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B & (Pangasianodon hypophthalmus) . ¥t 15, S il
(Ictalurus punctatus). F§ )7 K O 85 (Silurus meridi-
onalis). TU B8 FL DR 20 77 90 Rl BR 4 SR 449 F
7 NCBI (https://www.ncbi.nlm.nih.gov/assembly/),
W) e B DR 2 7 2 R0 RS 45 Rk B S g e,
T#H NCBI AL A G5 IR 1.

S EE AT RS A, SRR P 2H RS
1A ) B BE PR ) i A SRS i Xt B2 Y CDS (cod-
ing sequence) HJARYR, 45 1#H SeqKit v2.1.0 7E£k
£ ¥ (https:/github.com/shenwei356/seqkit), H3 &
1K CDS At N 275 58 [ 2417 5] rp 4 B e
CDS, I #FH&EMIFS, f H BLAST v2.13.0
BAFA R BLASTP XA Wb 9 58 H ¥ 51 EAT all-
vs-all tEX), EXZS 80 E N E-value<<le-5, 1t
X 25 B ff A OrthoFinder v2.5.4 (https:/github.com/

HPE K FE2:2: 3290 sponsored by China Society of Fisheries


https://www.ncbi.nlm.nih.gov/assembly/
https://www.ncbi.nlm.nih.gov/assembly/
https://www.ncbi.nlm.nih.gov/assembly/
https://www.ncbi.nlm.nih.gov/assembly/
https://www.ncbi.nlm.nih.gov/assembly/
https://github.com/shenwei356/seqkit
https://github.com/shenwei356/seqkit
https://github.com/shenwei356/seqkit
https://github.com/davidemms/OrthoFinder
https://www.china-fishery.cn
https://www.china-fishery.cn
https://www.china-fishery.cn

| = 5 Y irax
NS

I 24, 2024, 48(10): 109610

*1 SEEFARFERRIT

Tab. 1 Statistics of reference genomes

W4 BT 4 RefSeqi 5

species name Latin name RefSeq ID

Bt i e fi Lepisosteus oculatus GCF_000242695.1
NI A Scleropages formosus GCF_900964775.1
KIGF Gadus morhua GCF_902 167405.1
LLEEZR D7 Takifugu rubripes GCF_901000725.2
Kb Scophthalmus maximus GCF_022379125.1
i Oryzias latipes GCF_002234675.1
JeF Bt Oreochromis niloticus GCF_001858045.2
Fo i Electrophorus electricus GCF_013358815.1
il Clarias batrachus GCA_003987875.1
fIGHR ELfify Pangasianodon hypophthalmus ~ GCF_009078355.1
P XA Ietalurus punctatus GCF_001660625.1
MRS Silurus meridionalis GCF_014805685.1
FLIREF®  Pelteobagrus vachelli GCA _030014155.1
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Fig. 1 Analysis of gene families

(a) clusters of gene families in 14 fish genomes. The x-axis numbers 1-14 represented the S. Formosus, G. morhua, I. punctatus, E. electricus, T. rub-

ripes, L. longirostris, O. latipes, O. niloticus, P. vachelli, S. meridionalis, L. oculatus, P. hypophthalmus, S. maximus, and C. batrachus respectively. (b)

Venn diagram of gene families among L. longirostris, P. vachelli, S. meridionalis, and I. punctatus.
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EYER
330 300 250 200 140 66 23 2.6 million years ago

< PR L oculatus

W eta S, formosus

KVWGHSE G morhua

LIEARTiE T rubripes
KZEHT S, maximus
I: B O. latipes
| Je P H et O. niloticus

g E. electricus
it C. batrachus
KR E&G P, hypophthalmus

S Ca e TN Cr.

4H Phanerozoic

B XA L punctatus
BT K IA%f S meridionalis

KWfifi L. longirostris
TLIRFEFf P vachelli

Pa. N.

B2 4mMaXNRGELEH
FRAN ST LG IR BT L0 43 T 11 95% B X 1], KW P T R B8 A AT A0 GRSt o Ca JERAL, Pe. “RAL, Tr. =&

2, kP4, Cr. AE4, Pa ii4d, NOHiZHE=4.

Fig.2 Phylogenetic tree of 14 fish species

The estimated divergence time with a 95% confidence interval is highlighted in green shading. The split between L. longirostris and P. vachelli was high-

lighted in red shading. Ca. Cambrian, Pe. Permian, Tr. Triassic, Ju. Jurassic, Cr. Cretaceous, Pa. Paleogene, N. Neogene.
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Tab.2 Comparison of the genomes of

P. vachelli and L. longirostris

FE IR 2 AFAE LR KWyfi
genome features P.vachelli L. longirostris
FEFHK/NMb - genome size 692.10 703.39
et A% H/A  chromosome number 26 26
FERFH/A  gene number 22203 23707
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L 3. ARG WA E K W8 . RO it &
HAZ flit 4T PCR B0AE, 7EK Wi (L REd 18
730 bp M A-AT, A B IR B Ut P LRE Y 1 1
339 bp WY AT, T AEH 24 28 B mT DA [R]BE 3 H
730 1 339 bp M AP K/N &5t , FFHI B E =9
F/NEE DAL b v B A 5% ) Ik 2 57 (I 5-a).
I 51 IS T AR A, 250 SR IR [
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Ky

