A NOCT

M. amblycephala genome 35,286,898 35,287,622
Chromosome 14

Sequence by Sanger method

C. alburnus genome
Chromosome 14 16,115,340 16,116,064
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T CTEGTCTGAGﬁGGMEYAYCYCAT“._TGGMGAMTCW#CCT&C#GGCC&G&TGTGUGYDC UGCAGU\GGTEG“(EA(TWW(GACACI‘ITCC kGCUGTGUCGCUWTGWMCAGME&GCTTUGCCCCMGC CTTGCTCCCCC TGCCTGGAIIGTTCACAATAACANSG
BT-maternal_parent CTGGETCTGAGAGGAAGTATCTCATACTGGAAGAGATCCT TACCTACAGGCCAGATGTGCT GTGCCTGCAGGAGGTGGACCACTACT TCGACACT TTCCAGCCTGTGCTCGCCAGC T TGEGL TACCAGAGCAGC TTCTGCCCCAAGCCTTGCTCCCCC TGCCTGGACGTTCACAATAACAATG
E‘T'r;gumrrm\_pumm CTGGTCTGAGAGGAAGTATCTCATACTGGAAGAGAT CCTTACCTACAGGCCAGATGTGCTGTGCCTGCAGGAGGTGGACCACTACTTCGACAC CCAGCCTGTGCTCGCCAGCTTGGGC TACCAGAGCAGC TTCTGCCCCAAGCCTTGCTCCCCCTGCCTGGANIGT TCACAATAACAAEG
1 CTGGTCT s TATCTCATACTY \TCCTTACCTACAGGCCAGATGTGCT GTGCCTGCAGGAGGTGGACCACTARIT TCGACACT TTCCAGCCTGTGCTCGCCAGC T TGGGC TACCAGAGCAGC TTCTGCCCCAAGCCTTGCTCCCCC TGCCTGGAIIGT TCACARTAACAAGG
2 CTGGETCTGAGAGGAAGTATCTCATACTGGAAGAGAT CCT TACCTACAGGCCAGATGTGCTGTGCCTGCAGGAGGTGGACCACTACTTCGACACT TTCCAGCCTGTGCTCGCCAGC TTGGGE TACCAGAGCAGE TTCTGCCCCAAGCCTTGC TCCCCC TGLCTGGAIIGT TCACAATAAC ANEG
BTF3-recombination CTGGTCTGAGA s TATCTCATACTY \TCCTTACCTACAGGCCAGATGTGCTGTGCCTGCAGGAGGTGGACCACTACTTCGACACTTTCCAGCCTGTGCTCGCCAGCT TGGGCTACCAGAGCAGCTTCTGCCCCAAGCCTTGCTCCCCCTGCCTGGACGT TCACAATAACAATG
TB-paternal_parent CTGGTCTGAGAGGAAGTATCTCATACTGGAAGAGAT CCT TACCTACAGGCCAGATGTGCT GTGCCTGCAGGAGGTGGACCACTACT TCGACAC CCAGCCTGTGCTCGCCAGCT TGGGL TACCAGAGCAGC T TCTGCCCCAAGCCTTGCTCCCCCTGLCTGGACGT TCACAATAACAATG
TB—mahemal_pare CTGGTCTGAGAGGAAGTATCTCATACTGGAAGAGAT CCT TACC TACAGGLCAGATG TGCTGTGCCTGCAGGAGGTGGACCACTAIIT TCGACACT TTCCAGLCTGTGCTCGCCAGC T TGGGL TACCAGAGEAGC T TC TGECCCAAGCC TTGL TCCCCC TGECTGGAIIGT TCACAATAACAANEG
TBF1 1 CTGGTCTGAGAGGAAGTATCTCATACTGGAAGAGATCCT TACCTACAGGCCAGATGTGCT GTGCCTGCAGGAGGTGGACCACTACT TCGACACT TTCCAGCCTGTGCTCGCCAGCT TGGGC TACCAGAGCAGC TTCTGCCCCAAGCCTTGCTCCCCCTGCCTGGAIIGT TCACAATAACAARG
TBF1 2 CTGGT S TATCTCATACTGH \TCCTTACCTACAGGCCAGATGTGCT GTGCCTGCAGGAGGTGGACCACTACTTCGACACT TTCCAGCCTGTGCTCGCCAGCT TGGGLTACCAGAGCAGC TTCTGCCCCAAGCCTTGCTCCCCCTGCCTGGACGTTCACAATAACAATG
TBF3- 1 CTGGTCT GTATCTCATACTH \TCCTTACCTACAGGCCAGATGTGC T GTGCCTGCAGGAGGTGGACCACTACT TCGACACT TTCCAGLCTGTGCTCGCCAGC T TGGGL TACCAGAGLAGE T TC TGLCCCAAGCCTTGL TCCCCC TGLCTGGACGT TCACAATAACAAEG
TBF3- 2 CTGGTCTG S TATCTCATACTY TCCITAECTACAGGCCAGATGTGHGTGCWGCAGGAGGTGGACCACTACH‘:GACACI'WECAGCt':fEfGL_V'CGCCAGCV'TEGGCV’ACCAGAECAGC'I'I'UGCCCCMGCCWGCTCCCCCTGC\’.‘I’GGN]GWCACMTMCA)@G
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[:13:] CTC C .
