAACAGGCGGTACCAACGGGTCTGGACTCERAGTRCiccagigeta  TGGTA (43,+18) [x2]
AAGAACAGGCGGTACCAACGGGTCTGEAETC ATGGTATGTGTCTTGCTTCCGS)
AAGAACAGGCGGTACCAACGGGTCTGGACTCTTATEGTATGTGTCTTGCTTCCGE) [x5)
AAGAACAGGCGGTACCAACGGGTCTGGAGTETTAGTGTATGTGTCTTGCTTCCQS)
AAGAACAGGCGGTACCAACGGGTCTGGACTETFFAG - C ( a24)
AAGAACAGGCGGTACCAACGGGTCTGGACT - TGCTTCCC (422)
AAGAACAGGCGGTACCAACGGGTCTGGACTCTFACGGTATGTGTCTTGCTTCCGE) [x2]
AAGAACAGGCGGTACCAACGGGTCTGEAETC ATGGTATGTGTCTTGCTTCCGS)
AAGAACAGGCGGTACCAACGGGTCTGGAGIMTCATGGTATGTGTCTTGCTTCCEA(+3)
AAGAACAGGCGGTACCAACGGGTCTGGAGTEAT GGTATGTGTCTTGCTTCCQS)
AAGAACAGGCGGTACCAACGGGTCTGGACTCTTACTCTCATGGTATGEGICCC  [x4]

ets2 m19  68% (13/19)
AAGAACAGGCGGTACCAACGGGTCTGGACTCTTACBGIARGTGTCTTGCTTCCC Wild-type

AAGAACGGGCGGTACCAACGGGTCTGGACTCTTARBGTATGTGTCTTGCTTCCGZ) [x5]
AAGAACAGGCGGTACCAACGGGTCTGGAGACGAT GGTATGTGTCTTGCTTCCQ§)
AAGAACAGGCGGTACCAACGGGTCTGEGAEGTC ATGGTATGTGTCTTGCTTCCGY)
AAGAACAGGCGGTACCAACGGGTCTGGAEGTET GGTATGTGTCTTGCTTCCQY)
AAGAACAGGCGGTACCAACGGGTCTGGAG CATGGTATGTGTCTTGCTTCCGY,+1)
AAGAACAGGCGGTACCAACGGGTCTGGACTRFEACTG®TCATGGTATGTGTCTAL,+9)
AAGAACAGGCGGTACCAACGGGTCTGGAE ATGGTATGTGTCTTGCTTCC@10)
AAGAACAGGCGGTACCAACGGGTCTGGAEG-- GG-— GTCTTGCTTCCC £17)
AAGAACAGGCGGTACCAACGGGTCTGGACTCITAANOIGGTCTGGACTCTILAT (+19)
AAGAACAGGCGGTACCAACGGGTCTGGACTCTTACTCTCATGGTRTGTGITCC [x6]

ets2 m20 6% (1/16)
AAGAACAGGCGGTACCAACGGGTCTGGACTCTTACBGIARGTGTCTTGCTTCCC Wild-type

AAGAACAGGCGGTAGCGGGTCTGGACTET- CATGGTATGTGTCTTGCTTCCGR,+1)
AAGAACAGGCGGTACCAACGGGTCTGGACTCTTACTCTCATGGTRTGTGITCC [x15]



tm4sf4-T2 m1 0% (0/19)
GCGCCATTCAAGCTATCAACGGACTCATAGGAACAATESGACTGCAAATGCTGTG Wild-type

GCGCCATTCAAGCTATCAACGGACTCATAGGAACAATCTGTGGGSATEGLATG  [x19]

tm4sf4-T2m3 0% (0/16)
GCGCCATTCAAGCTATCAACGGACTCATAGGAACAATGSGACTGCAAATGCTGTG Wild-type

GCGCCATTCAAGCTATCAACGGACTCATAGGAACAATCTGTGGGEATEGLATG  [x16]

tm4sf4-T2 m5 0% (0/20)
GCGCCATTCAAGCTATCAACGGACTCATAGGAACAATGSGACTGCAAATGCTGTG Wild-type

GCGCCATTCAAGCTATCAACGGACTCATAGGAACAATCTGTGGGBATGGIATG  [x20]

tm4sf4-T2 m7 0% (0/20)
GCGCCATTCAAGCTATCAACGGACTCATAGGAACAATENCTGCAAATGCTGTG Wild-type

GCGCCATTCAAGCTATCAACGGACTCATAGGAACAATCTGTGGGBATGGIATG  [x20]

