
Table S1. Primers for sgRNA synthesis

No. Name Sequence (5’-3’)
1 tyr-sg1 CAGTGCTTTGGCAACTTCAT GGG
2 tyr-sg2 CCGTTCATCCACCCCGGTGAAGG
3 il2rg-sg1 CCCACAGACGCTAAAACTAC AGG
4 rag1-sg1 CTCAAGCCACAAGGAGTCGA AGG
5 rag1-sg2 ATGTCTCCTTCGACTCCTTG TGG
6 tyr-sg1-top-oligo CCGGCAGTGCTTTGGCAACTTCAT
7 tyr-sg1-bottom-oligo AAACATGAAGTTGCCAAAGCACTG
8 tyr-sg2-top-oligo CCGGCCGTTCATCCACCCCGGTGA
9 tyr-sg2-bottom-oligo AAACTCACCGGGGTGGATGAACGG
10 il2rg-sg1-top-oligo CCGGCCCACAGACGCTAAAACTAC
11 il2rg-sg1-bottom-oligo AAACGTAGTTTTAGCGTCTGTGGG
12 rag1-sg1-top-oligo CCGGCTCAAGCCACAAGGAGTCGA
13 rag1-sg1-bottom-oligo AAACTCGACTCCTTGTGGCTTGAG
14 rag1-sg2-top-oligo CCGGATGTCTCCTTCGACTCCTTG
15 rag1-sg2-bottom-oligo AAACCAAGGAGTCGAAGGAGACAT
16 T7-tyr-sg1-F TTAATACGACTCACTATAGCAGTGCTTTGGCAACTTCAT
17 T7-tyr-sg2-F TTAATACGACTCACTATAGCCGTTCATCCACCCCGGTGA
18 T7-il2rg-sg1-F TTAATACGACTCACTATAGCCCACAGACGCTAAAACTAC
19 T7-rag1-sg1-F TTAATACGACTCACTATAGCTCAAGCCACAAGGAGTCGA
20 T7-rag1-sg2-F TTAATACGACTCACTATAGATGTCTCCTTCGACTCCTTG
21 sgRNA-R AAAAGCACCGACTCGGTGCC
Note: 1-5: sgRNAs targeting the TYR, IL2RG and RAG1 genes. Roughening marker for the PAM locus; 6-15:

Oligos for the generation of sgRNA expression plasmids; 16-21: Primers for generating DNA templates of

sgRNAs by PCR amplification of sgRNA plasmids.

Table S2. The primers for the target gene loci

Target gene locus Primer Sequence (5’-3’)
TYR-exon1 TYR-TA-clone-Forward GTACTGCCTGCTCTGGACTTT

TYR-TA-clone-Reverse GGATGCTGGGCTGAGTAGATT
IL2RG-exon3 IL2RG-TA-clone-Forward TGATAAAGTCCAGGAGTGTGGC

IL2RG-TA-clone-Reverse ATTCACTCAGGGTGCGAAGG
RAG1-exon2 RAG1-TA-clone-Forward TTGTGAACACATCCTGGCCG

RAG1-TA-clone-Reverse GATGGCCAAGCAAACAGCAG



Table S3. The primers used to amplify the potential off-target sites

N
o.

Potential
off-target sites

Sequence (5’-3’)

1 mm4_intergenic
_ENSSSCG000
00018662|ENSS
SCG000000048
70_1_16541454
6

TCTGACTGCTTTCCCTGTGTCTAGTCGTGAATATTGTATAAAGAGTTAAACGGTTGAGTAGTACTTACCTAATCAG
GAGAGAATAAGGGCATTTACTAAATCTGTCACCTCTGCTTTCATGAAAAGATTCTAGACATTTTCTATTGTGTATT
AATGTGCTTATGAACTGTTTATTCTTAGTTGGTTTAAGAAAACCTTAAATAGAAAGTTACTAATGCAGTAAAACN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGCATTACCTAGTTTTTGTGCATTAGAAGGGAT
CTCTATGTAGATGATTATAATGTCACTTTCTGACCTTTGCAGCTTGAATAATTGTAAATCATTGCTTCATAACGTG
TCAGAGAATGTCTGTACTAGGCAATTAAATGGCAGAATATAATAGACCAAATTATTGCCTGTCATGTTTTCAACA
ACACAGTTAGTATTTGAGTTACACTTAATCATTACGTGCATTAGCAACTTCATTGGAATCCAGCTTCAGGCTGA
GCATGAAA

2 mm4_intergenic
_U6|TUSC1_1_
219020557

TGAGGGTGACGTGCACTTTTAAAGAAATATTCTGCTAACTACATTAGCTCTCTATGTAATGAAGAATGCATGCAT
AGAAGCCCATAATGACTACCTGGCAGTCCCCTCTGCAATTCATTGAGTTTATAAATAAATTTATTCCTCTTCTGTC
TGGTTAAAAAACAAATATTCCCTCATTTTTTTCAATACACAGCATATTAACTCCATGGTTCAAAAATTATGGATTT
AGTTTCTATCTTTAAACTCTGCTGTATTATGTTTATAATATAGATAAATATCAAAAGTATTCAAATATCGGTAAAT
TAGAGCCAGGAAGTAACTTGTTTAGTCCAATGATGTTTCCAAAGCACCAGAGTCAAGAAATCTGAGATTATAG
CACTAGCATTGCAAAACATAAGTACCACATGAAGTGCAATTTTTTAAAACTGNNNNNNNNNNNNNNNNACTGCT
GTTATTCCTGTAAGGTAGGCTACTATTAGAGTCAGCTTGTCTAGTCTTCTGAATACATGGAGGGCAGTGGAGA

3 mm4_intron_PR
KDC_4_872914
57

AGACTACACTGCAGTCACGCATGGAGATAAGACTCGGTTCTCATAAATTCGAGCTTTGTGAGTTACAGGGCATGT
GTCCAGTGCTGATGAAACTTCATAGGAGGCTCAGACCTCATACAGTCTGTCAGCTCACCTGCAGCTGTGCTGCA
GTTGTTAATTCACTGAGCTTTTAGAAATTGTATTTGGACTTCATAAATAATCGCAAATTGTAAAGCATAATCTGCT
TTTTAACTAGATTAGTTTGAATATTTTATATTCATATTATGTTTTGAATACTTTATGGCACTGATTTTTGGAGTCAG
TTTTCTTAACAAGGCAGTGAAGGACTGTATATCNNNNNNNNCCACATTTTCTCAGTTTGAAAACAGCTAGTGGTA
TATACTTATCATCGAAAACTTCCCATGTAGTAGAGATGAAAATAACATCTCCCAGTTTCTCCCCTCTTGTTAAACG
TGCTAGCATTTCTCCCCTTGAAGGGATGCGTTGTTTGTAAGTCAGCTCGCTGTGTTGGTAATAGTTTTGCGTGTGG
GTTCCCTGCCTTGAGCCCCTGGTGGAGGAAGAGGTGCCTTC

4 mm4_intron_CC
NI2_2_1405452
51

TCTGAGGCCTCTGTCTCTCCCTCCCTCCAACTTCTCCTCCTTTGGGGATATGGAACCCCTGCTATTTCTACAAGGTC
TCACCCTGAGATTGGCCAATCTCAGGGTCTAAGCAGGCAGAAAGAGTCTCCTGTGTGTCCAGTTCCAAATCTTTG
GGNNNNNNNNTTTAAATCCTGTTTGTTAGAATATAATGTAAGCCTCCCCCCAAGATGTTTTGTCCAACTAAAAAT
CAAGTAAATAACCTTTATAAAAGAACTGTTCCTAGAGGTTGTAGTAAGATTTTGTTAATTGNNNNNNNNNNNGTA
GGACGAAGTCTTTGATGCACTTGGTACTTGAATGTTTATTCACAGACAAACTTTTGTAGTCTATGTGGAAAAAAG
TCAGTTTTTCTGGGACTGACCTGCCTTCAATAAAGGCAGAAAGGAATGTGTTTGTACCTATGGTGTTGCCAAAA
CCCTGCGAGGTTTTATCAGCGTCTCTTTCTCATAGAGAGAAAGGCATACCCTCTATGACAAGGAATTACGGTAGG
TCTGGAGATGGAGAATGGGTTGAGGCCACAGCTGGAAAGCTTTGAGTGCGTTCTTGCA

5 mm3_intron_M
YH15_13_1601
51996

CCTTGCAGGAGATGTGAGCAAGAAAATACATCACACCCATTAAGATGCCTAAGCACTGCGTTGTGGGGCCCAT
GGAGGAAGCATTTTAATCAGCCCCTCCATCTCAAAGGATGCTGAGGAGGATGACAGACAGCGGCTAAAGTGAAC
CCAAGAACAGTGGAACCTATAAAGTGAGCATGACACTGGGATGGATTTGAATATATAAATTTGGAAGAGGTGCT
GAAATAGAAAAGAAATTCAGAGAAAAGAAGATTTGGGCATATTTAGGACTCAAATTGTGAGCAAGGGAGAGAG
TGAGCGGGAGAGAGCCAAAGAATCTTTCCTGGAAGCAATGTAGCCAAGGCGCTCTTTAGAGACTAGACAAGCTA
AAGACTTTTAACAGTTGCTTACTATTGGATATTCACTACTATATTCTTCTTGCTCCCATTTCTTATGAAGTCCTCAA
TATAGTCAGGGGAAGCAGGGATTCAGAGATCCTGAGTTTCAAGTCCAGGTTGGCAAAGAGTAGGGGAAAATAAA
GTACATGTGGACACAGGAGCCAGAGGGTGGTGGTCAGAGACAT

6 mm4_intron_RA
LGPS1_1_3014
65549

AAGTGCATGGACTTTGGGCTCGGTTCTGTGACCTGGGCACCCATGATGCTGCCAAGGGACTGAGCTGGTGAGG
GGCGCGAAGCTCCCCCCAGCCCTCTTGGCACTCGTGCCCCTCCACGAGGGACCCGTAGCTCCTGCACATTTAGTC
TGACTCCCCAAGTGAGGACGTTAAAGACGACCTGACCCCAACCCAGAGCCTGAATTCCAGCTTAGCTTGACTCCA
CCCAGGTGACCCCAGCAGAGATCGGCTGAACTGCAGTCCCTCGACTGACCTATGAACTAAATGTTGTTGCTGTGA
GCCTGAGGTTTCAGGGATGTTTGTGATAGCACATGATCAGCTGGAAACACGACCAAAGCAGTGTTGATCTTTCCT
GTTCAGATCTGGCATCCAGGATTGTTAACTTAACTCCCTTGGTTTTTGCGTGTTCTCTTTTACACTGACACTTTTGG
TTCCTGGCAACAATGAATAATTACCTTTTTGTATTATCTCATCATATGTATAAAGGAGTTTTAAAATGATAACATC
AGTAGTACAGTGAACCAGCAGGTGAC

