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Response of mandarin fish (Siniperca chuatsi) to different light
spectra: Behavior and physiological adaptation

Tingyao Zhu, Lihui Sun, Qian Li, Shouxiang Sun, Jianhu Jiang, Jianlin Guo, Haiqi Zhang

Zhejiang Institute of Freshwater Fisheries

Abstract: This study evaluated the behavioral preferences and physiological adaptations of mandarin
fish (S. chuatsi) to different light colors (RL, YL, GL, BL, WL) and darkness (DA). Behaviorally, the
fish exhibited the strongest phototaxis toward RL, with the highest proportion consistently found in the
RL zone over 48 hours. Initially, the DA group showed significant aggregation, which later declined,
while individuals in YL gradually increased. Physiologically, the YL group demonstrated significantly
enhanced total antioxidant capacity (T-AOC) and reduced malondialdehyde (MDA) levels. The RL
group had markedly higher cortisol levels, while both RL and DA groups showed elevated 5-HT.
Histological analysis revealed higher cone cell density in GL and WL groups compared to DA, and the
retinal pigment index was highest under RL. KEGG analysis indicated activation of the neuroactive
ligand-receptor interaction pathway. In summary, S. chuatsi shows a distinct behavioral preference for
long-wavelength light. While RL may induce stress, YL effectively boosts antioxidant capacity.

Key words: Light spectra, Mandarin fish, Spectral preference, Stress response, Neuroactive ligand-
receptor interaction
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Carbon Sink Function of Farmed Shellfish

LUO Xiaoyan

College of Marine Sciences

Abstract: China, with its long history of shellfish aquaculture and leading global production, is well-
positioned to contribute to its carbon peak goal through this industry. Given the context of global
climate change, shellfish aquaculture offers a cost-effective and environmentally friendly carbon sink.
Cultured shellfish sequester carbon via their filter-feeding systems and calcification processes. This
review systematically explores the carbon sink function of shellfish aquaculture, its potential, and the
role of shell waste. We aim to clarify the current research status, accounting methodologies,
influencing factors, and existing challenges. Finally, we propose future directions, advocating for
Integrated Multi-Trophic Aquaculture (IMTA) models and the resource utilization of shell waste, to
provide references for sustainable development and further exploration in this field.

Key words: Shellfish cultivation; Carbon sequestration; Carbon accounting; Carbon trading; Shell
waste
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Study on Efficient Ecological Rotation Model of Rice-
Macrobrachium nipponense and Macrobrachium rosenbergii

Gao Lingmei;Jiang Jianhu;Sun Lihui;Li Qian;Yang Bicheng;Peng Jun;Guo Jianlin
Zhejiang Institute Of Freshwater Fisheries

Abstract : This model explores the comprehensive planting and breeding technology of rotating
Macrobrachium nipponense, Macrobrachium rosenbergii, and rice fields while maintaining the original
basic grain fields without reducing production. In the first half of the year, Macrobrachium nipponense
and Macrobrachium rosenbergii are raised separately, and then planting rice, fully utilizing the water
and soil resources of rice fields while reducing the use of pesticides and fertilizers. Through
experimental calculations, the profit of this model is about 10 times higher than that of simply planting
rice, with significant economic benefits. In addition, the use of pesticides is reduced by more than 80%
and the use of fertilizers is reduced by more than 50%, which has good ecological benefits and is
worthy of demonstration and promotion in relevant regions.
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Physiological responses of Paramisgurnus dabryanus to high-
temperature and hypoxic stress

Zhou Ruoyu, Li Muxi, Fei Yuxuan, Yao Nana, Zhang Yunlong
Anhui Agricultural University

Abstract: In this study, the large-scale loach was subjected to short-term stress for 0, 24, 48 and 72 h
under the common temperature and dissolved oxygen conditions of integrated rice-loach culture (CC:
7.5 mg/L, 25°C; CG: 7.5 mg/L, 35°C; DC: 1.5 mg/L, 25°C; DG: 1.5 mg/L, 35°C). Transcriptome
analysis revealed that the 48-h gill tissue was significantly enriched with MAPK, HIF 1, IL 17, JAK
STAT and glutathione metabolic pathways, involving stress, energy metabolism, antioxidation and
immune response. Plasma testing revealed that glucose (GLU) significantly increased in the CC and
CG groups, and 24 h cortisol (COR) significantly increased in the DC group. The levels also showed
an upward trend in the CC and DG groups, indicating that the fish were in a mild state of stress under
high temperature and low oxygen, still mainly engaged in aerobic metabolism and adapted through
glucose metabolism. The activities of muscle LDH and ATPase decreased, while the activity of SDH
increased in the hypoxic group, indicating that under high-temperature and hypoxic stress, the energy
supply in the body of the large-scale loach was insufficient, and its aerobic metabolic capacity was
enhanced. The contents of SOD, CAT, MDA and GPx in plasma increased, while the activities of SOD,
CAT and T-AOC in plasma T-AOC and liver decreased. However, the contents of MDA and GPx in
liver increased, indicating that the body alleviated the oxidative damage caused by stress by increasing
the activity of antioxidant enzymes. This study clarifies that large-scale loach achieves partial
adaptation by regulating carbohydrate metabolism, signaling pathways and antioxidant systems under
high temperature and low oxygen conditions, providing a theoretical basis for the breeding of new
stress-resistant varieties in paddy fields.

Key words: RNA-seq; Stress response; Antioxidant capacity; Energy metabolism; Paramisgurnus
dabyranus
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Study on water body and microbial community of
Macrobrachium rosenbergii in different water sources

Yang Bicheng

Zhejiang Institute of Freshwater Fisheries

Abstract : In order to reveal the microbial diversity in the breeding water of Macrobrachium
rosenbergii in different water sources during the breeding period, and to explore the effect of tap water
and external pond water on the breeding of Macrobrachium rosenbergii, two hypervariable regions
(v3-v4) of 16STRNA Gene of microorganisms in the breeding water of Macrobrachium rosenbergii in
different water sources were sequenced by illuminahiseq high-throughput sequencing method, and the
differences in water quality and microbial community structure between tap water and external pond
water were compared. The results showed that the microbial community structure was different in
different water sources of Macrobrachium rosenbergii breeding water. CCA results showed that most
core microorganisms such as Candida, Halomonas, psychrophilic bacilli and Bacteroides were highly
correlated with subsalt, total nitrogen and COD. The results will help to explore the diversity, function
and relationship of microorganisms in different water bodies, and provide a scientific basis for the
health management.

Key words: Macrobrachium rosenbergii; Seedling raising; Water body; Microbial community
structure
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Amplification-free CRISPR collateral amplification for rapid
detection of aquatic pathogens

Fengge Song

Hainan University

Abstract: To address the time cost and contamination risk introduced by target pre-amplification, we
propose a self-amplifying CRISPR assay: a nucleic-acid amplifier generates intermediates that trigger
collateral (trans) cleavage, enabling one-pot isothermal detection directly after heat lysis, with results
in ~40 min. On representative pathogen targets, the method achieves 0.18 aM nucleic-acid sensitivity
and 1.2 CFU/mL bacterial detection; it shows enhanced single-nucleotide discrimination at seed-region
mismatches and maintains high specificity in complex matrices such as serum. Compared with
conventional “amplification + CRISPR” workflows, this approach streamlines steps and shortens time-
to-decision, while jointly delivering ultrasensitivity, specificity, and field practicality. It is suited to
hatchery screening and pond-side rapid decisions, and provides a key technical foundation for rapid
detection of aquatic pathogens.

Key words: Aquatic pathogen detection; CRISPR; Self-amplifying signal; Ultrasensitive detection;
Single-nucleotide discrimination

6 of 285



F—EH KT FEREFERRATER

IO B e Al th Az LR 5 M

AL, REET, SB, XIE
RIEHFHER K S e, B H M S SR R CRERERS)

WE.: WP EXULE (Oncorhynchus mykiss) “haA K ERER R ] DON LB R E; & & HL R
HERFEEARHE . K 60 R4 (TR 157432 o) B HLor AR AL (8 /M, 30.248.7 kg/m?) Fl %
A (12 /A, 55.5+1.2kgm?) , %3 NEE. LIS HIFEFRE R —MERKFHALN 6
ANFEVER T, BREE I (VBRI N 1.3%) , SLIGEEE 14 K, /Kil20£2°C. EREM
FHEE2E K E (SGR) M —HE AR R % (FCR) . Z55. RS 4 = % 411 SGR 4
BN 0.78+0.40 %d! Al 0.86£0.39 %d! (p=0.509) ; FCR 435N 1.64£0.74%A1 1.30£0.20% (p
=0.494) . SERFY, WINIRIE P (30.2 kg/m3 ~ 55.5 kg/m3) % 0L il ) A KM B A G B
M)

R MTEE SRIHEL, RREARKE, MRAR

Effects of Stocking Density on the Growth Performance of
Juvenile Rainbow Trout (Oncorhynchus mykiss)

Ni Qi,Xiong Yuyu,Ma He,Liu Ying
Key Laboratory of Environment Controlled Aquaculture(Dalian Ocean University) Ministry of Education;College of
Fisheries and Life Science, Dalian Ocean University

Abstract: Studying the effects of density on the growth performance of rainbow trout (Oncorhynchus
mykiss) juveniles can provide a scientific basis for the management of fry cultivation.A total of 60
juvenile fish (body weight: 157 = 32 g) were randomly divided into a low-density group (8 fish per
tank, 30.2 + 8.7 kg/m?®) and a high-density group (12 fish per tank, 55.5 £ 1.2 kg/m?), with three
replicates each. The experimental fish were reared in six tanks within the same recirculating
aquaculture system. They were fed once daily (feeding rate approximately 1.3%), and the experiment
lasted for 14 days at a water temperature of 20 + 2°C. The specific growth rate (SGR) of each fish and
the feed conversion ratio (FCR) of each tank were measured.The SGR of the low-density group and the
high-density group were 0.78 £ 0.40 %/d and 0.86 £ 0.39 %/d, respectively (p = 0.509); the FCR
values were 1.64 = 0.74 and 1.30 = 0.20, respectively (p = 0.494).The results indicate that increasing
the stocking density (from 30.2 kg/m® to 55.5 kg/m?®) had no negative impact on the growth
performance of rainbow trout.

Key words: Rainbow trout; Stocking density;Specific growth rate; Feed conversion ratio

7 of 285



F—EH KT FEREFERRATER

ARIEIE AU A A R 58 R K IAERE 5 m

XA R, AL KA
BRI EE M E SRR CRERERY) KSR AR G SRRk 5 6

FhE

WE: FEWEKFFEN PR R, KA 5 G I i R 2 B BN i A5 A e TR A58 ) R, 95
e R DU R RN R I 225 A0 35 . AW 5 DL K /NERFEE Chlorella sp B FU0T 5, il i i
TRPEPRAN R . DU B LU A S R T SR AR A, ERAAS RIS AA A o2 52 e 53401 577 B 8 7K v Uil 1) 2 B
R R AR E LA . S5 SRR . EBRAN R Pseudomonas sp. ZB, o35 R i3 ig/K /N ER
K, HY Chlorella sp WEAEAME T EILMELN 4: 11, HEE a H2IEF 145.89%,
E S TR P (R 8RE ] s A AR AR R S G A A 3 FPIE R T A 22 B A ANE YRR £,
Hr, GAHERXMERLBEREE, & 7934%, YA WA EHSERRERK. G
H AT B AR AP E BN 0.042 grom-3, EAA B S AR B AR . AR FUSC I T TR
FE K s A, i KSR GE K A B R R SR (R AR, A E A S AT

ReEE: FREREK: BARBURL BB KACE, MEMIRRE

The Effects of Different Immobilized Carriers on the
Purification Efficiency of Aquaculture Wastewater by Algal-
Bacterial Symbiotic System

Yanan Zhao,Yuetong Chen,Hongbo Lei,Qian Zhang
Key Laboratory of Facility Fisheries(Dalian Ocean University)Ministry of Education;College of Marine Science and
Environment, Dalian Ocean University;College of Fisheries and Life Science, Dalian Ocean University

Abstract: With rapid marine aquaculture development, efficient pollutant removal is urgently needed.
The algal-bacterial symbiotic system shows significant synergistic advantages. Using Chlorella sp. and
Pseudomonas sp. ZB, at a 4:1 ratio, chlorophyll a increased by 145.89%, enhancing biomass and
photosynthesis. Three carriers effectively removed ammonium and active phosphate; Group G
achieved the highest nitrate removal (79.34%) and superior biofilm formation (0.042 g-cm™ *). This
study provides a theoretical basis for new wastewater treatment technologies with promising
application prospects.

Key words: Aquaculture wastewater; carrier; algal-bacterial symbiosis; water treatment
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Temporal Dynamics, Key Influencing Factors, and Source
Tracking of Antibiotics in a Biofloc Zero-Water-Exchange
Aquaculture System

SU Haochang

South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences

Abstract: Using a typical biofloc, zero-water-exchange shrimp farm in South China as the model, we
tracked the spatiotemporal distribution and mass balance of antibiotics along the “source water—pond—
biofloc—feed” continuum. Key findings are: (i) sulfadiazine and erythromycin-H> O dominated, with
total antibiotic concentrations in source water 1.3—3.9-fold higher than in pond water (p < 0.05),
accounting for >90 % of the system input, whereas feed contributed <15 %; (ii) COD and suspended
solids (SS) were the primary drivers of antibiotic mobility, as confirmed by multiple regression and
redundancy analyses; (iii) antibiotic levels in pond water increased over the culture period, yet no
target antibiotics were detected in shrimp muscle, indicating that biofloc adsorption and biodegradation
effectively block their transfer to edible tissues. Grounded in the mechanism “source-dominated input—
environment-driven migration—biofloc-obstructed transfer”, we propose an antibiotic-free protocol
combining “source-water oxidative disinfection + probiotic modulation”, providing both a scientific
basis and implementation path for green and efficient aquaculture and global aquatic product safety.

Key words: Antibiotics; Biofloc; Zero-water-exchange; Source tracking; Aquaculture; Environmental
factors
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Effects of Molgula manhattensi on growth performance, muscle
nutritional composition, and digestive enzyme activity in
juvenile Siganus oramin

ZHANG Liangkun, ZHUANG Ping, Yang Gang, ZHANG Tao, ZHAO feng, LIU Ruohui

East China Sea Fisheries Research Institute

Abstract: This study aimed to compare different diets’ effects on juvenile Siganus oramin growth,
muscle nutrients, and digestive enzyme activities, explore its digestive mechanism, and offer a
theoretical basis for Molgula manhattensi biological control via this fish. After a S5-week rearing
experiment, routine biochemical analyses measured the fish’s muscle nutrients and digestive enzyme
activities.Results: The artificial feed group had significantly higher growth and EAA content than M.
manhattensi group (P<0.05); the latter had significantly higher Arg, Cys, Pro but lower EAAI (P<0.05).
Muscle fatty acids: EPA+DHA >20% in both groups, with M. manhattensi group showing a
significantly higher £n-3/2n-6 (P<0.05). Additionally, M. manhattensi group had significantly higher
endogenous/exogenous digestive enzyme activities (especially amylase, cellulase) than others
(P<0.05).Conclusion: M. manhattensi fails to meet S. oramin’s nutritional needs, though the fish has a
unique digestive mechanism.

Key words: Siganus oramin; Molgula manhattensi; growth performance; muscle nutritional
composition; digestive enzyme activity
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Effects of oligosaccharides instead of glucose on growth,
immunity, intestinal flora of Macrobrachium rosenbergii in
biofloc system

XU Qiyou, ZHOU Hangxian,vZHAO Jianhua, ZHANG Rongfei

LIfe of Science, Huzhou University

Abstract: This study evaluated the effects of SBOS andFOS as carbon sources in biofloc technology
(BFT) systems on growth, intestinal microbiota, and immune performance of Macrobrachium
rosenbergii. Compared with the control group, the SBOS group, FS1 group and FS2 groups
significantly improved the growth performance of Macrobrachium rosenbergii (P<0.05), and the FS2
group performed the best.The intestinal trypsin activity in SBOS group was significantly higher
(P<0.05). The intestinal amylase activity was significantly higher in the FOS and FS1 groups(P<0.05).
the expression levels of Propo, HSP70, TOLL-R, IGFI-R and ECR in the FS2 group were significantly
higher (P<0.05). The expression levels of HSP70, NF-xB, TOLL-R and ECR in all experimental
groups were significantly higher (P<0.05).The results of 16S sequencing showed that the experimental
group increased the abundance of Actinomycetes, and the FS2 group significantly increased the
abundance of Polynucleobacter and Nakamurella, and decreased the abundance of Staphylococcus
(P<0.05).

Key words: Soybean oligosaccharides, fructooligosaccharide, microbial community, bioflocs,
Macrobrachium rosenbergii
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Artificial Reef Crevices Alleviate the Responses to Stress and
Promote the Growth in the Sea Cucumber Apostichopus
japonicus

Chong Zhao

Dalian Ocean University

Abstract: The sea cucumber Apostichopus japonicus is a high-value mariculture species along the
northern coast of China. Their preference for crevices has led to the widespread application of artificial
reefs in aquaculture. This study focuses on the regulatory function of crevices in artificial reefs,
systematically evaluating the role of crevices in artificial reefs in alleviating environmental stress and
promoting growth. Results show crevices significantly improved survival and behavior under high-
temperature combined stresses (air exposure and disease). They also alleviated behavioral and
physiological inhibition post-mechanical disturbance. Long-term crevice habituation enhanced
resistance to handling stress, improving adhesion and reducing righting time. Furthermore, crevices
improved intestinal morphology and pepsin activity, thereby enhancing growth performance. This
study confirms that artificial reef crevices effectively mitigate multiple stressors and promote healthy
growth in sea cucumbers, providing a theoretical basis for optimizing aquaculture practices.