tm4sf4-T2m9 0% (0/18)
GCGCCATTCAAGCTATCAACGGACTCATAGGAACAATENCTGCAAATGCTGTG Wild-type

GCGCCATTCAAGCTATCAACGGACTCATAGGAACAATCTGTGGGBATGGIATG  [x18]

tm4sf4-T2m1l 0% (0/20)
GCGCCATTCAAGCTATCAACGGACTCATAGGAACAATEENCTGCAAATGCTGTG Wild-type

GCGCCATTCAAGCTATCAACGGACTCATAGGAACAATCTGTGGGEATEGLATG  [x20]

tm4sfA-T2 m12  95% (19/20)
GCGCCATTCAAGCTATCAACGGACTCATAGGAACARTEGGACTGCAAATGCTGTG Wild-type

GCGCCATTCAAGCTATCAACGGACTCATAGGAACAASGGGACTGCAAATGCTGTSY [x5)
GCGCCATTCAAGCTATCAACGGACTCATAGGAAGAAGTGGGGACTGCAAATGCTI(+4)
GCGCCATTCAAGCTATCAACGGACTCATAGGAACATGGGGACTGCAAATGCTGTES]
GCGCCATTCAAGCTATCAACGGACTCATAGGABE TGGGGACTGCAAATGCTGTEH+1)
GCGCCATTCAAGCTATCAACGGACTCATAGGAARAAT) CTGTGGGGACTGCAAA (+7)
GCGCCATTCAAGCTATCAACGGACTCATAGG-- GGGACTGCAAATGCTGTGI(L) [x3]
GCGCCATTCAAGCTATCAACGGACTEAT-— GTGGGGACTGCAAATGCTGTGT)
GCGCCATTCAAGCTATCAACGGACTCATAGGAAG-— TGCAAATGCTGTG(13)
GCGCCATTCAAGCTATCAACGGACTCATAGGA TGGGGACTGCAAATGCTGTEB(+5)
GCGCCATTCAAGCTATCAACGGACTCATAGGA - CTGCAAATGCTGTGA(14)

G GGGGACTGCAAATGCTGTELE,+1)
GCGCCATTCAAGET---m-mmmmmememamiees GTGGGGACTGCAAATGCTGT@E)
GCGCTTGAAATGEF GTG (43)
GCGCCATTCAAGCTATCAACGGACTCATAGGAACAATCTGTGGGEATIGTATG

tm4sf4A-T2 m13  35% (7/20)
GCGCCATTCAAGCTATCAACGGACTCATAGGAACARTEGGACTGCAAATGCTGTG Wild-type

GCGCCATTCAAGCTATCAACGGACTCATAGGAACA GGGGACTGCAAATGCTGTESY
GCGCCATTCAAGCTATCAACGGACTCATAGGABTBTGGGGACTGCAAATGCTGTG, ¢2)
GCGCCATTCAAGCTATCAACGGACTCATAG@S CTGTGGGGACTGCAAATGCTGTG, 2)
CCGCCATTCAAGCAATCAACTGATTGATAGGACTGTGGGGACTGCAAATGCTGT@)(
GCGCCATTCAAGCTATCAACGGACTCATAGGAATBTGGGGACTGCAAATGCTGTBY
GCGCCATTCAAGCTATCAACGGACTCATAGGABECA CTGTGGGGACTGCAAATGA2(+6)
GCGCCATTCAAGCTATCAACGGACTCATAGGA GT-—- CTGCAAATGCTGTGA12)
GCGCCATTCAAGCTATCAACGGACTCATAGGAACAATCTGTGGGSATEGEATG  [x13]

Fig. S4. DNA sequencing data show the the consequence of single-nucleotide mismatches between the spacer and the protospacer sequences on the
Cas9 mediated gene targeting efficiencies as illustrated in Fig. 3B for tm4sf4-T2 loci. For all the panels with mutations, the wild-type sequence is shown at
the top with the target site highlighted in yellow and the PAM sequence in blue text. Mutated regions are shaded in gray with red dashes indicating
deletions and lowercase letters in red indicating insertions. For all the panels without mutations, only the wild-type sequence is shown. The numbers in
parentheses show the number of deleted (A) or inserted (+) base pairs, whereas numbers in square brackets show the frequencies of the mutation in all

the sequenced samples.

