A EPHX?2

M. amblycephala genome 7,411,384 7,412,052
Chromosome 17

Sequence by Sanger method

C. alburnus genome
Chromosome 17 1,088,979 1,089,671

B

BSB

TC TTGATGATTT GAGTTTGAAGCCGAGTGTCAGAA LLvh((fAlLr‘\u(‘ I-TUILIIYALLIQL(LIA’HILAuLI AﬂAM’L TTTCARTGTTTTT ILAQLIABAAI!LAA(AALGLAL\ILHLAIL(Tu
BT-maternal_parent TTGATG ATTT(T GAGTTTGAAGCCGAG TGTCA(:A/\U\;T/\GCG(CCGAT( AGG CThT(TTTAC(TA:CCCTATTCT( A 1(TCA(ﬁ'\;‘\ACTTTTCAGTGTTTTT(:(TC/\fGTALw'\f\TTCA/\C/ A GTTCTTGATGCTG
BT-paternal_parent TTGATGATTTCTGAGTTTGAAGCCGAGTGTCAGAAGGTAGCGGCCGATCAGG

BTF1-recombination 7 TGATGATTTCTG /\GTTTGAAECCG;\GTGTC/\G/«AG\.T/\CCG CCGATCAGG CTGTCTTTACCT’?CCCTATTCT(‘«’\uCTC;‘\C/\»\ACTTTTCr’\uTGTTTTTGCTCACCTAGA/‘\TTCr’\/‘\CI\/\rTCl\CTTCTT[/\TLJCTE
BTF3-recombination-1 TTGATGATTTCTGAGTTTG CCGAGTGTCAGAAGGTAGCGGCCGATCAG WTGTCTTTACCTGCCCTATTCTCAGC CTTTTCARTGTTTTTGGTCAGGTAGAATTCAACAAGTC TCTTGATGCTG
BTF3-recombination-2 TTGATGATTTCTGAGTTTC /\«_(Cu/\()TGTCAGuAG(T/\ GCGGCCGATCAGGGTETGTCTTTACC TFC(CT/\TT(T(/\\:CT(»‘R/\IGCT TTTCARTGTTTTTGGTCAG CT/\\;A/\TTE«‘\/\C/\/\C‘CA TCTYG»\TGCTL
TB-maternal_parent TT(\HT\)ATTT(T(\AUTTTCAA\‘(r(\AGT(TrAGAAh(VTAH((W CCGATC AG\ TﬁT(wT(TTTA((T GCCCTATTCTCAG fT(AmAA.(TTTT(AﬂThTTTTTG 5TC AuGTA(AMTT(AA( AACEC TCTTGATGCTG
TB-paternal_parent TTGATGATTTCTGAGTTTGAAGCCGAGTGTCAGAAGGTA CCGATCA GTCTTTACCTGCCCTATTCTCAGCTCAGAAACTTTTCAGTGTTTTTGGTCAGG GAATTCAACAAGTC/ TCTTGATGCTG
TBF1-recombination TTGATGATTTCTGAGTTTGAAGCCGAGTGTCAGAAGG TAuLGf(f(w\T(Aqulﬂ(T(vT(1 TTACCTGCCCTATTCTCAGCTCAGAAACTTTTCAGTGTTTTTGGTCAG (wTALxAATT(AA(AA( TCAGTTCTTGATGCTG

TBF3-recombination TTGATGATTTCTGAGTTTGAAGCCGAGTGTCAGAAGGTAGCGGCC (;»\](/\u(;\_]n‘lﬁl(l TTACCTG C(LI»\? TCTCAG (l(»‘ﬂf\r\!(” TTCARTGTTTTTGGTCAGGTAGAATTCAACAAGECAGTTCTTGATGCTG
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TK'TTATT‘»'TI'AGA! 2 i d \TTATTTAT‘ CCTTAACACATT