Key words: Sea cucumbers; Crevice; Stress; Growth
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Broodstock reproductive condition prediction:Body colour
patten identification and growth measurements in tiger puffer,
Takifugu rubripes

XIONG Yuyul,2, SHAO Xingyinl,3, LIU Ying2,4, WANG Xiulil, Pang Hongshuail, LIU Qil, Jiang
Chenl,
1. College of Fisheries and Life Science, Dalian Ocean University, Dalian 116023, China;2.Key Laboratory of
Environment Controlled Aquaculture Ministry of Education, Dalian 116023, China

Abstract: To enhance the broodstock management of Takifugu rubripes, individual identification was
conducted based on body spot characteristics, with subsequent tracking of growth variations in body
weight, length, width, and head width. This was combined with reproductive records to monitor their
reproductive status. The results revealed that the pectoral spot patterns of Takifugu rubripes are
sufficiently diverse to distinguish over 20 individuals. By analyzing the relationship between body
length and weight, along with estimated gonadosomatic index (eGSI) and the ratio of body width to
head width (BHR), cyclical changes in broodstock reproduction could be tracked, enabling prediction
of spawning timing. The findings demonstrate that Takifugu rubripes broodstock can be individually
identified via pectoral spot characteristics, allowing for the monitoring of individual growth and
morphological changes, as well as assessment of reproductive status.

Key words: Takifugu rubripes; Broodstock management; Body colour pattern; Individual
identification; Gonadal development
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Mechanism of Plant-Derived Flavonoids Against Aquatic
Ciliates In Vitro and Evaluation of Their Antiparasitic Efficacy
In Vivo

WU Yun-peng; YU Qing-hua; GAO Qi; ZHOU Wei-jia; GUO Zhi-xin ; ZHOU Wei-jia

College of Fisheries and Life Dalian Ocean University

Abstract : Ciliate infections pose a significant threat to aquaculture. Plant-based pharmaceuticals
present eco-friendly alternatives for combating these infections. In our study, extracts from Psoralea
corylifolia have demonstrated notable anti-parasitic activity. we isolated five flavonoids, with
Isobavachalcone identified as a compound that induces mitochondrial damage in Tetrahymena
thermophila via permeability transition. From a library of 55 flavonoids, we identified 12 with strong
anti-ciliate activity. We plan to investigate their mitochondrial effects to elucidate the underlying
mechanisms. These compounds will be tested against multiple aquatic ciliate species. Utilizing guppy
models, we will assess the safety of these compounds and determine the lethal concentrations for those
exhibiting over 50% survival rates. Additionally, a fish infection model will be employed to evaluate in
vivo efficacy.This research endeavors to offer novel insights and a scientific foundation for the
prevention and treatment of aquatic ciliates, thereby advancing the development of eco-friendly fishery
drugs.

Key words: plant-derived flavonoids;ciliate ; anti-parasitic mechanisms;aquaculture
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Preliminary study on feeding and adherence behavior of sea
cucumber Apostichopus japonicus

Xiajing Wang

Dalian Ocean University

Abstract :  Apostichopus japonicus is an important aquatic economic species in China. The
management of its aquaculture largely depends on the understanding of its behaviors. Therefore, it is
important to explore feeding behavior and adherence behavior of sea cucumbers. In the study of
feeding behavior, the regulatory mechanism of dopamine was investigated. The results showed that
injecting dopamine could significantly increase the feeding intake of sea cucumbers. The mechanism
of action was that it prolonged the feeding duration rather than increasing the feeding frequency.
Further research found that dietary Bacillus could also significantly increase the food intake of sea
cucumbers by prolonging the feeding time. In the study of adherence behavior, it was found that sea
cucumbers that preferred to adhere had stronger feeding ability and stronger heat tolerance. While
those preferred not to adhere had higher amylase activity and feeding frequency, suggesting higher
digestive efficiency. Therefore, we have provided corresponding suggestions to optimize the
aquaculture management model.

Key words: sea cucumber, feeding behavior, adherence behavior, dopamine, Bacillus subtilis, CTmax

15 of 285



F—EH KT FEREFERRATER

LANTEY/ 1B RS B ROTRL YA o SO ce i 11a oY L ) 2 U SN 3] 2L

JREM, AR5 THE. AbfatR. xIME. . =3%
W LA R AR =W FL BT

WE: AW T h AR IR Sh 005 X 2 IRB AR Y LC50. LOEC WE7t, #£70 1 % [RiBIFxt
SR e g R ATLA . 25 R TR, SRS B VA MRERFE ) 96 h-LC50 4 27.1, 96 h-LOEC A 16.5;
TR A5 B0 %t 2 I VB MR 1 7 96 h-LC50 A 230.7 mg/L, 96 h-LOEC A 96.6 mg/L; #hHl3 HAE
R FIZN . 2 IE AR 4 v 68 A0 AT R AR - AKP Al Na+-K+-ATPase Jif 14 Bt it A [ 28 4
B EE TR, 6 Ca2+-ATPase W 2 IUAH [ A FFEEIR - SOD & MEAE M id 1
(72 h A1 120 h)IE BRACAK o Bt as R, SR DY s i 2 El A J7 e i
IR IS T i M 32 B A DG R 7E SRk 3k i, 3R 9 % QYA R v REE 1o Py R 349 SR 1)
B8 32 AN v PR R PR K A 0 5 S 2 3 SRS I b A 5%

e PR, e, R, REhER, BEEIET, Biiie

The effects of saline-alkali stress on the growth, physiology,
biochemistry and transcriptional expression of Macrobrachium
rosenbergii

Yuan Julin, Ni Meng, Yu Heng, Zou Songbao, Liu Mei, Zhou Dan, Zhang Xin

Zhejiang Institute of Freshwater Fisheries

Abstract: This study conducted a relevant investigation on the LC50 and LOEC of Macrobrachium
rosenbergii in relation to salinity and alkalinity, and explored the response mechanism to salt and
alkali stress. Results showed that the 96 h-LC50 of salinity was 27.1, with a 96 h-LOEC of 16.5,
whereas the 96 h-LC50 of alkalinity was 230.7 mg/L, with a 96 h-LOEC of 96.6 mg/L. Salt-alkali
interaction exhibited synergistic effects. Enzyme activity analysis revealed initial decreases followed
by increases over time for alkaline phosphatase and Na*-K*-ATPase activities, whereas Ca?*-ATPase
activity exhibited the opposite pattern. Transcriptomic analysis revealed distinct responses to saline-
alkaline stress. Up-regulated genes associated with tetraspanin,fatty aldehyde dehydrogenase, and
secondary active transmembrane transporters. These results suggest that M. rosenbergii adapts to
saline-alkaline environments through coordinated osmotic regulation strategies. This study provides
scientific evidence for understanding the adaptation mechanisms of M. rosenbergii in saline-alkaline
environments.

Key words: Macrobrachium rosenbergii; salt-alkaline stress; physiological and biochemical;
metabolic pathways; osmotic regulation; ion transport
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A Preliminary Study on the Optimal Stocking Density for Raft-
Based Culture of the Sea Urchin Strongylocentrotus nudus

Chuanyi Gao, Peng Liu, Zehua Liu, Tongshan Jia, Haoran Li, Xu Tang, and Weijie Zhang*

Dalian Ocean University

Abstract: Stocking Density Optimization in Raft Culture of Strongylocentrotus nudus. This study
investigated optimal stocking density for nursery-phase Strongylocentrotus nudus in raft culture near
Xiao Wangjia Island, Dalian. Juveniles (mean diameter: 15.64 mm; weight: 2.14 g) were reared in
plastic crates (1.0x0.66x0.52 m) at 5 m depth for six months at 1500, 2000, and 2500 individuals/crate.
The 2000-individual/crate group showed highest survival (43.14%) and total weight (7809.21 g),
though not statistically significant (P>0.05). Its yield (863 individuals/crate) significantly exceeded the
1500-individual group (409 individuals, P<0.05). Conversely, the 1500-individual group achieved
significantly higher average weight (10.72 g) than the 2000 and 2500-individual groups (9.08 g and
8.89 g, P<0.05). Results demonstrate 1500 individuals/crate optimizes individual growth, while 2000
individuals/crate maximizes yield. Density selection should align with production goals to enhance
profitability, providing technical guidance for raft-based S. nudus aquaculture.

Key words: The sea urchin Strongylocentrotus nudus;Nursery Phase;Raft aquaculture;Stocking
density
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Nitrogen Dynamics and Balance Driven by Nitrogen-Cycling
Bacteriome in a Commercial Biofloc System for Sustainable
Shrimp Production

Wuyjie Xu
South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences

Abstract: Biofloc technology (BFT) represents a sustainable alternative to traditional shrimp farming
by recycling nitrogenous wastes through microbial activity. However, the mechanisms underlying
nitrogen (N) dynamics and balance driven by N-cycling bacteriomes in commercial-scale systems
remain poorly understood. This study integrated N balance analysis, metagenomic sequencing, and
shrimp performance metrics in a commercial BFT system for Penaeus vannamei over 56 days. Results
showed efficient shrimp production with a yield of 7.87 kg/m?, FCR of 1.17, and survival rate of
94.3%, while maintaining limited water exchange (2%—-8% daily). Nitrogen balance revealed that
38.1% of input N was recovered in shrimp biomass, 20.2% accumulated as nitrate in water, 15.0%
discharged as bioflocs, and 26.6% was lost as gas. Metagenomic analysis identified a stable yet
dynamic N-cycling bacteriome dominated by Proteobacteria and Bacteroidetes, with key functional
genes (e.g., amoA, nirK, nosZ) indicating active nitrification and denitrification. Correlation analyses
confirmed that N-cycling bacteria regulated inorganic N species and biofloc levels, enhancing N
utilization efficiency. We propose a mechanistic model highlighting the roles of heterotrophic
assimilation and coupled nitrification—denitrification as key drivers of N removal and system stability.
These findings provide practical strategies for optimizing N management in BFT systems, promoting
sustainable and efficient shrimp production.

Key words: Biofloc technology, Nitrogen cycling, Metagenomics, Shrimp aquaculture,
Sustainable aquaculture
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Study on the Effects of Different Aquaculture Modes on the
Growth and Related Physiological and Ecological Indicators of
Neptunea arthritica cumingii Based on Multi-Dimensional
Analysis

Liang Tang

Dalian Ocean University

Abstract: To address the industrial bottleneck of declining natural resources of Neptunea arthritica
cumingii in the Bohai and Yellow Sea regions and identify its optimal artificial culture mode, this
study conducted a 120-day culture experiment (with sampling every 40 days) using Neptunea arthritica
cumingii as the research object. The experiment compared the effects of three culture modes — cage
culture, pond culture, and indoor culture — on the growth, tissue structure, enzyme activity, and
intestinal microflora of the species.The results showed the following: In terms of growth and structure,
the weight gain rate and survival rate of the cage culture group were significantly higher than those of
the other two groups (P<0.05). At 120 days, the intestinal villi of the cage culture group exhibited the
optimal morphology and stronger absorption capacity. Regarding enzyme activity, the cage culture
group had the lowest malondialdehyde content and the highest catalase activity in gill tissue;
additionally, the glutathione content in the liver, as well as the superoxide dismutase and lipase
activities in the intestine, were significantly superior (P<0.05), indicating outstanding antioxidant and
digestive efficiency. For intestinal microflora, Pseudomonas aeruginosa was the core dominant
bacterium in all three groups. There were 8 significantly different secondary metabolic pathways
between the cage culture group and the pond culture group (P<0.05).In conclusion, the cage culture
mode showed the best comprehensive performance, which can provide a scientific basis for the
artificial culture industry of Neptunea arthritica cumingii.

Key words: aquaculture modes; growth; enzyme activity; tissue structure; intestinal microflora
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Salinity-driven trade-offs between nitrogen removal and
microbiome dynamics in Fe-C-CWs toward saline aquaculture
tailwater management

Gang Liu
Zhejiang University

Abstract : Salinity-driven nitrogen removal mechanisms in iron-carbon CWs (Fe-C-CWs) remain
poorly understood for aquaculture tailwater management. Through a 155-day trial under four salinities
(designated as SO, S10, S20, and S30), result showed that S20 achieved optimal removals of total
nitrogen (84.9+3.1%), nitrate (81.8+2.5%), and ammonium (79.3£3.0%), significantly outperforming
other groups (P < 0.05). Metagenomics revealed that S20 significantly enriched denitrifying taxa
(Halothiobacillus, Prolixibacter) and upregulated nitrogen cycling genes (nirB, nrfA, nrfH, hao) and
iron cycling genes (feoA, feoB), highlighting the functional synergy between microbial composition
and biogeochemical cycling processes. Dual isotope signatures (§15NNO2/ 6180NQO?2) first applied in
Fe-C-CWs confirmed salinity-mediated pathway shifts: nitrite oxidation dominated in saline groups,
especially in S20 versus reduction in SO. Enzymatic profiling substantiated the concurrent operation of
nitrification, denitrification, and anammox pathways across all groups, with activities exhibiting
significant salinity-dependent modulation. S20 demonstrated remarkable enzymatic potentiation,
where core nitrogen-cycling enzymes including nitrite oxidoreductase (NXR: 8.79 + 0.67 U/g), nitrate
reductase (NAR: 18.13 + 1.19 U/g), and nitrite reductase (NIR: 6.74 + 0.47 U/g) showed
16.00~32.18% higher than SO (P < 0.01). This enzymatic synergy suggests salinity-optimized coupling
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between dissimilatory iron reduction and nitrogen transformation processes. Ecological network
analysis revealed significant interactions among microbial phyla, particularly between Proteobacteria
and Planctomycetota. This study demonstrates that S20 can enhance interaction between Fe-C matrix
and microorganisms, thereby improving the efficiency of Fe-C-CWs in removing nitrogen pollutants
from aquaculture tailwater. These findings offer theoretical insights for further understanding the
internal operational mechanisms of the Fe-C-CWs.

Key words: Iron-carbon CWs (Fe-C-CWs); Salinity; Aquaculture tailwater; Nitrogen removal;
Metagenomic
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Effects of light conditions on the treatment of mariculture tail
water by algae-bacteria symbiotic system

Fan Chonghui

Dalian Ocean University

Abstract: Focusing on green aquaculture, this study developed an algae-bacteria system with marine
Chlorella and composite bacteria, examining how light conditions affect mariculture wastewater
treatment. Red light (660 nm) best enhanced biomass and nutrient removal, increasing chlorophyll a by
54.8% versus white light. NHs * -N and NO; - -N removal reached 94.49% and 93.76%,
respectively, enriching denitrifying bacteria. At 300 umol-m~ 2-s™ ', biomass and nitrogen removal
were optimal, with Chlorella at 7.28 mg/L and nearly complete NH, * -N removal. Higher intensity
(400 pmol'm~ 2-s” ') caused inhibition. A 16L:8D photoperiod strengthened system stability,
removed PO, 3 -P within two days, and upregulated nitrogen metabolism genes. Optimized lighting
thus creates an efficient algae-bacteria system, supporting sustainable aquaculture through nutrient
recycling.

Key words: Algae-bacteria symbiotic system; Mariculture tail water; Light regulation; Nitrogen and
phosphorus removal; Green aquaculture
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Effects of Photoperiod on Growth and Serum Biochemical
Parameters of Penaeus Japonicus in Recirculating
Aquaculture System

LI Bin, YU Xue-Jun, PING Hong-Ling, WAN Li-Tao, ZHANG Dong-Xu, ZHANG Tao, SHI Hui-
Lai, HE Jie

Zhejiang Institute of Marine Fisheries

Abstract : As a critical environmental factor in recirculating aquaculture systems (RAS), light
management plays a vital role in achieving healthy and efficient aquaculture. This study evaluated the
effects of five photoperiods (0L:24D to 24L:0D) on Penaeus japonicus. Results indicated that the
24L:0D group exhibited the highest weight gain rate (WGR) and specific growth rate (SGR) (P < 0.05),
followed by the 12L:12D group. Serum biochemical analysis revealed the lowest levels of cortisol
(COR) and glucose (GLU) in the 12L:12D group, along with satisfactory growth, suggesting low stress
and steady growth. In contrast, continuous light or darkness induced stress-related fluctuations in
antioxidant enzyme activities and lipid metabolism. Although 24L:0D promoted maximum growth, the
12L:12D photoperiod achieved an optimal balance between growth performance and physiological
health, making it preferable for sustainable RAS-based Penaeus japonicus culture. These findings
support practical light management strategies for Penaeus japonicus aquaculture.

Key words: Penacus japonicus; photoperiod; recirculating aquaculture systems; growth index; serum
biochemical parameters
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Research on the Characteristics of Co-metabolism between
intestinal flora and Host in Apostichopus japonicus during
Aestivation Period

Hai Zhang, Mengqi Li, Anzheng Liu, Luo Wang*

Dalian Ocean University

Abstract: To investigate the adaptation mechanisms of sea cucumbers (Apostichopus japonicus)
during aestivation, this study utilized 16S high-throughput sequencing and untargeted metabolomics to
analyze the intestinal microbiota structure and metabolic changes. The results showed that aestivation
significantly reduced the richness and diversity of the intestinal microbiota, while the composition of
the dominant phyla remained unchanged, with significant shifts in relative abundance: Proteobacteria
decreased from 86.59% to 48.71%, Bacteroidetes increased from 2.03% to 8.06%, and
Verrucomicrobia increased from 1.13% to 19.65%. Co-occurrence network analysis revealed a
decrease in the number of nodes, edges, and the proportion of positive correlations in the microbial
network after aestivation, along with an increase in modularity. Genera such as Enterorhabdus and
Dubosiella became highly central taxa. Metabolomic analysis identified 232 differential metabolites,
including 155 upregulated (e.g., serine, oleamide) and 77 downregulated (e.g., isovaleric acid,
arachidonic acid), primarily involved in unsaturated fatty acid and amino acid metabolism pathways.
Integrated analysis indicated that 271 metabolites were significantly correlated with highly central
microbial taxa. The study demonstrates that sea cucumbers enhance intestinal microbiota stability,
promote amino acid and unsaturated fatty acid metabolism, and optimize nutrient utilization to adapt to
aestivation. This research provides theoretical insights into the thermal stress response mechanisms of
invertebrates.

