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CHEN Honglin!'*, OUYANG Miaofeng?, ZHOU Huan'?, LIU Fangfang', CAI
Huiyi!, LOU Bao!"

1. State Key Laboratory for Managing Biotic and Chemical Threats to the Quality and Safety of
Agro-products, Institute of Hydrobiology, Zhejiang Academy of Agricultural Sciences, Hangzhou
310021, China
2. Faculty of Life Sciences, Huzhou University, Huzhou 313000, China
3. Key Laboratory of Freshwater Aquatic Genetic Resources, Shanghai Ocean University,
Ministry of Agriculture, Shanghai 201306, China

A b s t rTaecrdd :claw crayfish (Ch er a x q u a)disr ai cammeérdialtyaadd u s
ecologically significant species that displays a unique intersex model with an ovotestis
gonad and was identified to have functional testes and a vestigial ovary, which was
inhibited by androgenic gland-specific insulin-like hormone (IAG), but the underlying
molecular mechanisms are still unclear. In this study, the structure and transcriptomic
profiles of ovotestis and female and male gonad was analysis and compared, 406 DEGs
were identified, among which membrane-anchored AG-specific factor (MA G
exhibited significantly greater expression in ovotestis gonads than in male or female
gonads. The localization of the MAG protein and IAG hormone in ovotestis suggested
that MAG plays a role in the transport of the IAG hormone into oocytes and its
intracellular localization. Furthermore, analysis of gene regulation relationship revealed
that | A @ositively regulates M A Gexpression, while M A Gnegatively regulates
vitellogenin gene (V T JGexpression, suggesting a novel | A-MA &/ T Gegulatory
pathway associated with ovarian development, which may be related to the formation
of ovotestis gonads in intersex red claw crayfish. These results will enhance the
knowledge of | A-fslated pathways in the female reproductive axis, as well as the

mechanisms of sexual differentiation in crustaceans.

K ewo r dn&rsex; ovotestis; ovarian suppression; IAG hormone; MAG.
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Regul ation of growth and
adaptation mechanism in sk
ZHU Xin'?, ZENG Wei!, MENG Yangyang', PAN Yaxiong'?, LI Honghui'?, CHU

Wuying!-?*
1. Hunan Provincial Key Laboratory of Nutrition and Quality Control of Aquatic Animals, College

of Biological and Chemical Engineering, Changsha University, Changsha 410022

2. Hunan Engineering Technology Research Center for Amphibian and Reptile Resource

Protection and Product Processing, Changsha University, Changsha 410022

A b s t rUaderttanding the molecular mechanisms of growth and development of
skeletal muscle is helpful for selection breeding and optimizing fish farming practices.
In recently years, we focused on the excellent meat quality characteristics of Chinese
perch (Si ni p er c),aexplordd uha tcasei genes regulating the growth and
development of muscle fibers from multiple dimensions such as genetic development,
nutritional metabolism and biological rhythm. The myogenic regulatory factors play a
pivotal role in proliferation and differentiation of myoblasts, while Myomaker promotes
muscle fiber hypertrophy by promoting myoblasts fusion rather than proliferation. miR-
214 induces the activation of satellite cells by regulating Hh signaling activity, and
subsequently stimulates the proliferation, differentiation and fusion of myoblast in
Chinese perch. The PI3K/AKT pathway plays a crucial role in maintaining the balance
of metabolism in fish muscle, which in turn ensures normal muscle physiology and
growth, while the circadian rhythm and its core clock genes regulate BCAA metabolism
and muscle growth through the Clock-KLF15-Bcat2 pathway. These findings provide
valuable insights into the complex interactions between pathways and factors in fish
muscle growth, offering potential targets for enhancing muscle growth and quality in

aquaculture.

Kewor dSsi:ni p er ¢ akeletal hmusald;, saélecular regulatory mechanism;

metabolic homeostasis

- E (U21A20263i 32002370)
s ol | T ne i F

E-mail: chuwuying18@163.com

18

devel
el et a


mailto:chuwuying18@163.com

2024 KFAMBREZEFTHFEREL

ER SR TERINEEN S TR

leptin
leptin A leptin B
leptin

leptin A leptin B

leptin

N iy i i

266071
5000-8000
leptin R
leptin A leptin B
leptin
leptin
leptin
" No. 32072993€
[ neE f 0

I Tel: 0532-85823368 / 151927198521 E-mail: xuyj@ysfri.ac.cn

19



2024 KFAMBREZEFTHFEREL

RS 7 A SR S B TSR AL RE DT

1,2

1. 116023
2. 116023

Taki fugu obscurus

91.6+22.9 ¢ DO: 7.0 +0.2 mg/L DO:
0.9+0.2 mg/L DO:7.0£0.2mg/L 4h 8h 12h 24h
1
| 4h 8h 12h
24 h 992 877 1561 1412 679
56 2 DEGs GO
B TGF-B
DNA DNA
3 DEGs KEGG
CAMs - VEGF
MAPK
4 ccndcni2-8
ccl aekr 3 bmpl®a mbsima dsosmad 7
duspddit 4 2
1 4h 8h 12
h 24 h 1287 941 1261 841 1453
57 2 GO
DNA
3 KEGG
ECM - MAPK
4

bhl heybBph
si klltbdcl 2@1 28

. E ok 0 r 3 [ CARS-47€K /
I 2021RTO7€
A | 1 i1 ne Fold

E-mail: xiuliwang417@sina.com

20



2024 KFAMBREZEFTHFEREL

FEERFIE Cc i r ¢ RN A /-inin R RvARAN AR 4% 804
B R H e EER M AEER

1* 1,2 1 1 1
1. 266109
2. 210023
Paralichthys olivaceus

RNA circRNA IncRNA miRNA
circRNA-
miRNA-mRNA  IncRNA-miRNA-mRNA miR-144-5p-Hsp90a-
NLRP3 miR-144-5p Hsp90a NLR
miR-144-5p-Hsp90a-NLRP3
Edwar dsi el | aniRt144¢516Hsp90a

circRNA/IncRNA-miRNA-mRNA miR-144-5p-Hsp90a-NLRP3
RNA
“ E (32002421,32073005))K K [ ZR2019BC009EXK
K ] U (6651118016)K
* Tl W T o« Tl ne Q F

E-mail: yunjil6@qau.edu.cn

21



2024 KFAMBREZEFTHFEREL

Na n &@ExXEETHML T T CH{ERHLE

: NANOG

Nanog
PSO PST Sg3

2,3 1,2,3
402460
402460
402460
Nanog

Assay for Transposase Accessible Chromatin sequencing, ATAC-seq RNA-seq
Nanog
qPCR WB Nanog
dnd1l d mc1
nanog
Nanog ATAC-seqs & RNA-seqs
. E (31873035 )XKX k* [ SWU020014€X [
€ / 4 " 2010423003€
| i (Y i1 ne - i 45 3

E-mail: xhy20210104@swu.edu.cn

22



2024 KFAMBREZEFTHFEREL

The mechani sammanngwmer ekkeygul at es

devel opment and different

aquatic ani mal s
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1. College of Fisheries, Southwest University, Chongqing 402460, China
2. Integrative Science Center of Germplasm Creation in Western China (CHONGQING) Science City
3. Key Laboratory of Freshwater Fish Reproduction and Development Ministry of
Education,Chongqing,

A b s t rNanagf as a pioneer transcription factor, has been well studied in regulating
embryonic stem cells’ development and carcinogenesis in mammals, however, its
functions involved in germ stem cells’ development and differentiation are still largely
unclear. Here, we investigated the molecular mechanisms whereby the Nanog regulates
the germ cells’ development using the cultured germ stem cell lines (PSO, PST and Sg3)
of aquatic animals. The results showed that, a continuous Nanog over-expression could
significantly improve the cells’ growth and proliferation. Moreover, through the
combined comparative analysis of ATAC-seqs and RNA-seqs, it was found that Nanog
over-expression activated the transcriptions and promoted establishment of opening
chromatin of germ stem cells related genes, while Nanog over-expression suppressed
the transcriptions and establishment of opening chromatin of meiotic genes, thus
inhibited the cells’ meiosis and differentiation. Especially, through the validation by
qPCR and WB, it was showed that Nanog increased the expression of germ stem cell
genes, including d n dadd reduced meiotic genes expression, such as d m ¢td maintain
the cells’ potency of proliferation. The present study provides a basis for demonstrating
the regulation mechanisms behind the germ cells’ development and differentiation.
More importantly, the findings of this study would benefit developing the techniques

of germ stem cells’ culture and committed differentiation in aquatic organisms.

KeyworNan,o g \ultdrerofogerm stem cells, gene regulation, ATAC-seqs
& RNA-seqs, Aquatic animals
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LIU Shuang!?*?, SU Yuqin"*?, YI Huadong'?*?, LIU Xuange'*, CHEN Xiaoli!*?,
LAI Han'23 BI Sheng!3, ZHANG Yong"*?, ZHAO Xiaopin'*?, LI Guifeng!->**
1. School of Life Sciences, Sun Yat-sen University, Guangzhou 510006, China
2. Guangdong Provincial Key Laboratory for Aquatic Economic Animals, Institute of Aquatic
Economic Animals, School of Life Sciences, Sun Yat-sen University, Guangzhou 510006, China
3. Guangdong Provincial Engineering Technology, Research Center for Healthy Breeding of
Important Economic Fish, Guangzhou 510006, China

A b s t rTle putpose of this study was to evaluate the effects of ultra-low temperature
cryopreservation and -80°C storage of sperm from normal-male and pseudo-male
mandarin fish (S1 ni p e r ¢.dn thes btudy ¢pesm motility, plasma membrane
integrity, mitochondrial membrane integrity, DNA integrity, fertilization, hatching rate
and offspring growth were evaluated. After thawing, there was no significant difference
in sperm motility and motility parameters of stripped sperm and testicular sperm of
normal-males and pseudo-males. The motility of frozen sperm thawed in a 37°C water
bath was the highest, and there was no significant difference in the motility of frozen
sperm of different tubes (n = 30) after thawing. The motility of frozen sperm of normal-
males and pseudo-males were more than 60%, and the DNA fragmentation were less
than 10%. The integrity of mitochondria and plasma membrane were higher than 84%
and 75% respectively. There were no significant differences in plasma membrane,
mitochondrial membrane integrity and DNA fragmentation between fresh sperm of
normal-males and pseudo-males, nor between frozen sperm. The fertilization and
hatching rate of normal-male frozen sperm were 65% and 85%, and values of pseudo-
male frozen sperm were 57% and 83%, respectively. There was no significant
difference in the body weight and length of offspring of frozen sperm between the
normal-males and pseudo-males. The sperm motility, motility parameters and
mitochondrial membrane integrity of the frozen sperm of normal-males and pseudo-
males did not significantly decrease after -80°C storage for 1, 3 and 5 days. The
fertilization and hatching rate of normal-male and pseudo-male frozen sperm were still
higher than 50% and 75%. Frozen sperm can successfully reproduce offspring after 5
days of -80°C storage. The results indicated that testicular sperm of normal-male and
pseudo-male S . ¢ hwara ducsebsfully cryopreserved by ultra-low temperature
cryopreservation, and the research of -80°C storage showed that frozen sperm can be
successfully stored for a short time at -80°C which can provide a possibility for the dry
ice transportation of frozen sperm.

Kewor &3 ni per cTasticalahspeant Gryiopreservation; Sperm storage

Guangdong Province Key Field R&D Program Project (20200202); Guangdong Basic
and Applied Basic Research Foundation (2019B1515120072);  State Guides the Local Science and
Technology Development Special Funding Project in 2021 (Construction of Germ plasm Resource
BankofMi cr opt er wslSs a bt imé@tkdse Province); Research in Spreading and
Breeding Feedstuff of a New Breed of S. ¢ hSliant isp e r ¢ &uesog B0d M 2); Resuilts
Transformation and Achievement Extension of S. c h3.atsd.her zer i
*Corresponding author at: Institute of Aquatic Economic Animals, School of Life Sciences, Sun
Yat-sen University, No. 132, East Outer Ring Road, Guangzhou Higher Education Mega Center,
Guangzhou 510006, China. E-mail address: liguif@mail.sysu.edu.cn
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Bin Wang'>", Zhenfang Tian'?, Zhihua Yu', Aijun Cui'?, Yan Jiang'?, Hai Huang*,
Yongjiang Xu!*
1. State Key Laboratory of Mariculture Biobreeding and Sustainable Goods, Yellow Sea Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China
2. Laboratory for Marine Fisheries Science and Food Production Processes, Qingdao Marine
Science and Technology Center, Qingdao 266237, China
3. Fisheries College, Ocean University of China, Qingdao 266003, China
4. Key Laboratory of Utilization and Conservation for Tropical Marine Bioresources, Ministry of
Education, Hainan Tropical Ocean University, Sanya 572022, China

A b s t rSgexdnt(SPX1) is a novel neuropeptide composed of 14 amino acids and well
conserved across vertebrates, and it has been implicated in various physiological
functions via galanin receptor 2 (GALR2) and GALR3. However, the detailed signaling
pathways mediating its actions in target cells are still largely unknown. Accordingly,
we addressed this issue in the present study using yellowtail kingfish as a model. SPX1
significantly increased CRE-luc activity in COS-7 cells expressing its cognate receptors
GALR2a and GALR2D, and this stimulatory effect was attenuated by two inhibitors of
the PKA pathway. Similarly, an evident induction of SRE-luc activity was observed
when COS-7 cells transfected with GALR1b, GALR2a, GALR2b, GALR type 1, or
GALR type 2 were challenged with SPX1, and two blockers of the PKC pathway
suppressed this stimulatory action. Moreover, SPX1 markedly elevated NFAT-RE-luc
activity in COS-7 cells expressing GALR1a, GALR2a, or GALR2b, and this promotion
was inhibited by two antagonists of the Ca>" route. Overall, our results have revealed
that activation of six yellowtail kingfish galanin receptors by the SPX1 peptide may
occur with different downstream signaling events, which could account for its
pleotropic functions.

K ew o r dpsxin; galanin receptor; signaling pathway; PKA; PKC; Ca**
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Bingbing Feng! T, Mingkun Luo® , Wenbin Zhu?, Zhengyuan Liang®, Wei Xu',

Jianjun Fu?, Linghong Miao?, Zaijie Dong? > "
1. Fisheries Technology Extension Center of Jiangsu Province, Nanjing, 210036, China.
2. Key Laboratory of Freshwater Fisheries and Germplasm Resources Utilization, Freshwater
Fisheries Research Center of Chinese Academy of Fishery Sciences, Wuxi, 214081, China.
3. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi, 214081, China.

A b s t ITle drdmatic changes in the global climate pose a major threat to the survival
of many organisms, including fish. To date, the regulatory mechanisms behind the
physiological responses of fish to temperature changes have been studied, and a
comprehensive analysis of the regulatory mechanisms of temperature tolerance will
help to propose effective strategies for fish to cope with global warming. In this study,
we investigated the expression profiles of proteins and metabolites in liver tissues of
American shad (Al 0 s a s g poiredpondirg itondéfferent water temperatures
(24 °C, 27 °C and 30 °C) at various times (1-month intervals) under natural culture
conditions. Proteomic analysis showed that the expression levels of the heat shock
protein family (e.g. HSPE1, HSP70, HSPAS and HSPA.1) increase significantly with
temperature and that many differentially expressed proteins were highly enriched
especially in pathways related to the endoplasmic reticulum, oxidative phosphorylation
and glycolysis/gluconeogenesis processes. In addition, the results of conjoint
metabolomics and proteomics analysis suggested that the contents of several important
amino acids and chemical compounds, including L-serine, L-isoleucine, L-cystine,
choline and betaine, changed significantly under high-temperature environmental stress,
affecting the metabolic levels of starch, amino acid and glucose, which is thought to
represent a possible energy conservation method for A. s a p ito dopesvithi rapid
changes in external temperature. In summary, our findings demonstrate that living
under high temperatures for a long period of time leads to different physiological
defense responses in A . S a p jwii¢h previdessame new ideas for analyzing the
molecular regulatory patterns of adaptation to high temperature and also provides a
theoretical basis for the subsequent improvement of fish culture in response to global
warming.
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Jiaxi Li', Jude Juventus Aweya', Mingming Zhao', Zhihong Zheng', Defu Yao'”",

Yueling Zhang!*

1. Guangdong Provincial Key Laboratory of Marine Biotechnology, Institute of Marine Sciences,

Shantou University, Shantou 515063, China

A Db s t rThe glasma component of crustaceans’ hemolymph has a very high
concentration of hemocyanin (over 90%) compared with hemocytes. However, the
mechanisms keeping this huge concentration gradient and whether hemocytes
internalize plasma hemocyanin remain unknown. Here we report that in Penaeus
vannameiunder normal physiological conditions, hemocytes internalize some plasma
hemocyanin via phagocytosis, clathrin-mediated endocytosis, and micropinocytosis,
but this is enhanced during bacterial (Vi br i o pyatriachvase,moVi bri o al gi
St aphyl oc gaadSu § e @ u roe ymsxd eital §White 8pbt sy®drome virus)
challenge or wupon stimulation with pathogen-associated molecular patterns.
Posttranslational modification (PTM), especially mannosylation of hemocyanin
mediated by the mannose receptor, further enhances hemocyanin binding with
microbial pathogens and their endocytosis. These findings indicate that plasma
hemocyanin is mainly internalized by hemocytes after undergoing PTM to enhance

binding with microbial pathogens for endocytosis and intracellular clearance

Keywords: cellular immunity; crustaceans; posttranslational —modification;

hemocyanin; receptor-mediated endocytosis
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2. Laboratory for Marine Fisheries Science and Food Production Processes, Qingdao Laoshan
Laboratory for Marine Science and Technology, Qingdao 266235, China
3. School of Ocean, Yantai University, Yantai 264005, PR China
A b s t rMassite macroalgae blooms, primarily caused by the overgrowth of Ulva
prolifera (U . p r)adnitht ¥ellow Sea of China, pose a severe risk to both marine
organisms and the aquaculture industry. This study’s aim was to evaluate the impact of
U. p r aldgradhtienr oa the growth performance and antioxidant capacity of
Japanese flounder(Par al i ¢ ht hajpdselea doreypozetid lapanese flounder
families (labeled 2101-2108, established by crossbreeding) tolerating U . prolifera
degradation conditions. Thus, a 60-day U . p r ockposiree expariment was
conducted. The results showed that the contents of Na, K, Mg, and Fe elements in the
U. p r dekraddtien water were significantly increased. The specific growth rate
and survival rate of flounder were significantly decreased under the U . prolifera
degradation condition, while the 2101 and 2103 flounder families showed a better
growth performance compared with the positive control (PC) group. Moreover, the
results showed that activities of total antioxidant capacity (T-AOC), transaminases, and
alkaline phosphatase (AKP) in serum were significantly decreased, while the 2103
flounder family showed higher activities. Furthermore, U . p r odégradhtienr a
significantly increased superoxide dismutase (SOD) activity and glutathione (GSH)
content while decreasing catalase (CAT) activity and malondialdehyde (MDA) content
in the liver. Specifically, SOD and CAT activities of the 2103 flounder family were
higher than the 2101 flounder family and PC group. In addition, the gill SOD and CAT
activities of the 2103 flounder family were significantly higher than the PC group.
Similarly, the antioxidant-related gene (S oad C g éxpressions were synchronously
upregulated or downregulated in the liver and gills in response to U . prolifera
degradation. These results revealed that U . p r depriaddtiem deercased the growth
performance and influenced the antioxidant capacity of Japanese flounder, while the
2103 flounder family had better advantages in the U .p r 0 | degdradatioa condition.
Therefore, the 2103 flounder family could be regarded as the potential flounder family
tolerating U . p r aldgradhtienr Bhe increased Fe content in the U. prolifera
degradation water may be one of the main causes of the physiological alterations
observed in Japanese flounder.
Keyworud svia p;r gowth fpeformance; antioxidant capacity; family;

Paralichthys olivaceus
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Coll ection and genetic evaluat
Dong Peng Lin

Luoping County Bureau of Agriculture and Rural Affairs

Abstract: The goal of this study is to complete the germplasm collection and genetic

evaluation of barbus (P s e ud o b a g r y Fhe res¢ardhnteana dondigted field
surveys in several geographic areas, collected samples from different populations, and
analyzed the morphological and molecular markers. It is found that there are significant
differences in morphological characteristics, especially in body length, body height and
fin bar number. Using mitochondrial DNA and microsatellite markers, this study
revealed genetic diversity and relatedness among different populations. The results
point out that the populations in specific geographical areas have high genetic diversity,
which provides an important scientific basis for the conservation and utilization of
germplasm resources. Furthermore, the genetic structure among the populations was
further elucidated by cluster analysis and principal component analysis. This study
provides theoretical support for the genetic resource management and breeding
improvement of Barbus, and lays a solid foundation for the sustainable development of
this species.

