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[bookmark: _GoBack]Table S1. Summary of the identification of amhr2y and their association with sex phenotype in 13 Siluridae species
	Genera
	Species
	Sampling location
	Sex
	Males with amhr2y
	Females with amhr2y

	
	
	
	Female
	Male
	
	

	Silurus
	S. meridionalis
	 Jialing River (Chongqing, China)
	25
	50
	100%
	0%

	
	S. asotus
	Jialing River (Chongqing, China)
Yellow River (Henan,China)
Min River (Sichuan, China)
	138
	146
	100%
	0%

	
	S. lanzhouensis
	Yellow River (Gansu, China)
	8
	8
	100%
	0%

	
	S. glanis
	Ornamental fish market (Guangzhou, China)
	35
	34
	100%
	0%

	
	S. microdorsalis
	Yalu River (Liaoning, China)
	15
	15
	100%
	0%

	
	S. longibarbatus
	Pearl River Fisheries Research Institute, Chinese Academy of Fishery Science (Guangzhou, China)
	3
	4
	100%
	0%

	[bookmark: OLE_LINK6]Pterocryptis
	P. cochinchinensis
	Ornamental fish market (Guangxi, China)
	15
	15
	0%
	0%

	Kryptopterus
	K. bicirrhis
	Ornamental fish market (Guangxi, China)
	15
	15
	0%
	0%

	Micronema 
	M. hexapterus
	Mekong River (Phnom penh, Cambodia)
	2 (unknown sex)
	0%

	Ompok
	O. bimaculatus
	
	3 (unknown sex)
	0%

	
	O. eugeneiatus
	
	2 (unknown sex)
	0%

	Belodontichthys
	B. truncatus
	
	2 (unknown sex)
	0%

	Wallago
	W. attu
	
	2 (unknown sex)
	0%

	Phalacronotus
	P. bleekeri
	
	2 (unknown sex)
	0%




Table S2. Primers used in this study
	[bookmark: OLE_LINK5][bookmark: OLE_LINK4]Primer sequence (5’ to 3’)
	Application

	F:TACAAGYTGCCKTTAATGATGC
R:TRCAYGCCCAGTCACASMMD
	S. meridionalis
	Amhr2: 408 bp
Amhr2y: 715 bp

	
	S. asotus
	Amhr2: 408 bp
Amhr2y: 688 bp

	
	S. lanzhouensis
	Amhr2: 410 bp
Amhr2y: 710 bp

	
	S. glanis
	Amhr2: 410 bp
Amhr2y: 735 bp

	
	S. microdorsalis
	Amhr2: 410 bp
[bookmark: OLE_LINK7]Amhr2y: 693 bp

	
	S. longibarbatus
	Amhr2: 378 bp
Amhr2y: 713 bp

	
	P. cochinchinensis
	[bookmark: OLE_LINK8]Amhr2: 440 bp

	
	K. bicirrhis
	Amhr2: 364 bp

	
	M. hexapterus
	Amhr2: 358 bp

	
	O. bimaculatus
	Amhr2: 358 bp

	
	O. eugeneiatus
	Amhr2: 351 bp

	
	B. truncatus
	Amhr2: 354 bp

	
	W. attu
	Amhr2: 323 bp

	
	P. bleekeri
	Amhr2: 353 bp



Table S3. Statistics from the Illumina sequencing 
	Sample name
	Clean Reads
	Bases (Gb)
	Insert size (bp)
	Read length (bp)
	Q30
(%)
	GC (%)

	S. lanzhouensis
	284,023,293
	42.60
	350
	150
	93.60
	39.43

	[bookmark: OLE_LINK2]S. glanis
	376,697,560
	56.50
	350
	150
	92.50
	40.45

	S. microdorsalis
	451,215,358
	67.21
	350
	150
	95.14
	38.08



Table S4. Statistics from the Nanopore sequencing 
	Sample
name
	Of total pass reads bases (bp)
	Of total pass reads number
	Pass reads mean length (bp)
	Pass reads max length (bp)
	Pass reads N50 length (bp)

	S. lanzhouensis
	77,803,038,888
	4,587,627
	16,959
	193,555
	32,890

	S. glanis
	97,239,474,868
	 5,469,906
	17,777
	439,113
	38,360

	S. microdorsalis
	114,098,094,309
	4,829,208
	23,626
	649,630
	46,130


Table S5. Statistics from the Hi-C sequencing 
	Type
	S. lanzhouensis
	S. glanis
	S. microdorsalis