Key words: Aestivation;Apostichopus japonicus; intestinal flora; Co-metabolism
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Heat stress in rainbow trout (Oncorhynchus mykiss): Intestinal
dysregulation linking histopathology, oxidative stress, and
microbiome-host dynamics

Baodi Zhu, Jinqiang Quan , Yucai Pan, Junhao Lu

Gansu Agricultural University

Abstract: Heat stress disrupts aquaculture species by impacting physiology and gut health. This study
examined the intestinal responses of rainbow trout (Oncorhynchus mykiss) under moderate (21°C) and
severe (24°C) heat stress using biochemical, histological, molecular, and microbiome methods. At
21°C, antioxidant responses were enhanced, while 24°C caused oxidative damage. Histopathological
analyses showed greater intestinal injury and apoptosis at 24°C. Gene expression indicated
compromised gut integrity, with elevated heat shock proteins and changes in barrier genes (OCLN,
Z01). Microbiota analysis revealed reduced gut diversity and increased stress-tolerant, anaerobic,
biofilm-forming bacteria (e.g., Enterococcus, Lysinibacillus). These findings highlight 24°C as a
tipping point that worsens oxidative stress, damages gut integrity, and promotes dysbiosis, increasing
rainbow trout's vulnerability to heat stress, particularly in gut health.

Key words: Gut microbiology; Histopathology; Intestine; Rainbow trout; Thermal stress
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Overwintering culture experiment of Coilia nasus in
greenhouse in northern China

Zhonghang LIU,Chunyue ZHU, Boxu ZHANG, Zongyun HU, Jian ZHANG, Peimin YANG*

Liaoning Institute of Freshwater Fisheries, Liaoning Key Laboratory of Aquatic Animal Diseases Control,Liaoyang

Abstract: For Coilia nasus overwintering in cold northern regions, low-temperature stress causes
high mortality, limiting aquaculture. This study optimizes overwintering conditions, improves survival,
and refines management via warm sheds + heating rods.The experiment used three tanks: polyethylene,
FRP, canvas. Warm sheds controlled water temperature; water quality, diseases, fish growth were
monitored. Water quality: activated bacterial solution + proper water changes. Diseases: increased
salinity for saprolegniasis, ceftriaxone (2 ppm) for Aeromonas salmonicida.Even at -24 ‘C external
temp, water temp stayed ~14 C, reducing cold stress. Canvas tanks had highest survival (99.03%)—
better than polyethylene/FRP—with 63.52% overall survival. Warm sheds + heating rods offer a
scientific solution for Coilia nasus overwintering in cold north. Canvas tanks best reduced fish damage
and boosted survival. This study supports cold-region fish overwintering and provides key references
for sustainable aquaculture.

Key words: Coilia nasus; overwintering aquaculture; greenhouse shelter; disease control; northern
regions
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High-temperature stress impairs the intestinal functional
homeostasis of Litopenaeus vannamei by altering mucosal
integrity, immune signaling, and microbial community

Yafei Duan, Jianhua Huang, Yun Wang, Yukai Yang, Hua Li
South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences

Abstract: This study continuously exposed Litopenaeus vannamei to high-temperature stress at 33°C
for 7 days and investigated the changes in intestinal functional homeostasis. The results showed that
high-temperature stress led to intestinal epithelial detachment, mucosal damage, and disruption of the
mucus barrier. The expression of oxidative stress-related genes such as ROMOI1, Nrf2, GPx, and HO1
was upregulated, while the expression of SOD was downregulated; the expression of immune genes
such as Crus and proPO was upregulated, while the expression of ALF, Pen3, and Lys was
downregulated; the expression of inflammatory genes (JNK and NF-xB) and autophagy genes (Atg3,
Atgl2, Beclinl, and Hsc70) was upregulated. Although intestinal microbial diversity did not change
significantly, the abundance of community composition was disturbed, particularly the homeostasis of
harmful bacteria (Vibrio and Photobacterium) and beneficial bacteria (Bacteroides, Bacillus,
Lactobacillus, and Lactococcus).

Key words: Shrimp; High temperature; Intestine; Physiological response; Microbiota
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Differential Responses of Golden Trout and Rainbow Trout
Livers to Simulated Transport Stress: A Comparative Analysis
of Antioxidant, Energy Metabolism, and Transcriptome
Profiles

Zixuan Zhong,Yujun Kang*, Chunmei Zhang, Donglin Liu, Jianfu Wang, Zhe Liu, Jingqiang Huang
College of Gansu Agricultural University

Abstract: Golden trout, a rainbow trout (Oncorhynchus mykiss) mutant with golden pigmentation
and distinct stress resistance, is a unique salmonid stress research model. A 6-hour simulated transport
experiment (20-30 Hz vibration, 300 kg/m? density) was performed on golden trout and rainbow trout
(WR, 1000£5.5 g), with control (CG) and transport (TG) groups (6 fish/group; enzymatic assay:
n=6/group/species; transcriptome: n=3/species in TG).Transport stress induced hepatic oxidative
damage in both, with golden trout more severely affected. WR adapted via enhanced glycolysis and
prioritized anaerobic metabolism, while golden trout showed worse liver lesions pathologically.
Transcriptome identified 322 differentially expressed genes (DEGs: 141 up-, 181 downregulated),
enriched in oxidative stress, fatty acid degradation and other pathways.The study confirmed transport
stress impacts physiology via the "inflammation-apoptosis" network. qRT-PCR validation of 11 DEGs
confirmed RNA-seq reliability, providing a basis for differential anti-stress management of salmonids
during transportation.

Key words: Rainbow trout; Golden trout; Liver; Transport stress adaptation; Response differences
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Research on the Molecular Mechanisms Regulating
Compensatory Growth in Silver Pomfret During Intermittent
Fasting

Hu Jiabao, Li Yuanbo, Zhang Man, Wang Yajun, Yan Xiaojun
Ningbo University

Abstract : Silver pomfret exhibits remarkable accelerated growth during intermittent fasting. To
further investigate the mechanisms, we established a full compensatory growth model and conducted
RNA-Seq analyses of the fish. Based on our RNA-Seq and qPCR analysis, we identified that IGF1-
IGFBP3 complex may play a critical role in regulation in this process. To test it, we developed a
fasting-recovery cell model and analyzed expression of genes associated with IGF1. We employed
RNAI to knock down expression levels of GHR, IGF1, IGFBP3, and IGF1R. In most experimental
groups, there was no recovery of cell activity; however, partial compensatory recovery was observed in
siRNA-IGF1R group. The anabolism positive regulatory genes were up-regulated in S9R3 group
compared to control only within NC and siRNA-IGFIR groups. These findings suggest that there is
significant accumulation of IGF1-IGFBP3 complex during fasting periods. Following re-feeding, free
IGF1 dissociates from this complex to promote anabolic processes without AMPK inhibition, thereby
facilitating accelerated growth.

Key words: Silver Pomfret; Intermittent Fasting; Compensatory Growth; Metabolic Regulation
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A Preliminary Study on the Genetic Regulatory Mechanism of
Heterosis in the Adductor Muscle of Hybrid Scallops

Junhao Zhang, Jiaxi Chang, Longfei Chu, Xiaoting Huang, Shi Wang, Chunde Wang, Qiang Xing,
Zhenming Bao.
Ocean University of China

Abstract: This study investigated hybrid Fy scallops (bay @ x Peruvian &) exhibiting exceptional
heterosis (231.06%) in adductor muscle weight. Multi-omics analyses revealed significantly increased
mtDNA copy number (238.05/cell) under maternal inheritance, supported by microscopy. mtDNA
copy number correlated positively with muscle weight, cross-sectional area, fiber number, and ATP
content. Increased mtDNA copy number and enhanced mitochondrial gene expression jointly
promoted muscle fiber hypertrophy (103.25%) and hyperplasia (45.10%). Enhanced mitochondrial
function and mitochondria-nucleus interactions are key drivers of heterosis, providing new insights
into molluskan heterosis and guidance for genetic breeding.

Key words: Heterosis; Adductor muscle; Mitochondrial dynamics; nu-mt interaction
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MOLECULAR MECHANISM OF RUNX2B REGULATING
THE FORMATION OF INTERMUSCULAR BONES

Chunhong Nie , Yulong Chen , Xuemei Xiong , Zhengyu Xiao, Shiming Wan, Weimin Wang, Zexia
Gao
College of Fisheries, Huazhong Agricultural University, WuHan,430070, China

Abstract: Intermuscular bones (IBs), the small bone embedded in muscle, are commonly found in
major freshwater cultured fish species, and affect consumption, food processing, and export earnings.
The molecular mechanism of IBs in teleosts remains not fully understood. Single-cell RNA sequencing
(scRNA-seq) showed 18 distinct cell types were defined in wild-type zebrafish. Differentiation
trajectories showed that IBs are derived from tendons and that a core tendon-osteoblast cell lineage is
related to IB formation and selected out 10 key genes. Function analysis showed that runx2b-/- mutants
completely lost IBs. scRNA-seq analysis in runx2b-/- and runx2b+/+ zebrafish revealed the role of
osteoblasts in IB formation. In addition, differentially expressed genes were enriched in the
transforming growth factor f pathway after runx2b deletion. This study provides evidence for the
crucial role of runx2b regulation in IB formation. Genetic breeding can target runx2b regulation and
generate strains of commercial fish species without IBs, which can improve the safe consumption and
economic value.

Key words: IBs, teleosts, runx2b, scRNA-seq, tendon-osteoblast cell lineage, gene editing
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Investigation on the Effects and Mechanisms of Methyl
Farnesoate on the Growth and Ovarian Development of
Macrobrachium rosenbergii

Sikai Xu

Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences

Abstract: Methyl farnesoate (MF), a sesquiterpenoid hormone, exerts pivotal endocrine control over
crustacean reproduction. To characterize its dose-dependent effects on ovarian maturation, female
Macrobrachium rosenbergii (~4.2 g) were fed practical diets supplemented with 0, 3, 6 or 9 ug MF
g ! for 56 days. High-dose MF (9 ug g~ !) significantly accelerated ovarian development, evidenced
by a faster transition of oocytes from stage Oc2 to Oc4 and a marked increase in oocyte diameter.
Concomitantly, hemolymph vitellogenin peaked between days 28 and 42, while transcript levels of
Met, Kr-h1 and Vtg were strongly up-regulated, indicating that MF stimulates vitellogenesis via the
Met—Kr-h1-Vtg signalling axis. Gut-microbiome profiling revealed that MF restructured the microbial
community; the 9 pug g~ ' group exhibited the highest diversity, with dominant populations shifting
toward Enterobacter and Clostridium, possibly enhancing immunity and nutrient metabolism. In
contrast, the low dose (3 ug g~ ') suppressed both growth and ovarian development.

Key words: Macrobrachium rosenbergii; methyl farnesoate; ovarian development; gut microbiota;
gene regulation

32 of 285



BFEH KTEYMBARSEEREM

SRR It PR 4 RS I AH S 53 W B

Ak A R oL

KA
o [ A R = AT T B

WE. RILHIEE (Urechis unicinctus) & —FhE X m &5 MAEK =R, & & & A D
TRER, BEFRMESKHSEE. HEEATRERXREEEE, EEsREmELAaLT, Hd
FPEN R B . % il i AH 5¢ SNP s IR LD, XI5 7 i B b LA S . AR T
180 MANMKHEAT A RN A B\, 3K 17,693,070 /= fi &= SNP F T 4= 3 K 40 5% Bk 40 by
(GWAS) , %5 H 209 AN iR AH S SNP AT 318 AMEiEFE K. K540 E 7 (Fine-mapping) &
PR R, 28 Sanger M7 36AIE S i SR MR B2 A 5C. RNA T4 (RNAD 2R, T3
CAD F KLHL15 ZE K 5 AN =i fe 71 0 % Bk . LR FEAHER (GS) BRI EIR,
RRBLUP #5 7Y 5 38 A B A ) it i v i PR i DR L TR0 o ASHIF 70 0 ) B T i iR 20 PR L) . R J
TOAH BRSO3 A it R SRR B e TR, R R SR AT RS T

P ACIE e WL

REE: PRI GWAS: SNP; wliiif32; CAD; KLHLIS; RNAi; GS

Genome wide association study and genomic selection of heat
tolerance in Urechis unicinctus

Dawei Lin
Sanya Oceanographic Institution, Ocean University of China

Abstract: Urechis unicinctus is an emerging aquaculture species with high economic value. It is rich
in protein and essential amino acids, with nutritional value similar to sea cucumbers. High summer
temperatures threaten its survival and limit aquaculture development. Identifying SNPs and candidate
genes will aid breeding for improved summer adaptation and expanded cultivation. We performed
whole genome resequencing of 180 individuals, obtaining 17,693,070 high quality SNPs for GWAS.
We identified 209 heat tolerance related SNPs and 318 candidate genes. Fine-mapping identified
causal variants, and Sanger sequencing validated a key SNP significantly associated with heat
tolerance. RNA interference of CAD and KLHL15 genes significantly reduced heat tolerance,
confirming their important functions. Comparison of seven genomic selection models showed
RRBLUP was most suitable for genomic prediction of heat tolerance. These results provide a
foundation for understanding heat tolerance mechanisms and breeding heat tolerant varieties,
accelerating aquaculture development for U. unicinctus.

Key words: Urechis unicinctus; GWAS; SNP; heat tolerant; CAD; KLHL15; RNAi; GS
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Integrative analysis of physiology, transcriptome, and
metabolome reveals the alterations in fat deposition,
metabolism and immunity of triploid rainbow trout
(Oncorhynchus mykiss) with different body weights

Li Chang-zhong , Yang Ying, Li Zhao-nan, Liang Tian-xiu, Chen Yan-xia
College of Eco-Environmental Engineering, Qinghai University, Xining, 810016, China

Abstract: Body size is an evident and significant property of fish, and body weight is one of the
major elements influencing fish metabolism. In this study, the serum biochemical parameters,
transcriptomes and metabolomes of triploid rainbow trout with different body weights (SRT, 0.61+0.19
kg; MRT, 1.39+0.27 kg; LRT, 2.58+0.38 kg) were examined. The results revealed that the SOD
content in the SRT group was significantly greater than that in the LRT group (P<0.05), and the
protein carbonyl level was significantly lower than that in the LRT group (P>0.05). Oil red O staining
of muscle tissue revealed that LRT had greater level of lipid deposition than MRT and SRT. The
results of KEGG pathway annotation of differentially expressed genes (DEGs) revealed that the DEGs
vdac3, plinl, Ipl and adipoqa may be closely related to fat deposition and immunity in triploid rainbow
trout. Metabolomic analysis revealed that the differentially abundant metabolites (DAMs) in the LRT
vs. MRT group were significantly enriched in the “amino acid biosynthesis” pathway (P<0.05).

Key words: Triploid rainbow trout, transcriptomics, metabolomics, association analysis
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Molecular Characterization and Antiviral Function Against
GCRY of Complement Factor D in Barbel Chub
(Squaliobarbus curriculus)

Yu Xiao

Fisheries College, Hunan Agricultural University

Abstract : The barbel chub (Squaliobarbus curriculus) exhibits strong resistance to grass carp
reovirus (GCRYV). This study investigates complement factor D (DF), a key protease in innate
immunity. We cloned ScDF, which encodes a 250-aa protein containing a unique N-glycosylation site
(Asn139) not found in grass carp DF (CiDF). ScDF retains critical catalytic residues and shows 94.4%
identity with CiDF. It is highly expressed in the liver and heart. Upon GCRYV infection, ScDF
transcription increased 438-fold at 6 hpi—much earlier than CiDF in grass carp. Overexpression of
ScDF suppressed viral genes (VP2, VPS5, VP7) and enhanced IRF9. Recombinant ScDF activated
interferon and complement C3 pathways. These results indicate that rapid ScDF induction and immune
activation underlie barbel chub's GCRYV resistance, offering insights for antiviral breeding.

Key words: barbel chub; GCRV; ScDF; early response; structural characterization
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Comparative transcriptomic and metabolomic analyses reveal
different tolerance mechanisms to heat stress in two geographic
populations of Argopecten irradians concentricus

Min Shen' %, Shaoxuan Wu?#, Jinjing Wang>*, Guilong Liu’, Xin Xu®, Zhigang Liu?, Yuewen Deng?,
Junhao Ning>**, Chunde Wang>* "

1 Shandong Key Laboratory of Marine Ecological Restoration, Engineering and Research Center of Marine Fishery
Feed of Shandong Province, Shandong Marine Resources and Environment Research Institute, Yantai 264006, 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 College of Fisheries, Guangdong Ocean
University, Zhanjiang, Guangdong, 524088, China 4 Yantai Key Laboratory of Scallop Breeding, Yantai, Shandong,
264003, China 5 Yantai Spring-Sea AquaSeed, Co., Ltd., Yantai, 264006, China 6 College of Fisheries, Ludong
University, Yantai, Shandong, 264025, China

Abstract: The bay scallop southern subspecies, Argopecten irradians concentricus, well known for
its high temperature tolerancet. In this study, we investigated the mechanisms underlying heat stress
tolerance in two geographically distinct populations of A. i. concentricus, the southern population (SM)
from Zhanjiang in southern China and the northern population (NM), which was originally
transplanted from Zhanjiang and reared for 4 generations in Yantai waters. NM displayed reduced heat
tolerance compared to SM. Comparative transcriptomic analyses, NM predominantly up-regulated
energy and metabolic pathways, including carbohydrate, amino acid, and lipid metabolism, whereas
SM enhanced the expression in immune-related pathways. Metabolomic profiling indicated more
complex metabolic alterations in SM than NM. Weighted Gene Co-expression Network Analysis
(WGCNA) identified key genes strongly associated with heat stress, including GPX1, CYP2BS5, and
PLA2G4A. Physiological analyses demonstrated that SM possessed stronger antioxidant defenses and
immune parameters than NM.
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Key words: Argopecten irradians concentricus; heat stress; transcriptomic; metabolomic; haemocyte;
enzymatic activity
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Effects of dietary astaxanthin on growth performance,
antioxidant capacity, immune function and transcription level
of Gymnocypris przewalskii

Li Chang-zhong , Yang Ying, Li Zhao-nan, Liang Tian-xiu, Chen Yan-xia
College of Eco-Environmental Engineering, Qinghai University, Xining, 810016, China

Abstract: To clarify the alkaline-stress response mechanism of Gymnocypris przewalskii induced by
astaxanthin, and to provide theoretical basis for the application of astaxanthin in the diet of
G.przewalskii. A total of 900 juvenile G.przewalskii with an initial average body weight of 21.02 +
1.15 g were divided into 5 groups with 3 replicates per group and 60 fish per replicate. The control
group (ASO0) was fed a basal diet, and the experimental diets were supplemented with 25 mg/kg (AS25),
50 mg/kg (AS50), 100 mg/kg (AS100), or 200 mg/kg astaxanthin (AS200). After 8 weeks of culture,
the effects of dietary astaxanthin on the growth performance, antioxidant capacity, and immune
function of G.przewalskii were analyzed. We subsequently conducted alkalic stress experiments on
G.przewalskii fed the optimal amount of supplemental astaxanthin to analyze the effects of dietary
astaxanthin on the alkalic stress resistance of G.przewalskii at the transcriptome level.

