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Abstract

Advances in genome sequencing technologies have facilitated the identification of sex-determining genes
across a wide range of fish species. However, no such genes have been reported in the family Scombridae
other than in Pacific bluefin tuna. In this study, the genome of Atlantic mackelel Scomber scombrus was
examined using publicly available restriction site-associated DNA sequencing data. After accounting for false
positives caused by cross-mapping, a single male-specific locus on chromosome 6 was identified. This locus
corresponds to the anti-Miillerian hormone receptor gene (amhr2), which is suggested to function as the sex-

determining gene in S. scombrus.
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Fig. 1. Manhattan plots from the genome-wide association study (GWAS) results. The horizontal red line
represents the genome-wide significance threshold. A: Primary assembly (Pri), B: Alternate assembly (Alt),
with an enlarged view of the region surrounding significant sites. In the enlarged view, significant sites are
highlighted in red, genotyped regions are shown in cyan, the exons of amhr2 are shown in boxes, and SARA!

is colored green on the scale.
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alternate assembly (atg0002311_1 and atg0003561 1). The amhr2 regions are highlighted in cyan, and

that on chromosome 6 is enlarged in another view.
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Table 1. Genotypes at GWAS-identified sites in amhr2-masked assemblies.

Reference  Alternative shh Femee Noo Male genotypes
Chromosome  Nucleotide poosition“‘b allele (=0)  allele (=1) genotyped genotypes genotyped ©/0 go I ﬁl) GWAS p value”
females (0/0, 0/1, 1/1) males st
3 22339911 (361306) T G 30 28,2,0 35 6,29,0 4.6x10" (4.6x10™7)
2
(Chr.6 amhr2 1130938 (361333) i A 27 25,2,0 35 7,28,0  59x10™ (6.8%10™)
is masked.)
22339973 (361368) A G 24 22,2,0 30 7,23,0 1.9x10° (2.1% IQ‘S)
22340193 (361588) C T 31 29,2,0 33 4,290 6.3x107"° (6.1% |()'”’)
22340501 (361896) C A 24 21. 3,0 30 6,24,0 2.6x10°8 (2.4x 10‘8)
22340502 (361897) A T 24 22,2,0 30 4,26,0 53x107"2 (5.1 10"2)
6 2732106 G T 29 0,3,26 35 0,31, 4 6.1x10™
3 2 .
(Chr._ ambhr. 2732133 A T 27 0.2.25 35 0.29. 6 42x10™"
is masked.)
2732168 G A 24 0,2,22 30 0,24, 6 2.2x107
2732388 T C 31 0,2,29 33 0,29, 4 6.2x107'¢
2732690 A C 23 0,3,20 30 0,27,3 1.9x10™!

*Position in bold indicates the site within amhr2-coding region. Note that amhr2 is encoded on the complementary
strand. PNumbers in parentheses indicate the values obtained for Alt contig atg0002311 1 (Fig. 1B).
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MZBWTAT n #6421, ZRMREHS %

M & U 72356 OPEHIBIRE S A S (e E
ZhtEe U CREERS LU REZER) Lizk
AL BEEIT 0.84-0.94, FrELEIT 0.86-0.94 &
EVMENG LTz, PERITE@RA N 7L
G b 72 ) BIAE BL1X Figshare (2 CTABH L7z (DOI:
10.6084/m9.figshare.30816683) ,

SARPIC T amhr2 I FIEO—HTHY | =
D 6 TYLARD amhr2 b HERF R MEETH D
EEZ LD BED amhr2 BIA IOV T,
transforming growth factor-p (TGF-B) signaling {Z
BE T MR EEEFE LT, VA Milz=
— R+ % amh MG IR TR HE L OFET

Table 2. Female estimation performance based on SNPs in SARPriChé6.

Nuc?gotlde No. of genotyped Assigned Senditivity Sty
poosition on samples genotypes (irue positives) (true negatives)
chr. 6 [females, males] [female, male] P &

2732106 76, 99 T/T, G/T 0.93(71) 0.90(89)
2732133 77,108 T/T, A/IT 0.94(72) 0.87(94)
2732168 53,96 A/A, G/A 0.91(48) 0.86(83)
2732388 128, 154 C/C, T/IC 0.91(116) 0.86(133)
2732690 38, 65 C/IC, A/IC 0.84(32) 0.94(61)
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