7 mm4_intergenic
_ENSSSCG000
00001905|ENSS
SCG000000019
09_7_63882149

ACTGGATGGATGGTGCCTTGGCCCTAGAGTGGGAGGGATATGGTGGGTGGGAGGTGGGGAGGCCGGTTTGGAGG
AGCCAAGGACCCCTCTCCTCTGTATGCTCACTCTCTCCCGCAACCCTGCTCTTGTGAAGGGTCTGAGCTGCCTCTT
TCCAGGGCTATGGCAGCTTCTTGGGACTTCGGTTCCACTGAGGAGGTTTGAAGAGCCTCATGGGGAGGGCAGG
TATATAGCCTCCACACAACTTCCAACCCTTCCCCCCATCTCCCCGCCCATATCCACCCGGGCCCCACTCACTGAAA
CTCCTTGTAGTTGGGAACCACCCGGGCAACGACCACCATGGGGCTGGGGTTATTGGCCAGGGGCTCATTGATGCC
CCAAAGAAAGACCTGGGGGAGAGAGGAGACAGGTGAGCCTGGGGTGGCCTTGGGCCCTGTCAGGGACATGGCC
AGCCCACCATCTTTCTCCCCAACAATGAGATCATCCCTCTATCCACACCTCTGCTCCTGTCTCACCAGGTTCTTCA
ACAGGGGCTCAAGGCTGCCCTCTTTCA

8 mm4_intergenic
_KAL1|CH242-
37L1.1_X_5607
463

AGCTATACCCCACGAGCTGAAAGAGCAGGTAGTGGAAAGACTGAGAGGGTGGAAGGATGGGGCTGGGCAATGG
TCACCTCTGGTTCCTCTGAGTCACCTTCTCATCAGGGCCTCAGCCACAACCTCACGTTCACTCCTTCAAAACGCAA
GTTTGCTCTCAAGGAATGCAACTTGAAAACTGAGGCGCACCGAAGGCTTGGGAGGTCAAGGACCCTGTTATTTCA
AGGTCAACTCGCTGTTAACCAAATGAATGGACTTAGATGTGACATTCCCATCAAGTTGCTAAAGCAGAGCCCCA
AGCAAAACATTTCAGAGCAGGGTTTATAGTCTGTAAGAGGATTTTTACGAGTGGGACGTTACAGCTGCTACCATA
CGTGAATGGACAAATACATACGCTCAAAAACAGCATTCGCTAACATCAGGCGGAAACCCACAGTCTCAGTACAT
CAGGTTCTGGGGACAGGTGAGAGGTCAGGTGAGACAGAAGCCCAG

9 mm4_exon_CH
242-196P17.1_1
_64803335

TCACTGTTGTCAGGCACCTCTGAGACCAGTAAAGACTAATGACATAAATAAGTCATTAACATTCTGCTTTTTGAA
AAAATCCTATAAAAGTAATAACTTACCTCAATATTTACTTTGGGGGTTATATTTAGTATGAAAATGTTAAATGAC
AAAGACTCTAGTTGTCAAGTGACTATAATATACTTTTCTCTTCCACAGATGTGTTTCCACCAAATTCAGCTCATTC
TACCTCCAAGACTCAATCGGATCTCAACAAGGAAAATAAAAAACCAACTGACAAATCTGACAAGTTTACCGAAG
CAGACTCCAACAAGAACTCATCTTTAGATGAACTAGAAGAAGGAGAAATTATAAGTGACAGCGAAAAACCTAAG
CCACAAAAGAGTTTTGAGAAAAGTGCCAACCCAAGAGCTTCTGCTCAAATGCCGAGCACAAAAGCTAACCCAGG
AAGTAGGAAAAGCACTGTGCATTTGGATAAAGACAATAGGAAGATATCTTCTATAAAAATCCATCAGACCAAA
AGCAAATGGAATAAGAGACGCAGTGAATCAAGCAGAGC

10 mm4_intergenic
_ARRB1|ssc-mi
r-326_9_107654
74

CCAACTCCAGCCTGATTCGTCACCCCCCTTCTCCTCCCCTCACTGCCACTTACCAACGTTAGGGCCCGGGGAAGT
TGCCAAACCTCTGATCCCTCCCAGACATCACTGGATCCCATGACCCCTGGTTTGCTCCTGGAGAGATGCCATCCC
ATCTTCTCTTTGGCACTACCGACCACTTCAGCTGGAATCCTGCCCCAGTCTCAGCCCTGGTTCTTTTTCAGTTCTCA
TCTGCTGCTCGGCTGGGTCTCCCTAAAGTCACTTCAGTTTCCGTGACTTACCTTTACCTGTCCCAAAAGAACACAT
GGGAGGAGTAGGGATATAGGCAAGGAAGATTCTGAGTCCTACATGACAACGTATTGTATTAATACAAAAGGAAG
ATGCTGCTGAACATCAGATGACATTTCTAAAAAATTGGCCATATATATGAAGCAANNNNNNNNNNNACATTCCT



GTAAAATAATGTGCAACTTAGATCAGTGCCTCGTCCTCT

11 mm4_intergenic
_GRXCR1|YIPF
7_8_35561499

ACCTGGACCTGGAGTCTCTCTTTTCAGTGAGCAGCATTCAGCTTCAATGATGACAAGAAAGAAAGCATTAGACCC
CTTATTTCTGAATAATTTGAGTCCAAAAATACTCTAGATAGTTCTTTCTCTTCCTTGCTGTTATTTCTCAGAATCAG
CCAACCTTACTTTTTTGAACACTTTAATGATAGAACAATAAATAGGCAACTTACCCACCTCGGAGCAAGAGGTTC
TTCCATCTCCAGGCCTGTAGAGATAAGTGCATTTCCTCAGTCATTTTACCCCTTCTTGCTGCCATCTGCAGCCTCA
GGACACCATGGTTCCTTCACTGGGGTGGGTGGACAGGAGCCTCTGCACCACTTCTGTTTAAAGCTCAAAGTTAT
CGTCTTATAGGGGTTGTGGTTTATCACCAGAACCCAAACAAAGAGAATTGTCTTTCAAATCTCCAAAGTTGTGCC
TGAGCAACACTCCTTGTGCCTGGAGATTTACAAAGCCTTTTATAAAGACAGCTTTTTGGCTTATCCCTTCTGACCC
TTCTTGTCCACAAATACTAGCATTTTACTGCCAACTCCATCCTTCTCCATCCCGCCTTTCCAAGAA

12 mm4_intergenic
_7SK|CXCL11_
8_75897346

TTCTTGGAAAGGCGGGATGGAGAAGGATGGAGTTGGCAGTAAAATGCTAGTATTTGTGGACAAGAAGGGTCAGA
AGGGATAAGCCAAAAAGCTGTCTTTATAAAAGGCTTTGTAAATCTCCAGGCACAAGGAGTGTTGCTCAGGCACA
ACTTTGGAGATTTGAAAGACAATTCTCTTTGTTTGGGTTCTGGTGATAAACCACAACCCCTATAAGACGATAACTT
TGAGCTTTAAACAGAAGTGGTGCAGAGGCTCCTGTCCACCCACCCCAGTGAAGGAACCATGGTGTCCTGAGGC
TGCAGATGGCAGCAAGAAGGGGTAAAATGACTGAGGAAATGCACTTATCTCTACAGGCCTGGAGATGGAAGAAC
CTCTTGCTCCGAGGTGGGTAAGTTGCCTATTTATTGTTCTATCATTAAAGTGTTCAAAAAAGTAAGGTTGGCTGAT
TCTGAGAAATAACAGCAAGGAAGAGAAAGAACTATCTAGAGTATTTTTGGACTCAAATTATTCAGAAATAAGGG
GTCTAATGCTTTCTTTCTTGTCATCATTGAAGCTGAATGCTGCTCACTGAAAAGAGAGACTCCAGGTCCAGGT

13 mm3_intergenic
_ENSSSCG000
00015055|REX
O2_9_46805059

CACCTTGTCGTAGCCTTGGTTCCTTGCCCTCCAGAGAGCTGACTCCCCTTCACTGGGGTGGATGAGCAGGAGAG
ACAGAGACACCTGGCCCTCCCGGAACAGAGTGAAGCTGACAAGGTAGGTGCCATTGTTGAGGTCGCTCACCTTTC
CCGAGGCGCCTGCCTGCAGGGCTGGGGAGGACATCCTGGCCCTCAGGAAATCCCCGCCATATGGCTTCTGCATCC
CAAGTGGTCCCTCACCTCCAGCAGGACATCCGGCTGATCCCCCCTGCAGTATGTGTCCTTAGGGCTGAGGATGGT
GGCTGTGCTGTGTGTGGCGCTGGTGGTGGAGGTCACGTGGGTGAAGGGTCTGGGTGGGAACAGTTGATCGTGATT
CCTTTTATTCTTAGCTTGGTCTCTGTTGGTGAATCTGCCGGATCCAGTGGTGCTATATGGAGTAAGACCACTTTGA
AGGTATTTCTGTGATGCATAAAGGTAGGCACCTCTTAGTCACACTAAACTTAATGTGACATATGTACACACCTGA
GCCGGTCTCTTTT

14 mm4_exon_EN
SSSCG0000002
6203_9_470674
92

ACTACTGGAGAGTGGGCACTGTCCCCAGATGAACGTATAGATCTTTTCTAAAATGGCTCTTCATAGAGTCCCAAA
GTTGATATACTCATGCTCGTTTGGCTAAATCAAAGGATCAACATTTGGCTAAATCATTACTGTATTTGCTCAGGTA
GTCTCCAGAAGTAATTACTTACCTTTCAAAGAGGCTCCTTTCTTCTTTGCTAAAATAAGACGCTTTCTTGTGTTTGG
AATCCATGTGGGTTAAGTGCAGCACAGGGTATGTCCTGAGGCTTCAGGCAGTAGAAGGCTCCCTGGTCTCTGGTA
TCCAGGTACTCACACAGTTAACCTCTTGAATTTAAAACCAGAGCACAAATACTGTTGACTTGGGAGGTACCACTG
GCAAAGTGGCCTGTGAAGATCACCTTGTTGTAGCCTTGGTTCCTTGCCCTCCAGAGAGCTGACACCCCTTCACTG
GGCTGGATGAGCAGGAGAGACAGAGACACCTGGCCCTCCCGGAACAGAGTGAAGCTGACAAGGTAGGTGCCAT