TC GCCCCGACGGATGCGCTCTGT TCT TMAACCGCCGTCGCT TCCAGCTGC TCCACACCACTCACCTCAGACTCTCMGCCATGATGE TCAAAACCAACCAGGTGGC TATCGT GGCTACGCT TCGC TGCAGAC TCACAGG TCGAGTCT TC TGCGTGGCAGT AACGCACC TGAAAGCGCGAAGCGGC
BT-maternal_parent GCCCCGACGGATGCGCTCTGTTCTTTAACCGCCGTCGCTTCCAGCTGC TCCACACCACTCACCTCAGACTCTC TGCCATGATGC TCAAAACCAACCAGGTGGC TATCGT GGCTACGCTTCGCTGCAGACTCACAGGTCGAGTCTTCTGCGTGGCAGT AACGCACCTGAAAGCGCGAAGCGGC
BT+ tgrnaummm GCCCCGACGGATGCGCTCTGTTCT TAACCGCCGTCGCT TCCAGCTGC TCCACACCACTCACCTCAGACTCTAEGCCATGATGC TCAAAACCAACCAGGTGGCTATCGT GGCTACGCTTCGCTGCAGACTCACAGGTCGAGTCTTCTGCGTGGCAGT AACGCACCTGAAA GCGCGAAGCGGL
-1-recombination-1 GCCCCGACGGATGCGCTCTGT TCT TBAACCGCCGTCGCT TAIAGC TGC TCCACACCACTCACCTCAGACTCTCEGCCATGATGE TCAAAACCAACCAGG TGGC TATCGT GG TACGCT TCGC TGCAGAC TCACAGG TCGAGTCT TCTGCGTGGCAGT AACGCACCTGAAAGCGCGAAGCGGC
BTF1-recombination-2 GCCCCGACGGATGCGETCTGTTCT TAACCGCCGTCGCT TCCAGC TGC TCCACACCAC TCACCTCAGACTCTC TGECATGATGE TCAAAACCAACCAGG TGGC TATCGT GGCTACGLT TCGC TGCAGAC TCACAGG TCGAGTCT TCTGCGTGGCAGT AACGCACC TGAAA GCGCGAAGLGGC
BTF3-recombination GCCCCGACGGATGCGCTCTGTTCT TTAACCGCCGTCGCT TCCAGCTGC TCCACACCACTCACCTCAGACTCTCTGCCATGATGC TCAAAACCAACCAGGETGGCTATCGT GGCTACGCT TCGCTGCAGACTCACAGGTCGAGTCT TCTGCGTGGCAGT AACGCACCTGAAAGCGCGAAGCGGC
TB-pl(ern:uﬂrem GCCCCGACGGATGCGCTCTGTTCT TTAACCGCCGTCGCT TCCAGCTGC TCCACACCACTCACCTCAGACTCTC TGCCATGATGC TCAAAACCAACCAGGTGGC TATCGT GGCTACGCTTCGC TGCAGACTCACAGGTCGAGTCTTC TGCGTGGCAGT AACGCACCTGAAAGCGCGAAGCGGC
TB-"mBLPimm E[CC(GA[GGATG(GUUWWT AA((G((GI’(GCTT(CAGCTECT[CACACUUCACUCAWUU G((ATGATG(T(MMC[M[(AGGTGGCFATCETGGCFA(BCH’(ECTE(AGACI’(A(AEGT(GAGmG[(:TTGGCAEFAA(E(A(CTGMAE(ECGAAG(GG(
TBF1-recombination-1 GCCCCGACGGATGCGCTCTGT T CTTCCAGCTGH CACCACTCACCTCAGACTCT(GCCATGATGCTCAAAACCAACCAGGTGGCTATCGT GGCTACGCTTCGCTGCAGACTCACAGGTCGAGTCTTCT! CACCTGAAAGCGCGAAGCGGC