	Raw paired-end reads
	552,327,898
	580624286
	704,765,928

	Clean paired-end reads
	550,248,132
	580622814
	701,805,912

	Clean bases (G)
	82.44
	87.00
	105.09

	Clean paired-end reads rate (%)
	99.62
	99.99
	99.58

	Clean Q30 bases rate (%)
	87.78
	93.68
	89.93



Table S6. Statistics from the three genome assemblies
	Statistic type
	Contig length
	Scaffold length

	
	S. lanzhouensis
	S. glanis
	S. microdorsalis
	S. lanzhouensis
	S. glanis
	S. microdorsalis

	N50
	21,051,669
	12,159,293
	17,241,632
	28,264,549
	28,857,032
	28,330,328

	N60
	17,326,552
	10,760,502
	15,275,368
	25,556,995
	25,476,182
	27,085,741

	N70
	12,568,766
	9,283,219
	11,146,325
	22,489,288
	22,965,500
	23,853,357

	N80
	10,183,889
	5,397,422
	8,123,832
	20,539,691
	20,405,783
	21,960,819

	N90
	6,708,313
	2,689,752
	1,673,261
	18,007,474
	17,708,764
	20,271,866

	Longest
	31,102,407
	26,585,607
	41,098,000
	38,856,690
	43,660,191
	47,526,591

	Total
	794,160,797
	808,424,677
	831,829,925
	794,166,597
	808,560,677
	832,112,925

	Length>=1 kb
	794,160,797
	808,424,677
	831,828,978
	794,166,597
	808,560,677
	832,112,925

	Length>=2 kb
	794,160,797
	808,408,446
	831,802,542
	794,166,597
	808,544,446
	832,086,489

	Length>=5 kb
	794,160,797
	808,339,040
	831,740,429
	794,166,597
	808,479,081
	832,028,210



Table S7. Summary of BUSCO analysis results according to the assemblies
	Type
	S. lanzhouensis
	S. glanis
	S. microdorsalis

	
	Number
	Percent (%)
	Number
	Percent (%)
	Number
	Percent (%)

	Complete BUSCOs (C)
	3,503
	96.24
	3,550
	97.60
	3542
	97.30

	Complete and single-copy BUSCOs (S)
	3,462
	95.11
	3,504
	96.30
	3497
	96.10

	Complete and duplicated BUSCOs (D)
	41
	1.13
	46
	1.30
	45
	1.20

	Fragmented BUSCOs (F)
	35
	0.96
	19
	0.50
	20
	0.50

	Missing BUSCOs (M)
	102
	2.80
	71
	1.90
	78
	2.20

	Total BUSCO groups searched
	3,640
	100
	3,640
	100
	3640
	100





Table S8. Summary of CEMGA analysis results according to the assemblies
	Type
	S. lanzhouensis
	S. glanis
	S. microdorsalis

	
	Proteins
	Completeness (%)
	Proteins
	Completeness (%)
	Proteins
	Completeness (%)

	Total
	243
	97.98
	239
	96.37
	242
	97.58

	Group1
	63
	95.45
	62
	93.94
	63
	95.45

	Group2
	56
	100
	54
	96.42
	55
	98.21

	Group3
	59
	96.72
	58
	95.08
	59
	96.72

	Group4
	65
	100
	65
	100
	65
	100



Table S9. The full centromeric satellite sequences of the five Silurus genomes

	Species
	Centromeric satellite sequences

	S. asotus
Cen224
	CATTGTTGGGGTTTGAACCCACAACCTTGTGGGGACCTGCTGACCAGTAAACCTATGCTTTACCCACTGAGCTATCAGATCTGTCTTGTGCAAGCAGTCAATAAGCCTAATGAACCAGCATGGCTTCTTTAACATACTTCAACACTATGTAACTAGGGATAGGGTTAGGGTTAAACATCTGGGTTAGGGTTAGGAAGGATGGTAAAAAAAATTGTTTACCATGC