Key words: barbus, germplasm resources, genetic evaluation, morphology,

molecular markers, genetic diversity
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Zhihong Zheng!, Jude Juventus Aweya'-, Jiawei Cheng', Hejia Chen', Shiyuan Bao!, Ruixue
Hao!, Defu Yao', Yongzhen Zhao?, Xiuli Chen?, Shengkang Li'", Yueling Zhang'*
1 Guangdong Provincial Key Laboratory of Marine Biotechnology, Institute of Marine Sciences,
Shantou University, Shantou 515063, China
2 Guangxi Academy of Fishery Sciences, Guangxi Key Laboratory of Aquatic Genetic Breeding
and Healthy Aquaculture, Nanning 530021, China
3 Department of Food and Human Nutritional Sciences, University of Manitoba, Winnipeg, MB,
Canada

A b s t rUaderftanding the molecular mechanisms of redox homeostasis is crucial
for elucidating cellular oxidative stress responses, particularly in marine invertebrates
where these are less characterized. Here, we investigated the role of the respiratory
protein hemocyanin in modulating reactive oxygen species (ROS) levels and
mitochondrial integrity in penaeid shrimp hepatopancreas, a critical immune-metabolic
organ. We demonstrate that hemocyanin is intricately involved in the redox system,
where its knockdown alters the expression of antioxidant and pro-oxidant genes and
increases mitochondrial ROS (mtROS) production. Depleted hemocyanin levels disrupt
mitochondrial integrity and trigger oxidative stress indicators, indicating its essential
role in redox homeostasis. Moreover, we reveal that hemocyanin directly interacts with
mitochondrial proteins, particularly prohibitin, to induce mitophagy through its
association with the autophagy-related protein LC3. These findings indicate a key role
of hemocyanin as an antioxidative agent that modulates mitophagy and maintains
cellular redox in response to stress conditions, which provides new insights into the
antioxidative defense mechanisms in marine invertebrates.
K e y w o Oxddstive-reductive system; mitochondrial damage; respiratory proteins;

hemocyanin; crustaceans
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Abst rEdctz:abet hk iismaghigaitousndoohoticCcenviroamental bacterial
pathogen that can cause disease in humans and various animals. Explored the host
response mechanism against E . mi infection tam facilitate to development of

efficient control strategies. The American bullfrog (Aquar ana g¢ad&esbei an

infected withE . mi and the ¢hdngs of the transcriptomic and metabolomic levels
in liver and spleen were analyzed at 0, 1, 2, and 3 d post-challenge. A total of 3818 and
4166 DEGs were identified in the liver and spleen transcriptomes, whereas 518 and 464
DAMs were found in the metabolomic data. Short time-series expression miner (STEM)
analysis revealed 6 and 7 significant gene expression patterns in the liver and spleen
samples, with many immune and lipid metabolism pathways altered at different time
points, revealed by gene set enrichment analysis (GSEA). The metabolomic data
revealed dysregulation of 86 and 75 pathways in the liver and spleen after E . mi
infection, many of which are involved in lipid, amino acid, and carbohydrate
metabolism, and signal transduction. Using KEGG enrichment and STEM analysis, the
glycerophospholipid pathway was found to be crucial in bullfrogs’ antibacterial defense.
This study, which used a multi-omics approach to evaluate the antibacterial response
mechanisms of bullfrogs during E . mi infectdom tev@aled a complex regulatory
network. Most importantly, the data indicates that bullfrog exhibits stage-specific
immune and metabolic responses to counteract E.  mi inféctomo | a

KeywoErld zabet hkjAmgiiaa ammiar ictiac-bedssitrenscréptonae;

metabolomics; bullfrogs; liver; spleen
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Analysis of the mol ecul ar

me c h

regul ation of carotenkKodgkedtyabol

b-carotene degradati on

Mingkun Luo?, Xiulan Shi?, Xiaoyu Chen?, Zaijie Dong>%"
1. Key Laboratory of Freshwater Fisheries and Germplasm Resources Utilization, Freshwater

Fisheries Research Center of Chinese Academy of Fishery Sciences, Ministry of Agriculture and

Rural Affairs, Wuxi 214128, China.

2. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214081, China.

Abst rEBicKoicarp(Cy pr i n uwr koijasrongz bf the world’s most popular
high-grade ornamental fish, and its market value and demand are directly determined
by the quality of its skin color and pattern. We investigated the diversity and functional
changes of the red and white skin cells of k 0 h &di using single-cell RNA-seq
technology. The differences in morphological characteristics and pigmentation content
were observed using scanning electron microscopy and the Elisa test. Then, we focus
onthe b ¢ mand b c2@enes, which structural features, distribution, spatial-temporal
expression levels and molecular regulatory mechanisms in the carotenoid metabolic
network were investigated by RACE-PCR, family gene identification,
immunohistochemistry, RNA interference, recombinant protein constructs,
CRISPR/Cas9, transcriptome sequencing and exogenous carotenoid feeding. The
results provide a molecular foundation for the analysis of two degradation enzyme
genes involved in carotenoid metabolism in fish, as well as a theoretical basis for the
subsequent selection and breeding of high-quality K 0 h &di.u

K e y w o rKdisarp; skin color; b-carotene genes; molecular mechanisms
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The-adoni ni stration of aromatase I
to male fate in t-qhipotpreod ogymnwpue
Epinephel us coi oi des
Minwei Huang !> Xiaoying Chen! * Huijie Lu', Kai Peng! 3, Jichen Zhao', Zhuohao

Ruan', Yuping Sun!, Jinlei Liu®, Yong Zhang ? and Wen Huang ">
1.Collaborative Innovation Center of Aquatic Sciences, Guangdong Key Laboratory of Animal
Breeding and Nutrition, Institute of Animal Science, Guangdong Academy of Agricultural
Sciences, Guangzhou 510640;

2\ State Key Laboratory of Biocontrol and School of Life Sciences, Southern Marine Science and

Engineering Guangdong Laboratory (Zhuhai), Guangdong Provincial Key Laboratory for Aquatic
Economic Animals, Sun Yat-Sen University, Guangzhou 510275;

3\ Guangdong Havwii Agricultural Group Co., Ltd, Zhanjiang, China.
A b s t rGaoaptrs are hermaphroditic protogynous fish that develop ovary at the

primary sex differentiation. However, the underlying endocrine mechanisms are not
clearly understood. In this study, we systematically investigated the effect of Al
(letrozole)-feeding, Al+17p-estradiol (E2)-feeding, Al-feeding withdrawal and AI+E2-
feeding withdrawal during the ovary differentiation stage in the orange-spotted
groupers, Epinephelus coioides. Both Al and AI+E2 feeding induced an impermanent
sex reversal from immature ovaries to testes. The expression of cypl9ala and foxI2
was suppressed, while the expression of cypl1b and dmrtl was up-regulated in the Al
and AI+E2 group. This suppression or activation effect on sex-related genes was
disappeared response to the withdrawal of Al and AI+E2. Consistent with the
expression pattern of sex-related genes, the serum 11-ketotestosterone level was
upregulated in Al and AI+E2 group, and down-regulated in the Al withdrawal and
AI+E2 withdrawal group. Finally, we tracing cell proliferation and apoptosis during the
female-male-female sex reversal, and found that the apoptotic cells formed the efferent
duct and then the male germ cells may origin from the cells surrounding it. Overall, our
results suggested that the down-regulation of cypl9ala resulting the increase of
endogenous androgen led to male fate in the orange-spotted grouper regardless the

supple-mentation of exogenous estrogen.

K e y w o ¢ndbgenous hormones, ¢ y p 1 Sa@rilatase inhibitor, sex differentiation,

protogynous, Epinephelus coioides
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Grass carp (Ctenophibrnymugadoan lIlid
DTX4 regul ates | FN antiviral r
targeting | RF3/ 7

Lei Zhang, Zhao Xiang, Zhe Long, Hai-tai Chen, Tiao-Yi Xiao, Shu-Ting Xiong"

A b s t :1Gmss carp DTX4 is one of the five members of the ubiquitin E3 ligase Deltex
(DTX) protein family, which has post-translational modifications on the protein,
significantly affecting the stability and function of the protein. In this study, we report
that grass carp DTX4 degrades IRF3/7 through targeted ubiquitination and plays a
negative regulatory role in virus-induced induction of type I IFN. Functional analysis
showed that overexpression of CiDTX4 significantly inhibited SVCV and GCRV-
induced cellular antiviral response, thereby promoting viral replication (GCRV, SVCV).
Mechanistically, we found that DTX4 inhibits IFN responses in RLR signaling channels
and interacts with IRF3/7. Further studies showed that IRF3/7 mainly interacts with the
WWE and RING domains and is degraded by ubiquitination. This study revealed the
molecular mechanism by which grass carps DTX4 negatively regulates IFN response
by targeting IRF3/7 protein degradation, providing a new understanding of the role of
E3 ubiquitin ligase DTX4 in innate immune antiviral activity.

Keyw:rt € nophar y nkpobdnatin lighsed BE'K4, IBN antiviral response,
IRF3/7
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The mechanical force from the f|
mel anophores formation in rear
Parali chthys olivaceus

Yufeng Si'?, Changchen Ding', Hairuo Zhuang', Baolong Bao™', Songlin Chen?
1.The Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Shanghai
Ocean University, Ministry of Education, Shanghai 201306, China
2.State Key Laboratory of Mariculture Biobreeding and Sustainable Goods, Yellow Sea Fisheries

Research Institute, Chinese Academy of Fishery Sciences, Qingdao, Shandong 266071, China
A b s t rFlatfGsli is an important mariculture fish in China with the ocular side mostly
brown to black and the blind side white. Blind-side hypermelanosis phenomenon in

factory farmed flatfish speciesPar al i cht mywk€yabigVaseubas semi | ae

become the bottleneck against the sustainable development of flatfish farming industry.
In order to construct practical regulation and control technology, the underlying
mechanism for this blind-side hypermelanosis should be clarified at first. In the present
study, fast and slow flowing water were set up to explore the effects of currents on body
color formation. The results showed that the number of melanocytes increased
significantly in the ocular side of the skin and the hypermelanic blind skin, the color
becomes significantly darker in both sides of the black skin under high speed water
flow (0.2-0.4 m/s) compared with the micro speed water flow (0.01 m/s) after 50 days.
Genes related to melanogenesis, mitf and tyrpl were determined to increase in the fast
flowing water group, and asipl was determined to decrease in the treated group. The
area of the darker skin of the hypermelanic blind side was decreased after high speed
water flow treatment, with higher expression of mitf and asip1 in the whole ocular skin.
Transcriptome sequencing was performed on the ocular skin, black blind skin and white

blind skin. GO enrichment analysis highlighted the role of “Cellular ion transport”

“ion transport” ““Calcium 1ons mediate signal”. KEGG enrichment analysis highlighted
the role of “arachidonic acid metabolism”, “ECM-—receptor interaction”, “PPAR signal
pathway” “Retinol metabolism”, “folate metabolism”, suggesting that

mechanoreceptors play an important role. Coherently, our studies have proved that the
significant downregulation of asip1 gene, the significant upregulation of mitf, typrl and
trpv4 gene in the ocular skin and the hypermelanic blind skin. Our results provide new
and valuable clues for understanding blind-side hypermelanosis phenomenon in flatfish,
which may result from intracellular calcium ion concentration through TRPV4 in
response to water flow mechanical force, and then calcium ion related signaling
pathway affects melanocyte negative regulator asipl, thus regulating the formation of
melanocytes and melanin production on the blind sideofPar al i cht hys

K e y w o flatdish,:body color, melanophore, blind-side hypermelanosis, water flow
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Establi shment and character

expression prteefmpleersatuwpoen

WANG Jie!, HAN Shuang?, ZHANG Jingping!, LUO Yuhao!, WANG Youguan!, CHEN
Liangbiao **

1 College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China

Abstract

The rapid development of T . 0 b sqeatultute sdustry has been accompanied by
disease and low-temperature stress, resulting in huge economic losses. Cell lines are
used extensively in teleost physiology and pathology as the most cost-effective platform
for i n  wdsetrdh.oT . 0 b s giludelulme (named TOG) was established and
characterized for the first time. TOG cells grew stably and were able to transfect and

express exogenous genes. After the stimulation with lipopolysaccharide (LPS) and poly

(I:C), the response of TOG cells to pathogen infection was similar to that i n  ,vi v 0

suggesting that TOG cells could be used as an i n  \platform ®o investigate fish
immunology. Transcriptome analysis of TOG under low-temperature stress found that
differentially expressed genes (DEGs) were significantly enriched in several
immunological and energy metabolic pathways, and cold stress could disrupt the
immune barrier and reduce immunity by downregulating the immune-related pathways.
WGCNA revealed that the hub modules were both predominantly found in PPAR,
NOD-like receptor and Toll-like receptor signaling pathway. Hub genes were identified
in these two modules, including mr e, & 1 ,pth x, @ 8 x dhdBu t p TO%s cell line
will become an effective i n  \obl for genetic and immunological researches, and
our results would help us gain a deeper insight into the molecular mechanism of cold
tolerance in teleost.

KeywoTali f ug u Gib, Befl inet Low mperature, Immunology.
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| nvestigating transcriptomics ar
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me c h a

deposition i CCypommaoa)s carmrpi @

Kexin Zhang !, Tiangi Liu !, Zhipeng Sun, Cuiyun Lu, Rongbin Na, Yanchun Sun,
Xianhu Zheng *
National and Local Joint Engineering Laboratory for Freshwater Fish Breeding, Heilongjiang

River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin, 150070, China
A b s t rWatlethe global population increasing and lifestyle improving, the demand
for high-quality nutritional aquatic foods has been rising. Muscle fat is a crucial
nutritional index for evaluating the quality of fish flesh. However, the comprehensive
and systematic understanding of the molecular mechanism underlying differences in
muscle fat deposition remains insufficient. In this study, we integrated transcriptomics
and metabolomics of selected samples with extremely high and low muscle fat in
common carp (Cyprinus carpio), the major freshwater aquaculture fish in Asia, to
identify critical genes, metabolites and metabolic pathways. We totally identified 204
differentially expressed genes (DEGs) and 1528 differentially accumulated metabolites
(DAMs). Glycerolipid, glycerophospholipid and glyoxylate and dicarboxylate
metabolisms were enriched through both transcriptomics and metabolomics. These
lipid metabolism pathways may be regulated by some critical signal transduction
pathways, including Extracellular matrix [ECM]-receptor interaction, mTOR signaling
pathway and FoxO signaling pathway. Combined with the validation of gene expression
and biochemical indices, a supposed regulatory network was established. To our
knowledge, it is the first study to apply a multi-omics approach in fish with naturally
different muscle fat to comprehensively elucidate the mechanism. This study could
deepen our understanding of the molecular mechanism of muscle fat deposition and be

helpful for improving the quality of fish.

K ewo r dnsscle fat deposition; molecular mechanism; aquatic food; multi-omics;

regulatory network; Cy pr i nus car pi o
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! School of Life Sciences, Hebei University, Baoding 071002, China

Ab st rMyastatin (MSTN) is a member of the transforming growth factor-p (TGF-
B) superfamily and inhibits muscle growth in vertebrates. However, there is
disagreement about whether it inhibits or promotes muscle growth in crustaceans.
Herein, the potential mechanism that MS T (damed E ¢ M S)hflcts the growth of
Exopal ae mo n was @rductedi Knogkinglct Ec MS (EN M S-KON by
CRISPR/Cas9-mediated gene editing technology, hatching rate, survival rate and
growth performance of E ¢ M S-KONprawns were monitored. The results suggest
E ¢ M S-KONcan significantly promote the growth of body length. The expression of
genes associated with myofiber composition and growth, including myosin heavy chain
2 (MH C)2nd myosin light chain 1 (ML C)Jshowed a highly significant increase (p <
0.001) in E ¢ M S-KONcompared with the wild-type (WT) siblings. In addition, the
expression of ecdysone receptor (E €)Ra molt-related gene, showed elevated (p <
0.001), while the expression of retinoid X receptor (R X JRnd molt-inhibiting hormone
(M1 Hshowed no significant difference (p > 0.05). The above studies indicate that
EcMSTN acts as a negative regulator to inhibit the muscle growth of E . car |

and has a promising application in crustacean gene editing breeding.
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Yangfan Wang ?, Ping Ni?, Qifan Zeng ? Bo Wang ?, Zhenmin Bao ?, Jingjie Hu"

2 MOE Key Laboratory of Marine Genetics and Breeding, College of Marine Life Sciences, Ocean
University of China, Qingdao 266003, China

Abstract

Genomic selection (GS) applied to the breeding of aquatic animals has been of
great interest in recent years due to its higher accuracy and faster genetic progress than
pedigree-based methods. The genetic analysis of complex traits in GS does not escape
the current excitement around artificial intelligence, including a renewed interest in
deep learning (DL), such as deep neural networks (DNNs), convolutional neural
networks (CNNs), and autoencoders. This article reviews the current status and
potential of DL applications in phenotyping, genotyping and genomic estimated
breeding value (GEBV) prediction of GS. It can be seen from this article that CNNs
obtain phenotype data of aquatic animals efficiently, and without injury; DNNs as
single nucleotide polymorphism (SNP) variant callers are critical to have shown higher
accuracy in assessments of genotyping for the next-generation sequencing (NGS);
autoencoder-based genotype imputation approaches are capable of highly accurate
genotype imputation by encoding complex genotype relationships in easily portable
inference models; sparse DNNs capture nonlinear relationships among genes to
improve the accuracy of GEBV prediction for aquatic animals. Furthermore, future
directions of DL in aquaculture are also discussed, which should expand the application
to more aquaculture species. We believe that DL will be applied increasingly to

molecular breeding of aquatic animals in the future.

Key wo r dAguaculture, Aquatic animals, Breeding, Deep learning, Genomic
selection, Future direction

“ EThis research was funded by the Key R&D Project of Shandong Province (2022ZLGXO01)
S A | I ne | Fod

E-mail: hujingjie@ouc.edu.cn

64

s e |



2024 KFAMBREZEFTHFEREL

Devel opedeoecwnt ed i mo nfpritoeantoea vy
novel established oogdwri plensteem
rut henus

SUN Ai 2, TIAN Zhaohui !, HU Hongxia “'-2
! Fisheries Science Institute, Beijing Academy of Agriculture and Forestry Sciences&Beijing Key
Laboratory of Fishery Biotechnology, Beijing 100068, China
2 Key Laboratory of Sturgeon Genetics and Breeding, Ministry of Agriculture and Rural Affairs,

Hangzhou 311799, China

A b s t :r0O&nitl stem cells (OSCs) that generate fertilization-competent eggsi N v i v 0
have been identified in and isolated from adult human and mouse ovaries. But so far, mature
oocytes produced from OSCsi n  ‘aivetndt leen broken through in all vertebrates. In this
study, OSCs cell line from sexual mature sterlet AC i p € n S e ovarieswds firely u s
established, charecterized, and purified. The cell line could be passaged steadily for more than
oneyeari n wnd Wwas identified to possess oogenic capacity. Under 3D culture conditions,
sterlet OSCs performed asymmetric division and meiosis, and produced immature oocytes.
And immature oocytes from OSCs could be induced to be fully-grown oocytes whose
diameters reached to 70-250 um. Besides, the endogenous synthesis of vitellogenin (Vtg) was
preliminarily confirmed in these grown oocytes. In conclusion, sterlet OSCs could be
passagedi n  Yoi generadions and cultivated developed oocytes by 3D culture and

induction.

