A GPI

M. amblycephala genome 26,249,228 26,249,992
Chromosome 24

Sequence by Sanger method

C. alburnus genome
Chromosome 5 18,897,483 18,989,246
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BSB GC 1 C CGICTGGTAC CAJ GCICTICCICC TATCAC 1CCC ] [€ A\ TITTCACCAAAT TACAT
TC GCTCGGCGTCTGGTACGTCAACTTCTTCCAGGCCGAAAC!CATGCTCTGCTGCCCTATGACCAGTI\CATGCACCGCTTCGCTGCHTACTTCCAACAGGTCGGTCTGATGACGm CAGGAAATTACAT
BT_maternal_parent GCTCGGCGTCTGGTACGTCAACTTCTTCCAGGCCGAAACACATGCTCTGCTGCCCTATGACCAGTACATGCACCGCTTCGCTGCGTACTTCCAACAGGTCGGTCTGATGACGTTTCAGGAAATTACAT
BT_paternal_parent GCTCGGCGTCTGGTACGTCAACTTCTTCC. ACBCATGCTCTGCTGCCCTATGACCAGTACATGCACCGCTTCGCTGCATACTTCCAACAGGTCGGTCTGATGAC GENA - GGAAATTACAT
BTF1_recombination-1 GCTCGGCGTCTGGTACGTCAA(TT(TTC(AGG(CGAAAC@CATG[TCTGCTGCCCTATGAC(AGTACATGCAC(GCTTCGCTGCGTA(TT(CAA(AGGTCGGTCTGATGACGTTTCAGGAAATTACAT
BTF1_recombination-2 GCTCGGCGTCTGGTACGTCAACTTCTTCCAGGCC ACACATGCTCTGCTGCCCTATGACCAGTA! TGCACCGCTTCGCTGCGTACTTCCAACAGGTCGGTCTGATGACGTTT GGAA
BTF3_recombination-1 GCTCGGCGTCTGGTACGTCAACTTCTTCCAGGCCGAAACBCATGCTCTGCTGCCCTATGACCAGTACATGCACCGCTTCGCTGCBTACTTCCAACAGGTCGGTCTGATGACGm CAGGAAATTACAT
BTF3_recombination-2 GCTCGGCGTCTGGTACGTCAACTTCTTCCAGGCCGAAACACATGCTCTGCTGCCCTATGACCAGTACATGCACCGCTTCGCTGCGTACTTCCAACAGGTCGGTCTGATGACGTTTCAGGAAATTACAT
TB_maternal_parent GCTCGGCGTCTGGTACGTCAACTTCTTCCAGGCCGAAACBCATGCTCTGCTGCCCTATGACCAGTACATGCACCGCTTCGCTGCATACTTCCAACAGGTCGGTCTGATGACGENA-CAGGAAATTACAT
TB_paternal_parent GCTCGGCGTCTGGTACGTCAACTTCTTCCAGGCCGAAACACATGCTCTGCTGCCCTATGACCAGTACATGCACCGCTTCGCTGCGTACTTCCAACAGGTCGGTCTGATGACGTTTCAGGAAATTACAT
TBF1_recombination GCTCGGCGTCTGGTACGTCAACTTCTTCCAGGCCGAAACACATGCTCTGCTGCCCTATGACCAGTACATGCACCGCTTCGCTGCGTACTTCCAACAGGTCGGTCTGATGACGTTTCAGGAAATTACAT
TBF3_recombination GCTCGGCGTCTGGTACGTCAACTTCTTCCAGGCCGAAACACATGCTCTGCTGCCCTATGACCAGTACATGCACCGCTTCGCTGCGTACTTCCAACAGGTCGGTCTGATGACGTTTCAGGAAATTACAT