TBF1-recombination-2 G CCCEG&EGGATGCGCTCTG‘H’CTT AACCGCCGTC GCTTCCAGCTGCTCEA&ECACTCAECTEAGACTCTU IGCCATGATGC TCAAAACCAACCAGGTGGCTATCGT GGCTACGCTTCG! CTGCNGACT\:ACAGGTCGAGTCTI’CTGCGTGGEAGTAAC GCACCTGMAGCGCGMGCGGC
TBF3-recombination-1 GCCCCGACGGATGCGCTCTGTTCT TMAACCGCCGTCGCT TCCAGCTGC TCCACACCACTCACCTCAGACTCTEGCCATGATGC TCAAAACCAACCAGGTGGCTATCGT GGCTACGCTTCGCTGCAGACTCACAGGTCGAGTCT TCTGCGTGGCAGT AMCGCACCTGAAAGCGCGAAGCGGC
TBF3-recombination-2 GCCCCGACGGATGCGCTCTGTTCT TEAACCGCCGTCGCT TCCAGCTGCTCCACACCACTCACCTCAGACTCTCGCCATGATGC TCAAAACCAACCAGGTGGCTATCGT GGCTACGCTTCGCTGCAGACTCACAGGTCGAGTCTTCTGCGTGGCAGT AACGCACCTGAAAGCGCGAAGCGGC
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TC TGGGAGGCGTT TCGTAGCGCBCAGGGGGCTCATCTTC TCCAGCAGCTCCGTGATATAACCACACAGTCGTACCCAGAGATGGATCAGGAAAACCBGAC TAQEG T TGGGGACGG TGAAGAGGGTAT TCOTTGG TGGTATG TGGGGAT TTCAACGCGGAGCCCAGTGAGGAAGTGTACAGGCG
B'I‘-maafnal_parenl TGGGAGGCGTTTCGTAGCGCACAGGGGGCTCATCTTCTCCAGCAGCTCCGTGATATAACCACACAGTCGTACCCAGAGATGGATCAGGAAAACCAGAC TAGAGTTGGGGACGGTGAAGAGGGTATTCCGTTGG TGGTATGTGGGGAT TTCAACGCGGAGCCCAGTGAGGAAGTGTACAGGCG
BT-paternal Lp] TGGGAGGCGTT TCGTAGCGLBCAGGGGGLTCATCTTC TCCAGCAGC TCCGTGATATAACCACACAGTCGTACCCAGAGATGGAT CAGGAAAACCBGAC TAQEG T TGGGGACGG T GAAGAGGG TAT TCOMT TGG TGGTATG TGGGGAT T TCAACGLGGAGLCCAGTGAGGAAGT G TACAGGLG
BTF1-recombination-1 TGGGAGGCGTTTCGTAGCGCRCAGGGGGCTCATCTTCTCCAGCAGCTCCGTGATATAACCACACAGTCGTACCCAGAGATGGATCAGGAAAACCACACTAGAGTTGGGGACGGTGAAGAGGGTATTCCGTTGGTGETATGTGGGGATTTCAACGCGGAGCCCAGTGAGGAAGTGTACAGGCG
BTF1-recombination-2 TGGEGAGGCGTTTCGTAGCGCACAGGGGGLTCATCTTC TCCAGCAGCTCCGTGATATAACCACACAGTCGTACCCAGAGATGGATCAGGAAAACCAGACTAGAGTTGGGGACGGTGAAGA TATTCCGTTGGTGGTATGTGGGGAT TTCAACGCGGAGCCCAGTGAGGAAGTGTACAGGLG
BTF3-recombination TGGGAGGCGTT TCGTAGCGCACAGGGGGLTCATCTTC TCCAGCAGC TCCGTGATATAACCACACAGTCGTACCCAGAGATGGATCAGGAAAACCEBGAC TAQEG T TGEGEACGGTGAAGAGGGTAT TCORTTGG TGETATG TGGGGAT TTCAACGCGGAGCCCAGTGAGGAAGTG TACAGGCG