Key words: astaxanthin; Gymnocypris przewalskii; antioxidant; immune response; transcriptome
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Genetic characteristics of FFRC no. 2 strain common carp and
its germplasm utilization

DONG Zaijiel,2, WANG Lanmeil,2, ZHU Wenbinl,2, FU jianjunl, LUO Mingkunl, GONG Yating2,
SHI Xiulan2, SONG Feibiao3
1. 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, Jiangsu, China; 2.
Wauxi Fisheries College, Nanjing Agricultural University, Wuxi 214081, Jiangsu, China; 3. School of Marine Biology
and Fisheries, Hainan University, Haikou 570228, Hainan, China

Abstract: FFRC No. 2 (FR) strain common carp (Cyprinus carpio) is a nationally approved new
aquaculture variety with a primary objective to improve the growth and survival rates. Genomic
evolution analysis explained the improved growth rate and survival rate of the FR strain.
Transcriptomic analysis revealed several key genes related to muscle growth Full-length sequences of
two igf3 subtypes (igf3a and igf3b) were cloned from FR, and the knockdown model was established
by RNA interference yielding differentially expressed IncRNAs and mRNAs. The microRNA and
IncRNA-mRNA profiles of six important embryonic development stages FR were obtained. The
GWAS analysis resolved population structure of six koi strains and two color FR strains, and identified
several SNPs that were significantly related to skin color variation. Transcriptome and proteome
analyses revealed differential genes and proteins related to energy metabolism and skeletal muscle
development in FR. FR germplasm can be used for the improvement of koi carp and rice fish.

Key words: FFRC no. 2 strain common carp, genetic characteristics, germplasm, utilization
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MR T S 7, 2 J 3R 1K MR 7~ Nitrogen metabolism. Vascular smooth muscle contraction
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Development Patterns and Molecular Mechanisms of Ossicle in
Apostichopus japonicus

JiaYi Zhangl,2, XinYu Yangl,2, YiChen Fanl,2, JiaQi Liul,2, ShuFeng Lil,2, WeiYan Lil,2,
LingShu Hanl,2, Chong Zhao1,2, Jun Ding*1,2
Key Laboratory of Northern Aquaculture Germplasm Resources and Genetic Breeding of Liaoning Province, Dalian
Ocean University, Dalian 116023, China;

Abstract: The ossicles, crucial calcified structures in Apostichopus japonicus, begin forming at the
auricularia stage as X-shaped structures, proliferating significantly during the pentactula stage. They
differentiate into table-shaped and rose-shaped ossicles during the doliolaria-to-pentactula transition,
with table-shaped ossicles showing developmental degeneration. RNA-Seq revealed nitrogen
metabolism, vascular smooth muscle contraction, and ECM-receptor interaction pathways as core
regulators. Functional validation identified papilin-like gene as critical for ossicle morphogenesis, as
its knockdown induced spiny protrusions on table-shaped ossicles. This study elucidates ossicle
development dynamics and molecular mechanisms, providing a foundation for further research.

Key words: Apostichopus japonicus; ossicle; transcriptome sequencing; molecular mechanism
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Functional Characterization of Two -Hexosaminidase A
Isoforms During Ovarian Development in Macrobrachium
nipponense

Zhiming Wang; Yanan Gao

Shanghai Ocean University; Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences

Abstract: In Macrobrachium nipponense, two PB-hexosaminidase A isoforms (Mn-HexAl and Mn-
HexA2) were identified and characterized. Mn-HexAl (1641 bp, encoding 546 aa) and Mn-HexA2
(1473 bp, 490 aa) share five functional domains but exhibit only 58.43% amino acid similarity.
Expression analysis revealed consistently higher Mn-HexAl levels across all tissues and
developmental stages. Both genes showed hepatopancreas-specific enrichment and breeding season
upregulation, with peak expression at ovarian/hepatopancreas stage 2. RNAi demonstrated that
silencing either isoform accelerated ovarian development, with Mn-HexAl knockdown showing
stronger effects (67.49% vs 55.49% stage 11l transition). These results establish Mn-HexA genes as
negative regulators of ovarian maturation, with Mn-HexA1 exhibiting dominant inhibitory function.

Key words: Macrobrachium nipponense; B-hexosaminidase A; Ovarian development
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Mechanism of the hypoxia adaptation of big belly seahorses
(Hippocampus abdominalis) and new hypoxia-tolerant strain
breeding

Su Xiaolei
Ludong University

Abstract: Dissolved oxygen is a key environmental factor for the survival of aquatic organisms. As a
flagship species for national second-class protected animals and marine research, seahorses
(Hippocampus spp.) have high economic and medicinal value. Seahorses have a unique “tuft gills”
structure and the mechanism of adaptation to hypoxia has not been reported, while the absence of
hypoxia-tolerant seahorses greatly limits the industrial high-density breeding and sustainable
development of seahorses. This study focuses on "tuft gills" big belly horses (Hippocampus
abdominalis) and clarifies their hypoxia-tolerance threshold (LOEcrit). Meanwhile, a multidimensional
evaluation system covering behavioral response, gill tissue morphology, antioxidant and blood oxygen
carrying capacity was constructed. And the hypoxic adaptation mechanism of "tuft gills " seahorses
was explored in our research. In addition, multi-generational family breeding combined with
population breeding were used to cultivate hypoxia-tolerant seahorse strains. SNP sites and candidate
genes for hypoxia-tolerant were mined based on whole genome resequencing. This study provides a
reference for the selection and breeding of hypoxia-tolerant seahorse.

Key words: Hippocampus abdominalis; hypoxia; tuft gills
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Metabolic responses and oxidative stress adaptation
mechanisms of the pituitary gland in the Tiger Puffer under
low-temperature stress

Yi fan Li, Tai cheng Li, Mei hui Yao, Chuan Li, Zi bin Jiang, Hong yu Pan, Wei Wang, Ya juan Li, He
zhou*
Dalian Ocean University

Abstract : To investigate the pituitary response under chronic low-temperature stress during
masculinization in Tiger Puffer, this study analyzed metabolic, oxidative stress, and apoptotic changes
in the pituitary. Metabolomics revealed that differential metabolites were enriched in amino acid
metabolism pathways, with significant alterations in GSH and its precursors. Levels of oxidative stress
markers and pituitary cell apoptosis supported by TUNEL and apoptosis-related gene expression
initially increased but later decreased, suggesting gradual physiological adaptation. However, muscle
tissue exhibited atrophy and enlarged intercellular spaces, and muscle development-related gene
expression confirmed significant suppression of muscle growth. These findings indicate that the
pituitary mitigates oxidative stress via enhanced amino acid metabolism, facilitating acclimation to low
temperature, while muscle development remains impaired. This study provides insight into the
physiological adaptation of Tiger Puffer to low temperature stress and a basis for further research on
pituitary regulation.

Key words: Tiger Puffer, pituitary gland, low-temperature stress, oxidative stress, apoptosis
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Multi-omics reveal mechanisms of Cryptocaryon irritans
Resistance in Golden Pompano (7Trachinotus ovatus)

Bo Liu, Hua-Yang Guo, Bao-Suo Liu, Dian-Chang Zhang
South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences; College of Fisheries and Life
Science, Shanghai Ocean University

Abstract: The golden pompano (7Trachinotus ovatus) is a key economic species in Southern China,
but its aquaculture is threatened by Cryptocaryon irritans infections. To decipher the genetic basis of
resistance, we compared sensitive and resistant fish using an integrated multi-omics approach. Our
analyses revealed 2,031 differentially expressed genes linked to metabolic pathways and 461
significantly altered metabolites, most notably affecting steroid hormone and fatty acid metabolism. A
genome-wide association analysis also pinpointed 10 significant SNPs on chromosomes 7, 8, 16, 19,
21, and 23 linked to resistance. These results offer important guidance for understanding the molecular
mechanisms of defense against C. irritans.

Key words: Trachinotus ovatus, Genome-wide association study, Transcriptome, Metabolome,
Cryptocaryon irritans,
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Analysis of Growth Differentiation and Screening of Related
Genes in Wild and Cultured Populations of Mizuhopecten
yessoensis

Yajie Deng,Jinge Yu,Jiayi Zhang,Zijie Zhou,Jiaqi Liu,Yichen Fan,Xianglei Zhang,Lingshu
Han,Junxiao Sun,Chong Zhao,Jun Ding*
Dalian Ocean University

Abstract: Mizuhopecten yessoensis is an important aquaculture species in China, but its germplasm is
deteriorating. To elucidate growth variation mechanisms between wild and cultured populations, we
compared adductor muscle weights, finding a significantly higher value in the wild (YS) group than in
the cultured (YZ) group (YS:24.48g vs YZ:21.17g,P<0.001). Transcriptomic analysis revealed 1,066
differentially expressed genes (DEGs) in YS. These DEGs were enriched in cellular metabolism,
catalytic activity, and pathways such as phagosome and amino acid biosynthesis. Three candidate
genes—NOTCHI1,ANK,and VLDLR—were identified and validated. NOTCH1 may negatively
regulate growth via cell signaling, ANK likely influences tissue development through energy
metabolism, and VLDLR potentially modulates muscle growth via lipid transport. This study provides
phenotypic and molecular insights into growth disparities, offering a basis for understanding regulatory
networks and molecular breeding.

Key words: Mizuhopecten yessoensis; growth variation; transcriptome; differentially expressed genes;
functional enrichment
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Construction of Fish Multi-Omics Database

Ruoyan Liu, Qin Tang, Jing Gong, Ze-Xia Gao
Huzhong Agricultural University

Abstract: The explosive growth of fish multi-omics data is reshaping fisheries and aquaculture
research. We present iFish, a rigorously curated resource integrating genome, transcriptome,
epigenome and proteome data for 88 species. From whole-genome sequencing we called 137.04
million SNPs and 45.52 million indels. By re-analysing 9797 bulk RNA-seq, 293 single-cell RNA-seq
and 840 miRNA-seq datasets we quantified 1.87 million mRNAs, 287873 IncRNAs, 197554 circRNAs
and 6068 mature miRNAs. Integration of 1563 epigenomic datasets yielded genome-wide maps of
histone modifications, chromatin accessibility, DNA methylation and 3-D chromatin interactions. We
additionally curated 2.7 million gene annotations, identified orthologues, annotated 192107
transcription factors (TFs), built TF regulatory and co-expression networks, and evaluated non-coding
RNA conservation across species. All data are freely accessible through the iFish database
(https://gonglab.hzau.edu.cn/iFish), a user-friendly platform supporting interactive browsing,
visualization and download.

Key words: Multi-omics analysis; database construction
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Population Genetics of Farmed and Wild Orange-Spotted
Grouper (Epinephelus coioides) in Southern China Based on
Three Molecular Markers

ZiHao Luo

Guangdong Ocean University

Abstract : This study assessed the genetic status of the Orange-Spotted Grouper (Epinephelus
coioides) by integrating wild and cultured populations from southern China using three molecular
markers (mtDNA, microsatellites, and SNPs). Genetic diversity was similar between wild and cultured
populations, with low differentiation within each group. However, moderate genetic differentiation
was observed between wild and cultured populations. Structure analysis revealed shared ancestral
lineages but distinct genetic clustering between the two groups. These findings indicate that cultured
populations retain considerable genetic diversity but have diverged from wild populations. We
recommend designating cultured stocks as separate genetic management units to prevent genetic
introgression into wild populations through stock enhancement, while controlled introduction of wild
genetic material could help maintain long-term sustainability of cultured stocks.

Key words: Orange-spotted grouper; Molecular markers; Genetic diversity; Population structure
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Single-Cell Transcriptomics in Microbial Research Using
smRandom-seq Technology: Novel Insig hts into Bacterial
Antibiotic Resistance Mechanisms

Jingfeng Jia ; Yuwei Cui ; Jianxin Jia ; Hua Wang

Dalian Ocean University

Abstract: This study for the first time employed the smRandom - seq technology to conduct an in - de
pth analysis of bacterial single - cell transcriptomes, aiming to unveil the antibiotic resistance mechanis
ms of bacteria under antibiotic stress. This technology achieved efficient capture and sequencing of sin
gle - bacterial RNA through techniques such as paraformaldehyde fixation, permeabilization, in - situ r
everse transcription, and droplet microfluidics.In the experiment, Escherichia coli was selected as the r
esearch subject. Under the treatment of 12.5 ug/mL ampicillin (AMP), the dynamic changes in its gene
expression patterns were observed. The results showed that as the AMP exposure time prolonged, the
bacterial population gradually differentiated into multiple sub - populations with significantly different
expression patterns. Through UMAP dimensionality reduction analysis, 10 key sub - populations were
successfully identified. And by analyzing differentially expressed genes (DEGs), the expression charac
teristics of key genes related to membrane integrity, translational damage, ROS metabolism, and DNA
repair were revealed.Further research found that in sub - populations with low metabolic activity (such
as sub - populations 9 and 10), the expression of ROS degradation genes decreased significantly, while
the expression of genes related to the SOS response (such as recA and sulA) was up - regulated. This i
ndicates that bacteria may adapt to environmental stress by regulating metabolic activity and DNA rep
air mechanisms under antibiotic stress.In addition, the smRandom - seq technology demonstrated super
ior performance compared to existing methods (such as PETRI - seq and microSPLiT), with a doublet r
ate as low as 1.6 % and species specificity as high as 99.6 %. This study not only provides a new techn
ical platform for bacterial single - cell transcriptomics research but also offers important theoretical bas
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is for in - depth understanding of antibiotic resistance mechanisms and development of novel anti - infe
ction strategies.

Keywords: smRandom - seq; single - cell transcriptome; Escherichia coli; antibiotic resistance; gene e
xpression heterogeneity
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Papillae development and molecular responses of the juvenile
sea cucumber (Apostichopus japonicus) exposed to light
intensity

Weiyan Li, Ziyu Liu, Yajie Deng, Jiaqi Liu, Jiayi Zhang, Haoran Xiao, Fenglin Tian, Yongjie Wang,
Lingshu Han, Junxiao Sun, Chong Zhao, Jun Ding

Dalian Ocean University

Abstract : The sea cucumber (Apostichopus japonicus) is economically important, with dermal
papillae number being a key quality trait. This study investigated how blue light intensity affects
papillae growth in juveniles under industrial farming. Animals were exposed to 1500, 3000, or 4500 Ix
blue light for 60 days, using natural light (0450 Ix) as control. Papillae count and weight were
monitored. Results showed the 1500 Ix group had significantly more papillae than the control and 4500
Ix groups from day 15 to 60. Transcriptome analysis of the 1500 Ix group identified 118 upregulated
and 107 downregulated genes, enriched in cellular processes, the Ras pathway, and lipid metabolism.
Seven key genes (tgf-p1, rps13, survivin, phb2, soxb, trpml3, traf6) were identified. This provides a
basis for using light intensity to improve papillae traits in aquaculture.

Key words: Apostichopus japonicus; Light intensity; Papillae; Transcriptome analysis

52 of 285



BFEH KTEYMBARSEEREM

Bk PR BN AR5

e
R R R A M IR S A B A

WE: 7 BRI % DX IO B4 e 5 R R B KT (R 2 A A AR L, DA 1
FiR AT B R 3R, AR SO I 22 7 o M MR S 20 B S e T 0 M D5 18T 66 2% TR ) B
FRARMIREAT 70T, RGN, PERRS XA B 20 Py B b, RS Hi
TS & XS KT 2ELE BB S A KIS 66 &Rt AT 5 %k
(R3ER o0 X I BT A7 AR 2 22 57 PERR R BOK T SR fRE . PERRIRE A GST #I17AEA
KIUE, BERKNZRLEI G ETHE TR ETH@S, R E N RIS BT,
Bk AR AR A L s BT, Bl GSI AR I 4t ETH&E S . 4505k, #KT)mfk
R 14 5% DX S A KT T L — 8 ARG IK T 52 211 BK T f0 AR A 2 258 PR R AR 520

G RKTJM PEAR: OPRRANE: PEARRGAOKSE: PRRREE

Study on the Characteristics of Oocytes in the Gonads of
Pacific Saury

Fu Sheng

College of Marine Living Resource Sciences and Management, Shanghai Ocean University

Abstract: To investigate the distribution and variation of oocyte numbers and gonadal maturity levels
in Pacific saury (Cololabis saira), this study analyzed oocytes from 66 gonads using statistical methods
including differential and correlation analysis. Results indicated that oocyte counts were lower at the
polar regions and higher in the central areas, with relatively stable distribution. Gonadal maturity levels
showed minimal fluctuation across regions, with significant differences observed only in partial areas
of 5 gonads. Maturity levels were correlated with body length, body weight, gonad wet weight, and
GSI: exhibiting an initial increase followed by a decline and subsequent rise with body length, a
continuous increase with body weight, a fluctuating upward trend with gonad wet weight, and a steady
rise with GSI. These findings demonstrate that gonadal maturity is highly consistent across regions and
is influenced by factors such as body length and weight.

