U P R P I IO IO
15 25 35 45

AB698051 CCACCTGTTT GAATGGCAGC CAGCTCTGAA AAATGTTTCC AGCTCCTGGG
AB698052 CCACCTGTTT GAATGGCAGC CAGCTCTGAA AAATGTTTCC AGCTCCTGGG
AB698053 CCACCTGTTT GAATGGCAGC CAGCTCTGAA AAATGTTTCC AGCTCCTGGG
AB698054 CCACCTGTTT GAATGGCAGC CAGCTCTGAA AAATGTTTCC AGCTCCTGGG
AB698055 TCACCTGTTT GAATGGCAGC CAGCTCTGAA AAATGTTTCC AGCTCCTGGG
AB698056 CCACCTGTTT GAATGGCAGC CAGCTCTGAA AAATGTTTCC AGCTCCTGGG
AB698049 CCACCTGTTT GAATGGCAGC CAGCTCTGAA AAATGTTTCC AGCTCCTGGG
AB698050 CCACCTGTTT GAATGGCAGC CAGCTCTGAA AAATGTTTCC AGCTCCTGGA
AB698057 CCACCTGTTT GAATGGCAGC CAGCTCTGAA AAATGTTTCC AGCTCCTGGG
AB698058 CCACCTGTTT GAATGGCAGC CAGCTCTGAA AAATGTTTCC AGCTCCTGGG
AB698059 CCACCTGTTT GAATGGCAGC CAGCTCTGAA AAATGTTTCC AGCTCCTGGG
AB698060 CCACCTGTTT GAATGGCAGC CAGCTCTGAA AAATGTTTCC AGCTCCTGGG
AB698061 CCACCTGTTT GAATGGCAGC CAGCTCTGAA AAATGTTTCC AGCTCCTGGG
AB698062 CCACCTGTTT GAATGGCAGC CAGCTCTGAA AAATGTTTCC AGCTCCTGGG
AB698063 CCACCTGTTT GAATGGCAGC CAGCTCTGAA AAATGTTTCC AGCTCCTGGG
AB698064 CCACCTGTTT GAATGGCAGC CAGCTCTGAA AAATGTTTCC AGCTCCTGGG

RAGI1-M.aF

Supplementary Fig. S2 RAG1 sequences (527 bp) of group A, B1, and B2 loaches

Sequences of group A (AB698051-AB698056) contain a Stul restriction site (indicated by a solid
line). Sequences of group Bl (AB698049-AB698050, AB698057-AB698060) contain a Stul
restriction site and a Pvull restriction site (indicated by a dotted line). Sequences of group B2
(AB698061-AB698064) have no Stul and Pvull restriction sites. Thick arrows indicate the primer

sequences to amplify RAG1 sequences (443 bp) by PCR.



AB698051
AB698052
AB698053
AB698054
AB698055
AB698056
AB698049
AB698050
AB698057
AB698058
AB698059
AB698060
AB698061
AB698062
AB698063
AB698064

co b
55

ATGTGGGAAT
ATGTGGGAAT
ATGTGGGAAT
ATGTGGGAAT
ATGTGGGAAT
ATGTGGGAAT
ATGTGGGAAT
ATGTGGGAAT
ATGTGGGAAT
ATGTGGGAAT
ATGTGGGAAT
ATGTGGGAAT
ATGTGGGAAT
ATGTGGGAAT
ATGTGGGAAT
ATGTGGGAAT