TB-paternal_parent TGGGAGGCGTTTCGTAGCGCACAGGGGGCTCATCTTCTCCAGCAGCTCCGTGATATAACCACACAGTCGTACCCAGAGATGGATCAGGAAAACCAGACTAGAGTTGGGGACGGTGAAGAGGGTATTCCGTTGGTGGTATGTGGGGATTTCAACGCGGAGCCCAGTGAGGAAGTGTACAGGCG
il_rarem TGGGAGGCGTTTCGTAGCGCBCAGGGGGCTCATCTTC TCCAGCAGCTCC GTGATATAACCACACAGTCGTACCCAGAGATGGATCAGGAAAACCEBGAC TAJEG TTGGGGACGGTGAAGAGGG TAT TCCIITTGG TGGTATG TGGGGAT TTCAACGCGGAGCCCAGTGAGGAAGTGTACAGGCG
TBF1-recombination-1 TGGGAGGCGTT TCGTAGCGCECAGGGGGCTCATCTTC TCCAGCAGC TCCGTGATATAACCACACAGTCGTACCCAGAGATGGATCAGGAAAACCAGAC TAGAG T TGGEGEACGG TGAAGAGGG TAT TCCGTTGG TGGTATGTGGGGAT TTCAACGCGGAGCCCAGTGAGGAAGTGTACAGGCG
TBF1 -2 TGGGAGGCGTTTCGTAGCGCEBCAGGGGGCTCATCTTC TCCAGCAGCTCCGTGATATAACCACACAGTCGTACCCAGAGATGGATCAGGAAAACCIBGAC TAQEGTTGGGGACGGTGAAGAGGGTATTCCITTGGTGGTATGTGGGGAT TTCAACGCGGAGCCCAGTGAGGAAGTGTACAGGCG
TBF3-recombination-1 TGGGAGGCGTTTCGTAGCGCBCAGGGGGCTCATCTTC TCCAGCAGCTCCGTGATATAACCACACAGTCGTACCCAGAGATGGATCAGGAAAACCAGAC TAGAGTTGGGGACGGTGAAGAGGGTATTCCGTTGG TGGTATGTGGGGAT TTCAACGCGGAGCCCAGTGAGGAAGTGTACAGGCG
TBF3-recombination-2 TGGGAGGCGTT TCGTAGCGCACAGGGGGCTCATCTTC TCCAGCAGCTCCGTGATATAACCACACAGTCGTACCCAGAGATGGATCAGGAAAACCAGAC TAGAG T TGGEGEACGGTGAAGAGGGTAT TCOITTGG TGGTATGTGGGGAT T TCAACGCGGAGCCCAGTGAGGAAGTGTACAGGCG
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TC CTTTATGACTTCTCCGCTGH GGEETAGACAGTGL_V'I'ACMGTmGTGAGGAEGGGACTACGGAGCCGCCCTACM:CAGCFEGMAATCCGGCCCAGCGGAEAGAGCTGCFCCACWG GACTATATTTGGTACTCGGAAAGAGCGTTCCAGGTGGACGCTGTGCTGAGGATACCGAG
BT-maternal_parent CTTTATGACTTCTCCGCTGGGGTTAGACAGTGCTTACAAGTGTCTGAGTGAGGACGGGAC TACGGAGCCGCCC TACACCAGCTGGAAAATCC GGCCCAGCGGAGAGAGE TGCTCCACGTTGGACTATATTTGG TACTCGGAAAGAGCGT TCCAGGTGGACGCTGTGCTGAGGATACCGAG
BT-paternal rent CTTTATGACTTCTCCGCTGOGEETAGACAGTGC T TACAAGTGTCTGAGTGAGGACGGGAC TACGGAGCCGCCC TACACCAGC TGGAAAATCC GGCCCAGCGGAGAGAGL TGC TCCACGTTGGACTATATTTGG TACTCGGAAAGAGCGT TCCAGGTGGACGCTGTGC TGAGGATACCGAG