15 mm4_intergenic
_MYC|FAM84B
_4_12886286

CTCCTAGCCCAATGAATCTGCTTGAATCCATCACCTGGGTGGATTCACAGTGATGCACCAGCCCTCTCATGTCT
CCCCATTGCTACTTTCAGACTTTTTTGCTCCTTCCTCCTACCATGCTGCCTTCTCCTTGGAGGCCTAGGCCATCTTT
CAACTGTTTCTATTGTCCCTTTCCCACCATCCCTGGAGACGTGGGTCCTGGCTCAGGGTCTTCCTTTCACCTCACTT
TTTCCATCATCACGACTGACTGCAGTGCCCATAAGAACAATGCATTCAGCCTCCCTGCTTCTTCATTCCTTGACCT
TGTCAACTCCCTGTGGTCTTCACCTCCGCTCCAGCCCAACTCCAAGGTCATACTCTGTCTAATGTCAGCACCAAAT
GCTCCATCTCAGCGACCTTCACCTTCAGCTTCTCCTGCTCTGATGCTGGCTTCTCAAAGTCTGGCCCCTTCATGTTT
CCCCTCTATTTTCCTCTTGGCCCTTCAGTGTCTCCCACCTTCACTGGTTCGTGACTCAGCCTAGGTCCCCTGCTTGA
TTATCGGAAGCCTTGACTTCCTCAGCCTCTGCCACAACCATTCAGCAAGGCCCCGAATCTTGTCAG

16 mm4_intergenic
_Gap|POR_GL8
94019.2_2673

TCTCAGTGACCTCTCCTGGGGCCCTACCCACCCATTCCTTTTGCCTGAGCTCAGCCTTTTATGTCACCTCTTATTTG
ACGCTTAGGTAAGATCACTGCTGTCTGGAGTTACTTTGATCCACGAGACATGCCCCGTCACCGTGCTGGGTGAA
CTGGGTCTGTACAAAGGTTTGAGGACCAGCTAAGAACACATGAACTTATGTGCACCTTCTCTGAACCCAGTTGTG
CTGACTCTGTAGGTCACTTGGGGTTGGTTTTCAACGCAAACAAGGGTGGCGGTTCCTGACAACGCAGGAAAATGG
ACCAACCAATTGTGGTGGCTTCTCTCGGAGGTGGGGTTTAGGGTGGGACACGACGTTCCAGGCCTTAGAATGTGT
GGTTTTGTGAAGAAGGCATCTGTTGGTTTCAGTTAAGGGTGTCAGAACCTGTGCGATTAAGAAACCACCTGGCAT
TACCTGGACATCGTGGACCCAGTCCCCTATGCAATAGGATTTGCCAACTCTAAAAGGTCACTCACCACGACC

17 mm3_intergenic
_ZNF251|C8orf
33_4_75151

GGGGACATGGGAGGAAAAGGCCAGGCTAGAGGGGAGTGGGTGCCCAGGTGGAGCCATGGGGTTGGGGTCTTTCT
GGGTCTGAGCTGGGAATGGACGAGCAGGTGGTGAGTGTGACCCAGGAAAGCTGCCCTGGTGACACAAGTCTGAA
CCCACTTCACAGGGAAAGGCCTCCTGGGTGACCCCAAAACAGGATTGTAAGACAAATCCCAGCAAAGGAAGGAT
TTGTAAAACAAACCCCAGTGAGGGGAAGGATTGCACTGCCCCTAAGAGGAGGCTCTGAGAGCTGGTCCCCTCAT
GGGGGCACGTGGAACCTGCCGGGAGCGGGCCGTCACCTGGGTGGATGGAGGGTGCAGACCCCACTCCGTGGC
CCCACATCTGCGCTTCGGTGGGTTACTTGGCTTCTCCGGGCCTCGGCTTCCCAGCCTGCTGGTGGGGTGACAGAA
GCACGGGCTGACTAGTGATTTGCTCCTAACGGGGCGGCAAGGGGTCTTGGGAAATCTCCGGGAACG

18 mm4_intron_HS
6ST2_X_12498
7558

ATTGCACTTTCCCCTCCAGGTTTTCCATTAGCTGCAGCCATTAGAAAGAGCCTGAACCTTGTCTTTATGAGGCCTC
CTTCAAAGTGGGCTGTCACCGGGGTTGATGGTCCGGTTTACAAGATTGAAGACTTGGGCTCTGTAAAGATCTG
CTCTTGAAAAGTCATTAGGGAGGGCCCCGGGCCCAAGCTTTTACACCTGATGCTGAAATTCCCGGGGCATTTTAC
CCCCGTGAACACACACATTCCACTCACCCACAAGTAATTTGCTTCCGCTGGGCATGGGAGTAGTTACCTATGCAA
AATACAACAGGAGGTAGCGGGATGCAGGCGGGGACGGGATGCTGGGGGTTGTTTTGTGTATTTTTCAGACTTCAA
AGAAGAACAATTCTCAAGAAACTGTTTCAGGACTTTGCATTTTTGCAGAATTTTTCTTCTTTTGCGATCTCTGAGA
CCGAACGATCAATCCTGTGACCGGTCTATACCCGGGGACCTGTCAATACCCTGCACG

19 mm4_intergenic
_KCNIP1|KCN
MB1_16_57833
329

AGAGCAATTCAAGGCCGTCAATTGCTAACTCACGTAACTCACGCAGGACAAACGGTGAGGGCCTGGGTGGGAGC
GGGGAGCGGATGTGATGTTGGCGCTTATCGCTGGGATGTGGGGGAGGTGGTCTCTGGGAGACTTACGGGGAGGA
GACCGGGCAGGGGGAGAGGGGACAGTCCCGATCTGCACTTACTTTGTCCTTTGCTCATCCTTGCTCTCTACTGCCT
TCCAGGAGCCGCTCCTCCACCTCGGGGAAGGTGCACAGCCTGAGCCAGGTCGTCGGGTCCATTCTCTTCCCTTC
CGTTTCCGATGACAACTTTTCTGGTGACCTCCTCCAAGCCACAACCACTCGAAACATCACGGTTGTTTTCCATTCC
TTCTCCTTTCTTGTTACCGACTTCACTGGCACTGCTTGCGCTCTTCCTTCGGCCAGCAACTTCACCCCCTGCCTTCC
TGCCTGGGCCAAGCCCTCGCTCTCTGATCGGCCTCAAGCACCCCCTGTTCCAGCCTTCCTCTCTGACTCTCCAGCC
CT

20 mm4_intergenic
_SNORA51|U6_
13_200586772

TGAGACATCTTTCCTGCTGTGTTAGGAAATGATGATTTTTAGAATTCTACTGCCCATTTTAGTTTATAAATTATCCA
TTTAAAAATGAGTTACAGTTCATCCCCCCCGGGGTTGGTTACTAGGGTATAGGATCACTGATATTATTATTGTC
TTGTTACCAAATAAGGACAAGGGTCATTTTTATCCACTTCTTTTACCCATTAAATCAGGGTATGATTAAATAAAAT
TCCATGAATAACTTGATCACTATGAAATGAAATCTGCCTCACTATGCTTGCATTCAATTGGTTACATCAGCTGCTG
TTTCAGTGCTCTTTTCTTAACAACAATAAAATACTCAGCCTTGATATTCCCATAGAGAATAGAACTAATTCTTTTG
ACCTAGAGCTATAACTAACGGCAAAAGAGTAGAAAAATCACACCCATGTTAAATAGATACATTATTCTTACCTCT
AAAAAGACAAATACTGGATGCATTATTAAAAATGAAGTCATGTTTTAATATTTTTCAGCTCAAGAACTAAGTGCT
AATTTATTTCTTCCCTCAATTTGTTGAAAAGTATTTTTATTGCCTGAGGCACTACTCAGGAAATCAGGA

21 mm4_intergenic
_ENSSSCG000
00025926|ENSS
SCG000000116
05_13_7792426

GGTTTTGCAGCCTTCACCTGTGGCCATAGAGGGTATTTTTATATCTTATTTAACATGAGTGAGAGCTTGAACCTGT
GAGCCTGGGAGTCATGGCCCATAAAACCAGTGTTACCTGGGAACCATGTGTTCTGTCTGAGAACTGACCCAGGGG
TGAGGGGCCGTCACACCTGATGGAGAGAGGACAGGCAGAGCCACCGTGAGCTCAAAGGAGGTGCCAGGAGGCT
CTTGCCTAGACAGTGGCATTGCTGAGTCTGAAATGCAATTGTACTAAGTTGATCCTCAGCTCAAGTGAAAAAACA
ATATTTTCTACCATAACGTGGCCCCTCTGATAACCACAGGGAACTGACAGACACCTTTGGAGCACAGCTCTTCCC
AGATCATTGTTTTCCAAGAGAGAATAAAGTTAAGAGACAAGTAAAATGTTCTTCTGGGGACGCCGTGGTTCTGTC
TCCCCAGCTGGGATCTTATCACTTTTCTACAGACACTAAAATTACAGGCCTGCAGAGAGGTAAGCTCATGACCT



0 CCTTGCC

22 mm4_intron_LE
O1_1_13291197
4

AGTTCTGCCTGAGAGGAGGGGGATCTGGATAGACATGGACCTGTAATTTTAGCACCTGAGGGACTATGTAGAG
AATATGCCTGTGTGGAGTTCTTAAGCCCCAGATTTGCATATATACACTGTAGGAGGATATTTAGGCTCCTGCGTA
ATAAAAGGAAGTGGAAGAACAAGGCTTTGTAGTAAGTGAAGGGAGAAAGGAGTATGTCCTGTGCAGCTTTGCCC
TTCGCTGGATCTGCCCACTTCCCTCTCCACAGACACTCAAGTCAGATCTTTGAGAGCCAGGCTAAGAGCTTTGTTT
GCGTGGTTTCCAGGTATCTGGTTGAGAAGCCTTGGGAACATGTTGAAGTGATAGCTCTGGAAAATCATTATTGTA
GATATTAATACTCTGCACTTTTCCTCTGTTGAAGATAATAATGGAACTATGGATCTGTTTGGAGGTGCAGATGATA
TATCTTCAGGGAGTGATGGAGAAGATAAACCACCTACTCCAGGACAACCTGTTGTAAGTAAAATTAGCAATGTG
AGCTGGGGAGAGAACT

23 mm4_intron_EN
SSSCG0000002
3000_11_77173
365

TCTGTCCAGCAGCTGTCAAGGTTGAATTCACTGACGCAAGCTGGAGCTACCCATTGAGAGGAAATTACTAAAATT
ACCTCCTCACTGCTTCTACCCTGATTCTTCTGAACTGTTATCGTCTGCTGAATTGAAATCCTATGCTAACCCCCCC
AACCTACGCTAAAACAACTGGCAACGTAATTTTCCTAAATCCCTTCTGTAATTCCTGACATAATTCTTCCTTCCA
CCAGAATAACCCATAATGACAAGTACGTTAGTTAGACAGTTTTTTTGGTATAGTATTTTTCCATGAAATTTTATCA
TTTTGGTATTAATACCGTTTCTCAGAGAATGGGAGTGTTAGCTTCCAGAAGTTCACAAATTATATTTTAACTATGT
TAAAAACAAGGCATTTGCTCTCAGGAGAATTGGAATCAGGAATTCCAGTAGGAAAATTGGTGGGATTATGGGTA
TTTATACATAATCACATAATAGTTTGCCAAATTGTTTTTAGTGCCTTTTAGTGTCTTTGAAAAGTATCTTGTTTTCC
CACCAGGCA

