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Supplementary Figure S2. The plot of the read length distribution/ratio of the subreads
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Supplementary Figure S3. Average depth for Illumina reads mapping to assembled genome and corresponding GC content. 
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Supplementary Figure S4. Sequence divergence rate for 4 type of repeat elements identified from Repbase (A) and de novo prediction (B).
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Supplementary Figure S5. Length distribution comparison of total genes, CDSs, exons, and introns of the annotated gene models of A. nigrocauda and other closely related fish species. Length distribution of total genes (a), CDSs (b), exons (c), and introns (d) were compared to those of Ctenopharyngodon idellus (C.id),  Cyprinus carpio (C.ca), Danio rerio (D.re), Gasterosteus aculeatus (G.ac), Takifugu rubripes (T.ru). 
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Supplementary Figure S6. Gene families’ expansion and contraction analysis for A. nigrocauda and other 14 fishes.
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Supplementary Figure S7. Expanded genes were marked by yellow in the HIF-1 signaling pathway of A. nigrocauda. 
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Supplementary Table S1. Statistics of contigs assembled from PACBIO long reads. 

	Name
	scaffold length (bp)
	scaffold number
	contig length (bp)
	contig number

	max_len
	66,382,954
	1
	14,790,580
	1

	N10
	62,144,506
	2
	10,089,872
	9

	N20
	56,867,972
	4
	7,476,361
	22

	N30
	48,371,291
	6
	5,886,788
	38

	N40
	44,045,269
	8
	4,413,500
	59

	N50
	42,678,128
	11
	3,397,711
	86

	N60
	41,350,092
	13
	2,824,486
	120

	N70
	40,391,094
	16
	2,283,874
	162

	N80
	37,215,343
	18
	1,709,649
	214

	N90
	36,063,290
	21
	1,214,437
	287

	Total_length
	1,054,045,138
	80
	1,053,816,138
	538


Supplementary Table S2. Length distribution of 24 chromosomes assembled with PACBIO and HIC anchoring.

	ID
	Length

	Superscaffold1
	66382954

	Superscaffold2
	62144506

	Superscaffold3
	56867972

	Superscaffold4
	57515027

	Superscaffold5
	41970900

	Superscaffold6
	43753008

	Superscaffold7
	51368025

	Superscaffold8
	48371291

	Superscaffold9
	43188871

	Superscaffold10
	40104110

	Superscaffold11
	44045269

	Superscaffold12
	42678128

	Superscaffold13
	44203473

	Superscaffold14
	40391094

	Superscaffold15
	32058659

	Superscaffold16
	41350092

	Superscaffold17
	36596543

	Superscaffold18
	36063290

	Superscaffold19
	40936703

	Superscaffold20
	36861994

	Superscaffold21
	41197416

	Superscaffold22
	31363827

	Superscaffold23
	37215343

	Superscaffold24
	32612968


Supplementary Table S3. Mapping statistics for Illumina reads to assembled genome.

	Type
	Ratio (%)

	Mapping rate
	96.00

	Genomic Coverage
	99.97

	Coverage (>= 5X)
	99.91

	Coverage (>= 10X)
	99.85

	Coverage (>= 20X)
	99.69


Supplementary Table S4. Statistics for repeat elements identified in A. nigrocauda genome. 

	Type 
	Repeat size(bp) 
	Percentage of genome

	Trf 
	63,912,818
	6.06

	Repeatmasker 
	230,095,446
	21.83

	Proteinmask 
	38,599,638
	3.66

	De novo 
	398,009,443
	37.76

	Total 
	546,625,304
	51.86


Supplementary Table S5. Detailed repeat elements’ composition and distribution in A. nigrocauda genome.

	
	RepeatMasker TEs 
	RepeatProteinMask TEs 
	De novo 
	Combined TEs

	
	Length(bp) 
	%in Genome 
	Length (bp) 
	% in Genome 
	Length(bp) 
	% in Genome 
	Length(bp) 
	% in Genome