L. longirostris

I | 2 | 3 [ 4] 5] 6] 78] 9] 10]11]12]13]14]15]16]17]18]19]20]21|22|23[24]25|26

1383 207.4 276.6 345.7 414.8 484 553.1 6223

9.1

6

[4 Te6e [7 T12178 [9o [11]10]13T15]17 14 2018 [19 21116 2226 24]25]23

68.5 137.1 205.6 274.1

342.7

411.2 479.7 548.3 616.8 Mb

B3 KM 5RKEREEFAHEMEINER
AR KW S B [, AR T IR B SR R AL, 2 A AR BT W R IR 41 2 W ) 3 e

Fig. 3 Genome synteny between P. vachelli and L. longirostris

The x-axis represented the genome of the L. longirostris, and the y-axis represented the genome of P. vachelli. The lines indicated the collinearity

between the genomes of the two species.

2021 4%, 2242 K RN R R E 2R 5 2 HE
i 2 Tl AR AR A TR Y 210 A4S [ HOB b Fbeh
Ai—F RAesc . it aess, FRATIEEE AL
BEARIOE RAEIR, ARG AFILS, miGAK . 4t
Wi, P AE . ez n PR E M, me®
B kA [O. niloticus ()]*BF . Ak £ [O. aureus
(O W2 /B e fa, HA iR g8
FOHRHR, R LM E A (Q) 5 IR #H Fi M
() 2 fE Bl 1 S B—AFEW, EmERNE
REL TACREAS E 22 I8 TR RE I T 2 H T
ik ER, mMAEMRM AT, MK, HEhk
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GACCGGGGGAGAAAACCAGAGTACCCGGAGGAAACCCCCGAGGCACGGGGAGAAAAT GCAACTCCACACACACAAGGTGG 559
................................................................................ 254
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................................................................................ 254
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Fig. 4 Primer design schematic

Black represented sequences consistent between the two species, light blue represented unique or divergent sequences for each species, and the red box

indicated the primer positions designed in this study.
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Fig. 5 Validation results of the molecular marker in different populations

(a) gel electrophoresis result in the middle and lower reaches of the Yangtze River. Lanes 1-3, 6-7, and 11-13 are females and the rest are males. M.

DL2000 plus. (b) gel electrophoresis result in Yangtze River upstream population. Lanes 1-4, 9-12, and 17-20 are females and the rest are males. M.

DL5000.
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Identification of Pelteobagrus vachelli, Leiocassis longirostris and
their interspecific hybrid by DNA markers

GONG Gaorui ', LIAO Qian', SUN Ruidong', WANG Zhongwei’, JIANG Jun®, MEI Jie "

(1. Hubei Hongshan Laboratory, College of Fisheries, Huazhong Agricultural University, Wuhan 430070, China;
2. State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology,
Chinese Academy of Sciences, Wuhan 430072, China;
3. College of Animal Science and Technology, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: The Pelteobagrus vachelli and Leiocassis longirostris, belong to the order Siluriformes and family Bag-
ridae, respectively fall under the genus Pelteobagrus and Leiocassis. Their interspecific hybrid offspring exhibit
superior growth performance, suggesting significant production potential. As the hybrid offspring of P. vachelli
and L. longirostris share similar morphological features with their parents, confusion may arise in production.
DNA molecular markers can be used to accurately and rapidly distinguish species, and are commonly used for spe-
cies identification. In this study, based on the published genomic data of P. vachelli and L. longirostris, comparat-
ive genomic analysis revealed a close evolutionary relationship between the two species. The estimated diver-
gence time was about 3.7 million years ago. Moreover, through chromosome sequence synteny analysis, it was
found that both species had 26 pairs of chromosomes. These chromosomes corresponded one-to-one, with no
observed chromosomal fusions, only intra-chromosomal rearrangements. Based on these results, a 391 bp INDEL
was identified in the patj gene sequence in the two fish species. Using this differential fragment, we designed the
primer PVLL. This primer only amplified a 339 bp band in P. vachelli and a 730 bp band in L. longirostris, while
in the hybrid species, it amplified both 339 bp and 730 bp bands. The difference in the amplified bands could be
used to distinguish the three species, regardless of gender accurately . We further verified the validity of the
primers in different populations. Accordingly, our study provides a theoretical basis for hybrid breeding between
P. vachelli and L. longirostris through comparative genomic analysis. Furthermore, we developed a molecular
marker that could efficiently and accurately identify P. vachelli, L. longirostris, and their interspecific hybrids,
which will greatly improve the efficiency of hybrid breeding production.

Key words: Pelteobagrus vachelli; Leiocassis longirostris; hybrid breeding; comparative genomics; molecular
marker; species identification
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