24 mm4_intergenic
_ENSSSCG000
00020902|ENSS
SCG000000253
82_GL893949.2
_212771

TGCCTGGTGGGAAAACAAGATACTTTTCAAAGACACTAAAATTCACTAAAAACAATTTGGCAAACTATTATGTGA
TTATGTATAAATACCCATAATCCCACCAATTTTCCTACTGGAATTCCTGATTCCAATTCTCCTGAGAGCAAATGCC
TTGTTTTTAACATAGTTAAAATATAATTTGTGAACTTCTGGAAGCTAACACTCCCATTCTCTGAGAAACGGTATTA
ATACCAAAATGATAAAATTTCATGGAAAAATACTATACCAAAAAAACTGTCTAACTAACGTACTTGTCATTATGG
GTTATTCTGGTGGAAGGAAGAATTATGTCAGGAATTACAGAAGGGATTTAGGAAAATTACGTTGCCAGTTGTTT
TAGCGTAGGTTGGGGGGGTTAGCATAGGATTTCAATTCAGCAGACGATAACAGTTCAGAAGAATCAGGGTAGA
AGCAGTGAGGAGGTAATTTTAGTAATTTCCTCTCAATGGGTAGCTCCAGCTTGCGTCAGTGAATTCAACCTTGAC
AGCTGCTGGACAGA

25 mm4_intergenic
_CH242-112D2.
1|U6_X_350395
02

AGGTTTCCTTTCCTGCCAAATTTAAATTATAATTGTTTTTATCCTTCTAAATTCCATTTTGTTTTTGACTTGGCAAAT
ATGCCATAAAAAGAAAAATGCCTCTACCTGTAGCTTTAGTGTCTATGGTTTCACTAGCATTGGACTTTGAAACT
AGTCACATTCCAGAACATTCTATCAAGAAAAAAAGGTCAAAATCCGTGAGACAGAATTCTTACATTGCAGTCCAG
ATTTTGAAAGAAGACTCAATTTTGCTGTTCATTAAACTGAGTCATTTTTTTGTTACTTGTACTTACAGATACCTACA
GCATTGCTCTGAAGTTTGATTCTAGTTAATATGCGATATCATAAATTATTCAAAATAAAGAGTAAAAAAATCTTT
GAGACAACTCAGGTGAAATCTACATGACAAAGCAACTGTTTAATCAAGAAGATGCAAGGGACTAAAATGTTAGA
CTTCTAGAGGGACCATTTACTAGTATTTGGCAATATTAATGTTTGATATCTATAAATAAGTTAACAGAAAATACCT
AAAATCTCCTATTATGGTATGGTATGATATTATTGCGGCCCAAGG

26 mm4_intergenic
_U6|ENSSSCG0
0000029792_16
_3113621

CTACCCACCCTGCTTTCCAGATCAGGAGCTACACCTAATTGTGCTCAATGCTACCAAGTACTGACTTGCAAATATA
AAACCCCCACCTCTGTTCAAGGCTCATGATTCTCTAGGTGCTTCAAATAATTTTTTTAATGGAATAAATATTTTTA
AGTTGCTGCATAACATTTTTCATCAAATAAAGATGAACTTTCAAATGATGGTCTAAATTTTAAAAATTGCCACATT
TTAGAAAGGTTTACGGTTCCTTTTTTATTTCCTTGATCCCTAGAATCCATGATTAATTACATGCAAGTTACTTAGA
GCCTGGAGATTTTCATCTTTCATACAGTTTCACAGCATCAACAAAAAAGTTGCAACTCATGGGCACAGACTGCCA
AGAAATATTCTCTCATTCCTGAAAGAAGCAGTGTTGCTGTTTCTAATTTTTCCTTATCCTGTTTCCAGACTTGTCTT
ACAAAGTACACACAGATGTTAAAATTACTGGGCTGGGAGAAGGGAGAGGGAGAAAATCCTACACTCTTACATG
CACGCTGACTGAGG

27 mm4_intron_U6
_17_68743603

GGGTAAATGAGGAGGGCTCGACCGAAGCACGTTAACTTCCCCGTGGCCTGAGCCGTTCGTCTGGAAGATTGAAA
GCGCAAGTCCACAATTAGCCCATTAAGCCTTGGGACGCCGGGGTCTTGGAGATTTATTTATTTTTAATGCCAGAC
AAGAATGGCACTGAAAGAGCCATGAGGTGCAGGAGAAAATTAAAAAGCAGCAAGGAAGACTCGGCTGACGGCT
GCAAGAAGCCCGTGGAGACGCCTACCTGCGGCCTCCTGTGGATTTTTTGCCCACTGGTGGGTCTGTGCCGCGGAA
GGACTTCATCGGGGTCCACAGCCGCTGCGCTGACCCCTCTCCCCTCGGACACGCCCGTGGGCCTGTGGTCTGGGT
CCCGCGGAGGACAGACGGGGCTGGCCTGGGGGCTGGCCGATCTGGGCGAGCATTGGGANAGGGGCCTTTTGTT
CTAGCGACTGTGGGAAGCCAGGGCCTCCTCCTCGGTCGGTAGATAAATCTCCCTGGTGGTGCCCTGGGCAGCCG
CAGAGCGCCGGGAGCTGTGACTGAAAAAGAAAATTTCTGATCATGCCTTCCTCTCGTGGCGGTCAAACAAAATGC
CT

28 mm4_intergenic
_ENSSSCG000
00011811|TPRG
1_13_13560157
4

TGGGAGGAGGATAGAGTGGTGGGAGACAACCACAGCCGCTTGAACTACAGGTGCAGAATATGCCAGAAAGTT
TGAGAAAAGAAGTCTAAATTCACTTGTTACACTGGTGATCCTGGGGAACTAGGGAGTTATCTTCCTTAGAAATGA
GCCATTAAAATAATGTCAGACTTCTATATGATATTTGATTATTAAATAATCTGAAGTAACGTACTTTCACCATCAG
TACAATGGAAAAAAGAGACTTGAATCTTTTATCTTTATAATCTCTTCCTTCTAGATTTCTAAATAACAGAAGACTT
CTCTGTGCCTCTGACTGCTATCTGCTAGCCCCTCTGAAGCTAACGGCCACCACAGCCAGGCTCGCTGTGATGTGG
ACAGTGCCCACCAGAGGGACTAGAGGCACACTCACAGTTCACAGCCCGGGTTCCTCCCCTCTTCAGAGCTTCAAG
ATTGCTGTGGCTTCCACTCTTTATAAAATTCTTCCCTCACTCCAAAAAGTGAGGAAGTTTTCAACTAAATGTAGCT
TCATCTTTATCTTACTCTATCCACAGAGCTAAACTTGAATGTGGTGCCTCATGTATCCC

29 mm4_intergenic
_ENSSSCG000
00025817|TTC1
4_13_12762113
4

AAGAGGTAGGAGGGGCGATTACATGATATAAGCAACCCAATACCTTCCAGGTGGGAAGCCCCACAGACGAGAA
AGCAACTGGTTCACAGAGACTAATCTACAGGAGTGAGAGTTCTGAGCCCCATGTCAAGGCCCTATGCCTGAGCA
ACTGACATTGGGGAAATAGACCCTGGAGCACCTGATATTGAAGATCAGTGGGGCTTATGTTCAGGAGCTCCATGG
GACTTTGGGAAATGGAGACCACATTCTTAAAAGATGCTCATAGACTTTGACGTGCACTGGGTCCCAGGGCAATGC
AAAGTCTCCACTGGAATCTGGATCATATCTGGCTACATCTCTTGGAGATTCTCCTGGGAAAACAGGGGGTGAATG
TGGCTTCCTGCAGGAGAAGGGCATTGGAAGCAAATCTCTCAGGAATACTCAGCAGCATTCCTTTCTCTGGAGGTG
GCCATTTAAGGAAAATCTGGCCCCACCCATCAG
CACTGAGAAGC

30 mm4_intron_EN
SSSCG0000001
5082_9_499990
94

GCCTGGAAGAGACACCTGTCCTCTGGGGTGAGGCTGCTGTGGTTGGAGACAGAGCGGAGGCTGGGGAGCCAGGG
AGCCTGGGCTTCTACCTCTCACCCCTCTTGGGGTCCTGGGTTTTTCCCATCCCTCCGGCATAGCCATGTCCCCGGG
TCTCCAAGGCAGTGATGGCACAAGCATGGCCAGGAGTGGTCTTGTTGCAAGAGCTCCTCCAAGCTCAGGCTTTCC
ATGATGCCTGCTCTGGGAGTATCTCTTCATCCTTGAGGTGAAGGGCTGGCTCCATGCAGCTCTAAGGCAGACAGG
TGTTTGTCTCTGTCTTCCTTCTGTGTCCCACCGACTCTAAAATTCCAGGGCTTTCTGGAGCCAGGCAGGAGGGAG
ATCCAAATCGCTCATTCCAGGAGGTGGGTGGACACATGGGAGGTTCGGGGTGTCTATCCACCGTCTGACCTTGAC
TCCAACGCCATCCTGGGAGGACCTCTTTCTGGCCCTTGGGTCTCAGTTTCACCGTCTGTGGGAGCCAGCTCCACAG
AAGGACAG

31 mm4_intergenic
_U6|ENSSSCG0
0000028308_1_
45132160

TCTTCCTCCCCTGCTTCTCATCCTTTGCTCTGCTCTCAGTGATAGTTCTGTTACCAATGGTTTCTCTCTAGGCAGCA
GTTCCTGTGATAGTTGTTTCCAGCGACAACCCTCTAAACATCTAATGCAATATCTAACACCCTCTAAAATCCTTAG
TTTGGTTCTGGATCCCTTTGAAGGTGAAATACTACTGTGATCATCTCTGTAGGGCAGTTTATAACATTTATCACAT
TCCTTAACATTTGTTGAACACCTACAATATTGTAAACATTGCAGAAACAGTAATGAACACTCCGGTTGGAATCTC
TGTAATAGGAAGCATGCGGTAAGGTAAGGAGAGGCACTTACCCCGTGAAGTTCTCTAGACAGTTGGGTTCAGTGT
TCCCCTAGTAGCATCAGGAAGTTGACCTGTACATCTTTAGAGGCTTTCACAGCCTGGAAGAAGAGTACACTGCCC
TCGACTCCTTGTTGCTTAGAGTAGGCTTCTATGCCTAGTCATGATGCCAGGATGCTCCACCTCAAGGTGTTCCA
GAGGAAAGCCATTCACTCTCTCCTAGGTAGGTCCAAACCCAGGT

32 mm3_intergenic
_ENSSSCG000

TGCTCCCTGGCTTTTCGATTTTTCGCTCAAGCCAAAAGGAGCAGAGGGCATCAAGTTGGGCATCCTTTCCAAGC
GTGCTTGCTGGAGAGGGAACCTCTGGCAGCAGAGCGTCTCCCAGCTGCAACACGGACCTGGTCCTGCTGCCCGCT