Key words: Pacific saury;Gonads;Oocytes;Gonadal maturity levels;Gonadosomatic Index
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Comparative analysis of phycospheric microbial diversity and
metabolome between filamentous conchocelis and sporangia
branchlet of Pyropia haitanensis

Rui Zhao, Zenghu Zhang, Fuli Liu, Qikun Xing, Ningning Xu, Wenjie Yan*, Xu Gao*

Ocean University of China

Abstract: Pyropia haitanensis, an economically important seaweed species in China, relies heavily
on conchocelis maturation for its production. However, challenges such as prolonged conchocelis
development time and low rate of sporangia branchlet formation persist in the factory breeding of P.
haitanensis. The growth and development of algae are closely concerned in phycospheric microbial
communities, yet little is known about the variations in these microbial communities across different
conchocelis life stages. This study employed 16S rRNA, ITS gene sequencing and untargeted
metabolomics to compare and analyze the phycospheric microbial communities and metabolites
between filamentous conchocelis and sporangia branchlet stages. We identified 19 microorganisms
with significantly different abundances and established a significant positive correlation with key
metabolites, particularly methyl epijasmonate, indole-3-acetamide, methionine sulfoxide, beta-tyrosine,
5-hydroxy-L-tryptophan, campestanol, (S)-3-sulfonatolactate, L-tyrosine, chlorophyllide a, and
pheophorbide a. These findings suggested that phycospheric microorganisms actively participated in
metabolite synthesis during conchocelis maturation, influencing development, defense response,
hormone levels, sulfur metabolism, protein, and photosynthetic pigment synthesis. The differential
microorganisms between filamentous conchocelis and sporangia branchlet stages were a vital factor in
metabolite accumulation, highlighting the interconnectedness between phycospheric microorganisms
and metabolites. Our research provided theoretical guidance for utilizing beneficial microorganisms to
facilitate conchocelis maturation.

Key words: Filamentous conchocelis; Sporangia branchlet; Phycospheric microorganisms;
Metabolites
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Preliminary study on artificial induction of gynogenetic diploid
of Ruditapes philippinarum

Hongtao Nie, Qiang Li
College of Fisheries and Life Science, Dalian Ocean University, 116023 Dalian, China

Abstract: Manila clam is an economically important bivalve species. The light intensity of UV-
induced sperm genetic inactivation was 230-235 pW/cm2, and the irradiation gradients were 0, 3, 6, 9,
12, 15, 18, 21, 24 and 27 s. Cytochalasin B (CB) was used to induce chromosome diploidization, and
the concentration gradients of CB were 0, 0.25, 0.50, 0.75 and 1.0 mg/L, respectively. Under the
condition of UV intensity of 230-235 pW/cm2, irradiation for 9 seconds was the appropriate time for
sperm genetic inactivation, and the induction rate was 100%. Treatment of zygotes with 0.75 mg/L CB
for 20 min was the optimal concentration for inducing chromosome diploidization, and the induction
rate of gynogenetic diploid was 9.60 + 5.10%. Karyotype analysis results showed that the number of
normal diploid and gynogenetic diploid chromosomes was 38, and the number of haploid was 19. The
karyotype formula of normal diploid and gynogenetic diploid was 2n =18m+ 20sm.

Key words: Ruditapes philippinarum; Gynogenesis; Embryonic development; Karyotype analysis
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Effects of light intensity and photoperiod on ovarian
development of Procambarus clarkii (Girard, 1852):
comparative proteomics analysis, growth performance and
biochemical

Long Wang, Fanqgian Kong, Meng Hu, Tianyu Guan, Chuankun Zhu, Guoliang Chang, Hui Wang,
Jiale Li, Linshuang Tian
Jiangsu Vocational College of Finance & Economics

Abstract: Through comparative proteomic analysis, this study identified many important proteins
involved in ovarian development and oocyte maturation, such as maltase, o-phosphate synthase, and
sugar metabolism-related pathways. This study found that light intensity and photoperiod can control
the development of ovaries and oocytes in P. clarkii by regulating the expression patterns of important
proteins. The decrease in light intensity promoted the glycogen metabolism of P. clarkii and was
beneficial to energy metabolism of P. clarkii. Under low light intensity, P. clarkii metabolized sugar
faster and produced more energy, promoting the growth of P. clarkii. The decrease in light intensity
may lead to changes in the energy allocation strategy of P. clarkii, leading to the energy mainly used
for growth rather than gonadal development. The decrease in photoperiod had an inhibitory effect on
lipid metabolism of P. clarkii. P. clarkii cannot produce normal nutrients, causing maturation of ovaries
and oocytes to be inhibited.

Key words: Comparative proteomics; Light intensity; Ovarian development; Photoperiod;
Procambarus clarkii
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Analysis of the formation mechanism of the abdominal inner
membrane of large yellow croaker

Zhou Jiang, Ning Li, Peng Xu, Tao Zhou

College of Ocean and Earth Sciences, Xiamen University

Abstract: Understanding organ formation and function is crucial for revealing the complex regulatory
mechanisms underlying fish growth and development. The abdominal membrane, an important
indicator of physiological health, has long been overlooked. The large yellow croaker (Larimichthys
crocea), a key marine aquaculture species in China, often exhibits high larval mortality associated with
defects in abdominal membrane formation. Compared with other fish, its abdominal membrane shows
distinct morphological features. Here, we defined the developmental stages of abdominal membrane
formation and analyzed its structure using histological sectioning. A single-cell transcriptomic atlas
was constructed to identify key genes involved in membrane formation, and multi-omics integration
with molecular validation pinpointed mal as a critical gene for peritoneal development. These findings
clarify the molecular basis of peritoneal formation in large yellow croaker and offer insights for
understanding fish peritoneal development and reducing larval mortality.

Key words: Large yellow croaker, Peritoneum, Development, mal
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Analysis of Gut Microbiota Changes and Gene Transcriptional
Levels During the Recovery Growth Period of Stunted Sea
Cucumbers(Apostichopus japonicus)

Xuan Liu, Jingli Huang, Ye Tian, Haoyuan Xu, Kexin Liu, Chong Zhao, Lingshu Han, Junxiao Sun,
Jun Ding

Dalian Ocean University

Abstract : This study investigates the molecular mechanisms of growth recovery in stunted sea
cucumber (4postichopus japonicus) via integrated 16S rRNA and transcriptomic analysis at 0 (T0), 4
(T2), and 12 (T6) weeks. Alpha diversity of gut microbiota increased significantly throughout recovery.
Key microbial shifts included elevated abundances of energy-supplying Bacteroidota and Firmicutes,
and a decline in Proteobacteria. Transcriptomics revealed 2,028 and 829 differentially expressed genes
in T2vsTO and To6vsT2, respectively. Early recovery (T2vsTO) involved upregulation of NDS5
(oxidative phosphorylation) and RPL27 (ribosome), and downregulation of CTSB and LGMN
(lysosome). Late recovery (T6vsT2) featured upregulation of LAMA3 (PI3K-Akt pathway) and PDHB
(glycolysis/gluconeogenesis). Our findings demonstrate that growth recovery is driven by synergistic
shifts in the gut microbiome and host gene expression to enhance energy metabolism and immune
homeostasis.

Key words: Stunted Apostichopus japonicus (A. japonicus) ; compensatory growth; intestinal
microbiota; transcriptomic analysis
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Identification of SNPs and candidate genes associated with
nutritional composition traits by GWAS and transcriptome
analysis in blunt snout bream (Megalobrama amblycephala)

Ming Zhao

Huazhong Agricultural University

Abstract : To clarify the genetic mechanisms of muscle nutritional traits in blunt snout bream
(Megalobrama amblycephala), this study used 244 individuals. It employed 447,530 high-quality SNPs
- from a 50K SNP array and the individuals’ dorsal muscle transcriptomic data - to conduct a GWAS.
The GWAS focused on 6 key muscle nutritional traits: moisture, CP (crude protein), CF (crude fat),
PUFA, DHA+EPA, and BCAA (branched-chain amino acids). Results showed 4, 4, 4, 8, 11, and 8
SNPs were significantly linked to these traits, respectively. By combining transcriptomic data and
analyzing candidate gene expression around significant loci, 133 genes with highly significant
expression differences across SNP genotype groups were found. Further combining gene function,
expression levels, and phenotype links, potential candidate genes for each trait were identified: hicl
(moisture), eef2k (CP), fosl2 (CF), ndufs4 and slc25a5 (DHA+EPA), slc25a44a (PUFA), and psmc5
(BCAA).This study provides useful molecular markers and candidate genes for breeding programs to
improve fish meat quality.

Key words: Megalobrama amblycephala; Nutritional traits; GWAS; SNP; Candidate gene
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Identification and Expression Analysis of the LRR Gene
Family in Ruditapes philippinarum

Ruiyao Wang . Hongtao Nie

Dalian Ocean University

Abstract: Leucine-rich repeats (LRRs) are a type of pattern recognition receptor (PRRs). Most LRR-
rich proteins are involved in signal pathway transduction, exist across species, and participate in
multiple biological processes, including organisms’ innate immune response.The LRR domain
comprises LRR motifs (each typically 20-29 residues). A key feature of these motifs is a conserved 11-
amino-acid fragment (sequence: LxxLxLxxN/CxL), which mediates ligand recognition and protein-
protein interactions.Prior studies show LRR genes are critical for aquatic animals’ innate immunity. An
in-depth study of the LRR gene family in Ruditapes philippinarum (Manila clam) identified 58 family
genes. Heatmap data revealed: RpLRRC15 and RpLRRC45 were significantly upregulated (P<0.05) at
48h post-Vibrio alginolyticus stress; RpLRRC71 was significantly upregulated (P<0.05) at 96h. These
results suggest LRRs may regulate Ruditapes philippinarum’s response to Vibrio infection.

Key words: Ruditapes philippinarum (Manila clam); Leucine-rich repeat (LRR); Bioinformatics;
Gene family
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Transcriptomic and Proteomic Responses and Regulatory
Mechanisms of Strongylocentrotus intermedius under Heat-
Temperature Stress

Jingli Huang, Xuan Liu, Yichen Fan, Haoyuan Xu, Ye Tian, Lingshu Han, Chong Zhao, Junxiao Sun,
Jun Ding

Dalian Ocean University

Abstract : Strongylocentrotus intermedius, an important cold-water economic species, is highly
sensitive to temperature changes. To investigate its molecular responses to high temperatures stress,
RNA-seq and DIA proteomics were performed on intestines exposed to 25 °C (H) and 15°C (C). A
total of 1,413 differentially expressed genes (DEGs) and 1,484 differentially expressed proteins (DEPs)
were identified in group H vs. Group C. High temperature markedly suppressed the expression of
genes associated with “oxidative phosphorylation” and* cell cycle” pathways, such as COX6B1, V-
ATPase, and MCM2, reducing energy production and cellular renewal. Meanwhile, HSP70IV and
GRP94 in“protein processing in endoplasmic reticulum” pathway were markedly upregulated at both
transcript and protein levels, maintaining ER homeostasis. Autophagy-related proteins LC3C and
LKB1 were upregulated to clear damaged components, and caspase-3 mediated apoptosis removed
severely damaged cells. These findings provide key insights into high-temperature tolerance
mechanisms in S. intermedius and other echinoderms.

Key words: Strongylocentrotus intermedius; high temperature stress; transcriptome; proteome
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Integrated Application of Transcriptomics and Metabolomics
Provides Insights into the Different Body-Size Growth in
Chinese Mitten Crab (Eriocheir sinensis)

Silu Che, Jiancao Gao, Haojun Zhu, Jinliang Du, Liping Cao, Yao Zheng, Gangchun Xu and

Bo Liu
Nanjing Agricultural University, Key Laboratory of Integrated Rice-Fish Farming Ecology, Ministry of Agriculture and
Rural Affairs, Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences

Abstract: Body size is one of the crucial indicators determining the economic value of E. sinensis. To
investigate the regulatory mechanisms of its growth, this study first utilized transcriptomic profiling
and metabolomic sequencing to construct gene expression profiles and metabolite profiles of E.
sinensis of different body sizes. Subsequently, through integrated omics analysis, the key genes and
regulatory pathways involved in controlling the growth and size of crabs were preliminarily identified.
This study found that larger female crabs exhibited significantly enhanced digestive functions,
primarily reflected in the upregulation of trypsin-1 expression, suggesting its potentially pivotal role in
regulating the growth and development of crabs. Interestingly, a variety of tissue-specific proteins such
as APOLPP, RICK A, AGMO, and NEPHRIN, indirectly influence the growth and development of
crab. In addition, key signaling pathways including ECM-receptor interaction, cell adhesion, and
PI3K-Akt were confirmed to play central roles in growth regulation.

Key words: Chinese mitten crab (Eriocheir sinensis); body-size; transcriptomics; metabolomics
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Genome-Wide Identification of Heat Tolerance and Growth-
Associated Genetic Markers in Yesso Scallop (Mizuhopecten
yessoensis)

Xianglei Zhang, Lingshu Han, Chong Zhao, Donghong Yin, Xubo Wang, Zhenlin Hao, Jinxia Mao,
Ying Tian, Jun Ding, Yaqing Chang

Dalian Ocean University

Abstract: Based on whole-genome resequencing analysis of 235 individuals from four populations
(directed breeding B, conventional breeding control S, Guanglu Island G, and Dachangshan Island D)
of the Mizuhopecten yessoensis, the population genetic structure revealed three significantly
differentiated subgroups: the artificially bred subgroup CD, the Dachangshan subgroup DD, and the
Dalian cultured population DL. The CD subgroup exhibited typical characteristics of artificial selection,
with its linkage disequilibrium decay radius (337 kb) being 5.02 times larger than that of the semi-wild
population G (56 kb), along with reduced genetic diversity, indicating strong positive selection.
Through genome-wide association analysis, 32 significant SNPs (P < 1x10~ °® ) associated with
growth traits such as shell length, shell height, and shell width were identified, involving nine
functional genes. Model cross-validation pinpointed 12 high-confidence SNPs within the genomic
regions NW_018404519.1 and NW_018408733.1, which regulate three shell formation-related genes.
Heat tolerance traits are associated with LOC110459025, LOC110458077, and LOC110458487 genes.

Key words: Resequencing; GWAS; Mizuhopecten yessoensis; SNP; high temperature tolerance and
growth traits
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MNKT1 affects thermal tolerance capability via SNP alteration
in its coding sequence region in scallops (Patinopecten
yessoensis)

Shaohua Liu, Jingsong Wang, Linghui Yu, Aoyu Fang, Wenhao Xu, Jiao Chen, Yaqing Chang
Key Laboratory of Northern Mariculture, Ministry of Agriculture and Rural Affairs, Dalian Ocean University

Abstract : High-temperature treatment was performed to obtain high-temperature intolerance
individuals(HN)and high-temperature tolerance individuals(HR)from the same Ilineage of the
P.yessoensis. The analysis results showed that: the relative expression of MNK1 in the gills of HR was
significantly lower than that of HN(P<0.05);there are three SNP sites at positions c¢.652A>G,
€.659C>A and c.686C>A of CDS were different between HN and HR.Further analyses showed that
three identified SNPs exhibited a moderate polymorphism(0.25<PIC<0.5).The dominant genotype of
the identified SNPs were AG(c.652A>G),CA(c.659C>A),and CA(c.686C>A)in CDS of MNK1 of
HR.The predicted secondary structure of the MNK1 mRNA, the amino acid composition and the spatial
structure of protein could be altered when the c.686C>A site genotype changing from CC to CA.In
conclusion, the results obtained in this study not only clarified the association between the MNK1
expression and the high-temperature tolerance capability in P.yessoensis,but also provide novel
biomarkers for selective breeding of with high-temperature tolerance trait.

Key words: Patinopecten yessoensis; thermal tolerance; MNK1; SNP identification; bioinformatics
analyses
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Expression regulation network in papillae of sea cucumbers:
Whole-transcriptome and DNa methylation datasets

Haochen Yang,Wenhong Mai, Jingxian Sun,Yaqing Chang,Yaoyao Zhan
Key Laboratory of Mariculture & Stock Enhancement in North China's Sea, Ministry of Agriculture and Rural Affairs,
Dalian Ocean University

Abstract : To elucidate the expression regulation network of papilla size of sea cucumbers
(Apostichopus japonicus), the whole-transcriptome and DNA methylome datasets of different sizes of
papillae in sea cucumbers were generated. Average clean bases of whole-transcriptome (16.35 G) and
DNA methylome (28.92 G) were obtained using RNA sequencing and whole-genome bisulfite
sequencing techniques. Methylome data indicate that there were 3,307 and 3,776 differentially
methylated regions (DMRs) with high-level methylation as well as 3,125 and 3,016 DMRs with low-
level methylation in big papillae compared to small papillac. The identified DMRs were mainly
distributed in introns, promotors, or exons. The whole-transcriptome and DNA methylome datasets
generated from this study not only established a robust theoretical foundation (especially from the
epigenetic aspect) for elucidating expression regulation network determining papilla size in sea
cucumbers but also can be a valuable resource of biomarker mining for papilla appearance-based
selective breeding in sea cucumbers.

Key words: Sea cucumber (Apostichopus japonicus) ; papilla; Size differentiation; Whole
transcriptome; DNA methylation profile
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Comparative Analysis of Reproductive Capacity in Different
Shell Color Variants of Neptunea arthritica cumingii

Kaiyuan Jiang

Dalian Ocean University

Abstract: The whelk (Neptunea arthritica cumingii), an important economic shellfish in China's
Yellow Sea and Bohai Sea, faces declining wild resources due to overfishing, necessitating research on
its reproductive biology for resource recovery. This study focuses on three shell color variants—
reddish-brown (HZ), yellowish-brown (HH), and white (BS)—to compare their biological traits and
reproductive capacity, constructing a multiple regression equation. Through integrated transcriptomic
and proteomic analyses, differentially expressed genes and proteins were identified, followed by GO
and KEGG enrichment analyses to predict key molecular pathways and genes affecting reproductive
capacity. Morphological analysis revealed that wet weight and gonad weight positively correlate with
spawning output, with shell height, shell width, wet weight, and gonad weight serving as key indicators
for evaluating reproductive capacity. Transcriptomic analysis showed significant upregulation of genes
related to gonad development, germ cell development, egg maturation, and reproductive cycles in the
BS group. Pro

Key words: Whelk; Transcriptome; Proteome; Reproductive Capacity; Different Shell Color
Populations
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Effects of Different Exogenous Stimuli on the Expression of
Major Immune Factors in Chuzhou Crucian Carp

ZHU Xinnan, CHEN Yuhui, LIU Ao, ZHANG Yanpeng, YUAN Xiaochen, JING Shengzhen
Anhui Agricultural University

Abstract: Chuzhou crucian carp as a national geographical indication product,is known for its high
nutritional quality and strong resistance.To investigate the expression of its major immune factors in
response to different exogenous stimuli, Fish was treated with intraperitoneal injections of equal
amounts of PBS,A.veronii and poly(I:C).Blood samples were collected at 6h,12h,24h and 48h post-
stimulation to detect the protein expression,while gill,spleen and intestinal tissues were taken to detect
the mRNA expression.The results showed that 24h after A.veronii,LZM levels peaked and were higher
than those in the poly(I:C);IgM levels continuously increased 12h after A.veronii infection;C3 levels in
the A.veronii were higher than others 48h post-stimulation.After 48h exogenous stimulation,IL-
1B,IFN-y and TGF-p expression in gill were higher in the A.veronii compared to others;six hours post-
stimulation,three genes expression in spleen of the poly(I1:C) were higher than the control;twelve hours
post-stimulation,three genes expression in intestinal of the poly(I:C) were higher than the control.