U P R P I IO IO
65 75 85 95

TATCGATGGT CTCTCGGGTT GGACTTCCTC CGTGGATGAT
TATCGATGGC CTCTCGGGTT GGACTTCCTC CGTGGATGAT
TATCGATGGC CTCTCGGGTT GGACTTCCTC CGTGGATGAT
TATCGATGGC CTCTCGGGTT GGACTTCCTC CGTGGATGAT
TATCGATGGC CTCTCGGGTT GGACTTCCTC CGTGGATGAT
TATCGATGGC CTCTCGGGTT GGACTTCCTC CGTGGATGAT
CATCGATGGC CTCTCGGGTT GGACTTCCTC CGTTGATGAT
TATCGATGGC CTCTCGGGTT GGACTTCCTC CGTGGATGAT
CATCGATGGC CTCTCGGGTT GGACTTCCTC CGTTGATGAT
CATCGATGGC CTCTCGGGTT GGACTTCCTC CGTTGATGAT
CATCGATGGC CTCTCGGGTT GGACTTCCTC CGTTGATGAT
CATCGATGGC CTCTCGGGTT GGACTTCCTC CGTTGATGAT
CATCGATGGC CTCTCGGGTT GGACTTCCTC CGTTGATGAT
CATCGATGGC CTCTCGGGTT GGACTTCCTC CGTTGATGAT
CATCGATGGC CTCTCGGGTT GGACTTCCTG CGTTGATGAC
CATCGATGGC CTCTCGGGTT GGACTTCCTC TGTTGATGAT

Supplementary Fig. S2 Continued



AB698051
AB698052
AB698053
AB698054
AB698055
AB698056
AB698049
AB698050
AB698057
AB698058
AB698059
AB698060
AB698061
AB698062
AB698063
AB698064

SRR R PN R RN PP I P I
105 115 125 135 145

GTCCCTGCGG ACACCATCGC AAGAAGATTC CGCTATGATG TGGCACTAGT
GTCCCTGCGG ACACCATCGC AAGAAGATTC CGCTATGATG TGGCACTAGT
GTCCCTGCGG ACACCATCGC AAGAAGATTC CGCTATGATG TGGCACTAGT
GTCCCTGCGG ACACCATCGC AAGAAGATTC CGCTATGATG TGGCACTAGT
GTCCCTGCGG ACACCATCGC AAGAAGATTC CGCTATGATG TGGCACTAGT
GTCCCTGCGG ACACCATCGC AAGAAGATTC CGCTATGATG TGGCACTAGT
GTCCCTGCAG ACACCATCGC AAGAAGATTC CGCTATGACG TGGCACTAGT
GTCCCTGCGG ACACCATCGC AAGAAGATTC CGCTATGATG TGGCACTAGT
GTCCCTGCAG ACACCATCGC AAGAAGATTC CGCTATGATG TGGCACTAGT
GTCCCTGCAG ACACCATCGC AAGAAGATTC CGCTATGACG TGGCACTAGT
GTCCCTGCAG ACACCATCGC AAGAAGATTC CGCTATGACG TGGCACTAGT
GTCCCTGCAG ACACCATCGC AAGAAGATTC CGCTATGACG TGGCACTAGT
GTCCCTGCGG ACACCATCGC AAGAAGATTC CGCTATGACG TGGCACTAGT
GTCCCTGCGG ACACCATCGC AAGAAGATTT CGCTATGACG TGGCACTAGT
GTCCCTGCGG ACACCATCGC AAGAAGATTC CGCTATGACG TGGCACTAGT
GTCCCTGCGG ACACCATCGC AAGAAGATTC CGCTATGACG TGGCACTAGT
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AB698051
AB698052
AB698053
AB698054
AB698055
AB698056
AB698049
AB698050
AB698057
AB698058
AB698059
AB698060
AB698061
AB698062
AB698063
AB698064