	S.lanzhouensis
Cen314
	TTTTAATGAGTTACATAGTGTTGAAGTATGGAAAAGAAGCCATGCTGGTTCATTAGGCTTATTGACCGCTTGCACAAGACAGATCTGATAGCTCAGTGGGTAAAGCATAGGTTTACTGGTCAGCAGGTCCCCACAAGGTTGTGGGTTCAAACCCCAGCATTGGCATGATAGTATTTATTTATTTTTTTTATATAAAATATAATAGTTTGTCTACTTTGTGATATTAAACTGTAAATCGATTTGTTAATTAGAGAGACCTGTTTAAAAGATTGCTTTATTTATTTGTCTTTGTTTTTTTTACTTCTTTGGCCTAC

	S. meridionalis Cen312 
	CCACTGAGCTATCAGATCTGTCTTGTGCAAGCAGTCAATAAGCCTAATGAACCAGCATGGCTTCTTTTCCATACTTCAACACTATGTAACTCATATTAAAAGTAGGCCAAACAAGTTAAAAAAAAAAAGACAAATAAATAAAGCAATCTTTCAAACAGGTCTCTCTAATTAACAAATCGATTTACATATTAATATCACAAAGTACACAAACAATTATATTAAAAAATAAAAAAAAAAATACTACCATGCCAATGCTGGGGCTTGAACCCACAACCTTGTGGGGACCTGCTGAACAGTAAACCTATGCTTTAC

	S. glanis
Cen311
	GTTTAATGTCACAAAGTAGACATACTATTATATTTCAAAAGAGAAATAAAAATGTCACCTTGGCAATGCTGGGGCTTGAACCCACAACCTTGTGGGGACCTGCTGACCAGTACACCTACGCCTTACCCACTGAGCTATCAGATCTGACTTGTGCAAGCAGTCAATAAGCCTAATGAACCAGCATGGCTTCTTTTCCATACTTCAACACCATGTAACTCATATTAAAAGTAGGCCAAACAAGTCTTTCAAAAAAGACAAAGAAATAAAGCAATCTTTTAAACAGGTCTCGTTAGATAACAAATCGATTTACA

	S. microdorsalis
Cen313
	TGGCCTACACCTAATATGAGTTACATGGTGTTGCAGTATGGAAAATAAGCCATGTTGGTTCATTAGGCTTATTGAATGGCTGTACAAGTCAGAAGAGTTAGCTCAGTGGGTAAGGTGTTGGTTTACAGATCAGCAGGTTCCCGCAAGTTTGGGGGTTCAAGCCCAGGCATAGCCATGGTAATAATTTTAATAATTTTTTTAACAAATCTAATAGTTTGTCTACTTTGTGACATTAAACTGTAAATCTATTTGTTATTTAAAGAGACCTGCTTATAAGATAGTTTTTTTTATTGTCTTTTTTGAAAGACTTGTT



[bookmark: OLE_LINK43]Table S10. Statistics from the Illumina sequencing of two out group species, Kryptopterus bicirrhis and Pterocryptis cochinchinensis
	Sample name
	Clean reads
	Bases (bp)
	Insert size (bp)
	Read length (bp)
	Q30
(%)
	GC (%)

	K. bicirrhis
	285,298,212
	42,794,731,800
	350
	150.00
	90.42
	39

	P. cochinchinensis
	381,775,792
	56,909,348,000
	350
	150.00
	91.85
	39



Table S11. Statistics from the Nanopore sequencing of two out group species, K. bicirrhis and P. cochinchinensis
	Sample
name
	Of total pass reads bases (bp)
	Of total pass reads number
	Pass reads mean length (bp)
	Pass reads max length (bp)
	Pass reads N50 length (bp)

	K. bicirrhis
	65,470,044,755  
	7,755,393
	8,442
	388,692
	27,360

	P. cochinchinensis
	80,100,605,580 
	3,754,333
	21,335
	320,849
	42,160



Table S12. Statistics from the genome assemblies of K. bicirrhis and P. cochinchinensis
	Statistic type
	K. bicirrhis
	P. cochinchinensis