00022189|U6_9
_103420505

GCCCACCGCGCCTGACAACCTCCACACCCACAAGAAACCGCCCGTGTGGCAGCAGTCATCGCACGGCTTCCTGTG
CACAAAGCTTAAGGAGCCCCCTAATAGAAATAAATGTGTCCAGAGCCCAAAGCAGAGCTGGAGGTGGTTGGCTG
ATGACATGGGTCTTTCTGGGGGTCTGCGAGGACTAGGTAGCCCTTCACCTCTCGCACCTTGGCCGCAGATCTGTG
CCTTGAAATCTGCCTCTCCAGAGACATAGACGCACCCACACAAACTCTCACTCACGCACACCCACCTCGCCTCTG
NNNNNNNNNNNNNNNNNNNNNGGCCGAACTGTAGGTACTGGCCCATGCTCT

33 mm4_intron_CC
DC88B_2_6994
077

GATCCTGTCACCACCACCAGACCTCCAGACTTTGGGGTTGGACCCCTTCTCAGGTGCTCTCTCCCACCACCCCTTC
CTGCTTGTACCCCCTTCCCCTGCCCGTTAACCCCTTGTGGCTTGTGCCCTGCAGAGGAGGCGGTGGAGGAGCTA
GAAGGCATCCTTAGGCTATTGCTGGGGGCGTCCGTGCAGGTGAGCGGGGGGAGGGAAGGGTACGGTCCTGCTTT
GGCCGCAGAGGTGGGACACTCCGGCTCAGCCTCGTCCCCTCTTCCCCGCAGTGTGAGCACCGGGAACTCTTCATC
CGACACATCCAGGGCCTCAGCCTCGACGTCCAGAGTGAGCTGGCTGCCGCCATCCAGGAGGTACACCTTTGGACT
GGCACTGCCATGCAGGGACACCCTGTCCCCCACTTCGTTGGCTGAACTGCTTTCCCTGCGCCTCCAGGTGACCCA
GCCCGGCACGGGCATGGTGCTGGCACTGGCTGGGCCTGACCCTGGCGAGCTGGCGCCCCCGGAGCTGGAGATGT
TGTCCC

34 mm4_intergenic
_ENSSSCG000
00025823|ENSS
SCG000000103
68_14_9535715
4

AGGTTGTAGCCCCTTTTGGTTCTGATGTCTGCCCCCCGACCCCTTGTGGCTGAAGTTGGTATGGGGGCTTGCTG
TAGGCTTCCTGATGGGACTGGTGCCTGCCCACTGGTAGGTGGAACTGATTCTTATCACTCTGTAGGTTGGGGTTTT
GTCTCTGGGTGAGATTGGAGGCTGGCTGGGTGCCTGGGAGTACTTTAGGCAGCTTGTTTGCTGATGGGTGGGGCT
GTGATCCCACCCAGATTATTGTTTGACCTGGGACTTCTTAGTCCTGATGGGTGGGGCCAGATTATTCCAAAATGGC
CACCTGTAGAGGAGCACATGCTGATGATTATTTTCAAGACCTTTGCCTCCAATGTCCTTTACCCACAAGCCAGTCA
CCTGTTTTCCCAGGAGATTCTCCAAGAACTGCAATCGGGTCTGACCCAGATACCTATGGAGTCTCTGCTTTGCCCT
CGGACCTAGCACACATGAAAGCCTGTGTGCACCTTTCAAG

35 mm4_intron_NR
6A1_1_2990843
67

AGGGCATTGGAATTGGGTCTTAAAGGGCAGTAGGAGTTTCTTAGTTGAAGATTGGTGTTTCAAGGGTGGAAAGA
ATAGACTCAGGGACAAAGAGGAGTGTTGAGGCTTCTCTTGGAACCCAGAGGCTTCTTGTGGCTTGAGAGGAAG
GTAAATGGGCAAAAGGAGGGCCATGGTGAGCCATAGTGCTGGAAGACAAGCAACCAAGCTCCTCCAGAAACCTG
GAGTATGGGGGTGGAGGGGAGGGAACTTGGGTTCTCTCCAGAGAGTTCGAGGAATCCCCATGAAGTTTAAATAA
GTTCTCTGTTCCTGAAGGAGGAACAGAGGGTATCCTGAGCACCCAGTCTAACATGTATCAATTCCTTGTCAAAGA
TATCAGAGGAAGAGATCGAAAGGATTATGTCTGGGCAGGAATTTGAGGAAGAAGCCAATCACTGGAGCAACCAT
GGTGACAGCGACCACAGTTCCCCTGGGAACAGGGCTTCAGAGAGCAACCAGCCCTCACTGGGCTCCACACTGTC
CTCCAGGTGAGCTTCAAGG

36 mm4_intergenic
_SNORA70|5S_
rRNA_11_5868
4299

CCTGGCTTCCCTTCCATCAGCAATTGCTCCCCTTATTTACAACTTCATATATTTTGCCCAGACCTAAACCTCCTGCC
CAGAGAAAGACCATGAGTTTCAGCCAGAGAACTGACACATCCAGCATTGATCCTTTAGTCTATTTCCAGCCACA
TGGAGTAGATGGAGCAAAACTGGATAAGTATTAGCTTACAAGACTGTCTCATCCATTTAGTAGGAAAGAACCAG
CAACTATTAATACTAGGTTCGTCTCACTATTTGCCATGAATTCAGGGAGTAATATTTAGAAATATGGTCATGGTAT
CATATTTAGAAATTGATTCTTTCACCAAAAGTTAAAAATGCAACCCAGGTCCTGGAACTACATGAAGGGGCAGCN
NNNNNNNNNNNNNNNNNNNNTGGCCCACTTTCCTCAAGAGTTCAAGAACACACATAAAAAAATGTTAGTATATA
TTCATTCAATCCTTTCAGTCTCCTATCACCCAGTTGAGTAAGCAAGT

37 mm4_intron_H
OGA1_14_1184
69185

CTTCACCGGGAGTCCTTCACCAGCAAGCAGAGGATGTCTGGGACCTTGGTGACCAAAGAAACTCCCAAGGAGTC
TGAAAAATCCTCGGCCACGGAGGAGGCCACGTGGGCCGCCGTGGCTGCCTGTACCAAGGACATTGACGCCAAGG
GACAGCAGCTGGCCAACTCCATGCTGCAGCGTGTCATGGCGTGCCAGAACTCAGGCCACCTGGAGTCCAAGGA
TATCAACCAGGAAGAGCTGAAAGCGCTCGAGGAGGTGCAGTTAAAGCTGAAAGGCAATTTCTTCACCCAGCGGG
AAGCCACCATAGCTGGCGCCAACCACACGCACACCTTCCATAGTNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNAGCCTGCCCAACCGCAGCCATTAGACCACCTAACCACGGATGGACATGCCCCTTC
CCCCAACAAGGCTGGCACACACAGGCCTGTTTTCTCTCCGATGGGGCA

38 mm4_intron_T
MEM182_3_53
891758

CATTCATGCTGCCTTCCACGGGAAGCCTCCCCATCTACTAAGAAGGCACTGGCTATGTTTTACACCACCTGCCTCC
CAAATACCCAAATTCCAAACAAACAGGGTCAGAGACCAGACACAAAGAACCAGAACACGGTAGCCTCTGAAGT
GGGGCAAAGACTCACTGAGCTAATCAGTGCCACCCCCTGAGAACAGGAACACTGGGGAAGTGAGGGGATGTTGG
GTAGAGCTGAAGCCACAAGGAAGCAATGGTAGCTGATCCAGAGGAACCTGGACCGTGCACAATCAGAGGTGG
GAATTAGGACTCAGGCCACAGAGAGGGCAGAAAAAGCAGAGGAGGCTCTCTGCACAGAGAGAAGCAGAGGGAC
GGCAAGAAAGAGAAAAACCAAGTGAGGGGGAGCGAGAATAGAGAACCAGACAGAAATGGGGGATAAAGTTTC
CCCGGAACTTAAATCCTCGGACCTGCTATTTCCCGCCCTTGGTTTACTTC

39 mm4_intron_LG
ALS8_14_5886
1814

CCAATGTGGACCAAAACTTCACAAACATTAAGAAATTAAAATAAAAAGGTAGCAGTTCTGTCTTCATAAGGCTTA
GTAAAACTATAGTAGAAACTCAACACTTCCTTGTTGTTAGAACTGATCACTAAGAAAATAGCCACAATGCNNNNN
NNNNNNTTTACTCTGGAAATGTGGTATCATGACCTGTCCCCAGCGCAGCAGAGGCCACTGGGAGCCCTAAGTGC
AGCTGCTGGTCTAAAGTAGCACTACCCCTCAGTTCCCCTTTCTCGGGAAATGAAGCGCTGGCTTATTTTTGTTTCA
AGTCTGTAGCTGAAGGTGCTAACCCCGGAAATTACCAGTTCATCATTATACAGGGATATGCAGGTATTTAATCTA
TAAAATTATTTTCTAATAACATTCAAATAAGGCATCTCTGTGATGAAGACCAGAACTGAAAGTACAACCTGACCA
TCCATTCCTCCTGGCTTGAGCCAAGATTACACTTCAGTAACCCTTGACAGGCAGC

40 mm4_intergenic
_NAMPT|CCD
C71L_9_116980
314

TCGGTTCGAGAAAAGCTCCCAGAGAAGCAGCTCTCCTTCAAGGGACTTCCTGCAACTACACAGTCTTTCTCATTT
ACTTTGTGCAAAAAGACCAACTCTTCTACCAACCAGCCTTCATGTGAAGGCTCTCTTTCTACAGAGCTCTTGCATA
TGTCAATTACCTTTCTATCCCCCAAGCAACTCTTCCCAAAGGCTCGCTGGCAGCTGAGGCTCTATAGATGTCTACT
GAGCCAGCATGTGGATGTGAAACAAGATGCCACATGCCACAAGGAGGTGAGGGCACCAAATAATTCACACTTC
TCTGTTCTCAAGAAACTGATAGGCTCATGCAGTGATATGAAACTATGGGAAAGCAAATCCAACTAGTATTTGAAC
TGAGAACCCAAGTTATTTATATGCTAAAGAAAGCAGGGAGCCCTGGGGGCTAGAGTCCTCAGGGATGCTTCACA
CAAGAGGAGAAAGCTGGAGGATGGAGGGGGTTCTGGACGGTGGAGAGGCACCAGGGATGAGGGGAGCCAGCAG
GAGGGTTAGAGGGCAGGAGAG