130 140 150 160 170 189 130 200 210 220 730 240 250

130 120 150 160 70 180 190 200 qu D 230 240 ‘.5"
BsB CATAAATCTCATTCTITTCTCATAGCGTAGGACACT TTGTTGAGTTTTCATTIGATTITITIC [¢ [4 CA C CCC
TC CATAAATGTCATTGTTTCTGATAHTAGGACACTTTGTTGAGTTTTCATTGATﬁTﬁTCAGGGAGACATGGAGTCCAACGGGAAGTRCRTCACCAAGTCTGGCAGTCmGTGAATTACCACACTGGRCCC
BT_maternal_parent CATAAATGTCATTGTTTCTGATAGTAGGACACTTTGTTGAGTTTTCATTGATTITTTCAGGGAGACATGCGAGTCCAACGGGAAGTACATCACCAAGTCTGGCAGTCGCGTGAATTACCACACTGGACCC
BT paternal_parent CATAAATGTCATTGTTTCTGATARTAGGACACTTTGTTGAGTTTTCATTGATEMT TTCAGGGAGACATGGAGTCCAACGGGAAGTACATCACCAAGTCTGGCAGTCGIIGTGAATTACCACACTGGACCC
BTF1_recombination-1 CATAAATGTCATTGTTTCTGATAGTAGGACACTTTGTTGAGTTTTCATTGATTTTTCAGGGAGACATGGAGTCCAACGGGAAGTACATCACCAAGTCTGGCAGTCGCGTGAATTACCACACTGGACCC
BTF1_recombination-2 CATAAATGTCATTGTTTCTGATAGTAGGACACTTTGTTGAGTTTTCATTGATTTTTCAGGGAGACATGGAGTCCAACGGGAAGTACAT(A(CAAGT(TGG(AGTCGCGTGAATTACCACACTGGACCC
BTF3_recombination-1 CATAAATGTCATTGTTTCTGATARTAGGACACTTTGTTGAG ITTTCAGGGAGACATGGAGTCCAACGGGAAGTACATCACCAAGTCTGGCAGTC GTGAATTACCACACTGGACCC
BTF3_recombination-2 CATAAATGTCATTGTTTCTGATAGTAGGACACTTTGTTGAGTTTTCATTGATTTTTCAGGGAGACATGGAGTCCAACGGGAAGTACATCACCAAGTCTGGCAGTCGCGTGAATTACCACACTGGACCC
TB malernau:ar!nt CATAAATGTCATTGTTTCTGATAGTAGGACACTTTGTTGAGTTTTCATTGATMT TTCAGGGAGACATGGAGTCCAACGGGAAGTACATCACCAAGTCTGGCAGTCGIIGTGAATTACCACACTGGACCC

aternal_parent CATAAATGTCATTGTTTCTGATAGTAGGACACT T TGT TGAGT T TTCATTGAT T TTTCAGGGAGACATGGAGTCCAACGGGAAGTACATCACCAAGTCTGGCAGTCGCGTGAATTACCACACTGGACCC
TBFl recombination CATAAATGTCATTGTTTCTGATAGTAGGACACTTTGTTGAGTTTTCATTGATTTTTCAGGGAGACATGGAGTCCAACGGGAAGTACATCACCAAGTCTGGCAGTCGIIGTGAATTACCACACTGGACCC
TBF3_recombination CATAAATGTCATTGTTTCTGATAGTAGGACACTTTGTTGAGTTTTCATTGATEMTTTCAGGGAGACATGGAGTCCAACGGGAAGTACATCACCAAGTCTGGCAGTCGEIGTGAATTACCACACTGGACCC
260 2 280 290 0 10 320 30 340 350 380 0 38