SRR R PN R RN PP I P I
155 165 175 185 195

TTCTGCATTA AAAGACTTGG AGGAGGACAT CATGGAGGGG TTGAGAGAGA
TTCTGCATTA AAAGACTTGG AGGAGGACAT CATGGAGGGG TTGAAAGAGA
TTCTGCATTA AAAGACTTGG AGGAGGACAT CATGGAGGGG TTGAGAGAGA
TTCTGCATTA AAAGACTTGG ATGAGGACAT CATGGAGGGG TTGAGAGAGA
TTCTGCATTA AAAGACTTAG AGGAGGACAT CATGGAGGGG TTGAGAGAGA
TTCTGCATTA AAAGACTTGG AGGAGGACAT CATGGAGGGG TTGAGAGAGA
TTCTGCATTA AAAGACTTGG AGGAGGACAT CATGGAGGGG TTGAGAGAGA
TTCTGCATTA AAAGACTTGG AGGAGGACAT CATGGAGGGG TTGAGAGAGA
TTCTGCATTA AAAGACTTGG AGGAGGACAT CATGGAGGGG TTGAGAGAGA
TTCTGCATTA AAAGACTTGG AGGAGGACAT CATGGAGGGG TTGAGAGAGA
TTCTGCATTA AAAGACTTGG AGGAGGACAT CATGGAGGGG TTGAGAGAGA
TTCTGCATTA AAAGACTTGG AGGAGGACAT CATGGAGGGG TTAAGAGAGA
TTCTGCATTA AAAGACTTGG AGGAGGACAT CATGGAAGGG TTAAGAGAGA
TTCTGCATTA AAAGACTTGG AGGAGGACAT CATGGAAGGG TTAAGAGAGA
TTCTGCATTA AAAGACTTGG AGGAGGACAT CATGGAAGGG TTAAGAGAGA
TTCTGCATTA AAAGACTTGG AGGAGGACAT CATGGAAGGG TTAAGAGAGA
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restriction site of Stul

215

AB698051 GAGGCCTGGA TGACAGCACG TGCACTTCTG GTTTTACCGT GGTGGTAAAG
AB698052 GAGGCCTGGA TGACAGCACG TGCACTTCTG GTTTTACCGT GGTGGTAAAG
AB698053 GAGGCCTGGA TGACAGCACG TGCACTTCTG GTTTTACCGT GGTGGTAAAG
AB698054 GAGGCCTGGA TGACAGCACG TGCACTTCTG GTTTTACCGT GGTGGTAAAG
AB698055 GAGGCCTGGA TGACAGCACG TGCACTTCTG GTTTTACCGT GGTGGTAAAG
AB698056 GAGGCCTGGA TGACAGCACG TGCACTTCTG GTTTTACCGT GGTGGTAAAG
AB698049 GAGGCCTGGA TGACAGCACG TGCACCTCTG GTTTTACCGT GGTGGTAAAG
AB698050 GAGGCCTGGA TGACAGCACG TGCACCTCTG GTTTTACCGT GGTGGTAAAG
AB698057 GAGGCCTGGA TGACAGCACG TGCACCTCTG GTTTTACCGT GGTGGTAAAG
AB698058 AAGGCCTGGA TGACAGCACG TGCACCTCTG GTTTTACCGT GGTGGTAAAG
AB698059 GAGGCCTGGA TGACAGCACG TGCACCTCTG GTTTTACCGT GGTGGTAAAG
AB698060 GAGGCCTGGA TGACAGCACG TGCACCTCTG GTTTTACCGT GGTGGTAAAG
AB698061 GAGGCATGGA TGACAGCACG TGCACTTCTG GTTTTACCGT GGTGGTAAAG
AB698062 GAGGCATGGA TGACAGCACG TGCACTTCTG GTTTTACCGT GGTGGTAAAG
AB698063 GAGGCATGGA TGACAGCACG TGCACTTCTG GTTTTACCGT GGTGGTAAAG
AB698064 GAGGCATGGA TGACAGCACG TGCACTTCTG GTTTTACCGT GGTGGTAAAG
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AB698051
AB698052
AB698053
AB698054
AB698055
AB698056
AB698049
AB698050
AB698057
AB698058
AB698059
AB698060
AB698061
AB698062
AB698063
AB698064