tm4sfa-T2 m15  63% (12/19)
GCGCCATTCAAGCTATCAACGGACTCATAGGAACAATGGACTGCAAATGCTGTG Wild-type

GCGCCATTCAAGCTATCAACGGACTCATAGGAACAATEEEACTGCAAATGCTGTELY
GCGCCATTCAAGCTATCAACGGACTCATAGGAAGBREGGGACTGCAAATGCTGT@Y [x2]
GCGCCATTCAAGCTATCAACGGACTCATAGGAATGTGGGGACTGCAAATGCTGT@)
GCGCCATTCAAGCTATCAACGGACTCATATA - GTGGGGACTGCAAATGCTGTG)
GCGCCATTCAAGCTATCAACGGACTCATAGGA GT--- CTGCAAATGCTGTGAL?)
GCGCCATTCAAGCTATCAACGGACTCATAGGAAG-— TGCAAATGCTGTGA13)
GCGCCATTCAAGCTATCAACGGACTCATAGGA - CTGCAAATGCTGTGA14)
GCGCCATTCAAGCTATCAACGGACTCATAGGAAGAA - ATGCTGTG (116)
GCACTEE = AT ATGCTGTG (:57)
GCGCCATTCAAGCTATCAACGGAGT---------- GCAAATGCTGTG423)
GCGCCATTCAAGCTATCAACGGACTCATAGGA - € & L ( 125)
GCGCCATTCAAGCTATCAACGGACTCATAGGAACAATCTGTGGGSATIGTATG  [x7]

tm4sfa-T2 m17 42% (8/19)
GCGCCATTCAAGCTATCAACGGACTCATAGGAACARTGGACTGCAAATGCTGTG Wild-type

GCGCCATTCAAGCTATCAACGGACTCATAGGAAG--- TGCAAATGCTGTGA13) [x2]
GCGCCATTCAAGCTATCAACGGACTCATAGGAATBRE@GAITGCAg TGYTGTG ( A6,+6)
GCGCCATTCAAGCTATCAACGGACTCATAGGAACBREGGGACTGCAAATGEGG A3,+1)
GCGCCATTCAAGCTATCAACGGACTCATAGGABEAAECAAFGTGGGGACTGCAAL,+9)
GCGCCATTCAAGCTATCAACGGACTCATAGGARBREGGGACTGCAAATGCTGT®,(+2)
GCGCCATTCAAGCTATCAACGGACTCATAGGAA'CGTGGGGACTGCyXRECTGTG (25,+1)
GCGCCATTCAAGCTATCAACGGAEGTCA- AATGCTGTG (:24)
GCGCCATTCAAGCTATCAACGGACTCATAGGAACAATCTGTGGGEATGGDATG  [x11]

tm4sf4-T2m18 71% (12/17)
GCGCCATTCAAGCTATCAACGGACTCATAGGAACAITGIEGACTGCAAATGCTGTG Wild-type

GCGCCATTCAAGTTATCAACGGACTCATAGGAACBRGEGGGACTGCAAATGCTGT@Y
GCGCCATTCAAGCTATCAACGGACTCATAGGAATBIGGGGACTGRATGCTGTG (:3,+2)
GCGCCATTCAAGCTATCAACGGACTCATAGGAATBIGGGGACTGCAAATGCTGTS 1)
GCGCCATTCAAGCTATCAACGGACTCARAGA T-a GTGGGGACTGCAAATGCTGT® (2)
GCGCCATTCAAGCTATCAACGGACTCATAGBAGaa CTGTGGGGACTGCAAATGS(+10)[x3]
GCGCCATTCAAGCTATCAACGGACTCATAGGACa TGGGGACTGCAAATGCTGTES(+1)
GCGCCATTCAAGCTATCAACGGACTEA - TGTGGGGACTGCAAATGCTGTGY)

GCGCCATTCAAGCTATCAACGGACTCAT----- GGGGACTGCAAATGCTGTALB)
GCGCCATTCAAGCTATCAACGGACTCATGGEGAC -~ TGCAAATGCTGTGA13)
GCGCCATTCAAGCTATCAACGGACTHGSA-- = ACTGCAAATGCTGTG\14,+1)