41 mm3_intergenic
_KIT|U6_8_438
56928

GTACCACCAAGCTCCTTCCCCAAGAACTACATTCAGCACCCCTCTATCCAGCCACCATCACTTTGAATTGTGTCTG
AGCATTTGTGCTTTATCTCTATTGATTTGGTGCATCTGTTAGCACGACATGTCTTAGGATAATTGCTTCTTCACTTT
ATGCCATTTCAGCTCAGGAAAAATTTCTTAAGAACCACTATTTGTGGATAGTGTGGGGTGTAGTTTTGAACATGC
CAATAAAATGGTTATACCATTTACAAAGGATTAGAGGAATCCACACAATTCTCCAGGCCAAGGATTATCCATAGG
CTATGAAGTTCAATCAATGACCCCAGTGGGTAAATAAAAGAGAAATTCGAGATCCCAAACCTCAAGGAGACGA
ATGAGACAGATGAGACCTTTATGGGTGGACAGAGAAGCAGAAGAAGCTTCTCCATTCATGACGCTCAGAAAAAC
AAAGTTGTGTCAGACAAGATTGAACTACCCAAAGATCTGACTGCAGTTTCCTGGGGCCCCCTAAAAAGGAGGTG
GGAGCATGTTTTGGG

42 mm4_intron_EN
SSSCG0000000
8043_3_423558
45

CGTGGCATCAGACAAAGCTGGAACTGGGCAGTGGGGCTGGGGCTGAAGTCACTGTGCCCACCTGGCCCTCCGCC
GCCCTGTGCAGGAGGGGGCGGGCTGTCTGGATGCCTTTCAGGGGCTGAATGATCCAGGGAGCACCTAGGGAGGG
TACCTGGGTGGGAGGAGCAGCCTGGCCAAGACTAGGACCTGAGGGTGAGGGCGTGGTGGTGCCACAGCAGGGG
CTGGAGGGTGTGGCTGGGCGAGGAGGGGCCCTGGTCCAGGGACTGGGCCTGCACTCCCCGACCTCCACAGGGA
ATCGCAGGAGACAGAAGGCACAGAGGAGTGATGAGAAAACGGCCAAGGGCGCACGGAGGTACAGACTGGGGC
CTGCATTGCCAGCCACTGGGCTCTCGGGTGAAGGCCCAGGTCCTGTCTCCATGGGTTCAGACTCACGGATTTAGG
ACAGCCAGGGACTGGCTTTCCAGTTCCTCCCCTGTAGTCGGGGCAAGGCTGGGCACTGAGTTGGAGGGAGGGTTT
GGGCAGGAAGACGTGGCCCTGCAGCTGGGCGCTGAGATCGGAGGATGGATGCTGCCTCTTCCAGGACATT

43 mm3_intergenic
_SLC13A4|ENS
SSCG00000026

CAGAAGGTTCCTCCGTCCACCGCCTCGAGTGGAGCGCAGGGAGTCTCCCACGAGAGCACAGGCTCGGGTGCTGG
TGTCTCCTGCTCCGCCCTCCCTCCTCAGCACCTTGGCTCGTGGAGACGTAAAGCCTTCCCTTCCCTCCCCATATATC
GTCTCTCCAATCAGCTCTTCTGAAAACAGGACGAGACAAAAGCCTGTCTTGGTTGCCCTCAGAGGCTGAGCCTCA
ACGACTGAAGAGTCTCACTGGGTTTGATGTTATTCTTAATTTTGTAATCCCCTTTAGGAGTCGAAGGAGAAATC



054_18_143677
87

CATCCTGCCTTCACCCAGAGAGCAAAACGAGTGACGTCTCCTCTTTGGGAGAAAGTCTCACCCAGCACTTGAGCC
TAACATCAGCTCCTTTCTCCTAAGGGTTTCTGTCCTGAGTTCTCTCCACACAAAGGCAGTTCTTACGAAGGCCTCT
CTGTGGCTATCAGCACTCTTATCATTACTTCAAGTCCCTTCTAAGCATCTTTCTTCAATAGCTTCTCTATGCCTTGC
ACCAAATTCCTGTAAAGAAATAGTGTTTTCCTTCAGGAAAGAGGCTGGCTG

44 mm4_intergenic
_U6|ENSSSCG0
0000021497_10
_78541669

AGCCATCTGGGATCCTCTGTTTTCATTTTGATAGTTTAGCTTCATAGATTCCTCTAGAAGACAGCTTGTTCTGTTCA
CATTTCTCCTGGAAGAGTCCATGGTCTTGAGAGCCGTATTCTTTACATATTGTAGCTGCAGCAAAGATTGAACAG
GGCCCCTCAAATCATGAACTGTGGGCTTGGGAACATCTCTTAGGGCTGTGATCATGGAAATTTTGCCTCCTCACTA
TTCCTACTGTGCAATTTTTCCTTCCATTCCTTGTGGAAAAATGTATATTCTAGCAACAATCATTTCAAAAGTAAT
AGAAATTGCTGTTTCAAATTTGCATTATATATAATATTCAAAATGACATGAGGNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNTTTCAATGCTAAATTAATAGATTAAAACCCCATTCTAATTACCCTCCTTGTGAAATTCA
TTGAATCTACTGAATTTTTGGCCCAGAATTTTTATTAAAGTCACCAATAAAAGATTTAGTCTTCATCTGTCTAGCT
AAGTATATTCCTTTCGTTAAAAATCTGAGAAACATGTCCCCTTCACATTTCAGGTCTTCTCCTCTCCACT

45 mm4_intergenic
_GORAB|MET
TL11B_4_8817
5014

CTTAGGCTTCTCCCGCTTGGAATCCCGATTGCAATGTACTAGTAAGACCTATCAATTTCTCATTTTAAGCAATATT
TCAGAGATTTAAAAATGCGAGCGTTGTTAAAGTACATATAGTCAGGATGATTTAAAAGAAACCACTTATTTAATT
TTTCAGATTTCTCTTCTCACTGTTTTGCATTTTAAAACACAGTTATTTTGGCTTACATTTAAAAATCCCATGGGTGG
CATTTGGCTTTAGTGTGCCAATATTTTAAAACAGAATAAAGGAGTAGGCTAAAAATAAAATACTTACTAAGAAAC
GATTTGTAATGAGTATTTGAGACTTAAATAGGTGATTAGAAGATGGGATGTTTGGAATTCTCTTTGTAACTTTTAA
GCTTTTATACTCTAAAAGGATTTTTGAAATATAGGTGTCCACAAACACTTCATTTTAAATGTGGACTCATTTTCCC
TAGCATTTAAAAGTTAAAATGTCATCCAAAAGGATTGGAAGGAGACAGCTTCATCCAGTTTTTGAACTTAAACT
NNNNNNNNNNNNTTAAGATTATCTAGCTCCGAAATAATAGATGGGGA

46 mm4_intergenic
_RNF19B|ENSS
SCG000000303
12_6_83284851

GACCCTCAGTGCCTGAACTCTTCTCTTTAGGAAAGAGGATGGCTTTCACTGGGAAAATACTCTGAAAAACCTTTT
AAGCTGAAGGTGTGATCTTGAAGCTCCCAGAGGCAGCTGCGATGGAGGCAACAAAGAAGAGGATTTGGGATTTG
AATTTGTTCCTAAAATGCCACAAATGTTTTAAGCTACCAAGGACTCAGAGAATCTACCAGAAACTGGAGGATTGA
ATTTGGGAAATGGGCAGGAACCAAGGGTAGGGGTGGAGTTGGGGGTGGGACAGAAGGGAGGCAGCAGGAAGCC
AGCCAGGGACACCCACCTACTCCCTACTCAACCACTAGGAATGGTAGGAGACATTTCCTCCCATCCTCATGGGG
GCTACATGAAGGCCGGAATAGGCTTGGACTTGCAGGTGGTGAGGGTGAGGGGGTGACTGTGACCAGGAGACAGG
AGAGGAAGCCAACCCCTCCAACCCCTAAGGCTTCATGCAGTGGGG

47 mm4_exon_LST
1_7_27539143

CGATGTGCCTCTTTCTGGGTTCTCCCGCCTCTTGCGCTCCCTCTACCACCTCTGGCCTGGAAAGGTCCAGGGAGGG
AGCTTCCCAGCACCTACGCCCACCCACCACCTCCCTCTCCCATGCCCGGGAGGCTAAGGCCAAGTGGAGTATCAT
TTGTGATTGATCCTAGTGGCCAACGGCCTGCAGACCAATGTCCTTCTTTCTGGCCCTCAGAGGAGCTTGAGCCTCT
AAACACCCATCTTCACCCAATGACTCCCTACTTGACCCCAGAAATGGGCGCCAGGGTCAGTGGCTCAGGTTTTGG
TGGTGGCCAAAACCTAAGCTGGGGCTTGAGATGGACGGAGCAGCCTGAGACACAGAAGGTGGTAATAGTCTTTA
CTGGGGGGACCATAGGGCAGCCCTGACTACCCGCTCGGGTTAGGGGAGGCGGCTGGGGGGCTCAGGTGGGCTTG
TCCTTGGCAATGCAGGCGTAGTCCGTACTGAGATCCTCCTTGTCTCCTTCCCTTCCTTGGGGAGGGTGCTCCCG
TACTGGCAGCCTCAGCAGGGTTGCATAGTAGGGCTCC

48 mm4_intron_EN
SSSCG0000002
1813_9_118320
042

ATCAACACCACAGACCTGCCCTTCCAGATAGACTGGAATGCTGATCTTCCTGTCAACATCGTGGTCCCTAAAATC
AGCCTGCATAGCCTCATTCTTGACTTTTCAGCAGTGTCATTTCTTGACGTTTCTTCCATGAGAGGGCTCAAAACGG
TAATTTCTCTTTTCTTAAAGGAAACAACCAATTGGTGAGTGAAGGTAAAAAAACGTTGTCTTTGTGGAAGGATGC
TCCTTGAGAGAACACACACTTAAGCAGAAGTAAATTTTAATCTTAGAAGATTTCAGGGGATAGTGCCTCTGGGGT
ATGTTCAAAGAATTCTTTAAAAGTGCATTTTCTCATGCAGCTACATGTGATTTTGAAGGCAACCAAACTGACATTT
CTAATGTATGCTGAGCCTACAGGTAGACAACAATGCCCACACCCCTGTCAAATTCTATGGTGCCTTCGAATCCT
TGTGGGCCTTGCATCTAAATTGTCCTGACATAGCAACGATTTGGAGAGGTCT

49 mm4_intron_EN
SSSCG0000001
5700_15_20000
512

CCCAAGCATGCATTTGCCAAGTTTGAGTTTTGTTTGTTTGTTTGTCACAAACCTCTTTTATTGCCGCTAGGATCAAT
GAGAAAGGATCTTTCCTCTTAGTGATCTCAGAGAGGGAGACAATGAAGGAAGAAAGTGTCACAGAACTGCGAGA
ACGTGGTTCAGGAAGCATGGGTGAAGTGTCAGTTCTTGGAGTATGAGTTGTCAGGAAGCACTTGAGACAAGTCTA
TAAAAGGGATTGTTTACTCGTTCAGGCAGTGGAAACACAGCAGTAGAGGTAATTCATGAGATCTGAAGGCAGCG
CATGCCGAGTTCATGTTTCAGCCCCTGACCTCTTAAACCTCTGATCCAATCTTTGTAATGACTATGATTATGATCT
CTGTCCTCTACCTCACAGTGTGACAGTGGACGTTATGCCAGTTATTATAATGTACAGAAGATGAATTATATAAAT
ATTAGTAGTTGTCACCTTGGAATCCTTGAGGTGAATTGCTTTTTAAAAAATATTAGCTTTTCCCACCCCTACT