GAATCATGTG ACGGTATGGG AGATGTTAGC GAGAAGCATG GATCTGGCCC
GAATCATGTG ACGGTATGGG AGATGTTAGC GAGAAGCATG GATCTGGCCC
GAATCATGTG ACGGTATGGG AGATGTTAGC GAGAAGCATG GATCTGGCCC
GAATCATGTG ACGGTATGGG AGATGTTAGC GAGAAGCATG GATCTGGCCC
GAATCATGTG ACGGTATGGG AGATGTTAGC GAGAAGCATG GATCTGGCCC
GAATCATGTG ACGGTATGGG AGATGTTAGC GAGAAGCATG GATCTGGCCC
GAATCATGTG ACGGTATGGG AGATGTTAGC GAGAAGCATG GATCTGGCCC
GAATCATGTG ACGGTATGGG AGATGTTAGC GAGAAGCATG GATCTGGCCC
GAATCATGTG ACGGTATGGG AGATGTTAGC GAGAAGCATG GATCTGGCCC
GAATCATGTG ACGGTATGGG AGATGTTAGC GAGAAGCATG GATCTGGCCC
GAATCATGTG ACGGTATGGG AGATGTTAGC GAGAAGCATG GATCTGGCCC
GAATCATGTG ACGGTATGGG AGATGTTAGC GAGAAGCATG GATCTGGCCC
GAATCGTGTG ACGGTATGGG AGATGTTAGC GAGAAGCATG GATCTGGCCC
GAATCGTGTG ACGGTATGGG AGATGTTAGC GAGAAGCATG GATCTGGCCC
GAATCATGTG ACGGTATGGG AGATGTTAGC GAGAAGCATG GATCTGGCCC
GAATCGTGTG ACGGTATGGG AGATGTTAGC GAGAAGCATG GATCTGGCCC
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restriction site of Pvull

3056
AB698051 AGCGGTGCCT
AB698052 AGCGGTGCCT
AB698053 AGCGGTGCCT
AB698054 AGCGGTGCCT
AB698055 AGCGGTGCCT
AB698056 AGCGGTGCCT
AB698049 AG?TGTGCCT
AB698050 AGbTGTGCCT
AB698057 AG?TGTGCCT
AB698058 AGbTGTGCCT
AB698059 AG?TGTGCCT
AB698060 AGbTGTGCCT
AB698061 AGbGGTGCCT
AB698062 AGCGGTGCCT
AB698063 AGCGGTGCCT
AB698064 AGCGGTGCCT

GAAAAGGCGG
GAAAAGGCGG
GAAAAGGCGG
GAAAAGGCGG
GAAAAGGCGG
GAAAAGGCGG
GAAAAGGCAG
GAAAAGGCAG
GAAAAGGCAG
GAAAAGGCAG
GAAAAGGCAG
GAAAAGGCAG
GAAAAGGCGG
GAAAAGGCGG
GAAAAGGCGG
GAAAAGGCGG
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TAAGGTTTTC CTTCACAATC ATGTCCATTT
TAAGGTTTTC CTTCACAATC ATGTCCATTT
TAAGGTTTTC CTTCACAATC ATGTCCATTT
TAAGGTTTTC CTTCACAATC ATGTCCATTT
TAAGGTTTTC CTTCACAATC ATGTCCATTT
TAAGGTTTTC CTTCACAATC ATGTCCATTT
TAAGGTTTTC CTTCACAATC ATGTCCATTT
TAAGGTTTTC CTTCACAATC ATGTCCATTT
TAAGGTTTTC CTTCACAATC ATGTCCATTT
TAAGGTTTTC CTTCACAATC ATGTCCATTT
TAAGGTTTTC CTTCACAATC ATGTCCATTT
TAAGGTTTTC CTTCACAATC ATGTCCATTT
TAAGGTTTTC CTTCACAATC ATGTCCATTT
TAAGGTTTTC CTTCACAATC ATGTCCATTT
TAAGGTTTTC CTTCACAATC ATGTCCATTT
TAAGGTTTTC CTTCACAATC ATGTCCATTT