K e y w a sogbmsial stem cells (OSCs); oocytes; i n  witellogenin (Vtg); sturgeon
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Xiaoxiao Zou' ?*, Jinhua Sun® Jun Zhu'-2, Shixiang Bao'>? *
nstitute of Tropical Bioscience and Biotechnology, Chinese Academy of Tropical Agricultural
Sciences, Haikou, 571101, P. R. China
’Hainan Provincial Key Laboratory for Functional Components Research and Utilization of
Marine Bioresources, Haikou 571101, P. R. China
3Environment and Plant Protection Institute, Chinese Academy of Tropical Agricultural Sciences,

Haikou 571101, P. R. China

Abst rCaatl :er p a ,dlseknotvi ad "dea gipe"sisa tropical seaweed widely
distributed in the tropics and cultivated in several Asian countries for its high edible
and economic value. Although the entire body of C. | e nig aigihnt singfe ecli, the
thalli consist of complex plant-like morphological structures such as grape-like fronds,
horizontal stolons, and rhizoids. This makes C . | e npartichldrly ifitegestiag for
studying the mechanisms of macroscopic structure formation and complex
morphological differentiation independent of multicellularization. A genome of high
quality and free from microbial contamination is essential for understanding the
evolution of C. | e n tHérel wei develaped a two-step assembly strategy to
generate the ~28.44 Mb symbiont-free genome assembly ofthe C. | e nrudledr | i f er a
genome. Comparative genomic analysis with Chlorophyta and model species from
various taxa revealed that the C a u | &neapedas a compact genome with high gene
density, small intergenic regions, minimized intron size and very few transposable
elements, which may serve as a strategy for Ca u | @pecfesato occupy various
environmental niches. Our results provide important insights into the extent to which
the giant, multinuclear, unicellular C a u | &neapediffers in its genome architectures
from other Chlorophyta taxa and the evolutionary implications of this lineage for

enhancing their adaptability and diversification.
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515063, China

Abstract: Genomic selection (GS) has been widely implemented to accelerate the
genetic improvement of important economic traits. Developing an efficient and reliable
highthroughput genotyping tool is the premise and basis of implementing GS on the
mud crab (Scy |l | a p a)la thiastadysbasé¢d on polymorphic information
content and evenly distribution on 49 chromosomes, a total of 40,352 SNPs was
selected from the whole-genome resequencing data of 146 mud crabs from the
southeast coast of China to develop a 40 K liquid SNP array (named “Xiexin No. 17)
using the genotyping by target sequencing (GBTS) technology. The genotyping
performance test showed that this SNP array had a high site polymorphism (over
92.70%) and individual calling rate (97.02%). Using this SNP array data, the genomic
heritabilities were evaluated as 0.901 +0.040, 0.584+0.081, 0.550+0.083, and 0.629
+0.077 for body weight (BW), carapace length (CL), carapace length (CW), and body
height (BH) in a cultured population (508 crabs). Most importantly, the prediction
accuracy of GBLUP for BW, BH, CL, and CW were 0.512, 0.575, 0.569, and 0.549,
with the unbiasedness values of 1.036, 1.038, 1.027 and 1.027. In conclusion, the
“Xiexin No. 1” SNP array provides an efficient and reliable platform for high-quality
genotyping, which would greatly promote the genetic studies and thus accelerate the

genetic improvement of mud crabs.
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ZHAO Yi', YANG Lishi"?*, ZHOU Falin', HUANG Jianhua', IANG Shigui',
JIANG Song!, LI Yundong', YANG Qibin?

1. South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Key
Laboratory of South China Sea Fishery Resources Exploitation & Utilization, Ministry of
Agriculture and Rural Affairs, Guangzhou 510300;

2. Sanya Tropical Fisheries Research Institute, Key Laboratory of Efficient Utilization and

Processing of Deep-Sea Fishery Resources of Hainan Province, Sanya 572018

A b s t rAathetsecond largest marine aquaculture shrimp in the world, tiger shrimp
Penaeus imeadevelopnoemtal characteristic of sex dimorphism, and its sex
determination and sex differentiation mechanism have always been a research hotspot
of fisheries science . This study established a transcriptome database for early
developmentof P e n a e u s nmoludiagnl @stages from fertilized eggs to larvae.
Data analysis showed that the highest number of variable splicing was detected in whole
nauplious stages, indicating the occurrence of important gene regulatory events. The
gene expression between adjacent developmental stage showed a significant changes
of genes, such as some developmental and channel genes, involving multiple biological
metabolic, synthetic, and immune pathways, which adapting to individual
morphological changes and complex seawater environments. By analyzing
differentially expressed genes and significantly enriched pathways, we selected sex
differentiation related genes for functional research. We analyzed the basic properties,
structural domains, and evolutionary relationships of the masculinization genes by
bioinformatics. The different expression patterns of masculinization factor gene was
found in the gonads of female and male shrimp, and the regulation by exogenous
androgen was determined when immersion in it for a long time. Furthermore, the factor
not only regulates sex hormone levels, but also affects growth and immunity of shrimps
by knockdown it for a long-term using RNAi . The results benefited to understand the
sex determination and differentiation mechanisms of shrimp, provide useful scientific
data for sex control technology in aquatic crustaceans, and contribute to the application
of new technology of sex control and gene editing in shrimp.
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CHEN Zhangfan'>3 CHENG Peng!, DING Langing', HU Mou*, CHEN Songlin"->**
1. State Key Laboratory of Mariculture Biobreeding and Sustainable Goods, Yellow Sea Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071
2. Qingdao National Laboratory for Marine Science and Technology, Qingdao 266237
3. Shandong Key Laboratory of Marine Fisheries Biotechnology and Genetic Breeding, Qingdao
266071
4. HangZhou Qiandaohu Xunlong Sci-tech Co., Ltd., Hangzhou 311701

Ab st rAad tp:e n s e r, comntotiy kaowrcak theiAmur sturgeon, stands as a
vital species in China's sturgeon industry due to its significant economic value.
Cryopreservation of sperm emerges as a crucial technique for conserving and utilizing
sturgeon germplasm resources, facilitating long-term storage of viable sperm. In this
study, we added various concentration of trehalose or sucrose as cryoprotectants in the
extender for sperm cryopreservation and compared the motility, fast movement, and
duration between the treated groups and the control group (fresh sperm). Results
showed that cryoprotectants containing trehalose had more significant protective effect
on A . S ¢ hsemenn Thiough conservation on the ultrastructure of A . schrencki.i
semen, it was found that cryopreservation caused the disruption of membrane and
organelles (mainly including mitochondria and flagellar fracture). Furthermore, the
activities of enzymes involved in energy metabolism and the antioxidant activities
significantly dropped, indicating the damages in psychological functions, intracellular
environment, anti-oxidative system, and energy supplement of A . S C hsenem c k i i
during cryopreservation. At the molecular level, 200 differentially abundant proteins
were delineated between fresh and freeze-thawed A . S C hsenembg ksing 4D
label-free quantitative proteomics. KEGG analysis showed that the differentially
abundant proteins were enriched in 63 signal transduction pathways, mainly involved
in sugar metabolism, amino acid metabolism, and nuclear membrane transportation.
Proteins with more than 10-fold differential expression, involved in self-protection and
sperm viability, could serve as candidate markers for A . s ¢ hsdmenmualityiduring

freeze-thawing process.
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1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of

Education, Shanghai Ocean University, Shanghai 201306, China
2. International Research Center for Marine Biosciences, Ministry of Science and Technology,

Shanghai Ocean University, Shanghai 201306, China

Abstract: Largemouth bass (Micropterus salmoidgsis an important commercially
cultured freshwater fish. High temperature is a common challenge encountered in the
summer cultivation of largemouth bass. In this study, we conducted a genome-wide
association study using general linear models and linear mixed models to identify
significant single nucleotide polymorphisms (SNPs) and candidate genes associated
with loss of equilibrium (LOE) and weight gain (WG) during high temperature
challenge. We collected fin tissue from 353 individuals of largemouth bass exposed to
high water temperature (37.5 °C) and performed whole-genome resequencing. Through
association analysis, we successfully identified 10 SNPs and 38 candidate genes that
were significantly associated with LOE, and 4 SNPs and 19 candidate genes that were
significantly associated with WG. Using quantitative PCR and Western blot, we tested
the expression of eight genes related to LOE in heat-sensitive and heat-tolerant
individuals, and identified significant differences in the expression of the following five
genes: Tmub2, Ngfr, Hgf, Hdac6, and Sypl. For WG, we assessed the expression of
three candidate genes, among which Mrc2l displayed significant differences in
expression between the high WG group and low WG group. We discuss the functions
and potential biological processes of candidate genes for LOE and WG. Our results
provide basic genetic information for breeding largemouth bass with high temperature
tolerance.
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A b s t rAsam important part of the global aquaculture industry, the enhancement of nutritional
quality traits of freshwater fishes is of great significance to meet the market demand and enhance
the competitiveness of the industry. Traditional selection and breeding methods are characterized
by long cycle time and low efficiency, which are difficult to meet the needs of the rapid development
of modern aquaculture industry. In recent years, the rise of phenomics and machine learning
technology has provided new ideas and methods for genetic breeding. Phenomics has a wide
coverage, involves many physical and chemical properties, data polymorphism, timeliness, large
data volume, high dimensionality, high complexity, high uncertainty and other characteristics. The
phenotypic characteristics of organisms can be comprehensively analyzed by high-throughput
technology. Machine learning, as an important part of artificial intelligence, has been a hot research
topic in high-throughput in recent years. It is capable of efficiently processing and analyzing these
large-scale data to uncover potential associations between genetic variants and phenotypes. The
effective combination of freshwater fish phenotyping research and machine learning can not only
expand the magnitude of phenotypic data, but also mine fish phenotypes from molecules, tissues,
individuals to populations, and promote the rapid development of fish genetic breeding research. In
this paper, we take the application of machine learning in freshwater fish phenotyping as the starting
point, summarize the latest hotspots of machine learning in phenomics both at home and abroad,
introduce the research results of machine learning in the selection and breeding of nutritional quality
traits in freshwater fish, and discuss the future development trend of fish phenotyping and machine

learning in genetic breeding.
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Xin Cai', Yongjiang Xu!"

"Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071
A b st rLaptntis an important hormone in mammals, which plays a key role in
regulating reproduction and energy metabolism. However, there are relatively few
studies on the function of leptin in reproductive regulation in fish, especially for species
such as tonguesole (Cy n o g | o s s u) sith sigaifitant s&weldim@phism. Thus,
in this study, we firstly exploited the basic function of tongue sole leptins, the migration
and growth rate of ovarian cells were reduced after knocking down lepA and lepB in
ovarian cells, while increasing the apoptosis rate. Then both rlepA and rlepB were
proved to be combined with IepR to further exert functions by dual luciferase assay.
Otherwise, rlepA was also proven to active AR, while rlepB could active GPER.
Transcriptome sequencing showed that differentially expressed genes were mainly
enriched in KEGG pathways related to membrane receptors, fatty acid synthesis,
growth, etc when lepA and lepB were knocked down or additionally addedi n v 1 t r o
Similar results were also found i N whenvtlese two genes were knocked down.
Additionally, the estradiol (E2) hormone was increased significantlyi n  wndit m ov i v o
after knocking down lepB and genes related to E2 synthesis were also detected by RT-
qPCR. Finally, based on the differentially expressed genes and the signaling pathways
they participated in, we proposed a hypothesis about the signaling pathways in which
leptin may be involved in ovarian cells. Take together, these results provide new
insights into the role of leptin in the regulation of physiological functions such as

ovarian growth and development.
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A b s t :r0O&nitl stem cells (OSCs) that generate fertilization-competent eggsi N v i v 0
have been identified in and isolated from adult human and mouse ovaries. But so far, mature
oocytes produced from OSCsi n  ‘aivetndt leen broken through in all vertebrates. In this
study, OSCs cell line from sexual mature sterlet AC i p € n S e ovarieswds firely u s
established, charecterized, and purified. The cell line could be passaged steadily for more than
oneyeari n vnd Wwas identified to possess oogenic capacity. Under 3D culture conditions,
sterlet OSCs performed asymmetric division and meiosis, and produced immature oocytes.
And immature oocytes from OSCs could be induced to be fully-grown oocytes whose
diameters reached to 70-250 um. Besides, the endogenous synthesis of vitellogenin (Vtg) was
preliminarily confirmed in these grown oocytes. In conclusion, sterlet OSCs could be
passagedi n  Yoi generadions and cultivated developed oocytes by 3D culture and

induction.
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Abstract: Largemouth bass (Micropterus salmoidgsis an important commercially
cultured freshwater fish. High temperature is a common challenge encountered in the
summer cultivation of largemouth bass. In this study, we conducted a genome-wide
association study using general linear models and linear mixed models to identify
significant single nucleotide polymorphisms (SNPs) and candidate genes associated
with loss of equilibrium (LOE) and weight gain (WG) during high temperature
challenge. We collected fin tissue from 353 individuals of largemouth bass exposed to
high water temperature (37.5 °C) and performed whole-genome resequencing. Through
association analysis, we successfully identified 10 SNPs and 38 candidate genes that
were significantly associated with LOE, and 4 SNPs and 19 candidate genes that were
significantly associated with WG. Using quantitative PCR and Western blot, we tested
the expression of eight genes related to LOE in heat-sensitive and heat-tolerant
individuals, and identified significant differences in the expression of the following five
genes: Tmub2, Ngfr, Hgf, Hdac6, and Sypl. For WG, we assessed the expression of
three candidate genes, among which Mrc2l displayed significant differences in
expression between the high WG group and low WG group. We discuss the functions
and potential biological processes of candidate genes for LOE and WG. Our results
provide basic genetic information for breeding largemouth bass with high temperature
tolerance.
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National and Local Joint Engineering Laboratory for Freshwater Fish Breeding, Heilongjiang
River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin, 150070, China

A b s t rWatlcthe gglobal population increasing and lifestyle improving, the demand
for high-quality nutritional aquatic foods has been rising. Muscle fat is a crucial
nutritional index for evaluating the quality of fish flesh. However, the comprehensive
and systematic understanding of the molecular mechanism underlying differences in
muscle fat deposition remains insufficient. In this study, we integrated transcriptomics
and metabolomics of selected samples with extremely high and low muscle fat in
common carp (Cyprinus carpio), the major freshwater aquaculture fish in Asia, to
identify critical genes, metabolites and metabolic pathways. We totally identified 204
differentially expressed genes (DEGs) and 1528 differentially accumulated metabolites
(DAMs). Glycerolipid, glycerophospholipid and glyoxylate and dicarboxylate
metabolisms were enriched through both transcriptomics and metabolomics. These
lipid metabolism pathways may be regulated by some critical signal transduction
pathways, including Extracellular matrix [ECM]-receptor interaction, mTOR signaling
pathway and FoxO signaling pathway. Combined with the validation of gene expression
and biochemical indices, a supposed regulatory network was established. To our
knowledge, it is the first study to apply a multi-omics approach in fish with naturally
different muscle fat to comprehensively elucidate the mechanism. This study could
deepen our understanding of the molecular mechanism of muscle fat deposition and be

helpful for improving the quality of fish.

K ewo r dnsscle fat deposition; molecular mechanism; aquatic food; multi-omics;
regulatory network; Cy pr i nus car pi o
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Application
for the selection of nutri
fishes

CAO Yiming' LI Jiongtang'© ZHANG Yan'
1. Chinese Academy of Fishery Sciences Beijing 100141

A Db s t rAsam important part of the global aquaculture industry, the enhancement of nutritional
quality traits of freshwater fishes is of great significance to meet the market demand and enhance
the competitiveness of the industry. Traditional selection and breeding methods are characterized
by long cycle time and low efficiency, which are difficult to meet the needs of the rapid development
of modern aquaculture industry. In recent years, the rise of phenomics and machine learning
technology has provided new ideas and methods for genetic breeding. Phenomics has a wide
coverage, involves many physical and chemical properties, data polymorphism, timeliness, large
data volume, high dimensionality, high complexity, high uncertainty and other characteristics. The
phenotypic characteristics of organisms can be comprehensively analyzed by high-throughput
technology. Machine learning, as an important part of artificial intelligence, has been a hot research
topic in high-throughput in recent years. It is capable of efficiently processing and analyzing these
large-scale data to uncover potential associations between genetic variants and phenotypes. The
effective combination of freshwater fish phenotyping research and machine learning can not only
expand the magnitude of phenotypic data, but also mine fish phenotypes from molecules, tissues,
individuals to populations, and promote the rapid development of fish genetic breeding research. In
this paper, we take the application of machine learning in freshwater fish phenotyping as the starting
point, summarize the latest hotspots of machine learning in phenomics both at home and abroad,
introduce the research results of machine learning in the selection and breeding of nutritional quality
traits in freshwater fish, and discuss the future development trend of fish phenotyping and machine

learning in genetic breeding.

K e y w o fisld machine learning; phenome; genetic breeding
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Evolutionary Dynamics and Funct

0nNnec

Hol ot huroidea: I nsights from Compre

LI Shuo'?, LI Chen?, HAN Shenglei?, CHEN Kaiyu!, LI Weijing?, JIANG Shuhong?,
LIAO Duan?, SHAO Changwei?, LI Chenghua'
1. Ningbo University, Ningbo 315000

2. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071
A b s t rThecFibrinogen-Related Protein (FREP) gene family is crucial in immune
responses across diverse taxa, yet its evolutionary dynamics in invertebrates, particularly
Holothuroidea, remain underexplored. Challenges in annotating invertebrate genomes often
obscure key evolutionary phenomena. In this study, we analyzed 1,006 species and
identified a significant expansion of FREP genes in Holothuroidea. This expansion includes
distinct clusters of single-domain (sSFREPs) and multi-domain FREPs (mFREPs), indicating
functional diversification. Phylogenetic analysis revealed close relationships among
echinoderms, with unique genomic arrangements in Holothuroidea likely driving this
expansion. Transcriptome profiles further demonstrate that specific mFREPs with TIL
domains are involved in immune defense mechanisms. These findings offer new insights
into the evolutionary mechanisms behind FREP gene expansion in Holothuroidea.
Kewo r dilsinogen-related proteins; Holothuroidea; gene family expansion; immune

defense; genome arrangements
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Potenti al roles of | ipases

and

nutrient reargopgcakhopst woth

| i fespans

ZHAO Yang*®, WANG Chunde *, LU Xia ?*

1 Research and Development Center for Efficient Utilization of Coastal Bioresources, Yantai Institute of
Coastal Zone Research, Chinese Academy of Sciences, Yantai, Shandong 264003;
2School of Ocean, Yantai University, Yantai, Shandong, 264005;
3University of Chinese Academy of Sciences, Beijing, 100049

A b s t rNutgient restriction (NR) extends lifespan in many species. High latitudes are
characterized by cold-water temperature and food limitations, where bivalves may mimic
NR like vertebrates, which could result in a prolonged life expectancy. The long-lived
Peruvian scallop (7-10 years) distributes naturally at relatively higher latitudes than the
annual bay scallop. However, the relationship and the mechanism underlying the food
availability and lifespan are unclear in bivalves. In this study, the genetic response to NR
was first investigated in bivalves with distinct lifespans. Peruvian scallops persistently
responded to NR mainly via metabolic pathways, but that began to play roles in bay scallops
after 56 days. Significant down-regulated expression of long-chain saturated fatty acid
synthetase in both two scallops and increased expression of S C Dabd L | P iN Reruvian
scallops might contribute to MUFA accumulation under NR. S O Dwas more highly
expressed in Peruvian scallops than in bay scallops under NR, and strong autophagy was
detected only in Peruvian scallops. Peruvian scallops presented much lower MDA levels
and higher SODI1 activities than bay scallops. These findings help us understanding the role
of lipases and antioxidases in longevity of bivalves, and provided potential biomarkers for
breeding long-lived larger scallops.

K e y w o Lipdsss;:Antioxidases; Nutrient restriction; Longevity; Ar g 0 p seatiopse n
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popul :
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MA Fengjiao!, WANG Hui !, XU Pao ', LIU Kai '
1.Wuxi Fisheries College, Nanjing Agricultural University, Wuxi, 214081, China.
2.Key Laboratory of Freshwater Fisheries and Germplasm Resources Utilization, Ministry of

Agriculture and Rural Affairs, Freshwater Fisheries Research Center, Chinese Academy of Fishery
Sciences, Wuxi, 214081, China.