BS8

TC > GTTGCGAGATTAG ATAAGAAAﬁmTAAT(AAATG(’(TTT TGTC [¢ ‘AT(TTATTGT(AGA(G(TTT-nTTGATTTAT(ﬁ(TTAA(ﬂ(ATT{:(
BT-maternal_parent TCACGG AIQIlrLH|lumI(;LLA(,AIIA(;AIA»«LAA/\U( TAATGAAATGCCTTT ATCTTATTG IL»\(;/«ULUIIY!uII(;AY]II\I((LTIAAuALAl!QL
BT-paternal_parent GGTATGTTGCTTTTGCGTTGCGAGATTAG ATAAGAA»ﬁmTA»«T(AAATCC(TTTAT(TTATTCT(ACAMFCTTT GTTGATTTATCHCT TAAG I(ATT
BTF1-recombination TTGCCATCCTTCGGCGTCACGGTATGTTGC TTTTGCGTTGCGAGATTAGATAAGAAACTCTAATGAAATGCCTTTT ATCTTATTGT GTTTTGTTGATTTATCCCTTAAGACA
BTF3-recombination-1 TTrCC/\TC(TTCGGC’TC/«CG’T/\TGTTCCTTTTCCGTT CGAGATTAGATAAGAAACTCTAATGAAATGCCTTTT r‘\TCTT»‘\TTCTCr\G/\CC YTTTuTTb!\TTTATCCCTT/\/\GA(ATTGC
BTF3-recombination-2 WG (,r-T( CTTCGGCGTCACGGTATGTT FY TTG

GTTGCGAGATTAGATAAGAAAIITIATAATGAAATGCCT T T THNEHESNY-NNNENINEMNY A TC T TATTGTCAGAGGGTTT-GTTGATTTATCCCTTAAGACATTGC

TB-maternal_parent TTG GTTGCGACHTTAuATAuGAAAﬂTHTAATGAAATGCCTTT ( C 1)

TB-paternal_parent 5 5 CTTTTCCaTTOCGAGATTAGATAAGAAACTCT A ATGC

TBF1-recombination T OCCATCCTTCOGCOTEACEETAT OTTCETTTTOCOTTCECACATTACATAACAAACTCTAA

TBF3-recombination MTGCCATCCTTCGGCGTCACGGTATGTTGCTTTTGCGTTGCGAGATTAGATAAGAAARITINTAATG
20 290 30 310 320 30 0

RATCTTATTGTCAGAGGGTTT-GTTGATTTATC CTTAAu'(ATTuC
ATCTTATTGTCAGAGGGTTTTGTTGATTTATC TAAGACATTGC
I1G g MEWAATCTTATTGTCAGAGGGTTTTGTTGATT TATCCCTTAAGACATTG
THAC R NN\ TC T TATTGTCAGAGGGTTT-GTTGATTTATCHC T TAAGECATTGC

350 370 380 3% 400 410

AATGCCTTT
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BSB CAGACAT G

TC TACGTGCGTCCTGGCCAATGTCTGGGTGGATGACACCCCTCAGAGAGATGGCATCG (l(!(u\ll(l(T(lulIl GAA (lllu»\((lb;l G

BT-maternal_parent TACGTGCGTCCTG G((AAThT(TGGL‘T "AT(vA(AC(C(T(ACAGA(AT(G(AT(((TUEGATT(T(T(TnTTTTGCA/\H(TC TTTuA((TGqTTTT(( ATF(TF((AT&,\ TG (TGT(AFAATCCFFGACCFAGA(
BT-paternal_parent TACGTGCGTCCTGGCCAATG ILIQLLI’(;AY(,ACAL(_(LILALA(_‘A’AH‘(_‘ A ATTCTCTCTGTTTTGGAAA CTTTGACCTGGTTTTGCGATCCTGCCATGCTGGTGTCAGAATCCCCGAGCCAGAC
TF1-recombination TA((T(:CGT(CTGGC(»\ATL:T(YGLN_T GACACCCCTCAGAGAGA (;’\T(GfT[ﬂbATTCT('T(‘TuTTTT(GA/\A(ﬂC TTTGACCTGGTTTTGCGATCCTGCCA T(‘CTG(THTCA(AATCC(CGA(‘((AGA(
BTF3-recombination-1 AC GTCCTGGCCAATGTCTGGGTG (AI()A(A((((I(ALA(JA(AI((:(/«I(((IL!(JAIILILH TGTTTTGC ACCGCTTTGACCTGGTTTTGCGA TCCCCGAGCCAGAC

BTF3-recombination-2

GCGTCCTGGCCAATGTCTGGGTG I\TG/\CACCCCTL’/\L AGAG ATG(C/\T(GCTETGI\TT(T(TCT( 17T T(n\/\A(T(r(TTTm\(CTG GTTTTGCGATCCTGCCATGCTGGTGTCAGAATCCCCGAGCCAGAC
GTG GCATCGCT T