260 7 260 20 B 310 32 330 340 350 30 370 380

BSB A OB C CAACTTC ClC C
TC AT.GTGTGGGGAGAACCAGGAACCAATGGACAGCATGCCTTCTACCAGCTCATTCACCAGGGTCTGTGATC AACEMTCCCCTGTGGACTAGTTCCTTGTTTAATTGACATGTTAATGCCCATTTGT
BT_maternal_parent GGGAGAACCAGGAACCAATGGACAGCATGCCTTC TACCAGCTCATTCACCAGGGTCTGTGATCCTGAACTTCCCCTGTGGACTAGTTCCTTGTTTAATTGACATGTT&ATGCCCATTTGT
BT_paternal_parent ATGTGTGGGGAGAACCAGG ACCAATGGA CAT CTTCTACCAGCTC ACCAG TGTGATCCTGAACEMTCCCCTGTGGACTAGTTCCTTGTTTAATTGACATGTTAATGCCCATTTGT
BTF1_recombination-1 ATCGTGTGGGGAGAACCAGGAACCAATGGACAGCATGCCTTCTACCAGCTCATTCACCAGGGTCTGTGATCCTGAACTTCCCCTGTGGACTAGTTCCTTGTTTAATTGACATGTTAATGCCCATTTGT
BTF1_recombination-2 ATCGTGTGGGGAGAACCAGGAACCAATGGA CT AGCTC ACCAG ACTTCCCCTGTG CTAG TT. G GT GCCCATTTGT
BTF3_recombination-1 ATIGTGTGGGGAGAACCAGGAACCAATGGACAGCATGCCTTCTACCAGCTCATTCACCAGGGTCTGTGATCCTGAACMTCCCCTGTGGACTAGTTCCTTGTTTAATTGACATGTTAATGCCCATTTGT
BTF3_recombination-2 ATCGTGTGGGGAGAACCAGGAACCA. G G C C AGCTCA CACCAG TGATCCTGAACTTCCCCTGTGGACTAGTTCCTTGTTTAATTGACATGTTAATGCCCATTTGT
TB_maternal_parent ATHIGTGTGGGGAGAACCAGGAACCAATGGACAGCATGCCTTCTACCAGCTCATTCACCAGGGTCTGTGATCCTGAACMTCCCCTGTGGACTAGTTCCTTGTTTAATTGACATGTTAATGCCCATTTGT
TB pa!erl\au)arem ATCGTGTGGGGAGAACCAGGAACCAATGGACAGCATGCCTTCTACCAGCTCATTCACCAGGGTCTGTGATCCTGAACTTCCCCTGTGGACTAGTTCCTTGTTTAATTGACATGTTAATGCCCATTTGT
TBF1_recombina ATHGTGTGGGGAGAACCAGGAACCAATGGACAGCATGCCTTCTACCAGCTCATTCACCAGGGTCTGTGATCCTGAACEMTCCCCTGTGGACTAGTTCCTTGTTTAATTGACATGTTAATGCCCATTTGT
TBFB,recombina(lorl ATHGTGTGGGGAGAACCAGGAACCAATGGACAGCATGCCTTCTACCAGCTCATTCACCAGGGTCTGTGATCCTGAACETCCCCTGTGGACTAGTTCCTTGTTTAATTGACATGTTAATGCCCATTTGT

3% 200 40 2 3 a0 n;n 250 a0 80 490 500 510
390 400 10 a30 - 250 470 480 as0 500 510