GCGCCATTCAAGCTATCAACGGACTCATAGGAACAATCTGTGGGMTBGC&TG [x5]

tm4sf4-T2 m19  61% (11/18)
GCGCCATTCAAGCTATCAACGGACTCATAGGAACAATGEEACTGCAAATGCTGTG Wild-type

GCGCCATTCAAGCTATCAACGGACTCATAGGAACAAIGGGACTGCAAATGCTGTSY
GCGCCATTCAAGCTATCAACGGACTCATAGGAACAGTGGGGACTGCAAATGCTGR(+5)
GCGCCATTCAAGCTATCAACGGACTCATAGBAGaa CTGTGGGGACTGCAAATGE(+10) [x6]
GCGCCATTCAAGCTATCAACGGACTCATAGBAA- GGGACTGCAAATGCTGTGT)
GCGCETTCCAGCTAGAACGGACTCAAAGGA G GTGGGGACTGEATGCTGTG (18,+2)
GCGCCATTCAAGCTATCAACGGACTCATAGGAAG-— TGCAAATGCTGTGA13)
GCGCCATTCAAGCTATCAACGGACTCATAGGAACAATCTGTGGGSATIGTRTG  [x7)]

tm4sf4-T2 m20  63% (12/19)
GCGCCATTCAAGCTATCAACGGACTCATAGGAACAATGGACTGCAAATGCTGTG Wild-type

GCGCCATTCAAGCTATCAACGGAET-------==-===-=- GCAAATGCTGTGA23) [x3]
GCGCCATTCAAGCTATCAACGGACTCATAGGAgaa CTGTGGGGACTGCAAATIG(+10) [x2]
GCGCCATTCAAGCTATCAACGGACTCATAGGAAG--- TGCAAATGCTGTGA13)
GCGCCATTCAAGCTATCAACGGACTCATAGGAAGBRIGGGACCGCAAATGCTGTR)(
GCGCCATTCAAGCTATCAACGGACTCATAGGAATARGGGGACTGCAAATGCTGT®, (1)
GCGCCATTCAAGCTATCAACGGACTCATAGG---- GACTGCAAATGCTGTG\3)
GCGCCATTCAAGCTATCAACGGACTCATAGGABMBPGTGGGGACTGCAAATGCTA (+3)
GCGCCATTCAAGCTATCAACGGACTCATAGBA TGGGGACTGCAAATGCTGTAB(+4)
GCGCCATTCAAGCTATCAACGGACT@ATCcta TGTGGGGACTGCAAATGCTGTG(,+8)
GCGCCATTCAAGCTATCAACGGACTCATAGGAACAATCTGTGGGEATIGIATG [x7]



elastase T1 + grp78 gRNA
elastase Target 1 100% (16/16)
CCCTCCAGTACCTGTCTGGTGGCAGTTGGTACCATATEBGECTCCCTGATCCGTG Wild-type

CCCTCCAGTACCTGTCTGGTGGCAGTTGGTACOATPEGGGGCTCCCTGATCCGTG)
CCCTCCAGTACCTGTCTGGTGGCAGTTGGTACOATAGGGGCTCCCTGATCCGTGA,+2)
CCCTCCAGTACCTGTCTGGTGGCAGTTGGFACG GTGGGGGCTCCCTGATCCGTGY)
CCCTCCAGTACCTGTCTGGTGGCAGTTGGHACGAJagt TGGGGGCTCCCTGATC 44,+10)
CCCTCCAGTACCTGTCTGGTGGCAGTTGGTACO GTGGGGGCTCCCTGATCCGTGS)
CCCTCCAGTACCTGTCTGGTGGCAGTTGGEACOGTGGGGGCTCCCTGATCCGTG Y, +4)
CCCTCCAGTACCTGTCTGGTGGCAGTTGGIACOAActggagggagaic  TGGGG ( A6,+21)
CCCTCCAGTACCTGTCTGGTGGCAGIAGGAEL-gt TGGGGGCTCCCTGATCCGTGAG +5)
CCCTCCAGTACCTGTCTGGTGGCAGIBG -~ CTGTGGGGGCTCCCTGATCCGTGE(+5)
CCCTCCAGTACCTGTCTGGTGGCAGTIGET  GTGGGGGCTCCCTGATCCGTRY) [*x2]