50 mm4_intron_EN
SSSCG0000000
4369_1_815801
39

TGAAGACTGGCACCTGAAGCCAAATCTCCCTACTTGCCCTTGAGGCCTGGTATCCCTGGGAGAAACTCTTAAGTA
TCAGTAAATAATTGATCACTTAATTCACTTCTTTCATTGCTTTCTCTTGCCCTCAGTGGGCCCCTCCTCATTTTCTC
CAGCCCGCCACTGTTCCATACTTATTAGTAAACAGTTAAATCTTTTGGCAAGTTGACACGTCCTGGAAGAGCTAA
GTGGCAGCAAGGGGTGAGTGAGATTGTCAGCAACTTGGAGAAAATATCTGGCCACTCTGGACTCACCGGCCCTT
GACCTCTCATTGTACAATAGCTTTTGAGGGAGAAAACTTTTTGGTAGGGGGGAAAAAAATGTTTTTCATGTTTCC
TTTGTCTCCTTTTGGTCATGAGATGGCTTTATTCTTTTTTAACGAGCCGGCTTTATTAGCTGGGTTTCTAAAATTA
TTCTCAAAACCTTGACGTGTTTATGAACTGATGGTATAAATGGAGAAGAGGTTCGTGTAAAAGTGTCCTCTGTCC
GCATGACTTCAGCGCTAAC

Note: Primers underlined, off-target sites in bold. Replace ambiguous bases with N. The potential off-target sites

corresponding to tyr-sg1, tyr-sg2, il2rg-sg1, rag1-sg1, and rag1-sg2 were 1-10, 11-20, 21-30, 31-40, and 41-50,

respectively.



Table S4. TYR mutation of F0 generation piglets

Piglet ID Sex Genotypes Indel

GTTCCCCTTCACCGGGGTGGATGAACGGGAG//TGCCAGTGCTTTGGCAACTTCATGGG WT

a1 Male GTTCCCCTTCACCGGGGTGGATGAACGGGAG//TGCCAGTGCTTTGGCAACTTCATGGG allele 1: WT

a2 Male GTTCCCCTTCACCGGGGTGGATGAACGGGAG//TGCCAGTGCTTTGGCA------TCGACTC
GTTCCCCTTCACCGGGGTGGATGAACGGGAG//TGCCGGTGCTTTGGCA------CCTTGGC

allele 1:△352
allele 2: A→G,△352

a3 Female
GTTCCCCTTCAACCGGGGTGGATGAACGGGAG//TGCCAGTGCTT--------------------TGGG
--TCCCC-----------------GGGGTGGATGAACGGGAG//TGCCAGTGCTTTGGCAA--------GGG
GTTCCCCTTCA------------------------------------------------------------------------------------CATGGG

allele 1: +1,△11
allele 2:△14
allele 3:△70

a4 Female GTTCCCCTTC--CGGGGTGGATGAACGGGAG//TGCCAGTGCTTTGGCAA---------A--GGG
GTTCCCCTTCA------------------------------------------------------------------------------------CATGGG

allele 1:△7
allele 2:△70

b5 Female GTTCCCCTTCACCGGGGTGGATGAACGGGAG//TGCTTTGGC-----------------GACTTTTGG
AGGCACCCC-------------------------------------------------------------------------------------------TGGG

allele 1:△67
allele 2:△93

b6 Male GTTCCCCTTCAGTTCATCTCCCCGGGGTGGAT//CAGTGCTTTGGCAACTTCTCCATGGG
GTTCCC----------------------------------------------------------------------------------------CTTCATGGG

allele 1: +10, +3
allele 2:△72

b7 Female GTTCATCCC--------CCGGGGTGGATGAACGGG//TGCCAGTGCTTTGGCAAC------ATGGG
GTTCCC-------------GGGGTGGATGAACGGGAG//TGCCAGTGCTTTGGCAACT-------TGGG

allele 1: +2,△7
allele 2:△10

b8 Female
GTTCCCCT---------GGGGTGGATGAACGGGAG//TGCCAGTGCTTTGGCAA-------CATGGG
GTTCCCCT---------GGGGTGGATGAACGGGAG//TGCCAGTGCTTTGGCAACTT-------GGG
GTTCCCCTTCACCGGGGTGGATG-----------------------------------------------------------CATGGG
AGGGGTTCCT-------------------------------------------------------------------------------------CATGGG

allele 1:△8
allele 2:△8
allele 3:△58
allele 4:△115

c9 Male GTTCCCCTTCACCGGGGTGGATGAACGGGAG//TGCCAGTGCTTTGGCAAC------ATGGG allele 1:△3

c10 Male
GTTCCCCTTCACCGGGGTGGATGAACGGGAG//TGCCAGTGCTTTGGCAACTTCATGGG
GTTCCCCTTCACCGGGGTGGATGAACGGGAG//TGCCAGTGCTTTGGCAACT------TGGG
GTTCCCCTTCACCGGGGCGGATGAACGGGAG//TGCCAGTGCTTTGGCAACT------TGGG

allele 1: WT
allele 2:△3
allele 3: T→C,△3

c11 Male

GTTCCCCTTCACCGGGGTGGATGAACGGGAG//TGCCAGTGCTTTGGCAACTTCATGGG
GTTCCCCTTCACCGGGGTGGATGAACGGGAG//TGCCAGTGCTTTGGCAACTTTCATGG
GTTCCCCTTCACCGGGGTGGATGAACGGGAG//TGCCAGTGCTTTGGCAAC------ATGGG
GTTCCCCCTCACCGGGGTGGATGAACGGGAG//TGCCAGTGCTTTGGCAAC------ATGGG
GTTCCC----------------------------------------------------------------------------------------CTTCATGGG

allele 1: WT
allele 2: +1
allele 3:△3
allele 4: T→C,△3
allele 5:△72

c12 Female GTTCCCCTTCACCGGGGTGGATGAACGGGAG//TGCCAGTGCTTTGGCAACT------TGGG allele 1:△3

d13 Male GTTCCCCTTCACCGGGGTGGATGAACGGGAG//TGCCAGTGCTTTGGCAACTTCATGGG
GTTCCCCTTCACCGGGGTGGATGAACGGGAG//TGCCAGTGCTTTGGCAACT----ATGGG

allele 1: WT
allele 2:△2

d14 Male GTTCCCCTTCACCGGGGTGGATGAACGGGAG//TGCCAGTGCTT----------------------TGGG
CCCTGGGGAG-----------------------------------------------------------------------------TTGTAAGTTT

allele 1:△11
allele 2:△184

d15 Male GTTCCCCTTCACCGGGGTGGATGAACGGGAG//TGCCAGTGCTT-----------------------TGGG allele 1:△11
d16 Female GTTCCCCTTCACCGGGGTGGATGAACGGGAG//TGCCAGTGCTT-----------------------TGGG allele 1:△11

Note: Underlines mark target sites. Red text indicates base insertion; yellow highlighting indicates base mutation;

(-) indicates base deletion. (+) denotes the number of inserted bases; (△) denotes the number of deleted bases; (→)

represents the mutant base.

Table S5. IL2RG mutation of F0 generation piglets

Piglet ID Sex Genotypes Indel

GAACCCAGGAGGCAGGACCCACAGACGCTAAAACTACAGGATCTGGGTAATTTGGAAAT WT

c9 Male GAACCCAGGAGGCAGGACCCACAGACGCT-------------------------------GGGTAATTTGGAAAT allele 1:△15

c10 Male GAACCCAGGAGGCAGGACCCACAGACGCTAAAACTACAGGATCTGGGTAATTTGGAAAT
GAACCCAGGAGGCAGGACCCACGGACGCTAAAACTACAGGATCTGGGTAATTTGGAAAT

allele 1: WT
allele 2: A→G

c11 Male GAACCCAGGAGGCAGGACCCACAGACGCTAAAACTACAGGATCTGGGTAATTTGGAAAT allele 1: WT

c12 Female
GAACCCAGGAGGCAGGACCCACAGACGCTAAAACTACAGGATCTGGGTAATTTGGAAAT
GAACCCAGGAGGCAGGACCCACGGACGCTAAAACTACAGGATCTGGGTAATTTGGAAAT
GAACCCAGGAGGCAGGACCCACAGACGCTAAAAACTACAGGATCTGGGTAATTTGGAAAT

allele 1: WT
allele 2: A→G
allele 3: +1

Note: Underlines mark target sites. Red text indicates base insertion; yellow highlighting indicates base mutation;

(-) indicates base deletion. (+) denotes the number of inserted bases; (△) denotes the number of deleted bases; (→)

represents the mutant base.



Table S6. RAG1 mutation of F0 generation piglets

Piglet ID Sex Genotypes Indel

ATATAATCACCATATCTCAAGCCACAAGGAGTCGAAGGAGACATTTGTGCATATTAAT WT

d13 Male ATATAATCACCATATCTCAAGCCACAAGGAGTTCGAAGGAGACATTTGTGCATATTAAT
ATATAATCACCATATCTCAAGCCACAAGGAGTTCGAAGGAGACATATGTGCATATTAAT

allele 1: +1
allele 2: T→A, +1

d14 Male ATATAATCACCATATCTCAAGCCACAAGGAGTTCGAAGGAGACATTTGTGCATATTAAT
ATATAATCACCATATCTCAAGCCACAAAGGAGTCGAAGGAGACATTTGTGCATATTAAT

allele 1: +1
allele 2: +1

d15 Male ATATAATCACCATATCTCAAGCCACAAGGAGTTCGAAGGAGACATTTGTGCATATTAAT
ATATAATCACCATATCTCAAGCCACAAGGAGTGTCGAAGGAGACATTTGTGCATATTAAT

allele 1: +1
allele 2: +2

d16 Female ATATAATCACCATATCTCAAGCCAC-------------------AAGGAGACATTTGTGCATATTAAT allele 1:△9

Note: Underlines mark target sites. Red text indicates base insertion; yellow highlighting indicates base mutation;

(-) indicates base deletion. (+) denotes the number of inserted bases; (△) denotes the number of deleted bases; (→)

represents the mutant base.