AB698051
AB698052
AB698053
AB698054
AB698055
AB698056
AB698049
AB698050
AB698057
AB698058
AB698059
AB698060
AB698061
AB698062
AB698063
AB698064

CCATTCGAGC TGAAGGTGAG
CCATTCGAGC TGAAGGTGAG
CCATTCGAGC TGAAGGTGAG
CCATTCGAGC TGAAGGTGAG
CCATTCGAGC TGAAGGTGAG
CCATTCGAGC TGAAGGTGAG
CCATTAGAGC TGAAGGTGAG
CCATTAGAGC TGAAGGTGAG
CCATTAGAGC TGAAGGTGAG
CCATTAGAGC TGAAGGTGAG
CTATTAGAGC TGAAGGTGAG
CCATTAGAGC TGAAGGTGAG
CCATTCGAGC TGAAGGTGAG
CCATTCGAGC TGAAGGTGAG
CCATTCGAGC TGAAGGTGAG
CCATTCGAGC TGAAGGTGAG
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GAGGACGCCA TCACGATCTT CCAAGAACAG
GAGGACGCCA TCACGATCTT CCAAGAACAG
GAGGACGCCA TCACGATCTT CCAAGAACAG
GAGGACGCCA TCACGATCTT CCAAGAACAG
GAGGACGCCA TCACGATCTT CCAAGAACAG
GAGGATGCCA TCACGATCTT CCAAGAACAG
GAGGACGCCA TCACGATCTT CCAAGAACAG
GAGGACGCCA TCACGATCTT CCAAGAACAG
GAGGACGCCA TCACGATCTT CCAAGAACAG
GAGGACGCCA TCACGATCTT CCAAGAACAG
GAGGACGCCA TCACGATCTT CCAAGAACAG
GAGGACGCCA TCACGATCTT CCAAGAACAG
GAGGATGCCA TCACGATCTT CCAAGAACAG
GAGGATGCCA TCACGATCTT CCAAGAACAG
GAGGATGCCA TCACGATCTT CCAAGAACAG
GAGGATGCCA TCACGATCTT CCAAGAACAG



AB698051
AB698052
AB698053
AB698054
AB698055
AB698056
AB698049
AB698050
AB698057
AB698058
AB698059
AB698060
AB698061
AB698062
AB698063
AB698064

AAGCCAAACT
AAGCCAAACT
AAGCCAAACT
AAGCCAAACT
AAGCCAAACT
AAGCCAAACT
AAGCCAAACT
AAGCCAAACT
AAGCCAAACT
AAGCCAAACT
AAGCCAAACT
AAGCCAAACT
AAGCCAAACT
AAGCCAAACT
AAGCCAAACT
AAGCCAAACT

CGGAGCTCTC CTGCAGACCT CTGTGTCTCA TGTTTGTGGA
CGGAGCTCTC CTGCAGACCT CTGTGTCTCA TGTTTGTGGA
CGGAGCTCTC CTGCAGACCT CTGTGTCTCA TGTTTGTGGA
CGGAGCTCTC CTGCAGACCT CTGTGTCTCA TGTTTGTGGA
CGGAGCTCTC CTGCAGACCT CTGTGTCTCA TGTTTGTGGA
CTGAGCTCTC CTGCAGACCT CTGTGTCTCA TGTTTGTGGA
CGGAGCTCTC CTGCAGACCT CTGTGTCTCA TGTTTGTGGA
CGGAGCTCTC CTGCAGACCT CTGTGTCTCA TGTTTGTGGA
CGGAGCTCTC CTGCAGACCT CTGTGTCTCA TGTTTGTGGA
CGGAGCTCTC CTGCAGACCT CTGTGTCTCA TGTTTGTGGA
CGGAGCTCTC CTGCAGACCT CTGTGTCTCA TGTTTGTGGA
CGGAGCTCTC CTGCAGACCT CTGTGTCTCA TGTTTGTGGA
CGGAGCTCTC CTGCAGACCT CTGTGTCTCA TGTTTGTGGA
CGGAGCTCTC CTGCAGACCT CTGTGTCTCA TGTTTGTGGA
CTGAGCTCTC CTGCAGACCT CTGTGTCTCA TGTTTGTGGA
CGGAGCTCTC CTGCAGACCT CTGTGTCTCA TGTTTGTGGA