CCCTCCAGTACCTGTCTGGTGGEAGTF-—-—- TGGGGGCTCCCTGATCCGTGA(4) [*2]
CCCTCCAGTACCTGTCTGGTGGCAGTF-———- GGGGCTCCCTGATCCGTGA(S)
CCCTCCAGTACCTGTCTGGTGGCAGTFGG-——-—- GCTCCCTGATCCGTG (16)
CCCTCCAGTACCTGTCTGGTGGCAGTFGG------ GGCTC@ugatggeic  (  426,+11)

grp78  84% (16/19)
GACCATGAAGCTGTTOGITGGTGTTGCTGGTGTCTGCCAGCGTATTTGCTGCTGATGA Wildayp

GACCATGAAGCTGTTTGCCTTGGTETGGTGTCTGCCAGCGTATTTGCTGCTGATGR)(
GACCATGAAGCTGTTTGCCIFGTTGCTGGTGTCTGCCAGCGTATTTGCTGCTGATGA, £2)
GACCATGAAGCTGTTTGCETT- GCTGGTGTCTGCCAGCGTATTTGCTGCTGAT@A) (
GACCATGAAGCTGTTTGCCE#FG- TGGTGTCTGCCAGCGTATTTGCTGCTGATGAY (1)
GACCATGAAGCTGTTTGCCHFFG- TGGTGTCTGCCAGCGTATTTGCTGCTGATGAV (+1)
GACCATGAAGCTGTTTGCCTTGGFGHF-- TGCCAGCGTATTTGCTGCTGATGAAD)

GACCATGAAGCTGTTTGEE - TGGTGTCTGCCAGCGTATTTGCTGCTGATGALQ)
GACCATGAZCTGTHGCCTTGG - GTCTGCCAGCETTTQ TGQgatga  ( 414,+11)
GACCATGAGQGTTGGCG - TQTG T-- CTGCCAGRBTTTGCTGCTGATGA (115.+5)
GACCATGAAG —------mmnenmnee- GTGTCTGCCAGCGTATTTGCTGCTGATGA2()

B C A TG TGGTGTCTGCCAGCGTATTTGCTGCTGATGARS,+1)

GACCATGAAGCTGTTTGCCTTGENTGCTGGTGTCTGCCAGCGTATTTGCTGCTGATG (+1)
GACCATGAAGCTGTTTGCCTTEB®INTGCTGGTGTCTGCCAGCGTATTTGCTGCTGATG (+1) [x2]
GACCATGAAGCTGTTTGCCTTGGT@gaagcty TTGCTGGTGTCTGCCAGCGTATT (+12)
GACCATGAAGCTGTTTG@EGAcactgctaaagctt TTGCTGGTGTCTGCCAGCGTAT (+19)
GACCATGAAGCTGTTTGCCTTGGTGTTGCTGGTGTCTGCCAGCGIBTTBGATGA [%3]

Fig. S5. DNA sequencing data show the targeted mutations in elastase (the upper panel) and grp78 (the lower panel) induced by co-injection
of Cas9 mRNA together with two gRNASs targeting elastase-T1 and grp78. For both panels, the wild-type sequence is shown at the top with
the target site highlighted in yellow and the PAM sequence in blue text. Mutated regions are shaded in gray with red dashes indicating
deletions and lowercase letters in red indicating insertions. The numbers in parentheses show the number of deleted (A) or inserted (+) base
pairs, whereas numbers in square brackets show the frequencies of the mutation in all the sequenced samples.



pCS2- 3XFLAG-NLS-SpCas9-NLS

SP6>-{ 3XFLAG-NLS-SpCas9-NLS Hsv40 PA

EcoRI Xhol Notl

pUC57-Simple-gRNA backbone

T7 |gRNA scaffold}
4 4
Bbsl Bbsl Dral

gRNA backbone sequence

TAATACGACTCACTATAGGTCGTCTTCGAGAAGACCTGTTTTAGAGCTAGAAATAGCAA
T7 promoter Bbsl Bbsl

GTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCTTITTAAA
Dral

Fig. S6. Cas9 and gRNA expression vectors used in this study. The upper and middle diagrams illustrate the pCS2-3xFLAG-
NLS-SpCas9-NLS vector and the pUC57-Simple-gRNA backbone vector, respectively. The bottom panel shows the DNA
sequence of T7 promoter, Bbsl cloning sites, and the gRNA backbone. T7 promoter is underlined and the transcription start site
is highlighted in yellow. The Bbsl and Dral restriction sites are shaded in grey. NLS, nuclear localization signal; SpCas9,
Streptococcus pyogenes Cas9.
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