TB-maternal_parent ACGTGCGTCCTGGCCAATGTCTGG ATGACACCCCTCAGAGAGATG C GATTCTCTCTGTTTTGGAAAGEC CCTGCCATGCTGGTGTCAGAATCCCCGAGCCAGAC
TB-paternal_parent TALCTfCGTCCT’GL(A/\TGT(TbCGTCGATGACI\ECCLTCI\CAQAC/\TC CA CTCHGATTCTCTCTGTTTTGGAAAGTCGCTTTGACCTGGTTTTGCGATCCTGCCATGCTGGTGTCAGAATCCCCGAGCCAGAC
TBF1-recombination TACGTGCGTCCTGGCCAATGTCTGGGTGGATGACACCCCTCAGAGAGATGGCATCGCTCTGATTCTCTCTGTTTTGGAAAGTCGCTTTGACCTGGTTTTGCGATCCTGCCATGCTGGTGTCAGAATCCCCGAGCCAGAC

TBF3-recombination TACGTGCGTCCTGGCCAATGTCTGGGTGGATGACACCCCTCAGAGAGATGGCATCGCTCMGATTCTCTCTGTTTTGGAAACMCGCTTTGACCTGGTTTTGCGATCCTGCCATGC TGGTGTCAGAATCCCCGAGCCAGAC
420 4% 0 450 450 70 480 %0 50 510 520 530 550
a3 a3 43 a3 43 483 503 507 25

BSB TCTTC ( -
TC ATCTTCAAAAATGCCCTTGAGAAACTTGCTGT TAAACCTCAAGAAGTAGGTGCAGTAAATTATTTCAGAAGGTCTGCAGTTGAAAACTGGCEGCAGATT CAAAGAINEENINENE AA‘IIATCTAAT(AGAT\JT(TTTTA
BT-maternal_parent AT(_IILA/\AAAIQ(_LLIIL/\(J/\»’\/\(_YULI GCAGTAAATTATTTCAGAAGGTCTGCAGTTGAAAACTG LIL.LAr,AIIL/\AALAL AGGATGTAATCAGATGTTCTTTTA
BT-paternal_parent ATCTTCAAAAATGCCCTTGAGAAACTTG SGTGCAGTAAATTATTTCAGAAGGTCTGCAGTTGAAAACTGGCRIGCAGATTCAAA GGCTAGT AA(EAT( TAATCAGATGTTCTTTTA
BTF1-recombination ATCTTCAAAAATGCCCT |rA<mAAu TGCTGTTAAACCTCAAGAAGTAGGTGCAGTAAATTATTTCAGAAGGTCTGCAGTTGAAAACT (I(,uxr TTCA AALAI_!E‘!II ACATGTAATCAGATGTTCTTTTA
BTF3-recombination-1 AT(TTFAA‘\H/\TGCCFTTCA SAAACTTGCTGTTAAACCTCAAGAAGTAGGTGCAGTAAATTATTTCAGAAGGTCTGCAGTTGAAAACTGGCEIGCAG ATT(}\»\A(AA‘\GI.ATVT/’\A'K
BTF3-recombination-2 ATCTTCAAAAATGCCCTTGAGAAACTTGCTGTTAAACCTCAAGAAGTAGGTGCAGTAAATTAT IILALAA GTCTGCAGTTGAAAACTGGCTGCAGATTCAAAG GATG
TB-maternal_parent ATCTTCAAAAATGCCCT rfAGAAACW TGCTGTTAAACCTCAAGAAGTAGGTGCAGTAAATTATTT 5 GCAGTTGAAAACTGGCEIG (»\(ATTC»\I\/\’»‘\ ATC TAAT(AGAVTTCTTTTA
TB-paternal_parent ATCTTCAAAAATGCCCTTGAGAAAC TTGCTGTTAAACCTCAAGAAG IAG\;IU(ALYAAAIIAIll(/«GAA«)UTLI(}(»'(:l](;AAAA(I GCTGCAGATTCAAAGAC AAGGATGTAATCAGATGTTCTTTTA
TBF1-recombination ATCTTCAAAAATG AAACTTGCTGTTAAACCTCAAGAAGTAGGTGCAGTAAATTATTTCA TCTGCAGTTGAAAACTGGCTGCAGATTCAAAGAIIEEEINNSMIAAGGATGTAATCAGATGTTCTTTTA
TBF3-recombination AT(II(AAAMAI(J', AACTTGCTGTTAAACCTCAAGAAGTAGGTGCAGTAAATTATTTCAGAAGGTCTGCAGTTGAAAACTGGCRGCAGATTCAAAGAC AAGEATGTAATCAGATGTTCTTTTA