A b s t :rAa « distinct ecotype of Co i | i athe fr@hsvates resident Coi ha ®au s

t ai h useanabk fo exhibit anadromous behavior due to physical barriers and can grow
and reproduce independently in freshwater habitats such as Taihu Lake. In order to perform

a comprehensive analysis of genomic characteristics of C.nas us t, afrehhwatern si s

resident individual from Taihu Lake was selected as the experimental subject for

constructing the first complete, gap-free reference genome of C.na s u & e h &he &
results of genome assembly showed that a 0 gap C.nas us t grorheuwéhnas i S

assembly size of 834.09 Mb, a contig N50 of 35.45 Mb was obtained. The results collinearity

analysis showed that the genomic sequencesof C. naad€u s na s u sweteldghshuensi s
consistent (96.95%). Furthermore, the whole genomes were resequenced from 128C n a s u s

individuals, including four anadromous populations (CN) and eight freshwater-resident
populations (CNT), and a total of 25,101,336 high-quality SNPs were obtained. In-depth
analyses of population structure and demography revealed that the CN and CNT populations
form four separate clusters, with freshwater invasion of CNT populations occurring around
4.6 Ka. In addition, selective sweep analysis, utilizing Fst and nucleotide diversity
estimations, was conducted on CN and CNT populations. Enrichment analysis of selected
genes showed significant enrichment of genes involved in ion transport, signal transduction,
and metabolic process, which probably underlay differences in morphology, physiology and
behavior between the anadromous and freshwater-resident C .n a s This study provides
insights concerning the population structure of an important anadromous fish and
accumulates basic data for further studying the population geneticsof C. nas us

Key wgap-fiksgenome; genome resequencing; population structure; local adaptation
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CHEN Lin%, LI Chengyu®, LI Bijun', ZHOU Xiaofan?, BAI Yulin!, ZOU
Xiaoging!, ZHOU Zhixiong?, HE Qian!, CHEN Baohua!, WANG Mei!, XUE
Yaguo®, JIANG Zhou!, FENG Jianxin*, ZHOU Tao!, LIU Zhanjiang®*, XU Peng'*

1. Xiamen University, Xiamen, Fujian, 361102, China;
2. South China Agricultural University, Guangzhou, Guangdong, 510642, China
3. Henan Normal University, Xinxiang, Henan, 453007, China
4. Henan Academy of Fishery Science, Zhengzhou, Henan, 450044, China
5. Syracuse University, Syracuse, 13244, USA

A b s t r Hyloritlization and polyploidization have made great contributions to
speciation, heterosis, and agricultural production within plants, but there is still limited
understanding and utilization in animals. Subgenome structure and expression
reorganization and cooperation post hybridization and polyploidization are essential for
speciation and allopolyploid success. However, the mechanisms have not yet been
comprehensively assessed in animals. Here, we produced a high-fidelity reference
genome sequence for common carp, a typical allotetraploid fish species cultured
worldwide. This genome enabled in-depth analysis of the evolution of subgenome
architecture and expression responses. Most genes were expressed with subgenome
biases, with a trend of transition from the expression of subgenome A during the early
stages to that of subgenome B during the late stages of embryonic development. While
subgenome A evolved more rapidly, subgenome B contributed to a greater level of
expression during development and under stressful conditions. Stable dominant
patterns for homoeologous gene pairs (HGs) both during development and under
thermal stress suggest a potential fixed heterosis in the allotetraploid genome.
Preferentially expressing either copy of a homologous gene at higher levels to confer
development and response to stress indicates the dominant effect of heterosis. The
plasticity of subgenomes and their shifting of dominant expression during early
development, and in response to stressful conditions, provide novel insights into the
molecular basis of the successful speciation, evolution, and heterosis of the
allotetraploid common carp.

K ewo r dlktetraploid; subgenome structural evolution; homoeologous expression;
expression dominance shift; environmental adaptation
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Songlin Cai'****, Jun Wang">**, Xin Hou!**, Xiaowen Chen'->*, Chenghui Wang'>*"
1. Key Laboratory of Freshwater Aquatic Genetic Resources Certificated by the Ministry of

Agriculture and Rural Affairs
2. National Demonstration Center for Experimental Fisheries Science Education

3. Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University, Shanghai,
201306, China

A b st rThe denetic mechanism underlying hybrid compatibility is a primary
challenge in establishing lineages through distant hybridization in fish. This study
investigated the potential influences of transposable elements (TEs) and structural
variations (SVs) on the genome compatibility within hybrid population of
Megal obr ama a nCoul | yt ceer p h & dnfpavativa geaomic analysis
revealed high collinearity between specific chromosome pairsof M. a mb | wywdep hal a
C. al &diuncoveral extensive SVs, including numerous insertions and deletions
as well as large-scale inversions, translocations, and duplications. Spatial association
analysis showed these extensive genomic variations are possibly attributable to the
activity of TEs. Transcriptomic analysis further indicated that TE-associated SVs play
an essential role in regulating gene expression in hybrid offspring. Notably, genes that
were upregulated and exhibited over-dominant expression patterns in the hybrids were
highly enriched in biological processes such as homologous recombination and DNA
repair, suggesting a potential mechanism that hybrids may employ to counteract the
hybrid incompatibilities. Our findings provide valuable reference for the genetic basis

of hybrid compatibility in distant hybridization of fish.

K ewo r dSsructural Variations; Transposable Elements; Distant Hybridization;
Hybrid Compatibility

- E (32373101)
| i i1t ne - F ;3
E-mail: wangch@shou.edu.cn

97


mailto:wangch@shou.edu.cn

2024 KFAMBREZEFTHFEREL

B SRRV T AL DM i3 e R R S BB E

1 *
266100

(Chl amysg farrer:.

LPS
LPS
PBS MicroRNA TMT
LPS
ULK1 ATG10 ATG3 ATGl6L1 MID1 HIF-loa CD38
Caspase3 / miRNAs
MicroRNA-mRNA PPI

. E [ I W 1 B I

I 2021YFD1200805€

o [ i1 ne o " 4

wangmengqiang@ouc.edu.cn

98



2024 KFAMBREZEFTHFEREL

Deci phering the mol ecul ar mechan

I N spott ddtsed albasasx (macul at u

LIU Cong'2, WEN Haishen'>, ZHANG Chong!?*,ZHANG Yonghang'> WANG Lingyu!~,
SUN Donglei!? LIU Mengqun'2, DONG Yani'? LI Pengyu!? ZHANG Kaigiang'2 QI
Xin'2 LI Yun'>*

1. Key Laboratory of Mariculture, Ministry of Education (KLMME), Ocean University of
China, Qingdao 266003

2. Sanya Oceanographic Institution, Ocean University of China, Qingdao, 266100

A btsr aSeottedsecabass(L at e ol a b r @ widelpnfarming In thetChiirg’s coastal
area, is a valuable fish species for aquaculture. Nevertheless, fluctuations in water
temperature, particularly the significant increases during summer, threaten the survival and
productivity of this species. Enhancing the heat tolerance of spotted sea bass is critical for
ensuring the sustainable development of its aquaculture. In the present study, we
assemblied a high-quality of reference genome. Based on that, a genome-wide association
study (GWAS) was performed to explore the genetic basis underpinnings of heat tolerance
in spotted sea bass. As shown in the results, 50 significantly associated genetic variants (31
SNPs and 19 InDels) were detected, 236 candidate genes were also annotated. Function
enrichment analysis indicated that membrane category and membrane trafficking pathway
play a major role in the heat stress response. Additionally, ten various genomic selection
(GS) models and two selection strategies were used to evaluate the potential for genomic
breeding. Furthermore, mMRNA-miRNA integrated transcriptomic analysis were conducted
to characterize changes in gene expression profiles in the muscle tissue under heat stress.
Numerous differentially expressed genes (DEGs) and differentially expressed miRNAs
(DEMs) were idenfified, generating 846 DEGs-DEMs negative regulatory pairs potentially
associated with thermal response. Overall, our findings deepen the knowledge of the
molecular mechanisms of heat tolerance and offers valuable information for the selection
and breeding of heat-tolerant strains of spotted sea bass.

Keywolr &lsseé ol abr aHeattolaaacattaig GWAS; Molecular mechanism
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The HMBBBAOFRBaxi s restricts

syndrome virus infect

LAN Jiangfeng”, CAO Xiaotong
College of Veterinary Medicine, Shandong Provincial Key Laboratory of Zoonoses, Shandong

Agricultural University, Taian, 271017, China

A b s t rEaveldpe viruses are the most threatening pathogens to eukaryotes. The search for
target genes against envelope viruses is particularly important. The activating transcription
factors (ATFs) regulate cancer proliferation, maintains cellular redox homeostasis, extends
biological longevity and responds to viral stimuli. However, the mechanism of ATFs antiviral
immunity, especially envelope viruses, is rarely reported. Two ATF4 homologs (ATF4-a and
ATF4-B) with a difference of one [ sheet (7 amino acids) were identified in crayfish. Further
studies showed that ATF4-p was activated and significantly translocated into the nucleus after
envelope virus white spot syndrome virus (WSSV) infection. During WSSV infection, host may
recognize WSSV in some way (such as HMGBa recognizes WSSV by interacting with
WSSV/VP28), and transmits the signal to cell, then HMGBa, HSP70 and ATF4-f interact each
other in the cytoplasm, and promote nuclear translocation of ATF4-. ATF4-f entered the
nucleus to initiate the transcription of ATF4 and ALFs. In addition, ALF1 could bind to VP28
to inhibit virus assembly in the nucleus and reinfection. This study elucidated a novel
mechanism of ATF4-f in anti-envelope virus immune responses, and ATF4 may be a potential
target for disease prevention and control.

Key woMhitt spot syndrome virus, ATF4, anti-envelope virus immunity, antimicrobial
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LIANG Yixin!, TIAN Peng!, LU Yukuang', QIN Qin!, WANG Zi’ao?, XIONG Gang?,
WANG Xiaoging'*, HU Yazhou!"
'College of Fisheries, Hunan Agricultural University, Changsha 410128
2 Hunan Biological and Electromechanical Polytechnic, Changsha 410128

ADb s t r Ghinese soft-shelledturtle(P e | o d i s C)usaningportineadquaiiltige

species in China. However, with the continuous development of P . S i colteares,s | S

problems related to germplasm degradation and population mixing have become
increasingly prominent. This has seriously affected the protection and utilization of
germplasm resources by P . S i. Todrmaden the understanding of the germplasm

resources of P . s i andénmpmvie the efficiency of germplasm identification, Super-

GBS sequencing technology was used to conduct population genetic analysis of P .

S I n esamplds fSom six different populations distributed in five provinces. As a result,

1,464,488 SNPs were identified. Genetic structure analysis revealed that the six P .

S i n e pomuliations could be divided into three sub-populations. The genetic
differentiation coefficient of the DT and CY populations was very low (Fst=0.0088),
indicating that differentiation had not yet occurred. Additionally, 15 KASP core markers
for the identification of P . S i popalaisns were developed using KASP typing
technique for the first time. Genetic information can lay a foundation for the protection

and utilization of germplasm resources by P . S i, ancethre $inigesprinting database

developed in this study provides a practical tool for authenticatingP. s i.nen s i

K e y wo KASR SNP, Fingerprint, Genetic structure analysis, Pe | odi scus

neEe T Fod
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Ferroptosis triggers C16 ceram
resi stan¥.e pgraamasdmol yti cus

Zeyan Chen!, Peiyi He!, Chenglong Liu!, Jude Juventus Aweya?, Zhihong Zheng',
Zhongyang Lin!, Defu Yao', Xianliang Zhao'", Yueling Zhang""
2. Guangdong Provincial Key Laboratory of Marine Biology and Department of Biology, Shantou

University, Shantou, China

3. Department of Food and Human Nutritional Sciences, St. Boniface Hospital Research Centre,

University of Manitoba, Winnipeg, Manitoba, Canada

A b s t rTaicstudy investigates the role of ferroptosis in enhancing antibacterial
immunity in shrimp, specifically inresponsetoVi br i o par aWefowmdtlatl yt i cus
Erastin induces ferroptosis in shrimp hepatopancreas, which subsequently enhances
shrimp survival and antibacterial immunity. Notably, the ferroptosis mechanism
associated with V. par ah a ewleek ywdramideu synthesis, with acid
sphingomyelinase (SMPD1) mediating the conversion of ceramide to modulate
ferroptosis. Additionally, C16 ceramide was shown to exert antibacterial effects by
promoting mitochondrial reactive oxygen species (ROS) production. Furthermore,
plant-derived ceramide significantly enhances shrimp immunity against bacterial
infections. These findings highlight the critical role of ferroptosis and ceramide
metabolism in shrimp immune responses, which provides a new insight into the

potential therapeutic potential of bacterial diseases in shrimp.

Kewo r dBerroptosis, Shrimp antibacterial immunity, Ceramide synthesis,

Mitochondrial ROS,Penaeus vannamei
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Exploring of candidate genes
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ZHU Jiajie! LIU Feng?”® YE Ting? LOU Bao®

1 Key Laboratory of Applied Marine Biotechnology by the Ministry of Education, School of
Marine Sciences, Ningbo University, Ningbo 315211, China

2 Institute of Hydrobiology, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021,
China

A b s t rlaronichthys polyactis is an economically extremely promising marine
fishery species. Visceral white-nodules disease (VWND) caused by Pseudomonas
plecoglossicida is one of the most prevalent and devastating diseases, resulting in huge
losses for L. polyactis aquaculture. However, genetic resistance mechanisms to VWND
remain elusive in this species. This study combined genome-wide association study
(GWAS) and transcriptome analysis to unravel resistance loci and transcriptional
regulation in L. polyactis. A total of 946 infected fish genotyped by 100 K lipid chips
to obtain SNP information were used to identify VWND resistance candidate genes
through GWAS. Following VWND infection of 200 fish, RNA-seq of liver tissues was
performed on the resistant group (RL), sensitive group (SL), and control group (CL).
GWAS identified 22 suggestive significantly associated single-nucleotide
polymorphisms, annotated 60 candidate genes. Moreover, comparative transcriptional
analysis showed that most differentially expressed genes (DEGs) in the intersection of
RL vs CL and RL vs SL were significantly enriched in the immune-related pathways;
most DEGs in the intersection of SL vs CL and RL vs SL were significantly enriched
in autophagy-related pathways. Then, the potential candidate genes from GWAS were
combined with the DEGs from RNA-seq, thus identifying seven key genes (i.e.,d d i,
famlm® xmrsd c, g 1l3o/n andd 8 t i) msgodiated with resistance to
VWND. The integration of GWAS and transcriptome analysis indicated that the
activation of the S t i-medidted cyclic GMP-AMP synthase-stimulator of interferon
genes signaling pathway may play a crucial role in VWND resistance. These findings
deepen the available knowledge on molecular mechanisms of host genetic resistance to
VWND and provide an important foundation for the selection and breeding of VWND-
resistant L. polyactis.

K e y w o Ladnsichthys polyactis, Visceral white-nodules disease, GWAS,

Transcriptome, St i ng 1
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Zhang Yilin', Yishan Lu '*, Zhiwen Wang *

1 Guangdong Provincial Key Laboratory of Aquatic Animal Disease Control and Healthy Culture,
Key Laboratory of Control for Diseases of Aquatic Economic Animals of Guangdong Higher
Education Institutes, College of Fisheries, Guangdong Ocean University, Zhanjiang 524088
A Db s t rlmedetkin-15 (IL15) is a proinflammatory cytokine that could induce the
production of inflammatory cytokines. In this study, the a chain of the IL15 receptor of
Epi nephel (EsILISRw), ©nataad egulator of IL15, was identified, and
immune response functions of fish were determined and characterized. Ec-IL15Ra
contains a 720 bp open reading frame that encodes 239 amino acids, including four
typical conserved cysteine residues with a highly conserved sushi domain. Ec-IL15Ra
is closely related to Ep i ne p h el u sand Is éhérmog clstaed with teleost.
Subcellular localization studies showed that Ec-IL15Ra was situated in the cytoplasm
and cell membrane. Ec-IL15Ra was detected in 11 tissues, with the highest expression
in the liver and blood. Meanwhile, the Ec-IL15Ra transcriptional levels substantially
increased in nine tissues after Vi b r i 0o infecéon. ¥cellyl 5Ra was significantly up-
regulated in HKLs by ConA, PHA, LPS and poly I:C stimulation. In vitro analysis, the

recombinant protein of rEc-IL15Ra stimulates HKL proliferationandl L U R 6IR. 1 0

and | L Expression. Challenge experiments revealed that IL15Ra protein showed an
increase of 6.67-10% survival protection rate after V. h ainfeetieny This study

provides a better understanding of the immune protection of IL15Ra in vertebrate fish.

Kewor dd4:106MR br i o;ofangerspoteed/grouper; HKLs; protein function

- E Project supported by Shenzhen Science and Technology Program (JCYJ2021032413
0014035) and Sustainable Development Project of Shenzhen Science and Technology Program
(KCXFZ20211020165547010).
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The occurrence of juvenile her
mol ecul ar mechanisms in the proc
silver pomfret

Yaya Li!, Mingzhe Yuan', Jiabao Hu', Yajun Wang!
1. College of Marine Sciences, Ningbo University

Ab st rSitvapomfret(Pa mp us ai@eofitie keigh-salue marine economic
fish species, exhibiting sexual size dimorphism, with females growing faster than males.
However, the sex differentiation process in this species has not been extensively studied.
Histological analysis shows that during the early stages of sex differentiation, all
individuals develop oocytes, followed by apoptosis of some individuals’ PN follicles,
leading to the formation of testes and a rare juvenile hermaphroditic stage.
Transcriptomic analysis reveals that the apoptosis of oocytes in the testes is regulated
by apoptotic signals, and the simultaneous high expression of genes related to ovarian
and testicular differentiation is one reason for the occurrence of juvenile
hermaphroditism. Furthermore, we found that sexual size dimorphism appears before
sex differentiation, with evidence indicating that lipid metabolism in females is
significantly higher than in males during the critical period of sex differentiation,
suggesting that sex differentiation in silver pomfret may be related to metabolic
processes. Subsequently, we fed silver pomfret with diets supplemented with soybean
oil and fish oil, and the fish oil group exhibited higher female ratios and body weights,
indicating that nutritional factors influence sex differentiation. Additionally, sex
hormones play a role in sex differentiation, with 11-KT being crucial for testicular
development. In summary, this study provides a detailed description of the sex
differentiation process and molecular mechanisms in silver pomfret, offering new
insights into sex differentiation in fish exhibiting juvenile hermaphroditism.

K ewo r des differentiation; hermaphroditism; apoptosis; lipids; Pa mpus ar gent eu

Fundi ng Research anditdsstrialization development of silver pomfret "Guoxin No. 1"
engineering vessel cultivation technology (812306910); research on scaled seedling cultivation and
efficient, safe farming technology for East China Sea specialty fish (522403520); selection of
superior traits and new strain selection of silver pomfret in the East China Sea (532100570).

*Corresponding author: Wang Yajun, Professor, mainly engaged in molecular breeding and health
farming of marine fish.
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Identification and functional analysis offruitlesslgene in the

mud crab Scylla paramamosain

ZHANG Mengqian', MA Hongyu!"

1. Guangdong Provincial Key Laboratory of Marine Biotechnology, Shantou University, Shantou
515063, China

Ab st rmiae€ t ui(ft §genspays a crucial role in the sex determination pathway
and courtship behavior in many Arthropods, including insects and crustaceans. This
study identified two f r isdforms (S r uvadeaS @ r g ih the mud crab(Scy | | a
p ar ama m$equande malysis revealed that the deduced amino acid sequences of
SHE r tadd® g r uedhibited highly conserved domains of Fru proteins, containing
BTB domain and C2H2-ZnF domain. In addition, S r uahdaS g r uvele
suggestively originated from the same single genomic locus by genomic sequence
analysis. Specifically, Spfrulpre-mRNA was alternatively spliced forS g r wridd & p
f r udlinglude mutually exclusive exon 1-3 and exon 4-5, respectively. Temporal and
spatial expression analysis demonstrated that the sexually dimorphic expression of
S p f finufully developed gonads. The gene S f r ushoaved significantly higher
expression in female gonads, while S @ r udikplayed male-specific manner in gonads.
Moreover, the expression level of S  r ushosved an increasing trend from the
unmated state to three days after mating in female crabs while the expression of S p
f r uinlniale crabs increased from the unmated state to the pre-mated state, followed
by a subsequent decrease to levels comparable to that in the unmated state. Our results
indicated that S p f may play a role in both sex-specific character development and
courtship behavior. In addition, RNA interference treatment demonstrated that
knockdown of S ff u 1 gene resulted in incomplete and fragmented egg cells, while
decreased expression of S f r uléd b a reduction in spermatozoa within some the
seminiferous tubules. Taken together, this study presents the characteristic and function
of f rgene in crabs, offering foundational insights for future investigations into the

mechanism of sex determination in crabs.

Key wdbrcdd:l a p a;fratiess seodstamination; gonad development;
RNA interference
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Geneti c mechanism analysis relat
swamp crawfciasnbarus cl ar ki
ZHANG Jihu, CHEN Hongju, JI Xiangshan, ZHAO Yan*
1. Shandong Provincial Key Laboratory of Animal Biotechnology and Disease Control and

Prevention, Shandong Agricultural University, Taian 271000

2. Key Laboratory of Efficient Utilization of Non-grain Feed Resources (Co-construction by
Ministry and Province) of Ministry of Agriculture and Rural Affairs, Shandong Agricultural

University, Taian 271000

ADb st rla China, the red swamp crayfish (Pr o c a mb a r)uasnotatidusa r K i i
invasive species, has become an important economic freshwater species. In order to
compare the genetic diversity and population structure of crayfish from northern and
southern China, we collected 60 crayfish individuals from 4 crayfish populations in
northern China and 2 populations in southern China for sequencing using 2b-RAD
technique. Additionally, the whole genome sequence information obtained by 2b-RAD
of 90 individuals from 2 populations in northern China and 7 populations in southern
China were downloaded from NCBI. After quality control, a total of 25,371 SNPs were
detected. Based on these SNPs, high genetic diversity was observed in the 15 crayfish
populations in China. The principal component analysis in combination with Admixture
and Neighbor-Joining tree analysis showed that the crayfish fell into two clusters
corresponding to geographical regions. The integrated analysis of whole genome (FST
and association analysis of climatic variables) and transcriptome data showed that two
genes (C E T NmHl C P E Bright play important roles during crayfish resistance to
cold environment. This study reveals the genetic differentiation of crayfish populations
in northern and southern China and provides clues to the genetic mechanism related to

cold adaptation.

