A NRID2

M. amblycephala genome 37,202,497 37,203,181
Chromosome 16

Sequence by Sanger method

C. alburnus genome
Contig380 481,013 481,701

BsB

T AATAACATGATGAACAACAGTCAGCTGCAGC#BGTCCTTEA I TCTCCGTCG CCGATTCGCCTCﬂGTCCTCGTCGGAT
BT_maternal_parent AATAACATGATGAACAACAGTCAGCTGCAGCACGTGCTTCA CATAGAGACCAGCCAGAGCGACTCCAGCTCCTCTTCTCCGTCG CGGATTCGCCTCGGTCCTCGTCGGAT
BT_paternal_parent AATAACATGATGAACAACAGTCAGCTGCAGCARGTGCTTCACG CCATAGAGACCAGCCAGAGCGACTCCAGCTCCTCETCTCCGTCG GCCTCGGTCCTCGTCGGA
BTF1_recombination AATAACATGATGAACAACAGTCAGCTGCAGCARGTGCTTCA CATAGAGACCAGCCAGAGCGACTCCAGCTCCTOMTCTCCGTCG EGGATTCGCCTEGGTCCTCGTCGGAT

BTF3_recombination AATAACATGATGAACAACAGTCAGCTGCAGCACGTGCTTCA

TB_maternal_parent AATAACATGATGAACAACAGTCAGCT

TE_paternal_parent AATAACATGATGAACAACAGTCAGCTGCAGCACGTGCTTCAC CGTC CCTCTTCTCCGTC

Tﬂ?gnmmg;nauun AATAACATGATGAACAACAGTCAGCTGCAGCARGTGCTTCACGGMGCCCAGACCGTCCCGTGCGCCATAGAGACCAGCCAGAGCGACTCCAGCTCCTAMTCTCCGTCG
recombination

CCTCGGTCCTCGTCGGAT
GGATTCGCCTCGGTCCTCGTCGGAT

BSB
T c
BT_maternal_parent CTCTCCCGGGACTCGGAGTCAGTCGTTCCCATGGACACGGCGTCGTCCTGTTCGTCGGACAGCGGAGAGGAAGACGCGGCGAGCAACGGACGCGTTCCC
BT paternal parent CTCTCCCGGGACTCGGAGTCAGTCGTTCCCATGGACACGGURTCGTCCTGTTCGTCGGACAGCGGAGAGGAAGACGCGGCGAGCAACGGACGCGTTCCC

BTF1_recombination CTCTCCCGGGACTCGGAGTCAGTCGTTCCCATGGACACGGCGTCGTCCTGTTCGTCGGACAGCGGAGAGGAAGACGCGGCGAGCAACGGACGCGTTCCCA
BTF3_recombination CTCTCCCGGGACTCGGAGTCAGTCGTTCCCATGGACACGGCGTCGTCCTGTTCGTCGGACAGCGGAGAGGAAGACGCGGCGAGCAACGGACGCGTTCCC
B maternal_parent C

TB_paternal_parent €T
TBF1_recambination CT
TBF3_recombination CT

CCTGTTCAC ACEGCTCGTCCGTATCTCCG
GTC GCGAGGACCTGTTCACATACAGCTCGTCCGTATCTCCG
TCTCCCGGGACTCGGAGTCAGTCGTTCCCATGGACACGGORTCGTCCTGTTCETCGGACAGCGGAGAGGAAGACGCGGCGAGCAACGGACGCGTTCCCCRCMAGGACCTGTTCACEMTACEGCTCGTCCGTATCTCCG
C GGGACTCGGAGTCAGTCGTTCCCAT! GGACAGCGGAGAGGAA CGGACGC CGAG

TCCC GGACACGGCGTCGTCCTGTTCGTC GACGCGGCGAGCAA GTTCCCCG GACCTGTTCACATACAGCTCGTCCGTATCTCCG

CTCCCGGGACTCGGAGTCAGTCGTTCCCATGGACACGGCGTCGTCCTGTTCGTCGGACAGCGGAGAGGAAGACGCGGCGAGCAACGGACGCGTTCCCCRCMAGGACCTGTTCACATACAGCTCGTCCGTATCTCCG
CTCCCGGGACTCGGAGTCAGTCGTTCCCATGGACACGGCGTCGTCCTGTTCGTCGGACAGCGGAGAGGAAGACGCGGCGAGCAACGGACGCGTTCCCCECEAGGACCTGTTCACBTAC!GCTCGTCCGTATCTCCG
280 200 300 310 40 350 350 0 380 330 ap0