	
	Contig length (bp)
	Contig number
	Contig length (bp)
	Contig number

	N50
	13878612
	20
	11021881
	29

	N60
	12316311
	25
	8241973
	39

	N70
	10032893
	32
	5528402
	54

	N80
	8410656
	39
	3355757
	77

	N90
	4786674
	50
	1132745
	125

	Longest
	27,885,841
	1
	27,224,413
	1

	Total
	695,105,097 
	133
	984,021,530
	402

	Length>=1kb
	695,105,097 
	133
	984,021,530
	402

	Length>=2kb
	695,105,097 
	133
	984,021,530
	402

	Length>=5kb
	695,105,097 
	133
	984,021,530
	402





Table S13. Statistics from re-sequencing of F-pools and M-pools

	Species
	Sample ID
	Raw reads
	Bases (Gb)
	GC (%)
	Q20 (%)
	Q30 (%)

	[bookmark: _Hlk35437681]S. lanzhouensis
	F-pool
	326,486,880
	48.97
	39.62
	96.38
	89.86

	
	M-pool
	281,036,380
	39.38
	39.02
	95.47
	88.08

	S. glanis
	F-pool
	311,586,864
	46.73
	40.82
	97.32
	90.36

	
	M-pool
	361,062,030
	54.15
	40.48
	96.03
	89.09

	S. microdorsalis
	F-pool
	429,214,352
	64.16
	38.26
	98.68
	95.18

	
	M-pool
	420,145,264
	62.82
	98.72
	95.33
	38.33

	K. bicirrhis
	F-pool
	227,735,066
	34.01
	41.88
	96.44
	89.91

	
	M-pool
	202,848,884
	30.12
	41.43
	96.57
	90.21

	P. cochinchinensis
	F-pool
	429,843,290
	64.26
	39.35
	97.71
	93.01

	
	M-pool
	348,892,200
	52.13
	39.15
	97.62
	92.68



Table S14. The alignment results of F-pools and M-pools of different Silurus species mapped to the reference genome

	Species
	Sample ID
	Clean reads
	Mapping rate (%)
	Depth (x)

	S. lanzhouensis
	F-pool
	324,595,042
	99.26
	64.06

	
	M-pool
	262,543,686
	99.38
	51.88

	S. glanis
	F-pool
	309,794,352
	99.23
	58.85

	
	M-pool
	360,079,872
	99.00
	69.02

	S. microdorsalis
	F-pool
	427,795,502
	99.15
	79.29

	
	M-pool
	418,830,020
	99.17
	77.58

	K. bicirrhis
	F-pool
	226,641,954
	97.98
	83.30

	
	M-pool
	200,846,966
	97.43
	77.92

	P. cochinchinensis
	F-pool
	428,446,174
	97.86
	67.96

	
	M-pool
	347,566,184
	98.73
	55.18



Table S15. The statistics of SNP calling in P. cochinchinensis and K. bicirrhis

	Species
	SNP number
	Female specific SNPs
	Male specific SNPs

	K. bicirrhis
	6,206,354
	3,179,957
	3,026,397

	P. cochinchinensis
	13,092,383
	5,558,223
	7,534,160




Table S16. Origin of Amhr2/Amhr2y sequences used for phylogenetic analysis

	Gene
	Source
	Gene
	Source

	Lepisosteus oculatus -Amhr2
	XP_015199519.1
	Ompok bimaculatus -Amhr2
	inferred from genome assembly (GCA_009108245.1)

	Esox lucius -Amhr2
	XP_019900665.3
	Pangasianodon hypophthalmus -Amhr2
	https://doi.org/10.15454/M3HYAX(Wen et al., 2022)

	Plecoglossus altivelis -Amhr2by
	(Nakamoto et al., 2021)
	Pangasianodon gigas -Amhr2
	

	Plecoglossus altivelis -Amhr2a
	
	Pangasius conchophilus -Amhr2
	

	Phyllopteryx taeniolatus -Amhr2y
	(Qu et al., 2021)
	Pangasius larnaudii -Amhr2
	

	Syngnathoides biaculeatus -Amhr2y
	
	Pangasius krempfi -Amhr2
	

	Phyllopteryx taeniolatus -Amhr2
	
	Pangasius mekongensis -Amhr2
	

	Syngnathoides biaculeatus -Amhr2
	
	Pangasius djambal -Amhr2
	

	[bookmark: OLE_LINK1]Perca flavescens -Amhr2a
	XP_028432776.1
	Pangasius bocourti -Amhr2
	