Table S7. IL2RG mutation of F1 generation piglets

Piglet ID Sex Genotypes Indel

GGAACCCAGGAGGCAGGACCCACAGACGCTAAAACTACAGGATCTGGGTAATTTGGAAAT WT

1 Male GGAACCCAGGAGGCAGGACCCACAGACGCTAAAACTACAGGATCTGGGTAATTTGGAAAT allele 1: WT
2 Male GGAACCCAGGAGGCAGGACCCACAGACGCTAAAACTACAGGATCTGGGTAATTTGGAAAT allele 1: WT

3 Female GGAACCCAGGAGGCAGGACCCACAGACGCTAAAACTACAGGATCTGGGTAATTTGGAAAT
GGAACCCAGGAGGCAGGACCCACAGACGCTAAAA------CAGGATCTGGGTAATTTGGAAAT

allele 1: WT
allele 2:△3

4 Female GGAACCCAGGAGGCAGGACCCACAGACGCTAAAACTACAGGATCTGGGTAATTTGGAAAT
GGAACCCAGGAGGCAGGACCCACAGACGCTAAAA------CAGGATCTGGGTAATTTGGAAAT

allele 1: WT
allele 2:△3

5 Female GGAACCCAGGAGGCAGGACCCACAGACGCTAAAACTACAGGATCTGGGTAATTTGGAAAT
GGAACCCAGGAGGCAGGACCCACAGACGCTAAAAACTACAGGATCTGGGTAATTTGGAAAT

allele 1: WT
allele 2: +1

6 Female GGAACCCAGGAGGCAGGACCCACAGACGCTAAAACTACAGGATCTGGGTAATTTGGAAAT allele 1: WT
30 Male GGAACCCAGGAGGCAGGACCCACAGACGCTAAAAACTACAGGATCTGGGTAATTTGGAAAT allele 1: +1
31 Male GGAACCCAGGAGGCAGGACCCACAGACGCTAAAAACTACAGGATCTGGGTAATTTGGAAAT allele 1: +1

32 Female GGAACCCAGGAGGCAGGACCCACAGACGCTAAAACTACAGGATCTGGGTAATTTGGAAAT
GGAACCCAGGAGGCAGGACCCACAGACGCTAAAAACTACAGGATCTGGGTAATTTGGAAAT

allele 1: WT
allele 2: +1

33 Female GGAACCCAGGAGGCAGGACCCACAGACGCTAAAACTACAGGATCTGGGTAATTTGGAAAT
GGAACCCAGGAGGCAGGACCCACAGACGCTAAAACTACAGGGTCTGGGTAATTTGGAAAT

allele 1: WT
allele 1: A→G

34 Female GGAACCCAGGAGGCAGGACCCACAGACGCTAAAACTACAGGATCTGGGTAATTTGGAAAT allele 1: WT
35 Female GGAACCCAGGAGGCAGGACCCACAGACGCTAAAACTACAGGATCTGGGTAATTTGGAAAT allele 1: WT
36 Female GGAACCCAGGAGGCAGGACCCACAGACGCTAAAACTACAGGATCTGGGTAATTTGGAAAT allele 1: WT

Note: Underlines mark target sites. Red text indicates base insertion; yellow highlighting indicates base mutation;

(-) indicates base deletion. (+) denotes the number of inserted bases; (△) denotes the number of deleted bases; (→)

represents the mutant base.



Table S8. TYR mutation of F1 generation piglets

Piglet ID Sex Genotypes Indel

GTTCCCCTTCACCGGGGTGGATGAACGGGAG//TGCCAGTGCTTTGGCAACTTCATGGG WT

1 Male GTTCCCCTTCACCGGGGTGGATGAACGGGAG//TGCCAGTGCTTTGGCA------------TGGG
GTTCCCCTTCACCGGGGTGGATGAACGGGAG//TGCCAGTGCTTTGGCA------------TGAG

allele 1:△6
allele 2:△6, G→A

2 Male GTTCCCCTTCACCGGGGTGGATGAACGGGAG//TGCCAGTGCTTTGGCA------------TGGG allele 1:△6
3 Female GTTCCCCTTCACCGGGGTGGATGAACGGGAG//TGCCAGTGCTTTGGCA------------TGGG allele 1:△6
4 Female GTTCCCCTTCACCGGGGTGGATGAACGGGAG//TGCCAGTGCTTTGGCAAC------ATGGG allele 1:△3
5 Female GTTCCC-----------------------------------------------------------------------------------------CTTCATGGG allele 1:△72
6 Female GTTCCC-----------------------------------------------------------------------------------------CTTCATGGG allele 1:△72
7 Female GTTCCC-----------------------------------------------------------------------------------------CTTCATGGG allele 1:△72

8 Male GTTCCCCTTCAGTTCATCTCCCCGGGGTGGAT//CAGTGCTTTGGCAACTTCTCCATGGG
GTTCATCCC--------CCGGGGTGGATGAACGGG//TGCCAGTGCTTTGGCAAC------ATGGG

allele 1: +10, +3
allele 2: +2,△7

9 Female GTTCCC-----------------------------------------------------------------------------------------CTTCATGGG
GTTCATCCC--------CCGGGGTGGATGAACGGG//TGCCAGTGCTTTGGCAAC------ATGGG

allele 1:△72
allele 2: +2,△7

10 Male GTTCCCCTTCAGTTCATCTCCCCGGGGTGGAT//CAGTGCTTTGGCAACTTCTCCATGGG allele 1: +10, +3

11 Female GTTCCC-----------------------------------------------------------------------------------------CTTCATGGG
GTTCATCCC--------CCGGGGTGGATGAACGGG//TGCCAGTGCTTTGGCAAC------ATGGG

allele 1:△72
allele 2: +2,△7

12 Female GTTCCCCTTCAGTTCATCTCCCCGGGGTGGAT//CAGTGCTTTGGCAACTTCTCCATGGG
GTTCATCCC----CCGGGGTGGATGAACGGGAG//TGCCAGTGCTTTGGCAAC------ATGGG

allele 1: +10, +3
allele 2: +2,△7

13 Male GTTCCCCTTCAGTTCATCTCCCCGGGGTGGAT//CAGTGCTTTGGCAACTTCTCCATGGG
GTTCCCCTTCACCGGGGTGGATG------------------------------------------------------------CATGGG

allele 1: +10, +3
allele 2:△58

14 Female GTTCCC-----------------------------------------------------------------------------------------CTTCATGGG
GTTCCCCTTCA-----------------------------------------------------------------------------ACCTCATGGG

allele 1:△72
allele 2: T→C,△66

15 Male GTTCCCCTTCAGTTCATCTCCCCGGGGTGGAT//CAGTGCTTTGGCAACTTCTCCATGGG
AGGGGTTCCT--------------------------------------------------------------------------------------CATGGG

allele 1: +10, +3
allele 2:△115

16 Female GTTCCC-----------------------------------------------------------------------------------------CTTCATGGG
GTTCCCCTTCACCGGGGTGGATG------------------------------------------------------------CATGGG

allele 1:△72
allele 2:△58

17 Female GTTCCC-----------------------------------------------------------------------------------------CTTCATGGG
AGGGGTTCCT--------------------------------------------------------------------------------------CATGGG

allele 1:△72
allele 2:△115

18 Female GTTCCC-----------------------------------------------------------------------------------------CTTCATGGG
GTTCCCCTTCACCGGGGTGGATG------------------------------------------------------------CATGGG

allele 1:△72
allele 2:△58

19 Female GTTCCCCTTCAGTTCATCTCCCCGGGGTGGAT//CAGTGCTTTGGCAACTTCTCCATGGG
GTTCCCCTTCAACCGGGGTGGATGAACGGGAG//TGCCAGTGCTT---------------------TGGG

allele 1: +10, +3
allele 2: +1,△11

20 Female GTTCCC-----------------------------------------------------------------------------------------CTTCATGGG
GTTCCCCTTCAACCGGGGTGGATGAACGGGAG//TGCCAGTGCTT---------------------TGGG

allele 1:△72
allele 2: +1,△11

21 Male GTTCCCCTTCAGTTCATCTCCCCGGGGTGGAT//CAGTGCTTTGGCAACTTCTCCATGGG
GTTCCCCTTCAACCGGGGTGGATGAACGGGAG//TGCCAGTGCTT---------------------TGGG

allele 1: +10, +3
allele 2: +1,△11

22 Male GTTCCC-----------------------------------------------------------------------------------------CTTCATGGG
GTTCCCCTTCAACCGGGGTGGATGAACGGGAG//TGCCAGTGCTT---------------------TGGG

allele 1:△72
allele 2: +1,△11

23 Female GTTCCC-----------------------------------------------------------------------------------------CTTCATGGG
CCCTGGGACC------------CCT--------GGGGT//TGCCAGTGCTTTGGCAA-----------------TGGG

allele 1:△72
allele 2:△18

24 Female GTTCCCCTTCAGTTCATCTCCCCGGGGTGGAT//CAGTGCTTTGGCAACTTCTCCATGGG
GTTCCCCTTCTACCGGGGTGGATGAACGGGAG//TGCCAGTGCTT---------------------TGGG

allele 1: +10, +3
allele 2: +1,△11

25 Male GTTCCCCTTCAGTTCATCTCCCCGGGGTGGAT//CAGTGCTTTGGCAACTTCTCCATGGG allele 1: +10, +3

26 Female GTTCCC-----------------------------------------------------------------------------------------CTTCATGGG
AGGCACCCC--------------------------------------------------------------------------------------------TGGG

allele 1:△72
allele 2:△93

27 Female GTTCCCCTTCAGTTCATCTCCCCGGGGTGGAT//CAGTGCTTTGGCAACTTCTCCATGGG
AGGCACCCC--------------------------------------------------------------------------------------------TGGG

allele 1: +10, +3
allele 2:△93

28 Female GTTCCCCTTCAGTTCATCTCCCCGGGGTGGAT//CAGTGCTTTGGCAACTTCTCCATGGG
GTTCCCCTTCATCCCCGGGGTGGATGAACGG//TGCCAGTGCTTT--------------------------GG

allele 1: +10, +3
allele 2: +3,△12

29 Female GTTCCC-----------------------------------------------------------------------------------------CTTCATGGG
AGGCACCCC--------------------------------------------------------------------------------------------TGGG

allele 1:△72
allele 2:△93

30 Male GTTCCC-----------------------------------------------------------------------------------------CTTCATGGG allele 1:△72
31 Male GTTCCC-----------------------------------------------------------------------------------------CTTCATGGG allele 1:△72
32 Female GTTCCCCTTCAGTTCATCTCCCCGGGGTGGAT//CAGTGCTTTGGCAACTTCTCCATGGG allele 1: +10, +3
33 Female GTTCCCCTTCAGTTCATCTCCCCGGGGTGGAT//CAGTGCTTTGGCAACTTCTCCATGGG allele 1: +10, +3
34 Female GTTCCC-----------------------------------------------------------------------------------------CTTCATGGG allele 1:△72
35 Female GTTCCC-----------------------------------------------------------------------------------------CTTCATGGG allele 1:△72
36 Female GTTCCCCTTCAGTTCATCTCCCCGGGGTGGAT//CAGTGCTTTGGCAACTTCTCCATGGG allele 1: +10, +3

Note: Underlines mark target sites. Red text indicates base insertion; yellow highlighting indicates base mutation;

(-) indicates base deletion. (+) denotes the number of inserted bases; (△) denotes the number of deleted bases; (→)

represents the mutant base.
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