Key words: Keywords: Chuzhou crucian carp; Exogenous stimuli; Immune factors; Expression
changes
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A study on the functional role of the DHCR24 gene in gonadal
differentiation and development of Macrobrachium nipponense

Pengfei Cai, Wenyi Zhang, Sufei Jiang, Yiwei Xiong, Hui Qiao, Shubo Jin , Hongtuo Fu

Nanjing agriculture university

Abstract: This study characterized the role of the Mn-DHCR24 gene in the oriental river prawn. We
used bioinformatics to analyze sequence features and phylogenetic relationships of a single Mn-
DHCR24 gene. The expression patterns of Mn-DHCR24 across different tissues and developmental
stages were determined by real-time PCR, and its localization in testis was determined by in situ
hybridization. Additionally, an enzyme-linked immunosorbent assay measured 17a-methyltestosterone
levels, and tissue sections were used to characterize gonadal development. The results indicated that
Mn-DHCR24 was high expression in testis, which was critical for sperm maturation and gonadal
differentiation. RNAi experiments showed the role of Mn-DHCR24 during reproductive regulation
rather than as a master gene for sex differentiation. Together, these findings provided valuable insights
into the genetic and hormonal mechanisms of gonadal differentiation in M. nipponense, and supported
the development of monosex culture technology.

Key words: gonadal development, Mn-DHCR24, Macrobrachium nipponense, RNAI, sex
differentiation, sex hormone
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High-Throughput Behavioral Phenotyping of Heat Tolerance
in the Selectively Bred Kuruma Shrimp “Minhai No. 2”

Chuanxi Chen, Wenzhi Cheng, Jingian Yang, Siqi Li, Tingting Huang, Huiyang Huang, Yong Mao

College of Ocean and Earth Sciences, Xiamen University

Abstract: The kuruma shrimp (Penaeus japonicus) is commercially important but highly vulnerable
to heat stress. A heat-tolerant strain, “Minhai No. 2,” was developed through family-based selection
and evaluated using a high-throughput behavioral phenotyping platform. Its upper thermal tolerance
(UTT) was significantly higher than that of unselected shrimp (p < 0.05) with reduced variation,
indicating stable heritability. During acute heating, the tolerant strain showed rapid early response,
mid-phase energy conservation, and short mobilization before mortality, whereas unselected shrimp
exhibited prolonged hyperactivity followed by decline. At 36 °C, “Minhai No. 2” maintained higher
feed intake and completion rates. Correlation and machine learning analyses identified locomotor and
feeding initiation traits as key predictors of heat tolerance. These results demonstrate that selective
breeding effectively enhances thermal resilience in P. japonicus, and behavioral phenotyping offers a
practical tool for trait evaluation and genetic improvement.

Key words: Penaeus japonicus , Heat tolerance breeding , Behavioral phenotyping, High-
throughput monitoring, Feeding and locomotion traits
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Genome-wide DNA methylation profile and association analysis
with gene expression in Patinopecten yessoensis under heat
stress

PANG Yuming, HANG Yunna, WANG Yuhan, TANG Anqi, WANG Xubo, TIAN Ying, HAO
Zhenlin, DING Jun, MAO Junxia*, CHANG Yaqing
Key Laboratory of Mariculture & Stock Enhancement in North China’s Sea, Ministry of Agriculture and Rural Affairs,
College of Fisheries and Life Sciences, Dalian Ocean University, Dalian 116023, China.

Abstract: Patinopecten yessoensis, a vital aquaculture species in China, has recently suffered massive
deaths in summer. To explore the regulatory mechanisms underlying scallop responses to heat stress,
the study employed WGBS to analyze genome-wide DNA methylation changes in P. yessoensis under
heat stress. About 7% cytosines were methylated, with mCG and mCHH being the main types, but
mCG methylation levels were higher. As temperature increased, methylation levels exhibited initial
decrease followed by increase. 65,583 DMRs were identified, and genes in DMRs were enriched in
functions related to ER stress (ERS), mRNA alternative splicing, ciliary motility, and so on.
Association analysis with transcriptomic data revealed that 266 genes showed negative regulatory
relationships with their DNA methylation levels, and the genes were enriched in ERS-related pathways.
The study indicated genomic DNA methylation played an important role in response to heat stress by
regulating ERS in P. yessoensis.

Key words: Patinopecten yessoensis, high temperature, DNA methylation, ERS
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Deciphering the regulatory mechanism of miRNA as a
molecular sex switch in the sex determination of Chlamys
farreri

Xixi Li, Jianxiang Wang, Ruiqi Zhang, Yue Chen, Zhifeng Zhang, Zhenkui Qin
Key Laboratory of Marine Genetics and Breeding, Ministry of Education, Ocean University of China

Abstract: Sex determination is a fundamental process in development and a central question in life
sciences. miRNAs, known to regulate cell fate decisions, play critical roles in sex determination.
However, the functions of miRNAs in the sex determination regulatory network of shellfish remain
poorly understood. This study focuses on the Zhikong scallop, an economically important marine
bivalve. We established a developmental timeline for the species and identified the 3.5 mm shell height
stage as a critical window for sex determination. Using high-throughput sequencing, we identified 11
sex-biased miRNAs, including a novel miRNA of particular interest. Through in vitro and in vivo
experiments, we demonstrated that this novel miRNA targets the key sex-determination gene FOXL2,
thereby impeding oogenesis and ovarian maintenance. Remarkably, overexpression of this miRNA
induced a female-to-male sex reversal in gonads, for the first time, the regulatory role of miRNA in sex
determination in shellfish and provides crucial evidence for unraveling the molecular mechanisms
governing this process.

Key words: miRNA; molecular switch; Chlamys farreri; Sex determination; FOXL2
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Transcriptomic Analysis Reveals the Growth Regulatory
Mechanisms in Diploid, Triploid, and Tetraploid Pacific Oyster
(Crassostrea gigas)

Yuting Meng
Shanghai Ocean University

Abstract : Ploidy level exerts profound influences on the phenotypic and physiological traits of
Crassostrea gigas. Compared to diploids, triploids exhibit desirable characteristics such as sterility, a
faster growth rate, and improved meat quality. In contrast, tetraploids often suffer from slow growth,
yet the mechanisms underlying these polyploid-associated traits remain unclear. This study aimed to
elucidate these mechanisms by comparing differences in growth-related phenotypes and gene
expression among diploid, triploid, and tetraploid oysters.The results revealed that genes associated
with the innate immune response were significantly up-regulated in tetraploids, whereas genes related
to biomineralization and metabolism were markedly up-regulated in triploids. These findings suggest
that tetraploid oysters may mount a stronger innate immune response compared to diploids and
triploids, while triploids demonstrate superior growth performance. This study provides valuable
resources for investigating the functional aspects of genes related to polyploid phenotype differences.

Key words: Crassostrea gigas; diploid; triploid; tetraploid; innate immune; growth
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Autophagy Mediates the Response of Cyclina sinensis to Low-
Salinity Stress

Du Zhongyuan, Nie Qing, Jiang Fengjuan
Yancheng Institute of Technology

Abstract : Water salinity fluctuation is a critical environmental stressor affecting the growth and
survival of intertidal bivalves, exerting adverse impacts on aquaculture yield and efficiency. Cyclina
sinensis is an economically important bivalve species along the coastal areas of China. Based on a two-
week salinity stress test, the clam Cyclina sinensis exhibited strong salinity tolerance, with survival
rates exceeding 90% at salinities of 15%0—35%o and about 50% even at 5%o. The transcriptomic analyze
revealed that autophagy and lysosome pathways were significantly enriched under acute low-salinity
stress. Key autophagy-related genes (e.g., LC3, p62) were notably altered, and metabolites related to
autophagy-regulating pathways such as mTOR and FoxO also changed significantly. TEM further
confirmed increased autophagosome formation in gill cells. These findings collectively demonstrate
the involvement of the autophagy axis in the low-salinity adaptation of C. sinensis, providing insights
for genetic improvement and aquaculture practices.

Key words: Cyclina sinensis, low-salinity stress, Autophagy
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Genetic diversity and population structure of farmed longfin
batfish (Platax teira) in the South China Sea

Yayang Gao

Shanghai Ocean University, South China Sea Fisheries Research Institute

Abstract: Longfin batfish (Platax teira) is an important economic species in southern China. In
recent years, its wild population has significantly declined due to overfishing. Around 2015,
breakthroughs in the artificial large-scale seedling technology for P. teira have promoted the growth of
its aquaculture scale in regions such as Hainan and Guangdong. To study the genetic diversity,
inbreeding status, and population structure of the current P. teira farming populations in China, we
performed whole-genome resequencing technology and high-density SNP markers to analyze the
genetics of four main farming populations. A total of 109 individuals from four populations (NA, ZP,
XL, and XC) were sequenced, identified 5,384,029 high-quality SNPs. The results showed that the
nucleotide diversity (m) of each population ranged from 0.00155 to 0.00165, and observed
heterozygosity (Ho) ranged from 0.253 to 0.282, which indicated low levels of genetic diversity. The
results of the ROH analysis show significant inbreeding in the NA population. This study is the first to
analyze the genetic diversity and population structure of the Chinese pointed winged swallow fish
aquaculture population, laying the foundation for establishing a basic aquaculture population and
implementing genetic improvement plans.

Key words: Platax teira; genetic diversity; population structure; whole-genome resequencing;
inbreeding coefficient; runs of homozygosity
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Characterising flavour differences in Mandarin fish muscle
under live prey and formulated feed diets using flavouromics
and metabolomics

Yang Chengl,2, Junjian Dongl, Hetong Zhangl, Yuan Zhangl, Fengying Gaol, Fubao Wang3,
Ziyang Wangl, Xing Yel, Chengbin Wu2*, Chengfei Sunl*

Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences

Abstract: Substituting formulated feed for live prey in mandarin fish (Siniperca chuatsi) aquaculture
can reduce costs and resource dependence, but its impact on muscle flavour remains unclear. This
study employed GCxGC-TOF MS and LC-MS to compare muscle flavour between fish fed live prey
and formulated feed. We identified 65 differential flavour compounds, including four key substances:
2,3-butanedione, (E)-2-nonenal, 2-pentylfuran, and (E)-2-octenal. Metabolomics revealed 139
differential metabolites, with threonine and L-homoserine significantly upregulated in the feed group.
KEGG enrichment highlighted glycine, serine, threonine metabolism and aminoacyl-tRNA
biosynthesis as key pathways. Key flavour precursors included dihydroxyacetone phosphate, L-
homoserine, threonine, and linoleic acid. Fish fed live prey exhibited stronger nutty, buttery, and
grassy aromas, while the feed group showed reduced off-flavours. These findings provide a theoretical
basis for improving muscle flavour in feed-based mandarin fish culture.

Key words: Mandarin fish; Flavour; Flavouromics; Metabolomics; Live prey; Formulated feed
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Integrated developmental atlas and molecular network analysis:
mechanisms of tolerance threshold collapse during the blastula-
gastrula mortality window in Trachinotus blochii embryos

Chaoyue Deng, Huan Liana, Xinxin Wang, Huapeng Chen, Wenyan Lin, Changlin Chen, Shanshan Fu,
Fuli He , Junlong Sun, Jian Luo, Feibiao Songa

School of Marine Biology and Fisheries, Hainan Aquaculture Breeding Engineering Research Center, Hainan
University, Haikou 570228, China

Abstract : High embryonic mortality during hatching severely limits hatchery production of
Trachinotus blochii. This study employed transcriptome sequencing to analyze embryonic
development and identify the molecular basis of stage-specific mortality. Peak mortality was observed
during the blastula-to-gastrula transition, characterized by oil droplet dispersal and morphological
deformation. Analysis defined three developmental modules: early-stage proliferation, mid-stage
morphogenesis, and late-stage organ specialization, governed by coordinated Wnt/Hippo signaling,
nucleocytoplasmic transport, and energy metabolism. Transcriptomics during lethal phases revealed
that despite upregulation of energy and structural genes, critical dysregulation occurred. Disruption of
ECM-receptor and PI3K-Akt pathways caused a proliferation-apoptosis imbalance, compounded by
AP-1-associated inflammation, ultimately exceeding embryonic tolerance. Based on these findings, a
targeted nutritional strategy using iron-sulfur cluster precursors and glycogen is proposed to overcome
this major bottleneck in aquaculture.

Key words: Trachinotus blochii; embryonic development; transcriptome; mortality mechanisms
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Molecular mechanism of miR-3529-3p in regulating melanin
synthesis in the Manila clam (Ruditapes philippinarum)

changsheng gao

Dalian Ocean University

Abstract : Shell color is an important economic trait of the Manila clam, in which the melanin
biosynthesis pathway plays a key role in pigmentation. MicroRNAs (miRNAs) are vital post-
transcriptional regulators involved in shell color formation of mollusks. Based on transcriptome data
from four color variants—white, orange, zebra, and white-zebra clams—this study found that miR-
3529-3p was differentially expressed, with the highest level in white clams and the lowest in zebra
clams. Bioinformatic analysis identified 324 target genes enriched in MAPK signaling, melanoma, and
ubiquitin-mediated proteolysis pathways. In vivo assays using zebra clams showed that miR-3529-3p
overexpression reduced expression of key melanin genes, tyrosinase activity, and melanin content,
whereas inhibition produced opposite effects. Shell stripes became lighter after overexpression and
darker after inhibition. Dual-luciferase assays confirmed that miR-3529-3p directly targets the 3'UTR
of TYR and negatively regulates its expression. These results reveal that miR-3529-3p modulates
melanin synthesis in clams.

Key words: Ruditapes philippinarum; melanin; miRNA; target gene
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High-temperature exposure induces sexually dimorphic
immune and metabolic responses in the spleen of Micropterus
salmoides

Zhan Zhang a,b,c, Junjian Dong a,b, Hetong Zhang a,b, Zhang Yuan a,b, Ziyang Wang a,b, Weidong
Fu d, Chengfei Sun a,b*, Fengying Gao a,b,c*, Xing Ye a,b,c*
aKey Laboratory of Tropical and Subtropical Fisheries Resource Application and Cultivation, Ministry of Agriculture
and Rural Affairs, Pearl River Fisheries Institute, Chinese Academy of Fishery Sciences, Guangzhou, China bKey
Laboratory of Aquatic Animal Immune Technology of Guangdong Province, Pearl River Fisheries Institute, Chinese
Academy of Fishery Sciences, Guangzhou, China cCollege of Fisheries and Life Science, Shanghai Ocean University,
Shanghai, China dGuangdong Hefeng Fishery Co. LTD, Foshan, China

Abstract: As primary producers and important regulators of aquatic ecosystems, submerged plants
have important roles in both natural and cultured water bodies. In shrimp and crab freshwater
aquaculture, submerged plants can purify the water body, provide natural bait and shelter, reduce stress,
improve immunity, reduce diseases, improve production performance, and enhance the quality of the
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output, thus greatly improving the shrimp and crab aquaculture efficiency. Most of the existing
literature focuses on the waterbody restoration function of submerged plants and pays less attention to
aquatic organism production indexes, and most of them are successful cases. Especially in terms of
adaptive aquatic plants for a specific culture species, how to make technical breakthroughs in planting
technology, species selection and matching and combining with other technologies, so as to overcome
the project's own constraints, so that submerged plants can be more widely used in promoting the
growth of culture species is a topic of great practical significance.

Key words: Largemouth bass (Micropterus salmoides), High temperature, Immunity, Inflammation,
Metabolism, Sex-based differences;
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Effects of salinity stress on the growth performance,
histological characteristics, and expression of genes related to
apoptosis and immunity in channel catfish (Ictalurus punctatus)

Luyu Tang, Yonggiang Duan, Bingjie Xie, Hongyan Liu*, Ligiang Zhong, Minghua Wang, Ju Liu,
Chaofan Su, Xiaohui Chen, Shiyong Zhang*

Freshwater Fisheries Research Institute of Jiangsu Province

Abstract: Salinity is a key driver of fish growth. To evaluate salinity stress in juvenile channel catfish
(Ictalurus punctatus), we conducted an 8- week trial using an equal logarithmic gradient of six
salinities (3, 3.8, 4.7, 5.9, 7.3, 9 psu) plus a 0 psu control. Survival was 100% across treatments. Body
length, body weight, weight gain rate (WGR), and specific growth rate (SGR) declined with increasing
salinity, with the strongest suppression at high levels; at 9 psu, SGR and WGR dropped to 0.61%/day
and 40.86% (p < 0.05). Histology showed relatively more intestinal mucosal folds but fewer goblet
cells; hepatocytes became denser and hepatic lobule gaps widened. Apoptosis peaked in liver at 4.7 psu
(vs. control and 9 psu), while intestinal apoptosis was highest at 9 psu (p < 0.05). qPCR indicated
elevated caspase 3, caspase 8, INF- I, IL- 1P, and bax in liver and intestine vs. control; bcl- 2
decreased with salinity in liver but increased in intestine. These findings inform culture in
saline- alkali waters.