550 s80 530 00 510 0 0 640 650 660 70 580 6% 695

565 575 595 1 25 65 655 70

B8SB CATGAAGAAAGTGTCAAGGCAGCTGAAGTTTIGGG CTCTTCAAGTCAAGGACATCACTGAGGCTCTTAAGGAAATCCAGAAACT TACAGGAATAGA
TC ATTTAC TTUFTT/\/\GFC/\KJT(_TCGCTI ATGTGGATGAAGAAAGTGTCAAGGCAGCTGAAGTTTTGGGAATAACGGCTCTTCAAGTCAAGGACATCACTGAGGCTCTTAAGGAAATCCAGAAACTTACAGGAATAGAGG
BT-maternal_parent ATTTACTTGTTTAAGGCAGTCTGGC TAGATGTGGATGAAGAAAGTGTCAAGGCAGCTGAAGTTTTGGGAATAACGGCTCTTCAAGTCAAGGACATCACTGAGGCTCTTAAGGAAATCCAGAAACTTACAGGAATAGAGG
BT-paternal_parent ATTTACTTGTTTAAGGCAGTCTGOC TMOAT GTGOATGAAGAAAGT GTCAAGGCAGCTOAAGTTTTGGOAATAACGGCTCTTCAAGTCAAGGACATCACTGAGGCTCT I/\/‘\LDA;‘\/\I(L/\LA/\/\(V TACAGGAATAGAG
BTF1-recombination ATTTACTTGTTTAAGGCAGTCT GATGTGGATGAAGAAAGTGTCAAGGCAGCTGAAGTTTTGGGAATAACGGCTCTTCAAGTCAAGGACATCACTGAGGCTCTT SAAATCCAGAAACTTACAGGAATAGAGG
BTF3-recombination-1 ATTTACTTGT rlm«;ac—mm TGGC TMGATGTGGATGAAGAAAGTGTCAAGGCAGCTGAAGTTT I(JDCNATAA(_!;(;(.IL TTCAAGTCAAGGACATCACTGAGGCTCTTAAGGAAATCCAGAAACTTACAGGAATAGAGG
BTF3-recombination-2 ATTTACTTGTTTAAGGC TGGCTAGATGTGGATGAAGAAAGTGTCAAGGCAGCTGAAGTTTTG ATAACGGCTCTTCAAGTCAAGGACATCACTGAGGCTCTTAAGGAAATCCAGAAACTTACAGGAATAGAGG
TB-maternal_parent ATTTACTTGTTTAAGGC Am( TGGC TMGATGTGGATGAAGAAAGTGTCAAGGCAGCTGAAGTTT TGGGAATAACGGCTCTTCAAGTCAAGGACATCACTGAG u(lu TAAGGAAATCCAGAAACTTACAGGAATAGAGG
TB-paternal_parent f«TTTA(TTL,TTTAAm (A(T( I\ GATGTGGATGAAGAAAGTGTCAAGGCAGCTGAAG TTTTG((AATAACGn(T(TT(AAL:TL’Ai\ h»\CAT(A(TGA(((T(TTAA(L:AAATE(A(AAA(TTACA(:\:AATAG/\
TBF1-recombination TTACTTGTT GTC GATGTGGATGAAGAAAGTGTCAAGGCAGCTGAAGTTTTGGGAATAACGGCTCTTCAAG CACTGAGGCTCTTAAGGAAATCCAGAAACTTACAGGAATAGAGG

ACAT
TBF3-recombination /\T TT/\CTTGTTTA;’\G"CACT( TG(_‘CTI GATGTGG ;‘\TG[\A_»‘\/\/\(JTLTC'\/\GuCACCTG/'\/\GT1TIGGC/\)\IA/\CGuCTCTTCA/\uTCr‘\ACuACr‘\TCI\CTG/\GqCTCTT/\ACG/\/\)\TCC/\uA/\A(TT/\CAGGA/\TAG/\GC

Supplemental Fig. S22. Diagram and alignment of EPHX2 (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 EPHX?2.