	DNA 
	171,174,175
	16.24
	574,408
	0.05
	255,397,510
	24.23
	369,164,497
	35.02

	LINE 
	18,612,004
	1.77
	15,790,553
	1.5
	37,938,601
	3.6
	52,908,605
	5.02

	SINE 
	983,728
	0.09
	0
	0
	2,604,417
	0.25
	3,493,605
	0.33

	LTR 
	32,837,164
	3.12
	22,243,572
	2.11
	105,042,509
	9.97
	118,091,226
	11.2

	Satellite 
	10,263,867
	0.97
	0
	0
	4,008,878
	0.38
	14,041,877
	1.33

	Simple_repeat 
	3,188,118
	0.3
	0
	0
	8,023,271
	0.76
	10,985,252
	1.04

	Other 
	378
	0
	0
	0
	0
	0
	378
	0

	Unknown 
	1,979,348
	0.19
	0
	0
	2,201,414
	0.21
	4,176,517
	0.4

	Total 
	230,095,446
	21.83
	38,599,638
	3.66
	385,977,294
	36.62
	523,066,018
	49.62


Supplementary Table S6. BUSCO evaluation of 33606 protein-coding genes within A. nigrocauda genome.

	Term
	Num of Genes
	Percentage (%)

	Complete BUSCOs
	4330
	94.5

	Complete and single-copy BUSCOs
	4133
	90.2

	Complete and duplicated BUSCOs
	197
	4.3

	Fragmented BUSCOs
	49
	1.1

	Missing BUSCOs
	205
	4.4

	Total BUSCO groups searched
	4584
	100


Supplementary Table S7. Functional annotation of 33606 protein-coding genes with 6 databases. 
	Database
	Number
	Percent

	InterPro
	23,787 
	70.78%

	GO
	17,882 
	53.21%

	KEGG
	27,410 
	81.56%

	Swissprot
	24,625 
	73.28%

	TrEMBL
	27,502 
	81.84%

	NR
	29,639 
	88.20%

	Annotated
	29,674 
	88.30%


Supplementary Table S8. Non-coding genes’ annotation in A. nigrocauda genome.
	Type
	Copy 
	Average
length(bp)
	Total
length(bp) 
	% of genome

	miRNA
	975 
	88.86 
	86,640 
	0.0082

	tRNA
	5,017 
	81.85 
	410,660 
	0.0390

	rRNA
	rRNA 
	356 
	129.41 
	46,069 
	0.0044

	
	18S 
	8 
	834.50 
	6,676 
	0.0006

	
	28S 
	0 
	0.00 
	0 
	0.0000

	
	5.8S 
	0 
	0.00 
	0 
	0.0000

	
	5S 
	348 
	113.20 
	39,393 
	0.0037

	
	8S 
	0 
	0.00 
	0 
	0.0000

	snRNA
	snRNA 
	364 
	137.55 
	50,069 
	0.0047

	
	CD-box 
	75 
	106.51 
	7,988 
	0.0008

	
	HACA-box 
	49 
	160.39 
	7,859 
	0.0007

	
	splicing 
	221 
	142.29 
	31,445 
	0.0030

	
	scaRNA 
	9 
	247.22 
	2,225 
	0.0002


Supplementary Table S11. GO enrichment analysis for 582 genes with diet-specific AA mutations. 
	Rank in order
	GO process and name
	Genes (%)
	Pvalue

	1
	GO:0005201~extracellular matrix structural constituent
	14.14
	2.16E-05

	2
	GO:0042632~cholesterol homeostasis
	21.87
	0.000256

	3
	GO:0005581~collagen trimer
	14.28
	0.000298

	4
	GO:0006642~triglyceride mobilization
	100
	0.000669

	5
	GO:0034359~mature chylomicron
	100
	0.000669

	6
	GO:0034362~low-density lipoprotein particle
	75
	0.001142

	7
	GO:0071711~basement membrane organization
	75
	0.001142

	8
	GO:0045104~intermediate filament cytoskeleton organization
	22.72
	0.001719

	9
	GO:0050750~low-density lipoprotein particle receptor binding
	60
	0.001782

	10
	GO:0034361~very-low-density lipoprotein particle
	50
	0.002608

	11
	GO:2000042~negative regulation of double-strand break repair via homologous recombination
	50
	0.002608

	12
	GO:0033333~fin development
	19.23
	0.003246

	13
	GO:0030301~cholesterol transport
	42.85
	0.003635

	14
	GO:0005319~lipid transporter activity
	18.51
	0.003744

	15
	GO:0016358~dendrite development
	25
	0.003768

	16
	GO:0120020~cholesterol transfer activity
	37.5
	0.004876

	17
	GO:0005604~basement membrane
	17.24
	0.004901

	18
	GO:0009888~tissue development
	13.63
	0.005904

	19
	GO:0045345~positive regulation of MHC class I biosynthetic process
	100
	0.006275

	20
	GO:0042953~lipoprotein transport
	33.33
	0.006343