	Perca flavescens -Amhr2by
	XP_028443898.1
	Pangasius sanitwongsei -Amhr2
	

	Perca schrenkii -Amhr2a
	(Kuhl et al., 2024)
	Pangasius siamensis -Amhr2
	

	Perca schrenkii -Amhr2by
	
	Pangasius elongatus -Amhr2
	

	Takifugu rubripes -Amhr2
	XP_019900665.3
	Pangasius macronema -Amhr2
	

	Amphilophus citrinellus -Amhr2y
	(Nacif et al., 2021)
	Pangasianodon hypophthalmus -Amhr2y
	

	Archocentrus centrarchus -Amhr2y
	
	Pangasianodon gigas -Amhr2y
	

	Amphilophus citrinellus -Amhr2
	
	Pangasius conchophilus -Amhr2y
	

	Archocentrus centrarchus -Amhr2
	
	Pangasius krempfi -Amhr2y
	

	Electrophorus electricus -Amhr2
	XP_026868297.2
	Pangasius sanitwongsei -Amhr2y
	

	Astyanax mexicanus -Amhr2
	XP_022538368.1
	Pangasius djambal -Amhr2y
	

	Ictalurus punctatus -Amhr2
	XP_017331275.1
	Pangasius bocourti -Amhr2y
	

	Pelteobagrus fulvidraco -Amhr2
	XP_027015428.1
	Heteropneustes fossilis -Amhr2
	

	Cynoglossus semilaevis -Amhr2
	XP_024915829.1
	Clarias macrocephalus -Amhr2
	

	Scophthalmus maximus -Amhr2
	AWP02570.1
	Clarias batrachus -Amhr2
	

	Bagarius yarrelli -Amhr2
	inferred from genome assembly (GCA_005784505.1)
	Clarias magur -Amhr2
	

	Leiocassis longirostris -Amhr2
	inferred from genome assembly (GCA_041146805.1)
	Corydoras sp. -Amhr2
	

	Ameiurus melas -Amhr2
	inferred from genome assembly (GCA_012411365.1)
	Glyptosternon maculatum -Amhr2
	






Table S17. Summary statistics of annotated repeats
	[bookmark: OLE_LINK10]Type
	Smi
	Sgl
	Sla
	Sme
	Sas

	
	WG
	Chr24
	MSY
	WG
	Chr24
	MSY
	WG
	Chr24
	MSY
	WG
	Chr24
	MSY
	WG
	Chr5
	MSY

	SINE
	1.25 
	0.96 
	0.69 
	0.96 
	0.94 
	0.43 
	1.07 
	0.99 
	0.75 
	1.12 
	1.05 
	0.60 
	1.10 
	1.15 
	0.35 

	LINE
	L2/CR1/Rex
	6.11 
	5.11 
	6.41 
	5.57 
	5.33 
	7.92 
	4.36 
	5.27 
	7.91 
	4.66 
	5.30 
	7.02 
	4.38 
	4.64 
	7.15 

	
	RTE/Bov-B
	2.91 
	2.31 
	5.85 
	3.17 
	3.23 
	4.85 
	3.05 
	3.28 
	8.28 
	2.86 
	2.73 
	5.13 
	2.47 
	2.96 
	4.54 

	
	L1/CIN4
	0.67 
	0.45 
	0.13 
	0.37 
	0.55 
	3.28 
	0.48 
	0.56 
	3.71 
	0.22 
	0.68 
	4.61 
	0.51 
	0.61 
	7.11 

	
	R2/R4/NeSL
	0.01 
	0.01 
	0.27 
	0.03 
	0.06 
	0.00 
	1.03 
	0.07 
	1.45 
	0.05 
	0.09 
	0.26 
	1.18 
	0.03 
	0.03 

	
	R1/LOA/Jockey
	0.07 
	0.24 
	0.41 
	0.03 
	0.02 
	0.00 
	0.25 
	0.08 
	0.00 
	0.05 
	0.05 
	0.02 
	0.22 
	0.08 
	7.96 

	
	Penelope
	0.17 
	0.10 
	0.25 
	0.03 
	0.03 
	0.01 
	0.18 
	0.25 
	0.01 
	0.15 
	0.28 
	0.08 
	0.15 
	0.30 
	0.09 