Kewor d®Prso c a mb a r ;geneticsttu@urekcold environment resistance
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Xiang Li'?, Yan Zhou'?, Liangbiao Chen'?*
1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of
Education, Shanghai Ocean University, Shanghai 201306, China
2. International Research Center for Marine Biosciences, Ministry of Science and Technology,

Shanghai Ocean University, Shanghai 201306, China

Abstract: Nile tilapia (Oreochromis niloticusis a commercially valuable aquaculture
breed in China. However, summer water temperature in southern Chinese provinces
often exceeds 34 T for extended periods, creating challenges for sustainable production.
This study investigated the genetic response of 18 tilapia acclimated to three different
long-term water temperatures (28<C, 32<C, and 36<C) and subsequently exposed to
acute hypoxic stress. Through alternative splicing analysis and weighted gene co-
expression network analysis (WGCNA), we found that genes regulated by alternative
splicing play a crucial role in responses to both thermal and hypoxic stress. WGCNA
further identified four gene modules significantly associated with long-term heat
tolerance and acute hypoxia stress. KEGG and GO enrichment analyses of these
modules revealed that amino acid synthesis and metabolic pathways are pivotal in
supporting tilapia adaptation to high temperatures, while the endoplasmic reticulum
protein processing pathway appears essential in acute hypoxic conditions. Additionally,
Bag6 and Ddx3x emerged as potential key genes linked to tilapia's acclimation to heat
resistance. These findings offer valuable insights into the genetic mechanisms

underlying Nile tilapia’s adaptation to high-temperature and low-oxygen environments.

K ey w o #ltdmtive splicing; WGCNA; Nile tilapia; heat stress; hypoxia stress
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Trace metal (loid)s contaminati o
Composition in mud crab from Gu
China: A lipidomic approa

*
Waqas Wagqas'**, Yuan Ye'*?, , Hongyu Ma'**

1Guangdong Provincial Key Laboratory of Marine Biotechnology, Shantou University, Shantou
515063, China
2 International Joint Research Center for the Development and Utilization of Important
Mariculture Varieties Surrounding the South China Sea Region, Shantou University, Shantou
515063, China
3 STU-UMT Joint Shellfish Research Laboratory, Shantou University, Shantou 515063, China

A b s t r Bacetmetal(loid)s contamination is a serious health and ecological issue,
due to the non-degradable nature and bioaccumulation in aquatic organisms. In aquatic
organisms trace metal(loid)s result in oxidative stress via reactive oxygen species (ROS)
production. ROS in turn leads to lipid peroxidation (LPO) which is used endpoint
biomarker in exposure studies. However, there is no study on the implication of
metal(loid)s toxicity including (LPO) on the whole lipidome of crustaceans from
contaminated locations. Therefore, for the first time we applied the lipidome analysis
ofmudcrab(Scy | | a p a)raml rag@riadtis asdocmtion between lipids groups
and 12 trace metal(loid)s from three major rivers (near to sea) in Guangdong province.
The result displayed significant differences between male and female crabs’
metal(loid)s (P < 0.05) and lipidome profiles. Female crabs were more susceptible to
metal(loid)s pollution than male crabs. The lipidome profile of mud crab showed
dysregulation of membrane lipids namely glycerophospholipids GP (52.33%),
sphingolipids (11.9%), and increased energy storage lipids such as triacylglycerols
(24.35%). Among the glycerophospholipids (GP) identified in our study,
Phosphatidylethanolamine (PE) constituted 7.49%, Phosphatidylcholines (PC) 7.7%,
Phosphatidylserine (PS) 6.98%, and Phosphatidylglycerol (PG) 5.31%. Sphingolipids,
particularly carnitines (4.43%) and ceramides (>2.26%), were also notably abundant.In
contrast, saccharolipids, specifically monogalactosyldiacylglycerol (MGDG), were
present in minimal amounts (0.07%). Interestingly, female crabs exhibited significantly
higher levels of both lipids and trace metal(loid)s compared to male crabs. Among the
trace metal(loid)s** analyzed, copper (Cu), iron (Fe), and zinc (Zn) were found in
greater concentrations than other selected metal(loid)s. Notably, Cu, Fe, and lead (Pb)
showed a significant positive correlation with all lipid groups. These findings suggest
that female crabs may be more susceptible to environmental contamination in aquatic
ecosystems. Additionally these manifestations could also point out mitochondrial
malfunctioning and endocrine disturbances, and they are in line with the documented
activation of oxidative damage pathways in different species that receive metal(loid)s.
Considering this, it is challenging to precisely relate differences across rivers and the
sex of the organism to metal(loid)s, an additional rigorous testing strategy is necessary
for comprehension of biochemical pathways. The study we conducted indicates that
lipidomics provides an efficient simple way of evaluating and tracking organisms in
habitats polluted with metal(loid)s.

K ey w o MdaKloid)s, Mud crab, contamination, toxicity, lipidomics,

*Correspondence: Prof. Hongyu Ma (Email: mahy@stu.edu.cn)
Guangdong Provincial Key Laboratory of Marine Biotechnology
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Effect of temperature on
during early gonadal di f f

(Taki fugu) obscurus
WANG Mengmeng', WANG Chaoyu', WANG Yifan', ZHAO Zhe', SHI Yan""*

1. Jiangsu Province Engineering Research Center for Marine Bio-Resources Sustainable
Utilization, College of Oceanography, Hohai University, Nanjing 210098, China.

A b s t rHagh ér low temperature treatments are considered to influence gonadal
development and sex differentiation in teleost fish, however, the mechanisms by which
they affect these processes in obscure puffer (Takifugu obscurus) remain largely
unknown. In this study, high-temperature (33°C) and low-temperature (15°C)
treatments were applied to obscure puffer at 45 days post-hatching (dph). Gonadal
status were compared between temperature-treated groups and a normal-temperature
control group. The expression of genes involved in steroid hormone biosynthesis and
sex differentiation were examined following temperature treatment. Histological
observation of gonads revealed that low temperature inhibited ovarian development,
while high temperature promoted it. Nevertheless, no significant impact of temperature
on male gonadal development was observed. Under low-temperature treatment, the
expression of genes in steroidogenic pathway, such as 3B-hsd, 178-hsd1, 17B-hsd3, and
17B-hsd12a, was dramatically downregulated in female individuals after 30 and 45 days
of treatment compare to the control group. In high-temperature treatment, genes like
cypl7al, 17B-hsd1, 17B-hsd3, and 17B-hsd8 were upregulated in females, whereas no
notable changes were found in males. Additionally, the expression of female-associated
genes was dropped over time under normal temperature, but it showed an initial
increase followed by a decrease under low temperature. However, temperature
treatment had minimal effect on the expression of male-associated genes. Overall, our
data suggest that low temperature inhibit ovarian development and the expression of
genes in steroidogenic pathway, while male individuals show limited sensitivity to

temperature variations.

KeywoMd &i f u g u; temperstuzeureatment; sex differentiation; gonadal
development; steroidogenic genes
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He mocyani nVirbesitor ipcatrsai hnafeentotliyotni cw

phenyl alyamisnene mPemanbelsswmannamei

Yonghui Kong'#, Zhuoyan Liu'*, Yunyu Shi!, Jiawei Cheng!, Xianliang Zhao',
Zhihong Zheng!, Jude Juventus Aweya'*, and Yueling Zhang'*

1. Guangdong Provincial Key Laboratory of Marine Biotechnology, Institute of Marine Sciences,
Shantou University, Shantou 515063, China

A b s t rAeute hepatopancreatic necrosis disease (AHPND) is the principal cause of major losses
in the penaeid shrimp farm. Our recent research has revealed a low expression of hepatopancreas
hemocyanininP e n a e us (W #NM@) suffednig from acute hepatopancreas necrosis disease
in farm-raised specimens. In this study, the utilization of RNA interference (RNAi)-mediated
knockdown of P YIMC, we observed a significant decrease in hemocyanin expression level,
resulting in a consequential down-regulation in phenylalanine and tyrosine content. Pathway
analysis indicated that phenylalanine and tyrosine biosynthesis may be a potential pathway
following P IMC knockdown. Furthermore, qPCR and LC-MS techniques were used to analyze
the expression of related metabolic enzymes, L-dopa content and phenoloxidase (PO) activity in the
phenylalanine-tyrosine metabolic pathway. For P YIMC knockdown, the transcript levels of key
enzymes in the phenylalanine-tyrosine metabolic, including P YAH, P TH, P TYR and P yroPO
were significantly increased, and the content of L-dopa and PO activity were also increased.
Consistent with our expectations, exogenous phenylalanine and tyrosine down-regulated the
expression of four key genes and PO activity. Similarly, after treatment with phenylalanine
hydroxylase inhibitor 4-Chloro-DL-phenylalanine (PCPA) or tyrosine hydroxylase inhibitor 3-
Iodo-L-tyrosine (3-IT) following P IMC knockdown, the content of phenylalanine or tyrosine
were increased, but the expression of P YAH or P TH, the content of L-dopa and PO activity
were significantly decreased. These results indicate that P IMC regulates phenoloxidase activity
through phenylalanine-tyrosine metabolism. Moreover, by combining P YIMC knockdown and
Vi br i o p ar ahllengentovhsyemongrated that downregulation of P YIMC limits the
phenylalanine-tyrosine metabolic, thereby activating PO activity and enhancing the host's immune
resistance to pathogen infection. This research provides new insights into the metabolic regulation

function of P IMC during acute hepatopancreas necrosis disease.

KeywoPdnaeus ,Hanocpaginnkhénylalanine-tyrosine metabolism, Phenoloxidase
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ZHANG lJiajia, YUAN Ye, MA Hongyu*

Guangdong Provincial Key Laboratory of Marine Biotechnology, Shantou University, Shantou
515063, China

A b s t rElaviotis bne of the important members of the long-chain fatty acid elongase
family, serves as an important rate-limiting enzyme for long-chain fatty acid synthesis
reaction and one of the key regulatory genes involved in fatty acid metabolism in animal

organisms. The previous study found that the Elovl6 gencof Scy | | a panoa mamos ai

only has the ability to elongate SFA and MUFA, but also has the elongation activity of
Cig PUFA substrate, which can be involved in the endogenous synthesis of LC-PUFA
in mud crab. In order to investigate the transcriptional regulation mechanism of LC-
PUFA synthesis, the core promoter region of the Elovl6 gene was firstly determined to
be -267 ~ +167 bp by promoter truncation combined with a dual luciferase reporter
system. Two transcription binding sites (-172/-161 bp and +41/+52 bp) in the core
promoter region that bind to the key transcription factor SREBP1 was then predicted
by bioinformatics software. After co-transfection of SREBP1 expression plasmid and
promoter reporter plasmid into Dr 0 s 0 S82hdells, at was found that SREBP1
positively regulated the promoter region of the Elovl6 gene. After that, we constructed
a transcription binding site deletion mutant reporter vector and co-transfected wild type
and mutant with pAC-SREBP1-V5/His or pAC-V5/His (control), respectively, and
found that SREBPI1 positively regulates Elovl6 gene expression by binding to the
AGTCAGGTGTC (-172 ~ -161 bp) and CGTCAGCTGCC (+41 ~ +52 bp). The above
results reveal the molecular mechanism by which SREBPI1 regulates Elovl6 gene
expression and participates in LC-PUFA biosynthesis in the mud crab. The present
study is of broad scientific significance in elucidating the mechanism of LC-PUFA
synthesis in crustaceans, which not only helps to explore the regulatory targets for
improving endogenous LC-PUFA synthesis in mud crab, but also has important
theoretical significance and application value in achieving the precise nutrition of mud
crab.

Key woS ayl | a p a,r [a&CAdHhA obsosrthesis, SREBP1, Elovl6,
Transcriptional regulation
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ZHOU Xiyi!, YE Shaopan', MA Hongyu'"

1. Guangdong Provincial Key Laboratory of Marine Biotechnology, Shantou University, Shantou
515063, China

Abst rMucdab (Scy !l | a p a)iseom afnthe ma@tiinfportant economic
aquaculture crustacean species in southeast Asia, especially in China. However, the
catches of wild mud crabs declined sharply, because of overfishing and environmental
pollution. Therefore, it is necessary to understand and update the genetic resource of
mud crabs in time, which would provide appropriate guidelines for resource
management and breeding programs. To understand the genetic diversity, population
genetic structure, and runs of homozygosity (ROHs) of mud crab in southeast coast of
China, a total of 146 mud crabs were collected from four coastal areas of southeast
China for whole genome resequencing and 16,452,508 high-quality SNPs were
obtained. Results showed that the heterozygosity of the mud crabs in different areas
varied from 0.248 to 0.257, while the nucleotide diversity (w) ranged from 0.00157 to
0.00160. In addition, no significant genetic differentiation was found among the mud

crabs from different areas through PCA, population structure and phylogenetic tree

analysis. Besides, totally 47,142 ROHs were identified in 146 individuals, and over 60%

of the ROHs had a length less than 0.1 Mb, and the average genomic inbreeding
coefficient (Fron) was 2.93%, indicating a high level of genetic diversity. After the
genome annotation of high-frequency SNPs (more than 50%) in ROHs, a total of 29
candidate genes were identified, which included two growth-related genes (I A e
and UN C 7¢8ne) in chromosome 15. Overall, our results will provide useful
knowledge to understand the genetic resource of mud crabs in southeast coast of China,
and thus to improve the protection and utilization of germplasm resources in mud crabs.

Key wowhott enome resequencing; mud crabs; population structure; genetic

diversity
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Bo Ma'?, Yang Liu'*, Xin Zhang'?, Peng Luo'*

1. South China Sea Institute of Oceanology, Chinese Academy of Sciences, Guangzhou, PR China
2. University of Chinese Academy of Sciences, Beijing, PR China

Ab st rLaicttop e n a e uis an ¥canonticallyn ealuable shrimp species and
growth-related traits are economically important traits in aquatic animals. We
constructed a high-density genetic linkage map of L. vannamei. A total of 10,959
markers were used in the neutral genetic linkage map, with a total length of 5,246.22
cM and an average distance of 0.48 cM. Based on the genetic linkage map, we
performed genome-wide QTL localization for 3 growth-related phenotypes, body
weight (BW), body length (BL), and cephalothoracic armour length (CAL). Identified

9 QTLs related to growth traits locatedon 5 LGsinL . v a pexplaimd5i51%-9.65%

of the phenotypic variance (PVE). In addition, RNA-seq was used to obtain 456
differentially expressed genes (DEGs) between the large group (LV-L) and small groups
(LV-S). Combined the results of QTL and RNA-seq, 4 prominent candidate genes

associated with growth traits were identified: E n C (@oding Endochitinase), NA Ga s e

(Beta-N-acetylaminoglucosidase), A g r (Agrin), and F mo (Flavin-containing
monooxygenases). These genes play important roles in physiological activities of
shrimps such as molting, muscle development, and immune stress. Our results provide
deep insights into the molecular mechanisms behind the regulation of growth trait and
the different growth performance in L . v a ramd duntheri facilitate the marker-

assisted selection (MAS) in the genetic breeding of the shrimp.

Kewor dd:t openae ygeneti¢c Ankageanape SLAF-seq; QTL mapping;

RNA-seq.
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Transposable el ements 1in
genomic i mpact

Xiangjian Zeng'>3, Wengi Zhao'->?, Yue Dong!>?, Xiaowen Chen!?3, Jun Wang!?3, Chenghui

Wang!-23*

1.Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture and Rural
Affairs, Shanghai Ocean University
2 National Demonstration Centre for Experimental fisheries Science Education, Shanghai Ocean
University

3.Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University

A b s t rTaagspiosable elements (TEs) are pivotal in driving genome evolution,
playing a significant role in generating genetic diversity, modulating genome size, and
inducing chromosome structural changes. Despite extensive research in model species,
studies on TE evolution and structure in crustaceans are notably limited. This study
offers an in-depth analysis of TEs diversity and their impact on genome structure and
function of representative crustacean genomes. Our results revealed substantial
variation in TE content among crustacean species, with levels ranging from 16.19% in
Daphni swahghdf@.236%inPr o c a mb a r. Nomblycspecdes whth larger
genomes, suchas P. ¢ indH dkma r u s a,shewahigha prapostion of TEs,
which implies that TE proliferation may be a major factor in the expansion of genome
size. Analysis of sequence divergence across multiple TE subfamilies reveals two
distinct peaks, suggesting that most crustacean species may have experienced at least
two separate periods of TE expansion. The second peak, characterized by divergence
rates between 0% to 5%, indicates a more recent episode of TE proliferation and implies
potential ongoing activity. Furthermore, the molt stage-specific expression of TEs in
Er i oc h e ithroughoutthenmBirg process suggests that TEs may play a role in
regulating this periodic event. Generally, these results deepen our understanding of the
role of TEs in crustacean genome evolution and hint at their possible involvement in
regulating biological processes within these species.

K e y w o Trahsposable Elements; Genome Evolution; TE Activity

. Enp k / " T2023210€
* o I I ne - F S
E-mail: wangch@shou.edu.cn

136

crust



2024 KFAMBREZEFTHFEREL

PR & X RN R ST F A RN E MR R FHER SRR

R
1,2 1,2 1,3,4 13,4 1,3,4*
1 850032
524000 3 850032 4
850032
16S
rRNA
o
P<0.05 PCoA
P<0.05
OTUs
LEfSe
16
" E VI I o XZ202202ZY0002N€E
| T T T « Tl ne a o f 3 |

Tel: 132325131141
E-mailE zjianshe@163.com
o [ I I neg a o f§ I Tel:185302907751
E-mailE wmy1230222@163.com
137



2024 KFAMBREZEFTHFEREL

SRR TAEFESEN = EHFIISEE M E KRS
ERER

1 1 234 234 23,4%
1. 524000 2.
850032 3. 850032 4.
850032
LD 100 / MD 200 /
HD 300 / 60 LD
Wt SGR HD P<0.05 LD
HD P<0.05 a PCA
P<0.05
Proteobacteria Firmicutes
Bacteroidetes HD MD (Pseudomonas LD
LD MD
LD MD
. E ok 0 " CARS-466K
¥ ol I Ty Te Tl neé a o f J ,Tel:132325131141
E-mailE zjianshe@163.com[
1 [ I 1 neE a o f I I Tel:159844870771

E-mailE 15984487077 @stu.gdou.edu.cn

138


mailto:15984487077@stu.gdou.edu.cn

2024 KFAMBREZEFTHFEREL

The effects of different aquacul
performance and tmitglsoi chadahrelad
seedl i negs tiin udieghenvi r onment

Zhang Yaoqiong !, Wu Mengyu !, Wang Zhuangzhuang >** Wang Wanliang 2>,

Zhou Jianshe 234"

(1. Guangdong Ocean University, Zhanjiang Guangdong 524000; 2. Tibet Academy of
Agricultural and Animal Husbandry Sciences, Institute of Fishery Sciences, Lhasa Tibet 850032;
3. Key Laboratory of Fishery and Germplasm Resources Utilization of Xizang Autonomous
Region, Lhasa Tibet 850032; 4. Xizang Indigenous Fish Breeding and Utilization Technology
Engineering Research Center, Lhasa Tibet 850032)

A b s t :rTa itestigate the optimal breeding density for t r i pl oi d r ai nbow
seedlings in high-altitude environments, this study set three different stocking densities
(Low-Density group (LD) 100 fish/barrel, Medium Density group (MD) 200 fish/barrel,
High-Density group (HD) 300 fish/barrel) and conducted a 60-day -cultivation
experiment. The results showed that the final body weight (Wt) and specific growth

rate (SGR) of the LD group were significantly higher than those of the HD group

(P<0.05). The survival rate of the LD group was significantly higher than that of the

HD group (P<0.05). There are certain differences in the Alpha diversity of water bodies

and gut microbiota among different aquaculture densities. The PCA results show

significant differences (P < 0.05) in water and gut microbiomes between different
aquaculture densities. The dominant phyla in both aquatic and intestinal microbiomes

are Proteobacteria, Firmicutes, and Bacteroidetes. The proportion of Ps e ud o monas
genera in HD and MD is significantly higher than that in LD. The co-occurrence

network analysis showed that the co-occurrence network showed a higher average

degree in LD and MD at three different aquaculture densities, indicating that the

intestinal and aquatic microbiota environments in LD and MD were more stable. In
conclusion, a low-density aquaculture is more suitable in plateau environments. This

result provides a reference for ecological, efficient, and healthy aquaculture oft r i pl oi d
r ai n b oiwplateau envirbnments.

