Supplementary Table S1 Statistics of PacBio sequencing data

	PacBio sequencing
	Statistics

	Read number
	8 835 856

	Base number
	113 928 956 450

	Mean length (bp)
	12 893

	N50 (bp)
	18 054

	Read number of fragments longer than 5 Kb 
	6 831 058

	Read percentage of fragments longer than 5 Kb 
	77.31%

	Base number of fragments longer than 5 Kb
	108 953 930 585

	Base percentage of fragments longer than 5 Kb
	95.63%

	Depth (×)
	145


Supplementary Table S2 BUSCO notation assessment results of leopard coral grouper genome

	BUSCO notation
	Percentage (%)
	Number of genes

	Complete single-Copy BUSCOs
	90.50
	4 149

	     Complete and single-copy BUSCOs
	88.50
	4 034

	     Complete and duplicated BUSCOs
	2.50
	115

	Fragmented BUSCOs
	1.70
	78

	Missing BUSCOs
	7.80
	358

	Total BUSCO groups searched
	100
	4,584


Supplementary Table S3 Assembly statistics of leopard coral grouper genome based on PacBio and Hi-C technology

	ID
	Chromosome
	Sequence number
	Sequence length (bp)
	Gene number 

	1
	Chr01
	87
	42 685 566
	1 205

	2
	Chr02
	47
	42 059 005
	940


	3
	Chr03
	46
	38 158 481
	1 126

	4
	Chr04
	32
	37 743 081
	963

	5
	Chr05
	44
	37 020 500
	965

	6
	Chr06
	67
	36 725 210
	891

	7
	Chr07
	53
	36 063 594
	1 207

	8
	Chr08
	71
	35 874 999
	1 149

	9
	Chr09
	44
	35 389 916
	1 050

	10
	Chr10
	47
	34 657 930
	1 035

	11
	Chr11
	58
	34 616 500
	865

	12
	Chr12
	45
	34 117 940
	1 015

	13
	Chr13
	41
	33 579 070
	873

	14
	Chr14
	53
	33 174 000
	955

	15
	Chr15
	36
	32 688 519
	864

	16
	Chr16
	51
	32 150 207
	878

	17
	Chr17
	49
	31 444 801
	935

	18
	Chr18
	34
	29 264 940
	1 131

	19
	Chr19
	46
	28 624 681
	704

	20
	Chr20
	35
	28 147 081
	845

	21
	Chr21
	28
	25 625 633
	669

	22
	Chr22
	25
	25 156 635
	747

	23
	Chr23
	29
	20 868 508
	657

	24
	Chr24
	23
	18 735 579
	569

	Total
	　
	1 091 (91.99%)
	784 572 376 (99.62%)
	22 238 (99.65%)


Supplementary Table S4 Statistics of repeat sequences in leopard coral grouper genome
	Type
	Predicted repeat
	　
	RepBase
	　
	TE protein database
	　
	All repeat

	
	Number
	Length (bp)
	Percentage of sequences (%)
	　
	Number
	Length (bp)
	Percent of sequence (%)
	　
	Number
	Length (bp)
	Percentage of sequences (%)
	　
	Number
	Length (bp)
	Percentage of sequences (%)

	DNA
	605 723
	104 099 002
	13.219
	　
	343 850
	26 871 646
	3.412
	　
	909
	503 672
	0.065
	　
	808 677
	111 693 098
	14.181

	LINE
	94 545
	21 056 996
	2.674
	
	51 201
	12 121 423
	1.54
	
	35 049
	11 069 979
	1.405
	
	135 729
	26 212 322
	3.329

	LTR
	28 412
	7 010 291
	0.889
	
	32 263
	4 464 359
	0.567
	
	4 609
	2 878 971
	0.365
	
	57 382
	9 810 107
	1.245

	SINE
	14 929
	2 276 746
	0.288
	
	3 003
	359 032
	0.046
	
	-
	-
	-
	
	16 333
	2 350 545
	0.298

	Other
	34 869
	8 869 049
	1.126
	
	850
	126 254
	0.016
	
	66
	21 834
	0.003
	
	70 780
	12 256 380
	1.557

	Unknown
	617 470
	110 340 628
	14.01
	
	41 736
	4 557 381
	0.578
	
	-
	-
	-
	
	616 973
	110 151 148
	13.986

	Total
	1 395 948
	253 652 712
	32.206
	　
	472 903
	48 500 095
	6.159
	　
	40 633
	14 474 456
	1.838
	　
	1 705 874
	272 473 600
	34.596