BTF1-recombinatian-1 CTTTATGACTTCTCCGCTGGGGTTAGACAGTGCTTACAAGTGTCTGAGTGAGGACGGGAC TACGGAGCCGCCCTACACCAGCTGGAAAATCCGGCCCAGCGGAGAGAGCTGCTCCACGTTGGACTATATTTGG TACTCGGAAAGAGCGT TCCAGGTGGACGCTGTGCTGAGGATACCGAG
BTF1-recombination-2 CTTTATGACTTCTCCGCTGGGGTTAGACAGTGCTTACAAGTGTCTGAGTGAGGACGGGAC TACGGAGCCGLCC TACACCAGCTGGAAAATCC GGCCCAGCGGAGAGAGC TGCTCCACGTTGGACTATATTTGG TACTCGGAAAGAGCGT TCCAGGTGGACGCTGTGCTGAGGATACCGAG
BTF3-recombination CTTTATGACTTCTCCGC TGGGEETAGACAGTGC T TACAAGTGTCTGAG TGAGGACGGGAL TACGGAGCCGCCC TACACCAGC TGGAAAATCC GGCCCAGCGGAGAGAGE TGC TCCACGT TGGACTATAT TTGG TACTCGGAAAGAGCGT TCCAGG TGGACGC TGTGC TGAGGATACCGAG
TB-paternal_parent CTTTATGACTTCTCCGCTGGGGETAGACAGTGCTTACAAGTGTCTGAGTGAGGACGGGAC TACGGAGCCGCCCTACACCAGCTGGAAAATCCGGCCCAGCGGAGAGAGC TGCTCCACGTTGGACTATATTTGG TACTCGGAAAGAGCGT TCCAGGTGGACGCTGTGCTGAGGATACCGAG
T 3l CTTTATGACTTCTCCGCTGGGGRTAGACAGTGCTTACAAGT GTCTGAGTGAGGACGGGAC TACGGAGCCGCCC TACACCAGC TGGAAAATCC GGCCCAGCGGAGAGAGC TGCTCCACGTTGGACTATATTTGG TACTCGGAAAGAGCGT TCCAGGTGGACGCTGTGCTGAGGATACCGAG
TBF1-recombination-1 CTTTATGACTTCTCCGCTGGGGTTAGACAGTGCT TACAAGT GTCT GAGT GAGGACGGGAC TACGGAGCCGCCCTACACCAGCTGGAAAATCCGGCCCAGCGGAGAGAGC TGCTCCACGT TGGACTATATTTGGTACTCGGAAAGAGCGT TCCAGGTGGACGCTGTGCTGAGGATACCGAG
TBF1-recombination-2 CTTTATGACTTCTCCGCTGGGGETAGACAGTGCTTACAAGTGTCTGAGTGAGGACGGGAC TACGGAGCCGCCC TACACCAGCTGGAAAATCCGGCCCAGCGGAGAGAGC TGCTCCACGTTGGACTATATTTGG TACTCGGAAAGAGCGT TCCAGGTGGACGCTGTGCTGAGGATACCGAG
TBF3-recombination-1 CTTTATGACTTCTCCGCTGGGGT TAGACAGTGCTTACAAGTGTCT GAGTGAGGACGGGAC TACGGAGCCGLCC TACACCAGC TGGAAAATCCGGCCCAGCGGAGAGAGL TGCTCCACGTTGGACTATATTTGG TACTCGGAAAGAGCGT TCCAGG TGGACGCTGTGCTGAGGATACCGAG
TBF3-recombination-2 CTTTATGACTTCTCCGCTGGGEETAGACAGTGC T TACAAGTGTCT GAG T GAGGACGGGAC TACGGAGCCGLCC TACACCAGCTGGAAAATCC GGCCCAGCGGAGAGAGE TGCTCCACGT TGGACTATATTTGG TACTCGGAAAGAGCGT TCCAGGTGGACGCTGTGCTGAGGATACCGAG

Supplemental Fig. S17. Diagram and alignment of NOCT (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 NOCT.