Key w®tbcllirgs density; On ¢ o r h y n c hgtowsth imdigators; svager body;
intestinal microbiota; co-occurrence network
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Zhou Qi', Chen Huapu'*

1 Guangdong Research Center on Reproductive Control and Breeding Technology of Indigenous
Valuable Fish Species, Zhanjiang 524088

A b s t rAaomdtase inhibitor letrozole (LZ) and 170-methyltestosterone (MT) are
commonly used for sex control breeding to induce female-to-male sex reversal in
aquaculture. However, studies on the molecular regulatory mechanisms of LZ and MT
are still limited. Here, we performed a comparative transcriptome analysis of
hypothalamus, liver and gonad after 30 days of LZ and MT treatment in golden
pompano (T r a ¢ h i n o)twithsigndicara sexuaksize dimorphism. Transcriptome
data showed that LZ treatment can promote the first meiotic division but inhibit the
second meiotic division of the oocyte, and MT treatment promotes polyamine synthesis
to induce oocyte apoptosis, both of which affect the trajectory of ovarian differentiation.
However, LZ and MT have converse effects in sex hormone synthesis, LZ can inhibit
estrogen metabolism but promote cholesterol synthesis by regulate s q,lcey p 3 a4 0
ugt usglt ,Zml il gt ,2vhilk MT promotes estrogen metabolism but inhibit the
conversion of cholesterol to pregnenolone by regulate c y p L 8 @ A dndh sd L 7 b 7
This study provides a fundamental insight into the sex control breeding in golden

pompano.
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Sequence anal yselsatodd agemep hATGF1

ti ssue expression analysis

unde

Lari micht hys crocea

WANG Lin"» ZHAO TingTing!*
1. Fisheries College, Zhejiang Ocean University, Zhoushan 316000
2.
A b s t rAatoephagy is ubiquitously present in eukaryotic cells and plays a crucial role in the

growth and development of organisms as well as in responding to adverse environmental stress. To
explore the response mechanism of the ATGlinL a r i mi ¢ h tuldsr Bw-tentpaature stress,

this experiment retrieved the gene sequence of ATGl in L ar i mi ¢ ht fioyn she NCBIo c e a

database and analyzed its biological characteristics. The expression levels of ATGI in ten distinct
tissues (B: brain, G: gills, HK: head kidney, K: kidney, H: heart, SP: spleen, L: liver, I: intestine, M:
muscle, SK: skin) were determined by real-time quantitative PCR at various temperatures (18°C,
16°C, 14°C, 12°C, 10°C, 8°C).The results showed that the CDS length of the autophagy related gene
ATGI was 2715 bp, encoding 904 amino acids, the relative molecular weight of the protein encoded
by this gene was 99.43 kDa, and the predicted isoelectric point (pl) was 8.47. Subcellular
localization of ATGI1 proteininL a r i mi c h tshowsshat @ may beenslear protein. Signal
peptide prediction showed no signal peptide and transmembrane structure. There are 10 potential
interacting proteins: BECN1, ATG13, repto, mtor, mlst18, ATG101, st18, ATG14, ATG2a and

ATG2B. Protein sequence homology comparison showed that ATG1 proteinofL ar i mi cht hys croc

was highly consistent and conserved in evolution. Phylogenetic tree analysis showed that autophagy
related gene ATGl of L a r i mi c h twhsylsselyaetatodeoatdped bass. qPCR results showed
that ATG1 gene was expressed in 10 tissues of L a r i mi ¢ h ttdvyrgng degreoscAe marmal
temperature, ATG1 gene expression of L ar i mi ¢ ht ‘ay the highespin @uacle tissue,
followed by spleen. Under low temperature stress, the expression of ATG1 gene in muscle, spleen,
brain and liver of L a r i mi c h tikergased fiest; then decacased and then increased with the
decrease of temperature. However, the expression of ATG1 gene in kidney, cephalic kidney, gill and
heart tissues showed a down-regulated pattern with the decrease of temperature. The study indicates
that the ATG1 gene plays a crucial role in the response of the Lar i mi ¢ ht fo yow-
temperature stress, and this experiment will provide a theoretical reference for the molecular

regulatory mechanism of the ATG1 gene in the autophagy process.

Kewor dsar i mi c ht MIGE sequenceamalysis Low temperature response
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Comparative analysi sSiorii pdrecant
chuattsidi fferent growth stages
practices

Yunyun Yan'?#, Fubao Wang**, Xiao Chen'”, Junjian Dong!, Fengying Gao', Hetong Zhang', Xing
Ye!, Chengbin Wu?*, Chengfei Sun'”

1. Key Laboratory of Tropical and Subtropical Fishery Resources Application and Cultivation,
Ministry of Agriculture and Rural Affairs, Pearl River Fisheries Research Institute, Chinese
Academy of Fishery Sciences, Guangzhou, Guangdong 510380, China
2. Ocean College, Hebei Agricultural University, Qinhuangdao 066000, China
3. Guangdong Special Aquatic Functional Feed Engineering Technology Research Center, Foshan
Nanhai Jieda Feed Company, Ltd., Foshan Guangdong 528211, China

A b s t rTheciftestinal flora plays a key role in digestion and nutrient absorption, and its
composition in fish can vary depending on feeding practices and growth stages. Si ni perca chuat s
feeds on live bait throughout its life, and preliminary developments have been made for compound
feed as an alternative to live bait in aquaculture. We investigated changes in the intestinal flora of S .
¢ h u antestliree different feeding practices (live bait, compound feed, and mixed diet) at different
growth stages by 1 6 S rsdqudmding. A total of 4,220,390 valid sequences were obtained,
clustered into 9,104 ASVs. The intestinal flora of S . ¢ lwas doininated by Pseudomonadota,
Firmicutes, and Bacteroidota. With growth, the a-diversity of the intestinal flora in the live bait
group and mixed diet group significantly decreased (p < 0.05), while the a-diversity in the
compound feed group did not change significantly (p > 0.05). There were no significant differences
in o-diversity among the feeding practices at either one month or two months of age (p > 0.05). At
three months of age, the a-diversity was significantly higher in the compound feed group compared
to the mixed diet group or live bait group (p < 0.05). Functional prediction revealed that the
carbohydrate metabolism pathway was most enriched in the compound feed group, while the amino
acid metabolism pathway was most enriched in the live bait group. In the mixed diet group, both
the amino acid metabolism and carbohydrate metabolism pathways were similarly enriched. A
relatively high number of marker genera were observed in the compound feed group, of which
St enot r ogund@ent oonbaasart ptentiallymaluable in the application of feed additives
for S . ¢ hTuisstudy provides insights into the adaptation mechanisms of intestinal flora to
compound feed, supporting diet domestication and the optimization of compound feed formulation
forS. chuat si

Kewo r dosnpound feed; live bait; intestinal flora; 1 6 S rseRubhéing; Si ni perca chuat si
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Nuclear Progestin Receptor is Essential for Femaleertility
by Mediating Hif Signaling Pathway Nile tilapia
(Ctenopharyngodon idellus)

XU Jian'*, WU Zhuolin!, ZHOU Linyan!
(1.Fisheries Engineering Institute, Chinese Academy of Fishery Sciences, Beijing, China)

A b s t rrAecamiulating evidences suggested that the progestin, via nuclear receptor,
plays a major role in fish ovulation. However, the underlying mechanisms of Pgr
downstream signaling pathway involved in fish ovulation remain to be elucidated. In
this study, the functions of Pgr in ovulation were investigated by using a p g-rtull mutant
line in Nile tilapia (Or e 0 ¢ h r 0o m). Biterastingly,catbundantlP g expression was
detected in the follicular cells of ovary,andi n  W(@Gtincubation significantly induced
Pgr expression in preovulatory follicles. Deficiency of Pgr resulted in ovarian
hypertrophy and failure of ovulation with the decrease of p t gaadlp t g ein thea
ovaries of adult female. Furthermore, abnormal decline of | Ibeta subunit gene
expression in the pituitary, enhancement of serum DHP, testosterone and E2 level were
found during spawning cycle in p ¢’ rXX fish than p d' f fish. Interestingly, deficiency
of Pgr led to a significant decrease of Amh expression under hCG treatment. Chip-qPCR
results demonstrated the binding of Pgr to the promoter region of AMH. Finally, hCG
treatments induced the significant up-regulation of Hif-Vegf, hba and hbcb genes
expression in preovulatory follicles of ovaries of wild type female fish, indicating that
hypoxia condition in the follicles might be indispensable for oocyte maturation and
ovulation in fish. However, repression of LH-induced Hif-Vegf, hba and hbcb activation
was observed in the ovary culture with hCG of p g@’rfish, indicating that Pgr might be
the critical mediator of LH-induced Hif-Vegf, hba and hbcb up-regulation to maintain
hypoxia condition during ovulation. Taken together, our data demonstrated that Pgr
deficiency led to anovulation which might result from the failure of hypoxia
environment and decrease of AMH expression. Therefore, we hypothesized that Pgr is
indispensable for fish ovulation by maintaining the hypoxia environment in pre-
ovulatory follicular cells by stimulating Hif-vegf signaling pathway and AMH
expression for folliculogenesis during spawning cycle.

Key wa®gr; dese mutation; anovulation; Hypoxia
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Mul-dmi cs Leveahssi st elsotnigsi r ost |
devel opmental dynamics
Feng Qin ', Gaohu Jun ', Fan Liu !, Hui Luo ', Hua Ye '-*
1. Key Laboratory of Freshwater Fish Reproduction and Development (Ministry of Education),

Key Laboratory of Aquatic Science of Chongqing, College of Fisheries, Southwest University,
Chongqing 402460, China;

A b s t rTaecChihese longsnout catfish (Lei ocas si 9 is hnompgrtant o st r i s
commercial freshwater fish in China. A comprehensive understanding of the

mechanisms underlying testis development and spermatozoan ejaculation in this

species can facilitate enhancements and refinements in artificial insemination

techniques, ultimately leading to elevated fertilization and hatch rates. These outcomes

are indispensable for fostering the growth of the fishery industry and satisfying market

demands. However, current research on its testis development is limited to the
morphological level. To enhance our understanding of the molecular regulatory

mechanisms underlying the testis development of L . | o n,gve pedosmiedrthe s

integrated transcriptome and proteomics sequencing of the five stagesof L . | ongi r ost r i
testes (Stage I to Stage V). Transcriptome analysis revealed that DEGs were involved

in the TGF-beta signing pathway, MAPK signaling pathway, Wnt signaling pathway,

ECM-receptor interaction, PI3K/Akt, etc. The specific roles of these DEGs in key

biological processes such as germ cell proliferation, differentiation, meiosis, and
spermatogenesis were also elucidated by GO functional enrichment analysis.

Meanwhile, proteomics independently unveiled the dynamic alterations of DEPs within

signaling pathways, encompassing the TGF-beta signaling pathway, the cell cycle,
ubiquitin-mediated proteolysis, ECM-receptor interaction, and others.The GO

enrichment analysis of DEPs supported that in DEGs. The combined analysis

conducted in this study led to the identification of various potential regulatory factor.

Notably, these include pcna, rps27a, cdc45, gins2, cdkl, and members belonging to the

sox gene family. It also revealed genes specifically highly expressed in the testis at

different developmental stages, such as wnt7a, pax6, and kisslr. Our results could

provide the basis for the investigation of the testicular development in L . l ongirostr.i
and pivotal clues for elucidating the molecular mechanisms that govern the

development of reproductive systems in fishes.

Kewor d®:i oc as s i sTeslicolandgvielopmentt Trariscsiptome, Proteome
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AMPD1 RegulSythngash elsMB i n Muscl e
Bream and its SNPs Associ ated

Xu Zhehua'?, Xiao Qingqing'?, Liu Zhen"", Mao Zhuangwen'

1 Fish Healthy Breeding Sub-center of State Key Laboratory of Freshwater Fish Developmental
Biology, Hunan Provincial Key Laboratory of Nutrition and Quality Control of Aquatic Animals,
Department of Biological and Chemical Engineering, Changsha University, Changsha, 410022,
Hunan
2. State Key Laboratory of Developmental Biology of Freshwater Fish, College of Life Science,
Hunan Normal University, Changsha 410081, PR China

A b s t rin@stnd monophosphate acid (IMP) is an important umami substance in fish

muscle. In the salvage synthesis pathway of IMP, A M P Dplhys a key role for synthesis

of IMP. To further investigate the relationship between single nucleotide
polymorphisms (SNPs) in the A MP Dgtne and IMP content in bream species, we

obtained the full open reading frame (ORF) of 2160 bp for the A M P Dgine in hybrid

bream (BBTB), encoding 719 amino acids. Homology analysis revealed that BBTB

shares the highest homology of up t0 99.9% withMe gal obr ama @$Bh|l ycepha
Phylogenetic tree analysis suggests that BBTB can be grouped with Me gal obr ama
ambl yc,&€€phdlea ,ani Gue mapghar yn.gSabstquent calldae | | u s
experiments involved knockdown of A M P De#tpression, which led to the suppression

of IMP formation in BBTB muscle cells. To compensate for the reduced IMP synthesis

due to A MP Didhibition, the body may have activated the de novo IMP synthesis

pathway to replenish IMP production. Sanger sequencing was employed for the
identification and genotyping of single nucleotide polymorphisms (SNPs), uncovering

four SNPs located in the 8th exon (g.9801 T>G), 16th exon (16920 T>C), and 3°’UTR

(g.16947 T>C, g.16984 G>T) of the gene from 100 bream individuals (50 BBTB and

50 BSB). Genetic polymorphism and correlation analysis demonstrated that all four

SNPs are significantly associated with IMP content, with individuals of the
homozygous genotype exhibiting significantly higher IMP content than those of the
heterozygous genotype (P<0.05). Moreover, the proportion of homozygous genotypes

in BBTB was significantly greater than in BSB (P<0.05). Additionally, three SNP loci

(9.16920 T>C 2.16947 T>C and ¢.16984 G>T) showed strong pairwise linkage
disequilibrium, and the homozygous haplotype TTG generated by these three SNPs had
significantly higher IMP content than the heterozygous haplotype CCT. The findings

indicate that the A M P Dgkne positively regulates IMP synthesis in the muscle of

BBTB and that there are SNPs associated with IMP content, suggesting its potential as

a candidate gene for selecting and breeding bream with high IMP content.

K ewo r dish;:muscle; inosine monophosphate acid; AMPD1; SNPs
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Hormonal regulation and environmental influences on
ovarian development in crustaceans
Tariq Dildar!, Hongyu Ma! *

1. Guangdong Provincial Key Laboratory of Marine Biotechnology, Shantou University,
Shantou 515063, China

Abstract: The field of crustacean aquaculture is rapidly expanding globally, requiring
a comprehensive understanding of their reproductive biology. This study delves into
the complex environmental and physiological factors that regulate crustacean
reproduction, with a particular emphasis on ovarian development. It highlights the
crucial role of hormones and their intricate interactions, which allow crustaceans to
adapt to diverse environmental conditions. Key environmental factors such as
temperature, salinity, and photoperiod play crucial roles in reproductive success.
Temperature is identified as the primary driver of gonadal maturation and oocyte
development, while salinity significantly influences physiological processes like
molting, oogenesis, and embryogenesis. Photoperiod, although less influential than
temperature, impacts hormone regulation and vitellogenin synthesis. The
hepatopancreas plays a vital role in storing and mobilizing energy reserves glycogen,
lipids, and proteins which are essential for supporting vitellogenesis and oocyte
maturation. Carotenoids, obtained through the diet, contribute to ovarian pigmentation,
and protect developing oocytes through antioxidant activity. This comprehensive
overview highlights the complex interplay of environmental conditions and internal
energy reserves, emphasizing the importance of optimizing these factors for successful
reproduction in crustaceans, both in natural environments and aquaculture.

Keywords: Embryogenesis; Ovarian maturation; Hepatopancreas; Vitellogenesis;
Yolk proteins

" ¥  E Tariq Dildarl E-mail: 21 tariq@stu.edu.cn
* ¥ E , (I ne i F J I E-mail:
mahy@stu.edu.cn

165


mailto:mahy@stu.edu.cn

2024 KFAMBREZEFTHFEREL

/.

O X C TEEZE& X INEFEPTHEEMRR

1 1 1,2%

A:3- A (3-oxoacid CoA-transferase , OX CT 1
A
GWAS OXCT1
SNP 3- A 1 3-oxoacid CoA-
transferase 1,O0XCT 1
CRISPR/Cas9
OXCT1
pTOL2-OXCT1-actin-EGFP OXCT1
OXCT1
OXCT1 F2
OXCT1
RT-PCR
28°C 18°C WT OXCT1
OXCT1
WT OXCT1 8°C
28°C 18°C OXCT1
OXCT1
OXCT1
. E [ 32130109€
* 1 I T\ [ ne i E-

mail:Ibchen@shou.edu.cn

166



2024 KFAMBREZEFTHFEREL

ETHFEFMAHEFHRT R e FE X LLEER 75 ST B
RE R ARAE R DB AL I

1 1*

830052
Taki fugu rubripes
270 3
3 30 CON HFD
0.4g/kg HFDG 8
- HE
TG TC
ALT AST
TC TG
B-
qPCR
| xsrelbpasacc ppdrat gllpl
mRNA
w E " 32260915€ XX " 2022DO1A66€E
* x0T d T VU T« i1 neg I E-mai:zhangiuii@sian.cn

167



2024 KFAMBREZEFTHFEREL

Structure and funct igoanmeaotfo gveanseas iC
of Pacific abal one
LUO qi'?, KE caihuan'?*, GAO xiaolong'-**
1. State Key Laboratory of Mariculture Breeding, Xiamen University, Xiamen, 361000

2. State Key Laboratory of Marine Environmental Science, Xiamen University, Xiamen, 361000

Ab st rPaifictabalone(Ha |l i ot i s gis asnariveastdopadimolhsc with
significant economic importance in both global fisheries. However, studies exploring
the gonad development of Ha | i ot i s  dare dimitads Thih saudy raimméd to
explore whether the vasa gene acted as a molecular marker for germ cells. Initially, the
gene was successfully cloned. Then, a recombinant expression vector was constructed
based on the Vasa protein. Subsequently, a polyclonal antibody was prepared using the
purified recombinant protein. The enzyme-linked immunosorbent assay (ELISA)
confirmed the titer of the antibody to be >512 K. The immunohistochemical analysis
revealed that Vasa was widely expressed in germ cells. The specific expression of Vasa
in the hermaphroditic gonads of abalone was assessed using western blotting to
investigate the effects of different photoperiods (12L:12D, 24L:0D, 18L:6D, and
6L:18D) on the gonad development of abalone (P < 0.05), with higher expression levels
observed in the ovarian proliferative and spermary maturing stages compared with other
developmental stages (P < 0.05). Additionally, Vasa exhibited the highest expression in
the gonad under a photoperiod of 18L:6D (P < 0.05). The findings might provide
theoretical references for analyzing the differentiation pattern of abalone germ cells and

the genetic improvement and conservation of germplasm resources.

K ewo r dsenad development; Pacific abalone; photoperiods; polyclonal antibody;

Vasa
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He moc yaaenpeandent redox modul

| mmune deWVebdgpowamidcs
CHENG Jiawei"* ZHANG Yueling!", ZHENG Zhihong"*
1. Guangdong Provincial Key Laboratory of Marine Biotechnology, Institute of Marine Sciences,

Shantou University, Shantou 515063, China

Ab st rRedox reactions are essential for various biological processes, hence,
maintaining redox homeostasis is critical for cellular health and host-microbe
interactions, particularly in marine invertebrates, where these processes remain poorly
understood. This study investigates the role of the respiratory protein hemocyanin in
regulating redox-related genes, reactive oxygen species (ROS) levels in shrimp
hemocytes, and its influence on immune function and hemolymph Vi b abundance.
Our results show that hemocyanin is crucial in the regulation of the redox system, as
hemocyanin knockdown disrupts the expression of antioxidant (L POD and L GPX)
and pro-oxidant (L XOX) genes, leading to elevated ROS levels in hemocytes.
Additionally, we found that hemocyanin controls redox homeostasis in hemocytes
through the p38-MAPK-c-Jun signaling pathway. Moreover, ROS levels regulated by
hemocyanin via the MAPK pathway impacted on hemolymph Vi b abundance. These
findings highlight a crucial role of hemocyanin as an antioxidant that modulates redox
balance in shrimp hemocytes, with significant implications for immune defense and
microbial homeostasis, offering new insights into antioxidative mechanisms in marine

invertebrates.