Key words: Channel catfish, gene expression, growth performance, salinity stress, tissue structures
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Study on the mechanisms of heart injury and repair in
Phoxinus lagowskii under heat stress and rewarming

Ye Huang; Jiajun Zhou; Zhaoyang Ning; Xiangxin Kong; Weijie Mu

Harbin Normal University

Abstract: Phoxinus lagowskii, a valuable cold-water fish, faces aquaculture challenges from heat
stress due to global warming. This study examined the myocardial injury and recovery mechanisms
under short-term heat stress (28°C) and subsequent return to 18°C using histological, physiological,
and transcriptomic analyses. Results showed that heat stress activated the JAK-STAT, TNF, and
lysosome pathways, induced myocardial lesions such as cell swelling and myofibril disruption, and
caused oxidative damage. After 48-hour recovery at 18°C, proteasome, spliceosome, and DNA
replication pathways were upregulated, leading to alleviated myocardial injury and oxidative stress.
The recovery group also exhibited higher expression of genes linked to rheumatoid arthritis,
Staphylococcus aureus infection, and cell cycle compared to controls. These findings offer insights into
heat response and recovery in cold-water fish, supporting aquaculture adaptation and understanding of
climate change resilience.

Key words: Phoxinus lagowskii; Heat stress; Rewarming; Heart; Repair
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Transcriptome and proteome combined to decipher the
molecular regulatory mechanism of reproductive capacity
differences in snails

Peiyang Wang; Bamei Tan; Hongye Zhang; Kaiyuan Jiang; Li'ang Tang; Jiaxuan Liu; Xubo Wang;
Junxia Mao; Ying Tian; Zhenlin Hao
Dalian Ocean University

Abstract: The reproductive capacity of Naptunea cumingii Crosse exhibits significant variability,
which has important implications for population dynamics, aquaculture, and conservation. However,
the molecular mechanisms underlying these differences remain unclear. In this study, we employed
transcriptomic and proteomic technologies to systematically analyze gene and protein expression
differences in Naptunea cumingii Crosse with high and low reproductive capacities, aiming to
elucidate the molecular mechanisms regulating reproductive differences. Comparative analysis
identified 87 differentially expressed genes and 282 differentially expressed proteins. Functional
enrichment analysis revealed that these genes and proteins are primarily involved in the regulation of
key signaling pathways, such as FoxO, Wnt, and TGF-B, and are associated with critical biological
processes including cell proliferation, apoptosis, and metabolic regulation. Moreover, the integrated
analysis of transcriptomic and proteomic data uncovered six potential key molecules that may play
crucial roles in regulating reproductive capacity by modulating multiple physiological pathways. Our
findings suggest that reproductive differences in Naptunea cumingii Crosse are governed by the
synergistic effects of multiple genes and signaling pathways, providing new insights into the molecular
mechanisms of reproduction and offering important theoretical guidance for the optimization of
artificial breeding and conservation strategies.

Key words: Mussels; reproductive capacity; transcriptome; proteome; molecular mechanisms
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Identification of candidate SNPs and genes associated with
resistance to nervous necrosis virus in juvenile population from
Epinephelus fuscoguttatus L xXE. lanceolatus using GWAS

Jingfang Chen

College of fisheries and life science, Hainan tropical ocean university

Abstract: Viral nervous necrosis (VNN) arise from nervous necrosis virus (NNV) is a hazardous
neuropathogenic disease of wild and cultured fishes worldwide, more than 50 fish species have been
reported to be affected by this virus, particularly during the fry stage, and often causes 100% mortality
of juvenile and larvae fish. Histopathological lesions of VNN are mainly discovered in the brain and
eye. Grouper (Perciformes, Epinephelidae) is an important mariculture economic fish, 47 of them have
been aquacultured, it has been reported more than 20 grouper species and grouper hybrids being
susceptible to NNV infection. So far, there is no effective way to prevent NNV or stop outbreaks. In
the present study, we conducted a GWAS on one resistant and one susceptible Hulong grouper
population to discover variants and potential genes linked with NNV resistance. The results showed
there were 30 trait-associated SNPs from 9 chromosomes, and 19 candidate genes for NNV resistance

were discovered. These genes provide valuable resources for the breeding of disease-resistant grouper
fish.

Key words: nervous necrosis virus, grouper, GWAS
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Molecular Mechanisms of Low-Temperature Stress Response
in the Muscle of Yellowtail Kingfish (Seriola aureovittata)

YaXin Chen ,Ruonan Zhang, Bingxin Wu , Mingxin Ji , Xinyang Li, Xinyu Cao,Yushun Tian , Chen
Jiang

Dalian Ocean University

Abstract: The yellowtail kingfish (Seriola aureovittata), a commercially important marine species,
encounters significant survival challenges under low-temperature conditions during winter aquaculture
in Northern China. To elucidate its molecular adaptation mechanisms, this study employed RNA-Seq
to analyze transcriptional responses in muscle tissues under acute cold stress (10 °C) at 6, 12, and 24 h.
Differential gene expression analysis revealed time-dependent patterns, with 269, 863, and 984
differentially expressed genes (DEGs) identified at 6, 12, and 24 h, respectively. Key pathways were
significantly enriched in lipid metabolism, carbohydrate metabolism, and stress response. Sestrin3
upregulation implicated AMPK-mediated energy homeostasis in cold adaptation. This study provide
basic data into the molecular strategies underlying cold adaptation in yellowtail kingfish, offering
potential targets for breeding cold-resistant strains and improving aquaculture resilience.

Key words: yellowtail kingfish; low-temperature stress; transcriptome; muscle; metabolism
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Genetic Differentiation among Different Populations
of Saxidomus purpuratus in the Yellow and Bohai Seas, China

Chen Yimeng, Huang Kaiyue, Gao Zhiying, Huo Zhongming*, Qin Yanjie*
College of Fisheries and Life Science, Dalian Ocean University, Dalian 116023, PR China Engineering Research Center
of Shellfish Culture and Breeding in Liaoning Province, Dalian 116023, PR China

Abstract: To investigate the genetic diversity and differentiation of Saxidomus purpuratus in Yellow
and Bohai Seas, a total of 80 individuals from four geographic populations (Heishijiao in Dalian,
Zhangzidao in Dalian, Changdao in Yantai, and Rongcheng in Weihai) were subjected to COI and
CYTB mitochondrial gene sequencing and genome resequencing analysis. Mitochondrial data revealed
54 and 18 polymorphic sites, suggesting historical population expansion. Genetic distances were below
0.05. Genomic analysis identified 16,810,429 high-quality SNPs, with low and non-significant
pairwise Fst values (0.0042-0.0177). Observed and expected heterozygosity were similar across
populations . Phylogenetic trees showed no geographic clustering, and effective population sizes have
remained small and stable. Overall, S. purpuratus in this region shows no significant genetic
differentiation, providing a scientific basis for its conservation and sustainable use.

Key words: Saxidomus purpuratus, COI, CYTB, genome resequencing, genetic diversity, genetic
differentiation
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Identification of genes associated with resistance to Aeromonas
verenii in carp through multi-omics analysis of hematopoietic
cell characteristics

Ning Ding, Jiongtang Li, Jin Zhang, Yan Zhang, Qi Wang, Ran Zhao, Kaikuo Wang, Yingjie Chen

Chinese Academy of Fishery Sciences

Abstract: Blood indicators play a vital role in early disease detection due to their physiological
functions.However, fish disease resistance is mainly based on prevention, which is easy to cause
bacterial resistance and other problems.Therefore, accelerating the development of disease-resistant
fish varieties is crucial for ensuring the healthy and sustainable growth of carp farming.We analyzed
12 hematological traits in whole blood samples from 259 carp, revealing significant inter-sample
variations with moderate to high heritability. Through GWAS, 851 SNPs strongly associated with
blood traits were identified. Enrichment analysis highlighted their critical roles in immune-related
pathways. Integrating transcriptomic data from head kidney tissues in carp challenge experiments, we
identified 11 core candidate genes and validated their expression patterns through RT-qPCR at tissue
and cellular levels. These findings elucidate the genetic basis of blood traits and disease resistance in
carp, providing crucial genetic resources and theoretical foundations for disease-resistant breeding
programs.

Key words: Common carp, Hematological traits, Aeromonas veronii, Genome-wide association study
(GWAS), Transcriptome
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Functional study and molecular marker development of
taurine synthetase ADO in the Pacific oyster (Crassostrea gigas)

Shiqing Sun, Ning Kong, Wentong Hao, Hailin Zhao, Lingling Wang*, Linsheng Song*

Liaoning Key Laboratory of Marine Animal Immunology, Dalian Ocean University

Abstract : Taurine is a conditionally essential amino acid with anti-aging and osmoregulatory
functions. The Pacific oyster (Crassostrea gigas) is a major dietary source of taurine, yet its
biosynthetic mechanism remains unclear. Here, we identified and functionally validated the cysteamine
dioxygenase homolog gene CgADO, and screened its key SNPs. Recombinant CgADO efficiently
catalyzed cysteamine to hypotaurine. Overexpression of CgADO in HEK293T cells significantly
increased taurine levels, whereas RNAi knockdown reduced taurine content in oyster adductor muscle.
Sequencing analysis of CgADO revealed 47 SNPs, among which the synonymous ¢.415T>C was
strongly associated with taurine content. Individuals with the CT genotype showed significantly higher
taurine levels and CgADO expression than the TT genotype. Cell experiments further confirmed that
this mutation markedly enhanced CgADO mRNA stability MT ty /> =42hvs WTt; /> =2.6h).
Overall, CgADO plays a key role in taurine biosynthesis, and ¢.415T>C serves as a promising marker
for molecular breeding of high-taurine oysters.

Key words: Taurine; Cysteamine dioxygenase; Single nucleotide polymorphism; synonymous
mutation; Crassostrea gigas
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Preliminary Analysis of the Neuroendocrine Mechanisms
Underlying Precocious Puberty in American Eels

Ying Yang, Jing Huang, Zhaoren Bai, Shixi Chen, Xiaojian Lai

Fisheries College, Jimei University

Abstract: Anguilla eels, as catadromous fish, inhabiting rivers, estuaries, and coastal waters exhibit
ovarian development arrested at oil droplet stage (GSI < 1.5), with maturation occurring only during
seaward migration. By the end of 2024, approximately 40% of the second-year Anguilla rostrata reared
in a nearshore marine cage were found to have developed vitellogenin stage (GSI > 4), indicating
precocious puberty. The serum estradiol levels, key genes within the brain-pituitary-gonad-liver
(BPGL) reproductive axis—gnrhl, [h, [hr, cypl9al, and vig— in these fish were significantly higher
than those in undeveloped individuals, confirming sexual initiation. Furthermore, transcriptomic
comparison of brains before and after vitellogenesis revealed 14 upregulated genes and 12
downregulated genes. Notably, pronounced upregulation was detected in galp (mediating energy intake
and reproduction), cypl9al, prl, and dexrasl (circadian rhythm). These finding suggests that the
precocious puberty of American eels may be regulated by synergistic internal and external
environment.

Key words: sexual initiation, brain-pituitary-gonadal axis, steroid hormone, transcriptome, eel
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Research on Breeding of Fast-Growth and Low-Temperature
Tolerant Selected Populations of Silver Pomfret (Pampus
argenteus) and Related Mechanisms

Man Zhang, Jiabao Hu, Yajun Wang
Ningbo University

Abstract: The silver pomfret is an important marine economic fish in China. However, we observed
that the farmed individuals exhibited slow growth rates and poor low-temperature tolerance, which
constrained industrial development. To address these issues, a selective breeding program was initiated
in 2019. We analyzed the correlations among morphological traits and estimated genetic parameters in
the selected breeding population. Fourteen growth-related SNPs were identified and functionally
validated using a silver pomfret muscle cell line. The LTs o was determined to be 7.09°C.
Transcriptome analysis revealed significant enrichment of the MAPK signaling pathway under low-
temperature stress. Further family analysis was conducted on DUSP genes, with functional validation
performed for DUSP1 and DUSP5. Additionally, temperature-associated SNPs were screened using
reduced-representation genome sequencing. These findings provide a theoretical foundation for the
genetic breeding of silver pomfret and support the sustainable development of its aquaculture industry.

Key words: Silver pomfret; low-temperature tolerance; SCD1 gene; DUSP family.
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Research on Cross-Platform Data Integration and Batch
Correction Methods for Ruditapes philippinarum Omics

Chao Li

Dalian Ocean University

Abstract: With the application of high-throughput omics technologies, multi-source omics data have
been rapidly accumulated. However, significant differences in experimental platforms and sequencing
batches have introduced pronounced batch effects among datasets, affecting the reliability of
downstream analysis. To address the heterogeneity and batch bias in small-sample, cross-platform
omics data, we propose a cross-platform data integration and batch correction method. The approach
employs a deep learning framework, which ensures consistent feature extraction through dataset input
and shared encoder weights. The model generates latent representations with reduced batch bias, which
are mapped back to the original feature space via a shared decoder to obtain unified, batch-corrected,
and integrated data representations. The method provides a reliable data foundation and algorithmic
support for studies on sex differentiation mechanisms, environmental stress responses, and molecular
breeding of clams. It also offers a technical basis for multi-omics integration in other aquatic species.

Key words: Clam Omics; Data Integration; Batch Correction; Cross-Platform Analysis
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Non-invasive and timely monitoring the dynamics of muscular
amino acid contents in live fish using deep learning-driven scale
hyperspectral imagery

Yi-Ming Cao, Ying-jie Qi, Yan Zhang, Qi Wang, Ran Zhao, Kai-Kuo Wang, Ying-Jie Chen, and
Jiong-Tang Li
Chinese Academy of Fishery Sciences (CAFS)

Abstract: To achieve precise breeding and grading of fish with high nutritional quality, real-time
monitoring of live nutrient status is essential. Although visible/near-infrared spectroscopy driven by
deep learning has been widely applied in agricultural products and slaughtered animal detection, its
applicability remains challenging due to potential signal obstruction from fish scales and skin. This
study developed a non-destructive method combining hyperspectral imaging and deep learning models
to predict amino acid content in live fish. Results showed that population heterogeneity was the most
critical factor affecting modeling accuracy: when using full-spectrum signals and BP-ANN models, R?
decreased from 0.974-0.998 in the training population to 0.777-0.847 in the validation set. The BP-
ANN model demonstrated optimal performance with all R? values exceeding 0.777. Full-body
scanning revealed the highest total amino acid content in mandibular, pectoral, and abdominal muscles.
This method offers reliable technical support for precision breeding, feeding regulation, and quality
grading.

Key words: visible/near-infrared hyperspectrum, deep learning, amino acids, live fish, spatiotemporal
distribution
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Research on Methods for Cryopreservation of Sperm in
Hexagrammos otakii

CUI Shangxu, GAO Jujie, HALIFU Ailizhati, SONG Zixuan, CHEN Yaxin ,JJANG Zhiqgiang

Dalian Ocean University

Abstract: To establish a cryopreservation protocol for sperm of the fat greenling (Hexagrammos
otakii), the effects of extenders, dilution ratios, and cooling procedures were screened and optimized.
Fertilization tests were conducted to validate the protocol. Results showed that using fish Ringer’s
solution with 20% (v/v) ethylene glycol as the cryoprotectant led to significantly higher post-thaw
sperm motility (69.00 + 2.65)% and longevity (569.67 £+ 20.43 s) compared to other groups (P < 0.05).
A sperm-to-cryoprotectant dilution ratio of 1:3 further improved motility and longevity to (75.00 +
1.00)% and (731.61 £ 64.23) s, respectively. The optimal cooling procedure involved equilibration at
4 °C for 30 min, vapor-phase exposure 5 cm above liquid nitrogen for 5 min, and final plunging into
liquid nitrogen. This method yielded significantly better sperm quality than other protocols (P < 0.05).
Fertilization tests confirmed the functionality of the cryopreserved sperm, with a mean hatching rate of
(56.67 £ 9.29)%.

Key words: fat greenling; sperm; Cryopreservation; preservation.
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The Role of Sodium Nitroprusside (SNP) Supplementation in
Accelerating Recovery of Ruditapes philippinarum after Air
Exposure

Liu Haichun, Zhen zhilong, Chen Yimeng, Huo Zhongming*, Qin Yanjie*
College of Fisheries and Life Science, Dalian Ocean University, Dalian 116023, PR China Engineering Research Center
of Shellfish Culture and Breeding in Liaoning Province, Dalian 116023, PR China

Abstract : This study examined how sodium nitroprusside (SNP, a nitric oxide donor) affects
antioxidant responses in Manila clams (Ruditapes philippinarum) recovering from air exposure.
Results demonstrated that air exposure suppressed SOD, CAT and ASAREF activities and reduced GSH
content (P < 0.05), while increasing GPx activity (P < 0.05). During recovery in 100 uM SNP seawater,
GSH content significantly exceeded controls (without SNP) at 24 h, with modest improvements in
CAT, GPx and ASAREF activities at 48-72 h. Mortality remained unchanged between groups (P > 0.05).
Results indicate clams primarily rely on GPx during air exposure, and SNP supplementation during
recovery enhances antioxidant capacity, alleviates oxidative stress from compensatory respiration,
thereby improving air exposure tolerance. These findings provide valuable insights into the
physiological mechanisms underlying air exposure adaptation in clams and offers references for
enhancing their desiccation resistance.

Key words: Ruditapes philippinarum, air exposure, antioxidant enzymes, sodium nitroprusside (SNP)
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Progress in hybridization breeding of groupers and analysis of
hybrid growth heterosis

Yang Liu; Yongsheng Tian*

Institute of Yellow Sea Fisheries, Chinese Academy of Fishery Sciences

Abstract: The new hybrid species of Jinhu grouper has shown certain hybrid growth heterosis during
the embryonic development stage. In the analysis of DNA methylation patterns at each stage of the
Jinhu grouper embryos, it was found that the methylation rate of the hybrid genome was significantly
lower than that of the parental pure breeds. Combined with DNA methylation PCA and clustering
analysis, it was comprehensively supported that during the fertilization and embryonic development
process of the groupers, no genome DNA demethylation process occurred, but inherited the
methylation pattern of the paternal sperm, guiding the embryonic development. In the combined
analysis with the transcriptome, it was found that the number of upregulated genes in the hybrid was
significantly higher than that of the parents, and the Wnt and Notch signaling regulatory pathways
were identified. Important candidate genes included notchl, wnt5a, wnt8b, myc, bmprla, igflr, fgfr2,
egfr, fasnh, and foxola. In addition, the haplotype T2T level gene map of Jinhu grouper was drawn.

