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Supplementary Figure S1 K-mer frequency distribution of L. longirostris



Supplementary Figure S2 Venn diagram of gene function annotation



Supplementary Figure S3 Venn diagram of orthologous genes



Supplementary Tables

Supplementary Table S1 Sequencing data for L. longirostris genome assembly

Types
Sequencing
strategy

Insert size (bp)
Raw data
(Gb)

Clean data
(Gb)

Mean read
length (bp)

Sequence coverage
(X)

Genome
BGI-SEQ500 200-300 76.93 64.11 100 93.05
Nanopore - 43.23 - 24,300 61.48

Hi-C - 243.13 126.35 100 179.63
Transcriptome Illumina 250-300 9.83 9.65 150 -

Supplementary Table S2 Assembly statistics of L. longirostris genome
Genome assembly Contig Length (bp) Contig number
Total 703,192,559 389
Max 16,905,276
Number≥2kb
N50 4,293,955
N60
N70
N80
N90 998,020



Supplementary Table S3 Summary of 26 assembled chromosomes in L. longirostris
genome

Chromosomes Length (Mbp) Percentage

Chr1 43.97 6.25

Chr2 40.42 5.75

Chr3 36.30 5.16

Chr4 33.36 4.74

Chr5 33.31 4.74

Chr6 32.52 4.62

Chr7 31.99 4.55

Chr8 30.13 4.28

Chr9 29.33 4.17

Chr10 29.08 4.13

Chr11 28.03 3.98

Chr12 27.85 3.96

Chr13 25.36 3.61

Chr14 24.16 3.43

Chr15 24.11 3.43

Chr16 23.71 3.37

Chr17 21.98 3.12

Chr18 21.32 3.03

Chr19 20.55 2.92

Chr20 19.22 2.73

Chr21 18.90 2.69

Chr22 18.86 2.68

Chr23 18.31 2.60

Chr24 17.81 2.53

Chr25 17.40 2.47

Chr26 17.36 2.47

Linked Total 685.35 97.44

Unlinked Total 18.03 2.56



Supplementary Table S4-1 Classification of repeat elements in L. longirostris genome
Repbase TEs De novo TEs TE protiens Combined TEs

Type Length
(Mb)

% in
genome

Lengt
h (Mb)

% in
genome

Length
(Mb)

% in
genome

Length
(Mb)

% in
genome

DNA 80.23 11.41 107.28 15.25 948.20 0.13 146.40 20.81
LINE 30.71 4.37 64.31 9.14 19.22 2.73 82.19 11.68
SINE 15.34 2.18 6.28 0.89 0 0.00 20.52 2.92
LTR 19.17 2.73 68.24 9.7 8.42 1.2 78.65 11.18
Others 0.03 0.00 0 0.00 0 0.00 0.03 0.00

Unknown 0 0.00 1.96 0.28 0 0.00 1.96 0.28
Total 129.07 18.35 214.87 30.55 28.53 4.06 239.11 33.99

Supplementary Table S4-2 Proportion of repetitive elements in partial teleost genomes
Species % in genome References

Leiocassis longirostris 33.99 This study
Danio rerio 52.2 Howe et al., 2013

Onychostoma macrolepis 46.23 Sun et al., 2020
Bagarius yarrelli 35.26 Jiang et al., 2019

Glyptosternon maculatum 33.96 Liu et al., 2018
Ictalurus punctatus 32.56 Chen et al., 2016
Cyprinus carpio 31.3 Xu et al., 2014
Oryzias latipes 30.68 Kasahara et al., 2007

Larimichthys crocea 26.13 Chen et al., 2019
Gasterosteus aculeatus 13.48 Jones et al., 2012

Fugu rubripes 7.1 Aparicio et al., 2002
Tetraodon nigroviridis 5.7 Van de Peer, 2004
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Supplementary Table S5 Statistics of predicted protein-coding genes in L. longirostris genome

Method Gene numbers
Average gene
length (bp)

Average CDS
length (bp)

Average
intron length

(bp)

Average exon
length (bp)

Average exon
per gene

Homolog

D. rerio 22,607 24,906.24 1,586.43 2,991.09 180.35 8.80

G. aculeatus 19,515 14,591.05 1,522.77 1,622.74 168.20 9.05

I. punetaus 23,916 19,607.43 1,698.77 2,068.38 175.89 9.66

L. crocea 19,859 21,505.49 1,685.09 2,269.19 173.10 9.73

O. niloticus 19,427 25,587.29 1,664.02 2,771.77 172.78 9.63

O. latipe 19,122 58,907.43 1,603.53 7,358.53 182.48 8.79

P. hypophthalmus 22,691 20,471.44 1,737.03 2,119.68 176.56 9.84

T. fulvidraco 25,662 19,646.64 1,676.25 2,081.63 174.01 9.63

T. rubripes 18,205 16,156.31 1,440.29 1,964.65 169.64 8.49

De novo Augustus 23,758 14,112.19 1,448.53 1,734.99 174.54 8.30

Transcript PASA 51,771

Merge Glean 23,708 16,546.44 1,792.67 1,547.65 170.20 10.53



Supplementary Table S6 Statistics of gene function annotation in L. longirostris
genome

Number Percent (%)

Total 23,708 100

SwissProt 21,692 91.50

KEGG 20,072 84.66

TrEMBL 23,114 97.49

InterPro 21,169 89.29

GO 16,638 70.18

Annotated 23,170 97.73

Unannotated 538 2.27

Supplementary Table S7 Statistics of noncoding RNAs in L. longirostris genome
Type Copy Average length(bp) Total

length(bp)
Percentage in
Genome (%)

miRNA 422 85.1 35,939 0.005109
tRNA 2,118 75.07 159,004 0.022605

rRNA

rRNA 919 110.83 101,867 0.014481
18s 14 429.79 6,017 0.000855
28s 60 184.3 11,058 0.001572
5.8s 3 132 396 0.000056
5S 842 100.22 84,386 0.011997

snRNA

snRNA 970 139.93 135,733 0.019297
CD-box 135 122.78 16,575 0.002356

HACA-box 57 154.98 8,834 0.001256
splicing 763 142.23 108,519 0.015428



Supplementary Table S8 Statistics of single-copy ortholog families

Species
Genes
number

Unclustered
genes

Family
number

Unique gene
families

Average
genes per
family

L. longirostris 23,708 845 15,642 68 1.46

D. rerio 24,285 616 15,307 64 1.55

A. mexicanus 25,679 690 15,926 102 1.57

G. aculeatus 20,801 1,403 13,897 34 1.40

G. maculatum 21,755 3,173 13,909 127 1.34

I. punctatus 22,722 400 15,413 32 1.45

L. oculatus 18,199 1,213 15,760 176 1.08

O. niloticus 21,377 196 14,155 12 1.50

O. latipes 22,564 567 14,743 60 1.49

P. fulvidraco 23,258 246 15,574 23 1.48

T. rubripes 19,701 672 14,224 36 1.34