DNA: DNA repeat elements; LINE: Long interspersed nuclear elements; LTR: Long terminal repeat elements; SINE: Short interspersed nuclear elements.
Supplementary Table S5 Statistics of ncRNA in leopard coral grouper genome

	Type
	Number of sequences
	Percentage of sequences (%)

	lncRNA
	4
	0.16

	miRNA
	545
	21.95

	rRNA
	246
	9.91

	ribozyme
	2
	0.08

	sRNA
	21
	0.85

	snRNA:snoRNA:CD-box
	125
	5.03

	snRNA:snoRNA:HACA-box
	92
	3.71

	snRNA:snoRNA:scaRNA
	11
	0.44

	snRNA:splicing
	395
	15.91

	tRNA
	1 042
	41.97

	Total
	2 483
	100.00


Supplementary Table S6 Summary statistics of predicted protein-coding genes of leopard coral grouper

	Gene set
	Number of genes
	Mean CDS length (bp)
	Exons per transcript
	Mean exon length (bp)
	Mean intron length (bp)

	De novo
	
	
	
	
	

	    Glimmerhmm
	51 359
	845
	5.9
	144
	2 750

	    Augustus
	29 602
	1 516
	8.6
	175
	1 918

	    Snap
	28 713
	1 613
	11.7
	138
	4 736

	    Genemarkes
	41 357
	1 168
	7.1
	165
	1 370

	Homology
	
	
	
	
	

	    Oreochromis niloticus
	21 284
	1 828
	10.5
	173
	1 242

	    Cyprinus carpio
	21 861
	1 275
	7.4
	171
	1 277

	    Salmo salar
	10 600
	1 619
	9.1
	177
	1 338

	    Larimichthys crocea
	20 361
	1 863
	10.9
	170
	1 257

	    Oryzias latipes
	19 392
	1 868
	10.7
	174
	1 266

	RNA-seq
	28 329
	1 549
	12.2
	354
	1 930

	Merged set
	22 317
	1 836
	11.2
	276
	1 890


Supplementary Table S7 GO enrichment of expanded genes in leopard coral grouper genome

	GO ID
	Description
	P-value
	q-value

	GO:0008292
	Acetylcholine biosynthetic process
	2.79016E-40
	1.43228E-38

	GO:0015871
	Choline transport
	2.79016E-40
	1.43228E-38

	GO:1900620
	Acetate ester biosynthetic process
	2.79016E-40
	1.43228E-38

	GO:0008291
	Acetylcholine metabolic process
	2.12483E-39
	6.54448E-38

	GO:1900619
	Acetate ester metabolic process
	2.12483E-39
	6.54448E-38

	GO:0042136
	Neurotransmitter biosynthetic process
	1.26638E-38
	3.25037E-37

	GO:0042133
	Neurotransmitter metabolic process
	2.70727E-37
	5.95599E-36

	GO:0015696
	Ammonium transport
	1.47559E-31
	2.84052E-30

	GO:0097164
	Ammonium ion metabolic process
	1.985E-28
	3.39655E-27

	GO:0015850
	Organic hydroxy compound transport
	3.65479E-26
	5.62837E-25

	GO:0001505
	Regulation of neurotransmitter levels
	5.17508E-26
	7.24511E-25

	GO:0071705
	Nitrogen compound transport
	2.63645E-23
	3.38344E-22

	GO:0015074
	DNA integration
	1.92691E-22
	2.28264E-21

	GO:0006032
	Chitin catabolic process
	8.40609E-17
	8.09086E-16

	GO:0046348
	Amino sugar catabolic process
	8.40609E-17
	8.09086E-16

	GO:1901072
	Glucosamine-containing compound catabolic process
	8.40609E-17
	8.09086E-16

	GO:0006030
	Chitin metabolic process
	1.76172E-16
	1.59591E-15

	GO:0006026
	Aminoglycan catabolic process
	6.6291E-16
	5.67156E-15

	GO:1901071
	Glucosamine-containing compound metabolic process
	1.2065E-15
	9.77899E-15