Bs8 GC G [€ TG CCCATCL [
TC GATGCﬁTTTATCATAATAGATCTTTCTCT.TGCAGGCACTCGCTTGATTCCCGCTGACTTECTCATTCCTGCTCAGAGCCmCATCCTATCAGAGATAATCTGCATCF\TAAGGTGCGCCEAEEGTCTA
BT_maternal_parent GATGCATTTATCATAATAGATC TCTCTCT AGGCACT TTGATTCCCGCTGACTTCCTCATTCCTGCTCAGAGCCAGCATCCTATCAGAGATAATCTGCATCATAAGGTGCGCCGATGGTCTA
BT paternal_parent GATGCETTTATCATAATAGATCTTTCTCTITGCAGGCACTCGCTTGA TCCCGCTGACTTCCTCATTCCTGCTCAGAGCCARCATCCTATCAGAGATAATCTGCATCATAAGGTGCGCCIMAMGGTCTA
BTF1_recombination-1 GATGCATTTATCATAATAGATCTTTCTCTCTGCAGGCACTCGCTTGATTCCCGCTGAC CTCATTCCTGCTCAGAGCCAGCATCCTATCAGAGATAATCTGCATC AAGGTGCGCCGATGGTCTA
BTF1_recombination-2 GATGCATTTATCATAATAGATCTTTCTCTCTGCAGGCACTCGCTTGATTCCCGCTGACTTCCTCATTCCTGCTCAGAGCCAGCATCCTATCAGAGATAATCTGCATCATAAGGTGCGCCGATGGTCTA
BTF3_recombination-1 GATGOEMTTTATCATAATAGATCTTTCTCTCTGCAGGCACTCGCTTGATTCCCGCTGACTTCCTCATTCCTGCTCAGAGCCAGCATCCTATCAGAGATAATCTGCATCATAAGGTGCGCCGATGGTCTA
BTF3_recombination-2 GATGCATTTATCATAATAGATCTTTCTCTCTGCAGGCACTCGCTTGATTCCCGCTGACTTCCTCATTCCTGCTCAGAGCCAGCATCCTATCAGAGATAATCTGCATCATAAGGTGCGCCGATGGTCTA
TB_maternal_parent GATGCETTTATCATAATAGATCTTTCTCTHTGCAGGCACTCGCTTGATTCCCGCTGACTTCCTCATTCCTGCTCAGAGCCARCATCCTATCAGAGATAATCTGCATCATAAGGTGCGC CRAAMGGTCTA
TB_paternal_parent GATGCATTTATCATAATAGATCTTTCTCTCTGCAGGCACTCGCTTGATTCCCGCTGACTTCCTCATTCCTGCTCAGAGCCAGCATCCTATCAGAGATAATCTGCATCATAAGGTGCGCCGATGGTCTA
TBF1_recombination GATGCETTTATCATAATAGATCTTTCTCTHTGCAGGCACTCGCTTGATTCCCGCTGACTTCCTCATTCCTGCTCAGAGCCARCATCCTATCAGAGATAATCTGCATCATAAGGTGCGCUMAMGGTCTA
TBF3_recombination GATGOETTTATCATAATAGATCTTTCTCTHTGCAGGCACTCGCTTGATTCCCGCTGACTTCCTCATTCCTGCTCAGAGCCAGCATCCTATCAGAGATAATCTGCATCATAAGGTGCGCCGATGGTCTA
0 540 57 580 530 610 620 630 640
590 640

BSB C C A C C CA acTeh)
TC AAC CCCCAG GCCA G TACGGT
BT_maternal_parent AAC GTTTTTGTTTTCTGGTTCTCTTTGGCATCTGATGCCCCﬁGﬁ AGCCA G TACGGT
aternal_parent CGTGTTTCTGAACARGTET TTGTTTTCTGGTTCTCTTTGGCATCTGATGCCCCAGATGTTGTTTCRTGTTATTTGAGCCA G TGTCTA TTACATTA T AT TA TACGGT
CGTGTTTCTGAACACGTTTTITGTTTTCTGGTTCTCTTTGGCATCTGATGCCCCAGATG TTCGTGTTATTTGAGCCAGTGTTTGTCTAAGTCTTACATTACACTCTCTCATTTTATGAATACGGT

I CGTGTTTCTGAACACGTTTTTGTTTTCTGGTTCTCTTTGGCATCTGATGCCCCAGATGTTGTTTCGTGTTATTTGAGCCA GTTTGTCTAAGTETTACAT TTTTATGAATACGGT
BTF3_recombination-1 CGTGTTTCTGAACACGTTTTTGTTTTCTGGTTCTCTTTGGCATCTGATGCCCCAGATGTTGTTTCGTGTTATTTGAGCCA GTTTGTCTAAGTCTTACATTACACTCTCTCATTTTATGAATACGGT
BTF3_recombination-2 CGTGTTTCTGAACACGTTTTTGTTTTCTGGTTCTCTTTGGCATCTGATGCCCCAGATGTTGTTTCGTGTTATTTGAGCCA GTTTGTCTAAGTETTACATTACABTCTCTCATTTTATGAATACGGT
TB_maternal_parent CGTGTTTCTGAACARG TET TTGT TTTCTGGTTCTCTTTGGCATCTGATGCCCCAGATGTTGTTTCRTGTTATTTGAGCCAGTGTTTGTCTAAGTETTACATTACAMMTCTCTCATTTTATGAATACGGT
TB_paternal_parent CGTGTTTCTGAACACGTTITTTGTTTTCTGGTTCTCTTTGGCATCTGATGCCCCAGATGTT! GT AGCCA GTTTGTCTAAGTCTTACATTACACTCTCTCATTTTATGAATACGGT
TBF1_recombination CGTGTTTCTGAACARGTET TTGTTTTCTGGTTCTCTTTGGCATCTGATGCCCCAGATGTTGTTTCRATGTTATTTGAGCCA GTTTGTCTAAGTETTACATTACARITCTCTCATTTTATGAATACGGT
TBF3_recombination CGTGTTTCTGAACACGTTTTTGTTTTCTGGTTCTCTTTGGCATCTGATGCCCCAGATGTTGTTTCGTGTTATTTGAGCCA GTTTGTCTAAGTCTTACATTACACTCTCTCATTTTATGAATACGGT