K ewo r dBkrimp hemocyanin; Redox balance; ROS; p38-MAPK-c-Jun Pathway;

Hemolymph microbiota
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Study on the m&8hdZn msAdbirdagfeentki R

I n regulating the growth of
| arSayl(l a payamamosain

SHI shihao',ZHANG Yin',MA Hongyu'"
1. Guangdong Provincial Key Laboratory of Marine Biotechnology, Shantou University, Shantou

515063.China

Abstract: Crustacean larval development is accompanied by significant changes in
limb morphology, and elucidating the molecular regulatory mechanisms behind these
changes is critical for understanding limb growth and development. Previous studies
have shown that the Hox gene A b-A is closely associated with the development of
pleopodsinScy | | a p a hraagmandi® wsardam regulatory factor miR-1317
binds to the 3'UTR region of A b-A. The expression patterns of these two factors are
negatively correlated at different stages of larval development. This study aims to
investigate the regulatory mechanism of the miR-1317-A b-A pathway in pleopod
development. First, a dual-luciferase reporter assay combined with site-directed
mutagenesis was used to confirm that miR-1317 binds to the 3'UTR of the A b-A gene
and exerts a negative regulatory effect. Next, whole-mount double-color fluorescence
in situ hybridization was employed to detect the co-localization of miR-1317 and A b-d
Ain the abdominal region during the zoea III and IV stages, revealing the potential sites
of function for the miR-1317-A b-A pathway in larval abdominal development.
Furthermore, through miR-1317 interference experiments during the critical period of
pleopod growth, we observed that pleopod growth was enhanced, in contrast to the
effects of A b-A gene interference, indicating that the negative regulatory relationship
between the two plays an important role in pleopod development. The findings of this
study provide insights into the molecular mechanisms of A b-A gene regulation in
pleopod development in S. paramamosain larvae and offer a theoretical foundation and
experimental support for further analysis of the regulatory mechanisms governing

crustacean limb development.
Keywords: crustacean; genetic development process; abdominal limb growth; A b-A

gene; regulatory mechanism
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Duo Li', Leilei Zeng', Weiwei Zhang', Qinghua Wang!, Jinhui Wu?, Chunhua Zhu**,
Zining Meng"”*

1. State Key Laboratory of Biocontrol/ China-ASEAN Belt and Road Joint Laboratory on
Mariculture Technology/ Institute of Aquatic Economic Animals and Guangdong Provincial Key
Laboratory of Aquatic Economic Animals, School of Life Sciences, Sun Yat-sen University,
Guangzhou 510275, China
2. Agro-Tech Extension Center of Guangdong Province, Guangzhou 510520, China

3. Southern Marine Science and Engineering Guangdong Laboratory, Zhanjiang, 524025, China
4. Guangdong Research Center on Reproductive Control and Breeding Technology of Indigenous
Valuable Fish, Species, Fisheries College, Guangdong Ocean University, Zhanjiang, 524088
China

A b s t rTle& grdatér amberjack (Se r i o | a)is d walmaelermiarind fish with significant
breeding potential, but does not exhibit clear sexual dimorphism in morphology. Sex research
and the development of sex identification technology are important for breeding purposes.
Through genome-wide association analysis (GWAS), we identified one significant sex-related
SNP and 18 candidate sex-related SNPs, then obtained one significant sex-related gene
(h s dd11@nd 20 candidate sex-related genes (h mb gaHlc,§p d z ekc?. Key sex-biased
genes (S o xAdmr, th3 137 n f, 1f 4055 et3) were identified in mature gonads by
transcriptome analysis. These genes are important in greater amberjack sex determination and
gonad development. In addition, we developed classical PCR and kompetitive allele-specific
PCR (KASP) primers to identify the sex of greater amberjack, with an accuracy of 94.87% and
100%, respectively. The sex-specific markers can effectively determine the gender of greater
amberjack and evaluate the sex ratio and reproductive potential of the breeding population.

K ey wo Bedof dumerili; sex-specific markers; sex determination
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Functions of two spliceosomes of the saletermination gene
Dmrta2 during testis development of the mud cralcylla
paramamosain

ZHAO Zilin!, CUI Wenxiao 1, Ma Hongyu **
1. Guangdong Provincial Key Laboratory of Marine Biotechnology, Shantou University, Shantou
515063, China

ADb st rThe Dmrt gene family is crucial for sex differentiation and gonadal
development in animals, particularly in male gonads. This study identified the Dmrta2
gene, which exhibits significant gender dimorphism and a high expression pattern in
the testis of the mud crab, Scylla paramamosairOur study reveals that the Dmrta2
gene undergoes alternative splicing, resulting in two splice variants, Dmrta2-AS1 and
Dmrta2AS2, which show distinct expression patterns during testicular development.
During the spermatogenic cycle, Dmrta2AS1 reaches its highest expression level at
the spermatozoa stage (T3), while Dmrta2AS2 peaks at the spermatocyte stage (T2).
Fluorescence in situ hybridization (FISH) results demonstrate that both spliceosomes
are colocalized in the sperm matrix during the spermatogonia, spermatocyte, and
spermatozoa stages. Additionally, they are colocalized in the acrosome during the
spermatozoa stage. Functional analysis through knockdown experiments of Dmrta2-
AS1 and Dmrta2-AS2 separately showed a significant reduction in the number of
spermatozoa within the seminiferous tubules. These findings indicate that the two
spliceosomes of Dmrta2are essential for proper testicular development in the mud crab,
Scylla paramamosainOur results suggest that the alternatively spliced forms of
Dmrta2play pivotal roles in the regulation of spermatogenesis, thereby contributing to
our understanding of the molecular mechanisms underlying testicular development in
crustaceans.

Keywords: Dmrta2 Testicular development; Spermatogenesis; Decapod crustacean
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Ef fectUsneaofhylTestosterone on g
di fferentiation, gonadal devel
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LIUFU Bai, SU Qiyao'?, HONG Kunhao?, WEI Jie?, WANG Yakun?, YU Lingyun?"
1.Zhejiang Ocean University, Zhejiang 316022

2.Pearl River Fisheries Research Institute,Guangzhou 510380

A b s t rTaecfinction of 17a-methyltestosterone (MT) includes the inhibition of
ovaries and induction of spermatogenesis, making it widely used in fish for artificial
sex reversal induction. In this study, various concentrations of MT were added to the
basal diet to evaluate its effects on the growth and gonadal development of juvenile
Macr obr ac hi u nhroughoassessmént® sughi as sex ratio, histological
observation, gene expression related to reproductive development, and analysis of
intestinal microbial diversity. After a feeding period of 60 days, the group supplemented
with 1000 mg/kg MT exhibited the highest sex ratio compared to other groups.
Following a feeding period of 150 days, the group supplemented with 500 mg/kg MT
had the highest sex ratio while the group supplemented with 1500 mg/kg MT had the
lowest ratio; moreover, testicular germ cells were found to be in an early stage of
development and gonad development was delayed. Intestinal colony analysis revealed
that MT supplementation significantly increased intestinal microorganism abundance
and induced notable changes in intestinal microbial community structure of M.
r o s e n.bRelated igene detection confirmed that dietary addition of MT can
significantly reduce vitellogenin (Vg), vitellogenin receptor (Vgr), and sperm
gelatinase (SG) gene expression levels (p < 0.05). This study provides insights into how
dietary intake of MT affects reproductive development and intestinal microbiota in
juvenile M. r o s eimdibidudlsgtheteby offering a theoretical foundation for
crustacean sex control implementation.

Kewor d(Macr obr ac hi u imMomethdtastostorene; ek differentiation;
Intestinal microbiota
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Anna Zheng?, Jiaqin Hu?, Shunmei Huang?, Evodia Moses Mkulo?, Minxuan Jin?,

Linjuan Wang?, Huijuan Zhang?® Baogui Tang?, Hui Zhou?, Bei Wang?®,‘, Jiansheng

abc*

Huang?, Zhongliang Wang?,”,

a. College of Fisheries, Guangdong Ocean University, Zhanjiang, China
b. Agro-Tech Extension Center of Guangdong Province, Guangzhou, China
c¢. Guangdong Provincial Key Laboratory of Aquatic Animal Disease Control and Healthy Culture,
Zhanjiang 524088, China, Zhanjiang, China
d. Zhuhai Longsheng Improved Fingerling Breeding Co., Ltd, Zhuhai, China

A B S T R ATGe¢leffectsofBa c i | | u s (BC)onamgwthlpafermsance, intestinal
digestive enzyme activity, intestinal morphology, and intestinal flora of juvenile

fourfinger threadfin (E1 e ut her one mawetk mvestigatel ancahe prdseat m

study. Healthy juvenile E. t e t r with andnitiay Hody weight of 4.2 £ 0.5g were
fed a basal diet sprayed with 1x108 cfu/gB . ¢ 0 af@ &iweeksnThe differences in
the feed conversion ratio, weight gain rate, specific growth rate, survival rate, and
condition factor were significant (P < 0.05). In the experimental group, trypsin and
amylase activities decreased significantly. Compared to the control group, the height of
the intestinal villi was greater. Based on the function prediction analysis, the count
values for the glycan biosynthesis, metabolism, and digestive system pathways were
significantly increased in the experimental group (P < 0.05). These results indicate that
dietary B . ¢ 0 aswpplelnantatisn is effective in promoting the growth performance
and intestinal health of juvenile E. t et r.adact yl um
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JIA jianxin'2, WU Sirun"2, CUI Yuwei'?, WANG Ruiyao'?, GAO Changsheng'-?,
ZHANG Yunze'?, LI Yongchao!?, NIE Hongtao'",

1. Dalian Ocean University, Dalian 116023
2. Engineering and Technology Research Center of Shellfish Breeding in Liaoning Province,
Dalian Ocean University, Dalian 116023

Ab st r Manita:clam (Rudi t apes p hsi dn iirppprtann ahellfism
aquaculture product. The large-scale breeding of clams is often affected by V.
angui |ahdacausesnlarge-scale death. However, the pathogenesis, immune
response and metabolic pathway of V. a N g uaie $till wmalear. fim this study, we

found that the bacterial load in the hepatopancreas of R . p hi | ipepkpdiat2d r u m
after V. a n g uinfektibna andithen gradually decreased, while the activity of
lysozyme reached the peak at 12 h. Tissue section observation reveals that the infected
hepatopancreas cells lost normal structure or necrosis. Additionally, six small RNA
libraries were constructed using hepatopancreas of clams. A total of 15 differentially
expressed (DE) microRNA (miRNA) were identified at 48 h after V. anguill arun
infection, including 8 upregulated and 7 downregulated miRNAs. GO and KEGG
enrichment results indicated the prediction of 48 known miRNAs and 127 new miRNAs,
corresponding to 2,171 target genes. Functional annotations indicate significant
changes in several signaling pathways, including endocytosis, bacterial recognition
proteins, ubiquitin-mediated protein degradation, the FoxO pathway, and the mTOR
pathway. The sequencing results were basically consistent with the qRT-PCR validation,
indicating the accuracy of the data. This study provides a new idea to explore the
immune regulation mechanism of shellfish after V.  a n g unifedtidn,avhich brings

important reference significance for modern immunological research.
Keywordss Rudi t apes pviiblrii pop iantighithrdudhpatseguancing;

Immune response

. E / [ 2022J712SN0O54€)
: £ 1 i I ne | |l
E-mail: htnie@dlou.edu.cn.

191



2024 KFAMBREZEFTHFEREL

Mol ecul ar LECIPolni Ngl e®rTe d alpri ami(s
ni | o)t iacnuds i mmun e rSetsrpeopntsoec oacgcaui Sn

agal ascttiimauel u s
LI Wei-fu'2, YUAN Jia-yi *, ZHANG Xiang-dong >, WANG Zhi-wen'?, XIA

Hong-1i"?, LU Yi-shan'**
(1. Fisheries College of Guangdong Ocean University, Guangdong Provincial Key Laboratory of
Aquatic Animal Disease Control and Healthy Culture, Zhanjiang 524088, China; 2. Shenzhen
Institute of Guangdong Ocean University, Guangdong Provincial Engineering Research Center for
Aquatic Animal Health Assessment, Shenzhen Public Service Platform for Evaluation of Marine
Economic Animal Seedings Shenzhen, 518120 China)

Ab st r aObjective The L C Pgene plays a crucial role in the migration and

activation of T and B cells, as well as in the activation of T cells, and it is a key player

in the innate immune system of mammals. However, its function in fish has not been

fully elucidated. Method The gene encoding L C Pfibm Nile tilapia was successfully

cloned and named O n L ¢ Bidinformatics analysis was conducted on this gene, and

its subcellular localization was determined. Dual luciferase reporter gene experiment

was used to detect the impact of transcription factors such as NF-kB, STAT1, ISRE,

IFN-1 and IFN-3 on promoter activity of L C Pggne. The expression patternofOn L c p 1

mRNA in various tissues after the stimulationof St r e pt 0 c 0 c cwasstudiadg al act i a

using fluorescence quantitative PCR method. Result The results showedthatOn L c p 1

comprised 1857 base pairs and encoded a 618-amino acid protein. The OnLcp1 protein

contained EF-hand domains (calcium-binding domains) and two tandem actin-binding

domains (actin-binding domains), with each actin domain containing two calmodulin

homology (CH) domains. OnLcpl was an extracellular protein without the

transmembrane domain, and shared a highly similar three-dimensional structure with

the human LCP1 protein, suggesting that its function may be conserved. In subcellular

localization experiment, the O n L cwaslexpressed in the cytoplasm of HEK-293T

cells. Dual luciferase reporter gene experiment showed that the luciferase activity of

L C Pgtne promoter was significantly reduced in cells with overexpression of STAT1

(P < ).0O.n@LEwaslexpressed in various tissues of healthy Nile tilapia, with the

highest expression level in the spleen. After the stimulation of inactivatedS. agal act i ae

the expression of O n L cggndin immune organs significantly increased, indicating its

potential involvement in the immune response against pathogenic bacteria.
Conclusion ~ The result of this study will lay a strong foundation for the further

research of LCP1 function in tilapia.

KeywaNittsilapia L CP1StreptococcumRNAgpdsserct | ae

analysis
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Genetic analysis of global Atlantic salmon populations and
development of a haplotype reference panel for genotype

imputation

Xiaofei Yu!, Qifan Zeng!, Yuxiang Liu!, Bo Wang!, Hendrik-Jan Megens?, Lingzhao Fang?,
Jingjie Hu!, Zhenmin Bao!
1. MOE Key Laboratory of Marine Genetics and Breeding, College of Marine Life Sciences,
Ocean University of China, Qingdao, China
2. Animal Breeding and Genomics, Wageningen University & Research, Wageningen, the
Netherlands.
3. Center for Quantitative Genetics and Genomics, Aarhus University, Aarhus, Denmark

Abstract

Atlantic salmon (Salmo salay is one of the most recognized and economically
important species within the Salmonidae family. Although genetic differences between
farmed and wild salmon populations have been studied, variations across different
geographic locations remain unclear. Genotype imputation is an effective method for
acquiring a large number of genomic variants at a low cost. In this study, we identified
over 40 million single nucleotide polymorphisms (SNPs) through whole-genome
resequencing of 1499 individuals spanning 9 countries and 21 institutes. Linkage
disequilibrium decay, nucleotide diversity and nucleotide diversity of Atlantic salmon
populations from nine countries were estimated. To pinpoint potentially advantageous
loci in Atlantic salmon, we analyzed selective sweeps by examining nucleotide
diversity (0m) and the fixation index (Fst) in a Chinese population (Guoxing). Using
these high-coverage resequencing data, we constructed the most comprehensive
haplotype reference panel for Atlantic salmon to date. This achievement promises to
enable high-quality, cost-effective imputation methods. Our findings offer a robust
toolkit and valuable insights for managing germplasm resources and guiding genome-
driven breeding initiatives in Atlantic salmon.

K ey w o Glaba Atlantic salmon; Whole-genome resequencing; genetic parameters;

Haplotype reference panel; Single nucleotide polymorphisms
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Genetic basis analysis and genonpmediction of swimming
performance traitsin juvenile spotted sea bas@_ateolabrax
maculatug

Hao Li 1, Chong Zhang ¢, Haishen Wen 2, Xin Qi %, Yani Dong !, Cong Liu !, Yonghang Zhang ¢,
Chunxiang Niu %, Yun Li %2~

1. Key Laboratory of Mariculture, Ministry of Education (KLMME), Ocean University of China,
Qingdao 266003, China.

2. Sanya Oceanographic Institution, Ocean University of China, Sanya 572000, China.

Abstract The swimming performance of fish is crucial for their survival, playing a
significant role in enhancing disease resistance and facilitating stress recovery,
particularly in aquaculture fish. Understanding the genetic basis of fish swimming
performance is essential for its integration as a key trait in selection breeding programs,
especially for deeper offshore aquaculture. Spotted sea bass, an economically important
aquaculture fish species in China, exhibits euryhaline and eurythermic characteristics
and has demonstrated substantial potential for deep-sea aquaculture. Therefore, in our
study, the absolute critical swimming speed (a.Ucrit) Of juvenile spotted sea bass were
assessed, ranging form 24.50 cm s? to 65.00 cm s?, and this range enabled the
identification of individuals with superior and inferior swimming abilities within the
test population. Based on whole-genome resequencing, genome-wide association
studies (GWAS) were conducted for three phenotypes of swimming performance,
identifying 25 associated SNPs and 85 candidate genes, indicating that it is a
polygenetic trait influenced by multiple biological processes. The heritability estimates
for a.Ucrit and relative critical swimming speed (r.Ucrit) were 0.21 +0.08 and 0.22 +
0.08, respectively. Furthermore, the impact of various genomic selection (GS) models
and SNP densities on prediction accuracy of swimming performance was evaluated
using genomic prediction (GP). The SVM model is recommended for continuous trait
prediction of swimming performance, especially when SNP densities ranges between
500 and 50K, as it provides more accurate, efficient and stable predictions. Our research
further enhances the understanding of the genetic basis of fish swimming performance
and holds promise for improving productivity in deep-sea aquaculture through genomic
selection.