	GO:0006040
	Amino sugar metabolic process
	9.62541E-15
	7.41156E-14

	GO:0015672
	Monovalent inorganic cation transport
	1.61153E-13
	1.18179E-12

	GO:1901136
	Carbohydrate derivative catabolic process
	8.04951E-12
	5.63466E-11

	GO:0006022
	Aminoglycan metabolic process
	2.37111E-11
	1.58761E-10

	GO:0071702
	Organic substance transport
	2.22969E-10
	1.43072E-09

	GO:0015812
	Gamma-aminobutyric acid transport
	3.91028E-10
	2.40873E-09

	GO:0006811
	Ion transport
	2.90427E-09
	1.72022E-08

	GO:0006812
	Cation transport
	3.15453E-09
	1.79925E-08

	GO:0006259
	DNA metabolic process
	1.07348E-08
	5.90414E-08

	GO:0007160
	Cell-matrix adhesion
	1.63816E-08
	8.69918E-08

	GO:1901565
	Organonitrogen compound catabolic process
	1.82688E-08
	9.37798E-08

	GO:0031589
	Cell-substrate adhesion
	6.50623E-08
	3.23213E-07

	GO:0044711
	Single-organism biosynthetic process
	8.38569E-08
	4.03561E-07

	GO:0006807
	Nitrogen compound metabolic process
	2.3767E-07
	1.10913E-06

	GO:0006836
	Neurotransmitter transport
	1.10067E-06
	4.98537E-06

	GO:0044765
	Single-organism transport
	1.20982E-06
	5.32321E-06

	GO:0015718
	Monocarboxylic acid transport
	1.54404E-06
	6.60504E-06

	GO:1902578
	Single-organism localization
	2.13501E-06
	8.88624E-06

	GO:0006810
	Transport
	3.50238E-06
	1.41939E-05

	GO:0006955
	Immune response
	3.66567E-06
	1.44747E-05

	GO:0051234
	Establishment of localization
	4.80435E-06
	1.84967E-05

	GO:0051179
	Localization
	8.51771E-06
	3.19933E-05

	GO:0065008
	Regulation of biological quality
	1.46732E-05
	5.38018E-05

	GO:0006865
	Amino acid transport
	2.8426E-05
	0.000101805

	GO:0002474
	Antigen processing and presentation of peptide antigen via MHC class I
	7.7992E-05
	0.000272972

	GO:0048002
	Antigen processing and presentation of peptide antigen
	0.000203475
	0.000696337

	GO:0009057
	Macromolecule catabolic process
	0.000326641
	0.001093537

	GO:0019882
	Antigen processing and presentation
	0.000523341
	0.001714777

	GO:0055085
	Transmembrane transport
	0.000539393
	0.001730554

	GO:0046942
	Carboxylic acid transport
	0.000622554
	0.0019566

	GO:0015849
	Organic acid transport
	0.000680925
	0.002097249

	GO:0007268
	Synaptic transmission
	0.001894526
	0.005504849

	GO:0099536
	Synaptic signaling
	0.001894526
	0.005504849

	GO:0099537
	Trans-synaptic signaling
	0.001894526
	0.005504849

	GO:0006909
	Phagocytosis
	0.001946707
	0.005551721

	GO:0015711
	Organic anion transport
	0.003613314
	0.01011728

	GO:0006278
	RNA-dependent DNA replication
	0.004155741
	0.011428287

	GO:0002376
	Immune system process
	0.004350793
	0.011754775

	GO:0060326
	Cell chemotaxis
	0.005824561
	0.015465213

	GO:0005975
	Carbohydrate metabolic process
	0.006036934
	0.01575742

	GO:0007267
	Cell-cell signaling
	0.007502033
	0.019255219

	GO:0002253
	Activation of immune response
	0.008031702
	0.020276757

	GO:0050778
	Positive regulation of immune response
	0.00903444
	0.022440384

	GO:1901575
	Organic substance catabolic process
	0.011295274
	0.027610671

	GO:0006952
	Defense response
	0.01173425
	0.02823554

	GO:1901135
	Carbohydrate derivative metabolic process
	0.012992748
	0.030782819

	GO:0050776
	Regulation of immune response
	0.016551931
	0.038621172

	GO:0002684
	Positive regulation of immune system process
	0.018060994
	0.04151333