BSB

T

BT_maternal_parent
BT_paternal_parent
BTF1_recombination
BTF3_recombination GCCAGCTCCGAAACGCTCAGC GCCGCAG GAATGCTGGAACCGCTGGAACGACAACCAGAGGCGCTCTGACT! CCTGCAAGGACCTTACAGGGAACATGTGACH
TB_maternal_parent GCCAGCTCCGAAACGCTCAGCAGCAGCAmAGGAGGACGAGGAGCCGCAGCGGGAATGCTGGAACCGCTGGAACGACAACCAGAGGCGCTCTGACTGCGAGGGCGGCCTGCAAGGACCTTACAGGGAACATGTGAm
TB_paternal_parent GCCAG(TCCGAAA(GCTCAGCAGCAG(A AGGAGGA(‘GAGGAGC(‘GCAG(‘GGGAATGCTGGAA(CG(‘TGGAACGA(‘AACCAGAGG(‘GCT(‘TGA(‘TGCGAGGGCGGC(‘TGCAAGGACCTTACAGGGAA(‘ATGTGACC
TBF1_recombination GCCAGCTCCGAAACGCTCAGCAGC AGGAGCCGCAGCGGGAATGCTGGAACCGCTGGAACGACAACCAGAGGCGCTCTGACTGCGAGGGCGGCCTGCAAGGACCTTACAGGGAACATGTGACC
TBF3_recombination GCCAGCTCCGAAACGCTCAGCAGCAGCAmAGCAGCACGACGAGCCGCAGCGGCAATGCTGCAACCCCTCGAACCACAACCAGAGGCGCTCTCACTGCGAGGGCGGCCTGCAAGGACCTTACAGGGAACATGTGA

430 a0 490 510 s 530 550

BsB c / / = AC CARACTC [efele / . CAATA
TC CAGCAGTGCACCCGTCAGCCAGAAAACTTGCCTTACCACAGGAACEGCATGAACAAACTCCAGACGGGAGGAAACAGAGGACATCTGGTTAGTGACCTTCTGCTGTTTATACATCAATATTAGCAATAATAACTTAGG
ET _maternal_parent CAGCAGTGCACCCGTCAGCCAGAAAACTTGCCTTACCACAGGAACAGCATGAACAAACTCCAGACGGGAGGAAACAGAGGACATCTGGTTAGTGACCTTCTGCTGTTTATACATCAATATTAGCAATAATAACTTAGG
paternal_parent CAGCAGTGCACCCGTCAGCCAGAAAACTTGCCTTACCACAGGAACEBGCATGAACAAACTCCAGACGGGAGGAAACAGAGGACATCTGGTTAGTGACCTTCTGCTGTTTATACATCAATATTAGCAATAATAACTTAGG
ETFI _recombination CAGCAGTGCACCCGTCAGCCAGAAAACTTGCCTTACCACAGGAACEGCATGAACAAACTCCAGACGGGAGGAAACAGAGGACATCTGGTTAGTGACCTTCTGCTGTTTATACATCAATATTAGCAATAATAACTTAGG
BTF3_recombination CAGCAGTGCACCCGTCAGCCAGAAAACTTGCCTTACCACAGGAACMGCATGAACAAACTCCAGACGGGAGGAAACAGAGGACATCTGGTTAGTGACCTTCTGCTGTTTATACATCAATATTAGCAATAATAACTTAGG
TB_maternal_parent CAGCAGTGCACCCGTCAGCCAGAAAACTTGCCTTACCACAGGAACEBGCATGAACAAACTCCAGACGGGAGGAAACAGAGGACATCTGGTTAGTGACCTTCTGCTGTTTATACATCAATATTAGCAATAATAACTTAGG
TB_paternal_parent CAGCAGTGCACCCGTCAGCCAGAAAACTTGCCTTACCACAGGAACAGCATGAACAAACTCCAGACGGGAGGAAACAGAGGACATCTGGTTAGTGACCTTCTGCTGTTTATACATCAATATTAGCAATAATAACTTAGG
TBF1_recombination CAGCAGTGCACCCGTCAGCCAGAAAACTTGCCTTACCACAGGAACAGCATGAACAAACTCCAGACGGGAGGAAACAGAGGACATCTGGTTAGTGACCTTCTGCTGTTTATACATCAATATTAGCAATAATAACTTAGG
TBF3_recombination CAGCAGTGCACCCGTCAGCCAGAAAACTTGCCTTACCACAGGAACAGCATGAACAAACTCCAGACGGGAGGAAACAGAGGACATCTGGTTAGTGACCTTCTGCTGTTTATACATCAATATTAGCAAT}\ATAACTTAGG
P 580 10 630 640 630 660 &0 80 87