Keywords: Deeper offshore aquaculture; Lateolabrax maculatys Swimming
performance; GWAS; Genomic selection.
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Genowede i denti fication of

receptors

Min Zhang Zhangfan Chen, Yuhong Shi , Zhe Wang, Na Wang*
1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao
266071

GH/ PF

A b s t rThedChirese tongue sole (Cy n o gl 0 s s u)ds a maim ifldtfigheot i s

significant economic value, characterized by pronounced female-biased sexual size
dimorphism (SSD). SCRNA-seq has revealed that sexual differences of cell number and
gene expression within the PIT-1 lineage of the pituitary gland are essential for
interpreting its female-biased SSD. Among hormones secreted by PIT-1 cell lineage,
growth hormone (GH), prolactin (PRL), prolactin 2 (PRL2), and somatolactin (SL)
comprise a gene family within the extensive superfamily of class-1 helical cytokines.
To better understand the function of the gh/prl/sl family in teleost SSD, we identified
the members of the gh/prl/sl family and their receptors at the genome-wide level. As a
result, five genes from the gh/prl family (gh, sl, prl, prl-like, and prl2) and their

receptors (ghra, ghrb, prlra, and prirb) were identified from C . s e mThtirogew | s

reading frame sequences ranged from 603 to 762 bp and from 1334 to 1902 bp,
encoding 200-253 amino acids, respectively. Phylogenetic and structural analyses
revealed that the gh/prl family is clustered into five groups, while the receptors were
clustered into four distinct groups. Interaction network predictions indicated that GH,
PRL, and SL may interact to collectively contribute to individual growth and
development. Additionally, the transcripts of the gh/prl family and their receptors
exhibited varying abundances in the pituitary, brain, gonad, and liver of both female
and male C. s e mwith mostgehes showing the highest abundance in the female
pituitary. Furthermore, GH and SL were found to be maternally expressed. In situ
hybridization revealed the presence of PRL, SL, and GH signals in the rostral pars
distalis, pars intermedia, and proximal pars distalis regions of pituitary tissue. Notably,
knockdown of g hgene by RNAi in C . s e mpitditayecwllilise resulted in the
upregulation of PRL and SL. This study provided a foundation for further functional
characterization of the gh/prl gene family, contributing to a deeper understanding of the
growth and reproductive mechanismsinC. s emi | aevi s

Kewo r dG/prl family receptors, growth hormone, prolactin, somatolactin-a,
Chinese tongue sole( Cy no gl 0 s s upstuitsye mi | aevi s

“ E K 3 [ 2023ZD0406 €1 i o
[ 2022YFF1000303€K [ 322301076K « T of 2021LZGC028,
2023ZLYS026K 3 [ tsqn202211266€
| I i1 ne | £l

E-mail: wangna@ysfri.ac.cn
203


mailto:wangna@ysfri.ac.cn

2024 KFAMBREZEFTHFEREL

Dynamic changesrehaped mganatexmi
during morpRogenhespemi®viead par d

by comparative transcriptom
Xi Liu', Huiqing Zhang', Kaixiang Zhang', Xianwu Deng!, Changqing He', Huapu
Chen'**, Guangli Li'*#, Chunhua Zhu'!~?, Mouyan Jiang'*
Fisheries College, Guangdong Ocean University, Zhanjiang, 524088, China
2Development and Research Center for Biological Marine Resources, Southern Marine Science and
Engineering Guangdong Laboratory (Zhanjiang), Zhanjiang, 524006, China
3Guangdong Research Center on Reproductive Control and Breeding Technology of Indigenous
Valuable Fish Species, Guangdong Ocean University, Zhanjiang, 524088, China
4Guangdong Provincial Engineering Laboratory for Mariculture Organism Breeding, Guangdong
Ocean University, Zhanjiang, 524088, China
Ab st rPd cetc:t r o p 0 mis s valbaldeanarimeraghatidture fish, prized by consumers for
its high nutritional value and gorgeous appearance. The economic significance of this species is
largely influenced by its body color, prompting researchers to become increasingly interested in
understanding the mechanisms behind its color formation. However, previous studies have mainly
focused on the molecular mechanisms of body color formation during the adult stage of this species.
In this study, it was observed that the body color of P . | e oupdargoed fons distinct stages
during early morphogenesis: transparent (PT), red (PR), red with spots (PRS), and brown with spots
(PBS). The L * a *vdiugs of skin at each stage differ significantly. The number and distribution of
erythrophores and melanophores play a crucial role in determining the body colors of P . | eopardus
Transcriptome analysis of the skin at these stages revealed multiple differentially expressed genes
(DEGs) and signaling pathways related to pigmentation. These pigmentation-related DEGs can be
categorized into carotenoid metabolism-related genes (e.g., S car b 1, I dl r, ,ep) i n2, apo
melanin synthesis-related genes (e.g., t y r , tyrpl, ,dewr)and gmanelhted tos| c7all
pigment cell development (p n p , ednr b, ¢ )s3O0land KEGG sneickinie} gnalybisn ¢ 2
indicated that processes like melanin synthesis (e.g., wnt signal pathway, melanogenesis, tyrosine
metabolism, etc.), lipid metabolism (e.g., cholesterol metabolism, linoleic acid metabolism,
arachidonic metabolism, fatty acid biosynthesis, etc.), and pigment cell development (e.g., pigment
cell differentiation, cell development, etc.) are likely involved in the body color formation in P .
| e o p aFmallyveée proposed a hypothesis regarding carotenoid metabolism in erythrophores and
melanin synthesis in melanophores of P. | e olinadrawding fom existing research reports and
transcriptome data. Overall, this study provides a new perspective on the molecular regulatory
mechanisms of body color formationinP. | e olgyiagra thaorstical foundation for molecular-
assisted breeding of body color traits in this species.
KeywoPHbOectr op o muPgmehtagion;Caratedoid snetabolism; Melanin
synthesis; Pigment cell development
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Geneitnisci ghts i nto hypoxia toler
Sillagg sihhamgh QTL mapping and

anal ysi s

YE Minghui', KONG Lingwei', JIAN Zhenghao', QIU Zhonggi', LIN Xinghua'~,
ZHANG Yulei'2, HUANG Yang'?, LI Guangli'?, TIAN Changxu'-**
1. Fisheries College, Guangdong Ocean University, Zhanjiang 524088
2. Guangdong Research Center on Reproductive Control and Breeding Technology of Indigenous
Valuable Fish Species, Guangdong Provincial Engineering Laboratory for Mariculture Organism
Breeding, Guangdong Provincial Key Lab of Pathogenic Biology and Epidemiology for Aquatic
Economic Animals, Zhanjiang 524088

A b s t rOaygeh is vital for the survival, growth, development, and reproduction of
organisms. This study investigates the genetic basis of hypoxia tolerance in the silver
sillago (Si1 | | a g @ a spetiek laghiy valued in aquaculture despite its traditional
susceptibility to low oxygen environments. By employing quantitative trait locus (QTL)
mapping and single nucleotide polymorphism (SNP) association studies, the study
enhances our comprehension of the genetic factors involved in hypoxia tolerance. Six
QTLs associated with hypoxia tolerance have been identified, spanning five distinct
linkage groups. Enrichment analyses highlighted important biological processes and
pathways, particularly those related to potassium ion transport and cytochrome P450-
mediated drug metabolism, which play a critical role in responding to hypoxia stress.
Seven candidate genes have been identified as relevant to hypoxia tolerance:c y p 2 0 a 1 ,
mgst 3b, Kk cn h 2andslcldag Notablyatle RNP assocddation analysis has
identified 13 SNPs within the mg s tgéhd) with five SNPs (g . 58 3 T > C, g. 611A>
g. 629T>A, g . 6 3)3sHowinkg,a significnB adséciatién with hypoxia
tolerance. This study sheds light on the molecular mechanisms underlying hypoxia
tolerance and suggests potential genetic markers that could be used to enhance S .
S i h 'aabikty to withstand hypoxic conditions through selective breeding, providing
valuable insights for the improvement of sustainable aquaculture practices.
Kewor &$ 1 | a g pQuastitativatrnelocus (QTL) mapping; Hypoxia tolerance;
Glutathione S-transferase (GST); Single nucleotide polymorphisms (SNPs)
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Decoding the role oHIF -1 Uh immunoregulation in
Litopenaeus vannamainder hypoxic stress

Jia L. Men', Yi J. Xue!, Ying Fu!, Xue Bai!, Xiao B. Wang', Hai L. Zhou!**"

1. School of Life and Health Sciences, Hainan University, Haikou, 570228, China
2. One Health Institute, Hainan University, Haikou, Hainan, 570228, China
3. State Key Laboratory of South China Sea Marine Resource Utilization, Hainan University,
Haikou 570228, China

A b s t rHypoxia: poses a significant challenge to aquatic organisms, especially
Litopenaeus Vv an naichelay a \itdl role it the global meaduljure
industry. Hypoxia-inducible factor 1a (HIF-1a) is a pivotal regulator of the organism's
adaptation to hypoxic conditions. To understand of how HIF-1a affects the immunity
of L . v a numl@a hypoxkic conditions, we conducted a thorough study involving
various approaches. These included observing tissue morphology, analyzing the
expression of immune-related genes, assessing the activities of immune-related
enzymes, and exploring immune-related pathways. Our study revealed that RNA
interference (RNAi)-mediated knockdown of HIF-la markedly reduced HIF-la
expression in the gill (75 to 95%), whereas the reduction ranged from 2 to 43% in the
hepatopancreas. Knockdown of HIF-1a resulted in increased damage to both gill and
hepatopancreatic tissues in hypoxic conditions. Additionally, immune-related genes,
including Astakine (AST), Hemocyanin (HC), and Ferritin (FT), as well as immune-
related enzymes such as Acid Phosphatase (ACP), Alkaline Phosphatase (AKP), and
Phenoloxidase (PO), exhibited intricate regulatory patterns in response to hypoxia
stress following the knockdown of HIF-1a. Transcriptome analysis revealed that HIF-
la knockdown significantly impacts multiple signaling pathways, including the JAK-
STAT signaling pathway, Th17 cell differentiation pathways, PI3K-Akt signaling
pathway, ErbB signaling pathway, MAPK signaling pathway, chemokine signaling
pathway, ribosomal pathways, apoptosis, lysosomes and arachidonic acid metabolism.
These alterations disrupt the organism's immune balance and interfere with normal
metabolic processes, potentially leading to various immune-related diseases. We
speculate that the weakened immune response resulting from HIF-1 inhibition is due to
the reduced metabolic capacity, and the existence of a direct regulatory relationship
between them requires further exploration. This study greatly advances our
understanding of the vital role that HIF-1a plays in regulating immune responses in
shrimp under hypoxic conditions, thereby deepening our comprehension of this critical
biological mechanism.

Keywol dsv a nhppeximellF-10; immunity; RNA interference

. E 3 (ZDYF2022SHFZ321); M F - (NO.2019RC077)
« oy i i1 ne

E-mail: zhouhl@hainanu.edu.cn

206



2024 KFAMBREZEFTHFEREL

Characterization and Phyl ogenet.i
Mi tochondri al Genome of Tripl org

Ping Yang §, Wei Guo f , ChaoWei, XinWang, Yixuan Wang, Jia Wang*
Xinjiang Key Laboratory for Ecological Adaptation and Evolution of Extreme Environment Biology,

College of Life Sciences, Xinjiang Agricultural University, Urumgqi 830052, China

A b s t rTke complete mitochondrial genome has been extensively utilized in studies
related to phylogenetics, offering valuable perspectives on evolutionary relationships.
The mitochondrial genome of the fine-eyed plateau loach, Triplophysa microphthalma,
has not attracted much attention, although this species is endemic to China. In this study,
we characterized the mitochondrial genome of T. microphthalma and reassessed the
classification status of its genus. The complete mitochondrial genome of T.
microphthalma was 16,591 bp and contained thirty-seven genes, including thirteen
protein-coding genes (PCGs), two ribosomal RNA genes (rRNAs), and twenty-two
transfer RNA genes (tRNAs). All butone of the thirteen PCG shad the regular start
codon ATG; thegenecox1started with GTG. Six PCGs had incomplete stop codons (T-
-). These thirteen PCGs are thought to have evolved under purifying selection, and the
mitogenome shared a high degree of similarity with the genomes of species within the
genus Leptobotia. All tRNA genes exhibited the standard clover-shaped structure, with
the exception of the trnS1 gene, which lacked a DHU stem. A phylogenetic analysis
indicated that T. microphthalma was more closely related to species within the genus
Triplophysa than to those in Barbatula. The present study contributes valuable genomic
information for T. microphthalma, and offers new perspectives on the phylogenetic
relationships among species of Triplophysa and Barbatula. The findings also provide
essential data that can inform the management and conservation strategies for T.
microphthalma and other species of Triplophysa and Barbatula

K ey wo rTdpkphysa microphthalma; characterization; phylogenetic; complete

mitochondrial genome
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Acti vation of mTORCI1SIsG7/lgAa%al i ng
promotes the | imb regeneration

cr abr,i ocheir sinensi s

Jun Wang"2¥, Yangyi Xu!?3* Chaoyang Guo'>*, Xin Hou'*3, Xiaowen Chen'>3,
Chenghui Wang'3**
4. Key Laboratory of Freshwater Aquatic Genetic Resources Certificated by the Ministry of
Agriculture and Rural Affairs
5. National Demonstration Center for Experimental Fisheries Science Education
6. Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University, Shanghai,

201306, China
A b s t rTaeadle:of mTORCI signaling pathway in regulating limb regeneration

process of the Chinese mitten crab (Er i 0 ¢ h e i) remam largely nnsxplaed. In
this study, morphological and histological dynamics, profiling the spatio-temporal
mRNA expression of mTORCI1 pathway genes, and RNA interference of S L C 7aAd5
M T O genes were conducted to elucidate their roles in the limb regeneration process
of this species. The results revealed that the key genes involved in the mTORCI1
pathway exhibited dynamic expression patterns during limb regeneration. Furthermore,
thei n Igtridization and RNAi experiments targeting the S L C 7aAd3n T Ogenes
indicated their pivotal roles in promoting the formation of the blastema, papilla, and
ultimately, the regenerated limb. Moreover, RNAIi targeting S L C 7 iAhtbited cell
proliferation by downregulating genes associated with the mTORCI signaling pathway,
thereby hindering the formation of papillae and impeding the process of limb
regeneration. Overall, our research has identified that S L C 7nAediated regulation of
mTORCI pathway significantly impacts cell proliferation during the limb regeneration
of the Chinese mitten crab. This discovery enhances our understanding of the role of
mTORCI signaling pathways in the process of limb regeneration.
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I. 524088
[llumina El eut her onema
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120460136 116489562 118590388 reads
99.61%-99.71% Q20
Clean Data 97.81%-98.48% Q30 93.74%-
95.46% GC 46.81%-48.47% Cg-IN-VS-Ig-IN
2783 1831 952
Cg-LI-VS-lg-LI 4940 2685
2255 GO Cg-IN-VS-Ig-IN 45
3 terms 17 terms
25  terms Cg-LI-VS-lg-LI 43 3
terms 16  terms 24 terms
KEGG
IL-17 KEGG pathway 6
IL-17
NOD Toll and Imd RIG-I
Toll
RNA-Seq
. E x Y 0 i [ 2024-MRB-00-001€
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1. 524088

El eut heronema tetradactyl um

NCBI
SMRT  Hi-C
586.1 Mb
106 N50 21.32 Mb 26
98.76% 23,162 18.24%
El eut her one ma
rhadi num 5.6

44.9 mya (million years ago)
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AEESHEBEE e dnrfida dan 53EBHETTIE
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400715

b endothelinreceptortypeB,e d nr b

ednrb ednrlednr b2
ednrb Oreochromi s
niloticeudsnredar bddnr b2 ednr bdénr b2
ednrb
CRISPR/Cas9 edna’b ednrvb
edna’b edn'r b e dna’b
ednrrb

ednad ed”'r b
/
ednrb1la

ednr b2 ednrbédnr b2
ednr b
ednr b
. E T« [ No.2022YFDI201600€} p [ No.
323731064 31872556€; X [ NSFC-NSFE ¥ [ No. 31861123001€)
/ I No. CQFTIU2024-08€}
| [ V| i\ i1 ne J F
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1. 515063

Integrated Multi-Trophic Aquaculture, IMTA

IMTA
IMTA IMTA
IMTA IMTA
IMTA
. E x kT ' n r * [2022]1144 ~ ©K
X o [ 2023B0202010024>KKTP20210376©K ¥ / 3
[ STKJ202209029€)
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1,2* 1,2

2. 266071

Cynoglsesns Wsaevi s

ZW
hsf
5 hsf hshisha,hs fbsaf 5b
™ 1Y
hsf
hsf
siRNA soXneurclyl8ar t 1
t e sfkolx | 2 siRNA
soX neurcly3p1 danr tflox | 2
hsf
hsf siRNA
“ E (315300781 31730099))K f
v 0 (2017ASTCPOS15)XK ¥ o
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Study on the funct

on

transcri pngifan sfeaxct or

di f f er enQyinaotg |l oons soufs

Abst rCoymto:g !l 0 s s uisa usigdmiarin@eeonomis fish in China, which has obvious
sex dimorphism. The female fish's weight and growth rate are much higher than that of the male
fish, but high temperature can induce the genetic female fish (ZW) to turn into a phenotypic male
fish. Searching for gene elements that sense temperature will provide molecular basis for sex control.
In zebrafish embryos, the expression pattern of h sgéne determines the heat shock response during
development. In this study, five h sgénes (h s,fh 5,th3,th 4 { I5saf) wele found, which were
expressed at all stages of gonad of Cy n 0 g | 0 s s u, snd rsa¢hed thd paalke av the age of 7M

to 1Y (the key period of sex differentiation and growth difference), and the expression level of

female fish was generally higher than that of male fish. In situ hybridization showed that the h s f

gene signal in gonadof Cy n 0 g | 0 s s uwas maidynoicatedhiregstrm cglls, mainly distributed
in sperm in testis and mainly located in oocytes in ovary, and was expressed in oocytes at all stages.
WhenCy n o gl 0 s s uvas stsmalaed by &igh vernpsrature, it was found that the expression
of h sgéne in gonad increased obviously, which was proportional to the time of high temperature

stimulation, and The expression level of female fish is generally higher than that of male fish. After

siRNA interference in testis cell line, it was found that the expression levelsofs oXn e u,c y p,1 9 a

dmr,t 4 sakd L 0 »ll cRanged, and the expression levels of some genes changed significantly.

After siRNA interference in ovarian cell line, it was found that the expression levels of s 6%n e u,r | 3

c y p 9 ahdX o0 xll clzanged, and the expression levels of some genes changed significantly.
We speculate that h snfay respond to temperature stimulation and play an important role in sex
differentiation. These results provide a molecular basis for further understanding the sex

differentiation mechanismof Cy nogl ossus semil aevi s

Kewor dgnogl os s u sheasskookitrhnscriégption factor h § §ender differentiation;

expression mode; siRNA knockdown

. E (315300781 31730099)>K F
v o (2017ASTCPOS15)X « -
* £ T « I Email: xuwt@ysfri.ac.cn
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524088

Litopenaeus vannamei

Fi
0.4 mg/L 13 200
81,892 44
5,386.79 cM 12.79 cM 196.86 cM
122.43 cM 0.03cM  0.61cM
LGI11 LG44 QTL 8 QTLs
13
RNA-seq 1,973
GO KEGG DNA RNA
QTL 11
BSR 4
QTL
. E x M v ok, K (K22221)K  k
(2023KTSCX042)r
g [ i1 ne - J F [

tiancx@gdou.edu.cn
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SRFERNSEZBRNIMERZERAMMSE . BESH

o
MMEBT IR
1 2 3 4 5 2
6 6 1 1 2% 2%
1. 524088
2.
264003
3. 261400
4. 264003
5. 266426
6 264006
Argopecten irradians concentri cus
PP SS
SP PS 34.97 21.74
138.35 79.48 155.12  40.60 349.60 214.40
PS SP SS 30.68% 82.05%
94.55% 178 22% PS SP Argopecten
0.79-4.66%
. EX I 31972791 42276147 €; X K 3

[ 2020LZGCO®5, « 3 v ok o [ No.SDAIT14E;

/ oo [ 2021TSGC1229
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Het erosi s, genetic diversity and

bet wkreqqopecten i rr aadnifa n sp ucroonucreant tL

Min Shen!, Jinjing Wang?, Rongjie Chen®, Tingjin LV*, Jieyu Chen®, Xia Lu?,
Guilong Liu®, Xin Xu®, Zhigang Liu', Yuewen Deng', Junhao Ning® ", Chunde Wang*
1. College of Fisheries, Guangdong Ocean University, Zhanjiang, Guangdong, 524088, China
2. Research and Development Center for Efficient Utilization of Coastal Bioresources, Yantai
Institute of Coastal Zone Research, Chinese Academy of Sciences, Yantai, Shandong, 264003,
China
3.Laizhou Marine Development and Fishery Service Center, Laizhou, Shandong, 261400, China
4.Yantai Institute of Marine Economy, Yantai, 264003, China
5. Qingdao No. 9 HighSchool, Qingdao, Shandong 266426, China
6.Yantai Spring-Sea AquaSeed, Co., Ltd., Yantai 264006, China

A b s t :rThecbhy scallop southern subspecies, A . i rradiandgsanconcentr
important cultured bivalve in southern China. However, the demand for superior stocks

with faster growth and larger size has been increasing. To improve the stock of this
scallop, interspecific hybridization was carried out between A . pur (R andA .us
i rradi ans (SSoThexesuhtstshowedthatboth reciprocal crosses developed
normally and exhibited significant heterosis in important production traits such as
growth and survival. At harvest, the heteroses in the SP and PS cohorts were 34.97 and
21.74 in shell height, 138.35 and 79.48 in wet weight, 155.12 and 40.60 in soft-body
weight, and 349.60 and 214.40 in adductor muscle weight, respectively. The crossbred
cohorts PS and SP outperformed the purebred cohort SS by 30.68% and 82.05% in
whole body weight, and by 94.55% and 178.22% in adductor muscle weight,
respectively. Morphological and molecular evidence indicated that the derived
offspring were true hybrids between the two Ar g o p ®atldpseTihe gonads of most
hybrids were fully feminized and functionally male-sterile, although only 0.79-4.66%

of the spawned eggs were able to hatch and resulted in normal backcross offspring. The

results from this study indicate that hybridization between A . pur pnd Aat us
i rradi ans ntapproeide a pronismgiveay for genetic improvement of
existing A. i rr adi a nbsodsteeksia €ind r i c us

Key woArdga p epcutrepnu;rAa.t us rr adi an;sintespecitic ent r i cu
hybridization; heterosis; genetic diversity; fertility

Fundi ng Ratiomal Natardl Science Foundation of China (No. 31972791 and 42276147);
Earmarked Fund for Agriculture Seed Improvement Project of Shandong Province (No.
2020LZGC016); Earmarked Fund for Shandong Modern Agro-Industry Technology Research
System (No. SDAIT-14); Science and Technology Innovation Capacity Improvement Project of
Shandong Province (2021TSGC1229)
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1,2 2% 2 2%
1. 524088
2.
510640
C20 20% n=4 C35
35% n=4
KEGG
C20 C35 910 338 572
KEGG
C20 C35 143
89 54 KEGG
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