	GO:0009056
	Catabolic process
	0.01935666
	0.043837141


Supplementary Table S8 Statistics of raw data from RNA-seq

	Sample
	Raw Reads
	Raw Bases (bp)
	Length (bp, L;R)
	Raw Q20 (%, L;R)
	Raw Q30 (%, L;R)
	Raw GC (%, L;R)

	R1
	24 496 912
	7 349 073 600
	150;150
	97.74;95.49
	94.01;90.08
	49.54;49.28

	R2
	27 094 819
	8 128 445 700
	150;150
	97.83;96.05
	94.14;90.88
	49.53;49.20

	R3
	25 237 924
	7 571 377 200
	150;150
	97.65;96.23
	93.85;91.29
	48.22;48.05

	B1
	24 566 164
	7 369 849 200
	150;150
	97.97;96.65
	94.83;92.42
	47.26;47.04

	B2
	26 092 310
	7 827 693 000
	150;150
	97.34;94.42
	93.07;88.29
	48.45;48.77

	B3
	30 586 200
	9 175 860 000
	150;150
	97.42;95.48
	93.25;89.94
	48.12;48.12


L: Left reads; R: Right reads.
Supplementary Table S9 Genome size of Perciformes

	Species
	English name
	Whole Genome Shotgun (WGS)
	Size of genome 

	Larimichthys crocea
	Large yellow croaker
	NCBI:RQIN00000000.1 
	721.257

	Gasterosteus aculeatus
	Three-spined stickleback
	NCBI:VDFJ00000000.1
	467.450

	Cyclopterus lumpus
	Lumpfish
	NCBI:WNNC00000000.1
	526.935

	Cebidichthys violaceus
	Monkeyface prickleback
	NCBI:NJBE00000000.1
	593.000

	Liparis tanakae
	Tanaka's snailfish
	NCBI:SRLO00000000.1
	498.98

	Anarrhichthys ocellatus
	Wolf-eel
	NCBI:SAUM00000000.1
	612.791

	Sebastes nudus
	
	NCBI:RZNL00000000.1
	724.045

	Cottoperca gobio
	Bony fish
	NCBI:CAAAFJ01
	 609.39

	Hypoplectrus puella
	Barred hamlet
	NCBI:UXGA00000000.1
	612.292

	Sebastes norvegicus
	Golden redfish
	NCBI:OMLK00000000.1
	717.741

	Myoxocephalus scorpius 
	Shorthorn sculpin
	NCBI:OMPK00000000.1
	520.316

	Cottus rhenanus
	
	NCBI:LKTN00000000.1
	 563.609

	Sander vitreus
	Walleye
	NCBI:SOZC00000000.1
	782.908

	Sebastes steindachneri
	
	NCBI:LCWK000000000.1
	648.011

	Sebastes minor
	
	NCBI:LHCJ00000000.1
	681.653

	Ophiodon elongatus
	
	NCBI:SAUL00000000.1
	635.568

	Epinephelus species
	
	
	

	Epinephelus akaara
	Red-spotted grouper
	Dryad: doi:10.5061/dryad.4398b9f
	1.135

	Epinephelus lanceolatus
	Giant grouper
	NCBI: SZWH00000000
	1.086

	Epinephelus coioides
	Orange-spotted grouper
	Unpublished
	1.020

	Epinephelus fuscoguttatus
	Brown-marbled grouper
	Unpublished
	1.047
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Supplementary Figure S1 Distribution of PacBio read lengths
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Supplementary Figure S2 KEGG enrichment of predicted protein-coding genes
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Supplementary Figure S3 GO enrichment of predicted protein-coding genes
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Supplementary Figure S4 EggNOG enrichment of predicted protein-coding genes
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Supplementary Figure S5 Differentially expressed genes (DEGs) between brown and red leopard coral groupers
A: Volcano plot of expressed genes using edgeR. Green indicates up-regulated genes in brown fish; red indicates up-regulated genes in red fish. B: Venn graph of DEGs from edgeR and Limma.
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