660 670 680 630 7% 70

BSB 1

TC AGATCCTGATGGCHAACTTCCTGGCACAGACGGAGGCTCTGATGAGGGGAAAGACCTCTGATGAGGCCAAGAAAGAGCTCCAGGGTGCTGGGATGTCTGGGATGCACTGGAGAAACTCCTGCC
BT_maternal_parent AGATCCTGATGGCCAACTTCCTGGCACAGACGGAGGCTCTGATGAGGGGAAAGACCTCTGATGAGGCCAAGAAAGAGCTCCAGGGTGCTGGGATGTCTGGGGATGCACTGGAGAAACTCCTGCC
BT_paternal_parent GCEMAACTTCCTGGCACAGACGGAGGCTCTGATGAGGGGAAAGACCTCTGATGAGGCCAAGAAAGAGCTCCAGGGTGCTGGGATGTCTGGRAGATGCACTGGAGAAACTCCTGCC
BTF1_recombination-1 GGCMAACTTCCTGGCACAGACGGAGGCTCTGATGAGGGGAAAGACCTCT GAGGCCAAGAAAGAGCTCCAGGGTGCTGGGATGTCTGGRAGATGCACTGGAGAAACTCCTGCC
BTF1_recombination-2 GCEAACTTCCTGGCACAGACGGAGGCTCTGATGAGGGGAAAGACCTCTGATGAGGCCAAGAAAGAGCTCCAGGGTGCTGGGATGTCTG GATGCACTGGAGAAACTCCTGCC
BTF3_recombination-1 GCCAACTTCCTGGCACAGA GATGAGGGGAAAGACCTCTGATGAGGCCAAGAAAGAGCTCCAGGGTGCTGGGATGTCTGGGGATGCACTGGAGAAACTCCTGCC
BTF3_recombination-2 AGATCCTGATGGCAA(TTC(TGG(A(AGACGGAGGCTCTGATGAGGGGAAAGA(CTCTGATGAGGCCAAGAAAGAGCTCCAGGGTG(TGGGATGTCTGGE‘GATGCACTGGAGAAACT(CTGCC
TB_maternal_parent AGATCCTGATGGCEAACTTCCTGGC GAGGGGAAAGACCTCTGATGAGGCCAAGAAAGAGCTCCAGGGTGCTGGGATGTCTGGRAGATGCACTGGAGAAACTCCTGCC
TB_paternal_parent AGAT[CTGATGGCCAACTTCCTGGCA(AGA(GGAGG(TCTGATGAGGGGAAAGACCTCTGATGAGGCCAAGAAAGAGCTCCAGGGTGCTGGGATGT(TGGGGATGCACTGGAGAAA[TCCTGCC
TBF1_recombination AGATCCTGATGGCEAACTTCCTGGCACAGACGGAGGCTCTGATGAGGGGAAAGACCTCTGATGAGGCCAAGAAAGAGCTCCAGGGTGCTGGGATGTCTGGGGATGCACTGGAGAAACTCCTGCC
TBF3_recombination AGATCCTGATGGCCAACTTCCTGGCACAGACGGAGGCTCTGATGAGGGGAAAGACCTCTGATGAGGCCAAGAAAGAGCTCCAGGGTGCTGGGATGTCTGGGGATGCACTGGAGAAACTCCTGCC

Supplemental Fig. S11. Diagram and alignment of GP/ (DNA) from BSB, TC, and their reciprocal cross hybrids (BT
and TB) in the F; and F3 generation. (4) Schematic map of relationships between the reference genome and Sanger

sequences. (B) Sequence alignment for GPI.