RAGI-M.aR
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AB698051
AB698052
AB698053
AB698054
AB698055
AB698056
AB698049
AB698050
AB698057
AB698058
AB698059
AB698060
AB698061
AB698062
AB698063
AB698064

CGAGTCAGAC CACGAAACCC TCACGGCCAT TTTGGGACCA GTGGTGGCAG
CGAGTCAGAC CACGAAACCC TCACGGCCAT TTTGGGACCA GTGGTGGCAG
CGAGTCAGAC CACGAAACCC TCACGGCCAT TTTGGGACCA GTGGTGGCAG
CGAGTCAGAC CACGAAACCC TCACGGCCAT TTTGGGACCA GTGGTGGCAG
CGAGTCAGAC CACGAAACCC TCACGGCCAT TTTGGGACCA GTGGTGGCAG
CGAGTCAGAC CACGAAACCC TCACGGCCAT TTTGGGACCA GTGGTGGCAG
CGAATCAGAC CACGAAACAC TCACGGCCAT CTTGGGACCA GTGGTGGCAG
CGAATCAGAC CACGAAACAC TCACGGCCAT CTTGGGACCA GTGGTGGCAG
TGAATCAGAC CACGAAACAC TCACGGCCAT CTTGGGACCA GTGGTGGCAG
CGAATCAGAC CACGAAACAC TCACGGCCAT CTTGGGACCA GTGGTGGCAG
CGAATCAGAC CACGAAACAC TCACGGCCAT CTTGGGACCA GTGGTGGCAG
CGAATCAGAC CACGAAACAC TCACGGCCAT CTTGGGACCA GTGGTGGCAG
CGAATCAGAC CACGAAACAC TCACGGCCAT CTTGGGACCA GTGGTGGCAG
CGAATCAGAC CACGAAACAC TCACGGCCAT CTTGGGACCA GTGGTGGCAG
CGAATCAGAC CACGAAACAC TCACGGCCAT CTTGGGACCA GTGGTGGCAG
CGAATCAGAC CACGAAACAC TCACGGCCAT CTTGGGACCA GTGGTGGCAG
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AB698051
AB698052
AB698053
AB698054
AB698055
AB698056
AB698049
AB698050
AB698057
AB698058
AB698059
AB698060
AB698061
AB698062
AB698063
AB698064

AGCGAAAAGC CATGCTGGAA AGTCGGC
AGCGAAAAGC CATGCTGGAA AGTCGGC
AGCGAAAAGC CATGCTGGAA AGTCGGC
AGCGAAAAGC CATGCTGGAA AGTCGGC
AGCGAAAAGC CATGCTGGAA AGTCGGC
AGCGAAAAGC CATGCTGGAA AGTCGGC
AGCGGAAAGC CATGCTGGAA AGTCGAC
AGCGGAAAGC CATGCTGGAA AGTCGAC
AGCGGAAAGC CATGCTGGAA AGTCGAC
AGCGGAAAGC CATGCTGGAA AGTCGAC
AGCGGAAAGC CATGCTGGAA AGTCGAC
AGCGGAAAGC CATGCTGGAA AGTCGAC
AGCGGAAAGC CATGCTGGAA AGTCGGC
AGCGGAAAGC CATGCTGGAA AGTCGGC
AGCGGAAAGC CATGCTGGAA AGTCGGC
AGCGGAAAGC CATGCTGGAA AGTCGGC
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