	
	CRE/SLACS
	0.01 
	0.02 
	0.01 
	0.01 
	0.01 
	0.02 
	0.02 
	0.01 
	0.02 
	0.01 
	0.01 
	0.02 
	0.01 
	0.00 
	0.02 

	LTR
	Gypsy/DIRS1
	2.81 
	2.33 
	11.96 
	3.87 
	3.99 
	10.30 
	2.16 
	3.03 
	12.82 
	2.28 
	5.13 
	13.19 
	2.48 
	2.28 
	8.02 

	
	Retroviral
	0.51 
	0.82 
	5.28 
	0.67 
	1.22 
	5.71 
	0.75 
	4.04 
	5.59 
	0.73 
	3.87 
	6.67 
	0.81 
	2.56 
	7.87 

	
	BEL/Pao
	0.31 
	0.31 
	3.59 
	0.48 
	0.33 
	2.47 
	0.22 
	0.41 
	2.72 
	0.24 
	0.42 
	2.58 
	0.26 
	0.23 
	1.54 

	
	Ty1/Copia
	0.16 
	0.03 
	0.05 
	0.02 
	0.01 
	0.00 
	2.36 
	0.09 
	2.71 
	0.04 
	0.05 
	0.00 
	1.48 
	0.07 
	0.05 

	DNA
	Tc1/IS630/Pogo
	9.55 
	9.30 
	8.90 
	10.25 
	9.51 
	5.93 
	6.84 
	7.84 
	3.98 
	10.65 
	7.40 
	3.62 
	8.09 
	9.21 
	2.67 

	
	Hobo/Activator
	4.21 
	4.07 
	5.16 
	4.88 
	5.28 
	15.81 
	2.48 
	3.61 
	4.28 
	4.50 
	4.86 
	4.09 
	2.66 
	3.73 
	7.05 

	
	PiggyBac
	0.05 
	0.03 
	0.00 
	0.17 
	0.11 
	0.24 
	0.15 
	0.15 
	0.24 
	0.15 
	0.17 
	0.23 
	0.29 
	0.28 
	0.08 

	
	Tourist/Harbinger
	0.23 
	0.29 
	0.21 
	0.25 
	0.29 
	0.56 
	0.28 
	0.87 
	0.69 
	0.36 
	0.36 
	0.40 
	0.31 
	0.94 
	1.28 

	
	MITE
	1.27 
	1.61 
	2.30 
	0.20 
	1.30 
	0.03 
	3.14 
	3.36 
	2.25 
	0.10 
	3.21 
	3.65 
	2.58 
	2.80 
	3.35 

	
	RC
	0.37 
	0.27 
	0.41 
	0.12 
	0.13 
	0.03 
	0.48 
	0.82 
	1.50 
	0.98 
	1.07 
	5.54 
	0.43 
	0.55 
	3.79 

	
	Other
	4.14 
	9.58 
	7.73 
	1.35 
	2.80 
	5.27 
	8.62 
	12.08 
	9.75 
	4.76 
	9.69 
	7.99 
	7.23 
	9.43 
	8.05 

	Tandem repeats
	1.32 
	1.46 
	1.24 
	1.13 
	1.29 
	1.84 
	1.62 
	2.41 
	1.78 
	1.50 
	1.84 
	0.00 
	1.46 
	1.25 
	0.00 

	Satellites
	0.06 
	0.03 
	0.32 
	0.04 
	0.13 
	0.16 
	0.19 
	1.12 
	0.30 
	0.44 
	0.91 
	0.33 
	0.21 
	0.87 
	0.17 

	Simple repeats
	5.08 
	6.13 
	3.53 
	4.85 
	5.00 
	4.01 
	1.22 
	1.69 
	0.48 
	1.12 
	1.38 
	0.60 
	0.92 
	1.22 
	0.45 

	Low complexity
	0.42 
	0.44 
	0.39 
	0.37 
	0.35 
	0.22 
	0.06 
	0.07 
	0.00 
	0.05 
	0.07 
	0.23 
	0.05 
	0.05 
	0.24 

	Unknown
	6.08 
	4.94 
	8.87 
	5.37 
	4.45 
	10.06 
	2.90 
	2.41 
	3.09 
	5.11 
	1.61 
	3.19 
	2.07 
	0.94 
	3.32 

	Total
	47.77 
	50.82 
	73.96 
	44.19 
	46.37 
	79.17 
	43.91 
	54.49 
	74.31 
	42.13 
	52.23 
	70.03 
	41.35 
	46.19 
	75.17 