67 ST sa7 57 617 627 637 647 657 684

BSB ATCAGTC 1TTI1TTATT e CTATTMAA“TMHATTTTLTTA C C
T ATCAGTGTTGTTATTGTGAACTAAAACTAAAGCTATTAAAATEGATTTTCTTAACCCACAAATTCTGAAAGmTATCTmTCTAACTCTGTCGGTCTTCTCTCAGGTATGTCCCATGAGCGTTTCCCCCTTCGTG
BT_maternal_parent ATCAGTGTTGTTATTGTGAACTAAAACTAAAGCTATTAAAATAGATTTTCTTAACCCACAAATTCTGAAAGTTTATCTCATCTAACTCTGTCGGTCTTCTCTCAGGTATGTCCCATGAGCGTTTCCCCCTTCGTG
BT_paternal_parent ATCAGTGTTGTTATTGTGAACTAAAACTAAAGCTATTAAAATMGATTTTCTTAACCCACAAATTCTGAAAGMEBTATCTOMTCTAACTCTGTCGGTCTTCTCTCAGGTATGTCCCATGAGCGTTTCCCCCTTCGTG
BTF1_recombination ATCAGTGTTGTTATTGTGAACTAAAACTAAAGCTATTAAAATEGATTTTCTTAACCCACAAATTCTGAAAGTTTATCTCATCTAACTCTGTCGGTCTTCTCTCAGGTATGTCCCATGAGCGTTTCCCCCTTCGTG
BTF3_recombination ATCAGTGTTGTTATTGTGAACTAAAACTAAAGCTATTAAAATAGATTTTCTTAACCCACAAATTCTGAAAGEETATCTABTCTAACTCTGTCGGTCTTCTCTCAGGTATGTCCCATGAGCGTTTCCCCCTTCGTG
TE _maternal_parent ATCAGTGTTGTTATTGTGAACTAAAACTAAAGCTATTAAAATBGATTTTCTTAACC(ACAAATT(TGAAAGmTATCT[ﬂTCTAACT(‘TGTCGGT(‘TTCTCTCAGGTATGTCCCATGAGCGTTTCCCCCTTCGTG
paternal parent ATCAGTGTTGTTATTGTGAACTAAAACTAAAGCTATTAAAATAGATTTTCTTAACCCACAAATTCTGAAAGTTTATCTCATCTAACTCTGTCGGTCTTCTCTCAGGTATGTCCCATGAGCGTTTCCCCCTTCGTG
TEFI _recombination ATCAGTGTTGTTATTGTGAACTAAAACTAAAGCTATTAAAATAGATTTTCTTAACCCACAAATTCTGAAAGTTTATCTCATCTAACTCTGTCGGTCTTCTCTCAGGTATGTCCCATGAGCGTTTCCCCCTTCGTG
TBF3_recombination ATCAGTGTTGTTATTGTGAACTAAAACTAAAGCTATTAAAATAGATTTTCTTAACCCACAAATTCTGAAAGTTTATCTCATCTAACTCTGTCGGTCTTCTCTCAGGTATGTCCCATGAGEGTTTCCCCCTTEGTG

Supplemental Fig. S15. Diagram and alignment of NR/D2 (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 NRID2.