Key words: Jinhu grouper; Hybrid growth heterosis; Subgenomic advantage; DNA methylation
pattern; Haploid hybrid genome
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Morphological Differences and Genetic Differentiation between
Intertidal and Subtidal Populations of Ruditapes
philippinarum in Laizhou

Shixun Cun, Yue Tan, Zhongming Huo
Dalian Ocean University

Abstract: Ruditapes philippinarum is an important bivalve species in China, and its phenotypic and
genetic diversity are crucial for population adaptation and selective breeding. However, the influence
of microhabitat variation on shell morphology and genetic differentiation within the same sea area
remains unclear. In this study, intertidal and subtidal populations from Laizhou, Shandong Province
were analyzed using morphological measurements and high-throughput SNP markers. The results
showed that intertidal clams had broader and thicker shells, while subtidal clams exhibited flatter shell
shapes. SNP-based analyses revealed significant genetic differentiation between the two populations,
suggesting that local habitat heterogeneity has contributed to genetic structuring. These findings
indicate that long-term ecological selection may have driven coordinated divergence in morphology
and genetics. This study provides valuable insights into local-scale ecological adaptation and
population differentiation in bivalves, with implications for germplasm conservation and habitat
management.

Key words: Ruditapes philippinarum; shell morphology; genetic differentiation
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miRNA Expression Regulation in Takifugu rubripes in
Response to Vibrio harveyi Infection

Zixuan Song,Ailizhati Halifu, Mingkang Chen,Xia Liu, Jujie Gao, Chen Jiang, Yushun Tian

Dalian Ocean University

Abstract : The Japanese pufferfish (Takifugu rubripes),a commercially significant fish species in
China,suffers significant losses from Vibrio harveyi infection.MicroRNAs (miRNAs),a class of small
non-coding RNAs,play a crucial role in modulating the immune responses of fish during pathogen
infections.However, research on the role of miRNAs in pufferfish resistance to Vibrio infection
remains scarce.In this study,high-throughput sequencing technology was employed to sequence
miRNAs in the spleen of the pufferfish after infection with V. harveyi.The analysis revealed 106
conserved miRNAs and 170 predicted novel miRNAs.110 miRNAs were significantly differentially
expressed in the spleen post-infection.The target genes of these DEmiRNAs were enriched in multiple
immune-related signaling pathways such as JAK-STAT pathway.A dual-luciferase reporter gene assay
and in vivo overexpression experiments confirmed the negative regulatory effect of miRNA on target
gene expression.These findings illuminate the regulatory role of miRNAs in the pufferfish's defense
against Vibrio harveyi infection.

Key words: Japanese pufferfish, miRNA, Vibrio harveyi
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Morphometric Analysis of Five Different Populations of
Patinopecten yessoensis

Yude Shi

Dalian Ocean University

Abstract: Based on the geometric morphometrics method, a morphological analysis was conducted
on five different populations of Yesso scallop (Mizuhopecten yessoensis) from Russia (ELS),
Longwangtang (LWT), Zhangzidao (ZZD), Haiyang Island (HYD), and Xiaoping Island (XPD). The
results are as follows:(1) In the LWT and HYD populations, the shell length (SL) had the greatest
impact on their wet weight. While in the XPD and ZZD populations, the shell height (SH) had the
greatest impact on their wet weight.(2) Combined with the results of thin-plate spline function analysis,
the ELS population had smaller shell ears and a relatively larger shell disc; the LWT population had
larger shell ears. The morphological differences among the XPD, ZZD, and HYD populations were
small.(3) Canonical Variate Analysis (CVA) indicated that the XPD population and the LWT
population were both far from the other populations; the ZZD, HYD, and ELS populations overlapped
with one another.Analysis conclusion: There were significant differences in shell morphology among
the five Yesso scallop populations.

Key words: Mizuhopecten yessoensis; Geometric Morphometrics; Phenotypic Plasticity
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Analysis of biochemical compositions and evaluation of
nutritional value in different triploid oysters

Wang Chunpan, Wang Shuo, Li Hualin, Li Dacheng, Teng Weiming, Xie Xi, Liu Xiangfeng, Yu
Zuoan, Sun Yongxin, Liu Zhongying, Li Qi, Wang Qingzhi

Liaoning Ocean and Fisheries Science Research Institute, Dalian Ocean University, Ocean University of China

Abstract: This study investigated the differences of conventional nutrients, amino acids and fatty
acids compositions among three triploid oysters (GG-autotriploid: Crassostrea gigas@ x C.
gigas tetraploid?, GA-allotriploid: C. gigasQ * C. angulata tetraploid3, and GGA-allotriploid: C.
gigasQ x hybrid tetraploid (C. gigasQ % Crassostrea angulata’)d groups) compared with diploid C.
gigas (D group). The results showed that the diploid group had significantly higher contents of protein
and glycogen than triploids (P < 0.05), while triploids exhibited notably higher content of crude fat (P
< 0.05). The diploid group presented obviously higher total amino acids, essential amino acids and
flavor-enhancing amino acids than triploids (P < 0.05). The GA group possessed the highest contents
of total amino acids, essential amino acids and flavor-enhancing amino acids among triploids. In the
triploid group, the GA group had the highest total amino acid (TAA), essential amino acid (EAA), and
flavor-enhancing amino acid content, and the most balanced amino acid composition.

Key words: oyster; triploid; biochemical composition; nutritional value
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Loss of selenoprotein W1 inhibits skeletal muscle growth and
development in zebrafish (Danio rerio) by promoting protein
ubiquitination degradation

Chenlei Liaol, 2, Li Wangl, Hongyun Lil, Yiwen Tongl, Danqiu Weil, Hai Huang2, Xuezhen
Zhangl, *
1. College of Fisheries, Huazhong Agricultural University, Hubei Wuhan 430070; 2. College of Fisheries and Life
Sciences, Hainan Tropical Ocean University, Hainan Sanya 572022

Abstract: Selenoprotein is an important carrier for selenium to perform biological functions. Previous
studies found that the expression of the selenoprotein W1 is positively correlated with the muscle
growth of zebrafish. However, the potential molecular mechanism remains unclear. Herein, we
generated a selenow! knockout zebrafish model with three targets using the CRISPR-Cas9 system.
Knockout of Selenow1 markedly decreased the survival rate of selenow1-/- zebrafish embryos and the
body length and weight of selenow1-/- zebrafish. In addition, the cross-sectional area of white skeletal
myofibers and the selenium content in skeletal muscle were significantly reduced in selenowl-/-
zebrafish. Mechanistically, knockout of Selenow1 regulated the PI3K-AKT-FoxO pathway, promoted
protein ubiquitination degradation, and suppressed skeletal muscle hypertrophic growth. Consistently,
overexpression of Selenowl in vitro maintained the stability of the AKT protein. Conclusively, our
research contributes a deeply understanding the role of selenowl in fish and provides targets for fish
molecular breeding.

Key words: Zebrafish; selenow1; muscle growth and development; transcriptome; PI3K/AKT/FoxO
pathway
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Loss of selenoprotein W1 inhibits skeletal muscle growth and
development in zebrafish (Danio rerio) by promoting protein
ubiquitination degradation

Chenlei Liao'-2, Li Wang', Hongyun Li', Yiwen Tong!, Danqiu Wei',
Hai Huang?, Xuezhen Zhang'- *

(1. College of Fisheries, Huazhong Agricultural University, Hubei Wuhan 430070; 2. College of Fisheries
and Life Sciences, Hainan Tropical Ocean University, Hainan Sanya 572022)

Abstract: Selenoprotein is an important carrier for selenium to perform biological functions. Previous
studies found that the expression of the selenoprotein W1 (selenow!) is positively correlated with the
muscle growth of zebrafish. However, the potential molecular mechanism remains unclear. Herein, we
generated a selenowl! knockout zebrafish model with three targets using the CRISPR-Cas9 system.
Knockout of Selenow1 markedly decreased the survival rate of selenowl” zebrafish embryos and the
body length and weight of selenowl”- zebrafish. In addition, the cross-sectional area of white skeletal
myofibers and the selenium content in skeletal muscle were significantly reduced in selenowl”
zebrafish. Mechanistically, knockout of Selenow] regulated the PI3K-AKT-FoxO pathway, promoted
protein ubiquitination degradation, and suppressed skeletal muscle hypertrophic growth. Consistently,
overexpression of Selenow! in vitro maintained the stability of the AKT protein. Conclusively, our
research contributes a deeply understanding the role of selenow! in fish and provides targets for fish
molecular breeding.

Key words: Zebrafish; selenowl; muscle growth and development; transcriptome; PI3K/AKT/FoxO
pathway
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Loss of selenoprotein W1 inhibits skeletal muscle growth and
development in zebrafish (Danio rerio) by promoting protein
ubiquitination degradation

Chenlei Liao'-2, Li Wang', Hongyun Li', Yiwen Tong!, Danqiu Wei',
Hai Huang?, Xuezhen Zhang'- *

(1. College of Fisheries, Huazhong Agricultural University, Hubei Wuhan 430070; 2. College of Fisheries
and Life Sciences, Hainan Tropical Ocean University, Hainan Sanya 572022)

Abstract: Selenoprotein is an important carrier for selenium to perform biological functions. Previous
studies found that the expression of the selenoprotein W1 (selenow!) is positively correlated with the
muscle growth of zebrafish. However, the potential molecular mechanism remains unclear. Herein, we
generated a selenowl! knockout zebrafish model with three targets using the CRISPR-Cas9 system.
Knockout of Selenow1 markedly decreased the survival rate of selenowl” zebrafish embryos and the
body length and weight of selenowl”- zebrafish. In addition, the cross-sectional area of white skeletal
myofibers and the selenium content in skeletal muscle were significantly reduced in selenowl”
zebrafish. Mechanistically, knockout of Selenow] regulated the PI3K-AKT-FoxO pathway, promoted
protein ubiquitination degradation, and suppressed skeletal muscle hypertrophic growth. Consistently,
overexpression of Selenow! in vitro maintained the stability of the AKT protein. Conclusively, our
research contributes a deeply understanding the role of selenow! in fish and provides targets for fish
molecular breeding.

Key words: Zebrafish; selenowl; muscle growth and development; transcriptome; PI3K/AKT/FoxO
pathway
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Analysis of biological characteristics of Jinhu hybrid triploid
and research on molecular mechanism of growth advantage
traits formation

Li Zhentong; Deng Yuan; Li Linlin; Chen Shuai; Duan Pengfei; Wang Xinyi; Su Jinzhi; Qiu Yishu;
Ding Xiaoyu; LiuYang; Wang Linna; Tian Yongsheng

Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences

Abstract: Heteroploid triploid breeding is an important approach for creating new germplasm. Our
research group has conducted studies on the creation of new triploid germplasm of the Jinhu hybrid
grouper, and has carried out preliminary research on its biological characteristics as well as the
molecular mechanism underlying the formation of growth advantages. It was found that the highest
triploid rate was achieved when treated at 45 MPa for 5 minutes at 6 minutes post-fertilization. The
karyotype of the triploid was 3n = 72 = Im + 2sm + 69t, NF = 75; morphological characteristic
analysis indicated that the triploid had its own unique features. The triploid showed a 9.6% increase
compared to the diploid; the gonad development of the 21-month-old triploid was slow; the triploid
had a higher crude protein content. Transcriptome analysis recognized a series of genes related to the
endocrine system and lipid metabolism pathways, such as epdri, hplbp, pcdhac, cyp2j2, etc. This
provides rich basic data for the creation of new grouper germplasm.

Key words: Jinhu hybrid; Triploid; Biological characteristics; Growth advantage traits; Molecular
mechanism
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Growth Performance and Nutritional Composition of Northern
and Southern Populations of the Manila Clam Ruditapes
philippinarum

Gao Yijin, Liu Haichun, Chen Yimeng, Huang Kaiyue, Gao Zhiying, Huo Zhongming*, Qin Yanjie*
College of Fisheries and Life Science, Dalian Ocean University, Dalian 116023, PR China Engineering Research Center
of Shellfish Culture and Breeding in Liaoning Province, Dalian 116023, PR China

Abstract: The Manila clam Ruditapes philippinarum develops distinct geographic populations due to
isolation. This study compared growth and nutritional composition between northern and southern
Chinese populations reared under identical northern conditions. During 10-month monitoring, while
showing similar growth trends, southern clams exhibited significantly lower growth rates than northern
counterparts (P < 0.05). Southern clams also showed lower bulk and elongation indices (P < 0.05), and
mostly lower convexity. Conversely, southern clams had significantly higher condition index (0.225 +
0.049, P < 0.001). Nutritional analysis revealed southern clams contained more alanine and leucine
(0.840 = 0.019 and 0.691 + 0.007 g/100g), while northern clams had higher lysine and histidine (0.666
+ 0.005 and 0.240 + 0.005 g/100g). Southern clams showed higher moisture and ash but lower crude
protein and lipid contents (P < 0.05). This study provides valuable data for understanding geographic
divergence and supporting cross-regional aquaculture of R. philippinarum.

Key words: Ruditapes philippinarum, geographic population, growth performance, nutritional
composition
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Specific expression profiles of IncRNAs in cis-regulatory
responses to gill in Litopenaeus vannamei under high alkalinity

Shi Xiang

College of Animal Science & Technology, Gansu Agricultural University, Lanzhou, Gansu Province, China

Abstract: Long non-coding RNA (IncRNA) can coordinate the network regulation of transcription
and post-transcriptional processes. However, little is known about their cis-regulatory contributions in
crustaceans under alkalinity stress. In this study, the purpose was to explore the potential role of
IncRNA in gill of Pacific white shrimp (Litopenaeus vannamei) under different alkalinity stress (C: 50
mg/L and T: 350 mg/L). We found 82 differentially expressed IncRNA (DELs) in C and T groups may
affect gill stress by regulating gene expression in cis- or trans- mode at transcriptional level. The cis-
functions DELs were enriched in several pathways, including Glutathione metabolism, Peroxisome and
Lysosome. The trans-functions DELs were enriched in Toll-like receptor signaling pathway,
Peroxisome and Lysosome. We also obtained 12 DELs-mRNA pairs consisting of 6 DELs and 11
mRNAs, and DELs have potential for positively affecting their neighboring genes, predominantly in a
cis-regulatory manner. These results provide new insights into the mechanism of IncRNA in shrimp
gills under alkaline stress.

Key words: IncRNA; cis-regulatory; Litopenaeus vannamei; Gill; Alkalinity stress; Lysosome
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Short-Term Heat Stress Adaptation in Intertidal Oysters
(Crassostrea sikamea): Integrative Biochemical, Transcriptomic
and Metabolomic Insights

Youli Liu, Yuanyuan Wang, Sheng Liu, Zhihua Lin, Qinggang Xue
Zhejiang Wanli University

Abstract: Oysters can tolerate moderate temperature increases but are vulnerable to extreme thermal
events. The ability to mount rapid molecular and physiological response is crucial for surviving sudden
temperature changes. However, the underlying mechanisms, including transcriptional and metabolic
processes—remain poorly understood. This study via 0-3 hours at 35°C high-temperature exposure to
investigate the biochemical responses, gene expression patterns, and metabolic changes in Kumamoto
oyster (Crassostrea sikamea). The result indicated that C. sikamea can withstand lower temperature
than 45°C for 1 hour, exhibiting minimal mortality and with antioxidant enzyme highly triggered.
Total 4,442 heat shock responsive genes and 420 differentially abundant metabolites were identified.
Integrative analysis of transcriptomic and metabolomic revealed the amino acid biosynthesis, cysteine
and methionine metabolism, and galactose metabolism pathway playing important roles. This study
identifies candidate genes and metabolites, elucidates adaptive strategies of oysters to temperature
fluctuations.

Key words: Crassostrea sikamea, marine heatwave, heat shock proteins, differentially abundant
metabolites, biomarkers
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Transcriptome Analysis and Comparison of SKkin in Two
Different Body Color Morphs of Paramisgurnus dabryanus

Chunyue ZHU, Zhonghang LIU, Boxu ZHANG, Zongyun HU, Jian ZHANG, Peimin YANG*

Liaoning Institute of Freshwater Fisheries, Liaoning Key Laboratory of Aquatic Animal Diseases Control,Liaoyang

Abstract: The golden loach, a cultivated variety from Paramisgurnus dabryanus mutants, has unique
golden/golden-red body color, with edible and high ornamental value. Analyzing its skin color
mechanism provides a basis for artificial breeding. This study used high-throughput sequencing to
analyze skin transcriptomes of Paramisgurnus dabryanus with two body colors. Results: 871
differentially expressed genes (DEGs) screened, including 466 up-regulated and 405 down-
regulated.Functional annotation showed DEGs involved in cellular/metabolic processes,
binding/catalytic/molecular transduction activities. KEGG analysis indicated DEGs enriched in
pathways like cell adhesion molecules, pyrimidine/nucleotide metabolism.Twelve key DEGs were
validated by qRT-PCR, with results consistent with sequencing data.This study provides basic data and
a theoretical basis for understanding Paramisgurnus dabryanus body color mechanism, and a reference
for fish body color research.

Key words: Paramisgurnus dabryanus; body color; transcriptome; differentially expressed gene
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Evolutionary conservation and divergence of phagocytic and
coagulation programs across bilaterian circulating immune
cells

Yanan Li
Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences

Abstract : Innate immunity's cellular components and defenses diversify across protostome and
deuterostome lineages to adapt to environmental challenges. Phagocytosis and coagulation are core
immune mechanisms. By constructing a cross-species cellular hierarchy of hemolymph/blood, we
reconstructed the evolution of phagocytic and coagulative cell lineages in bilaterians. In invertebrates,
phagocytic-like cells shared a TFE/MIT transcription factor network and phagocytic program with
vertebrate myeloid cells, indicating a conserved regulatory basis for phagocytosis. We also defined
invertebrate cell types functionally equivalent to platelets. Although these cells express unique
coagulation molecules, they exhibit extensive coagulation responses, indicating functional convergence.
This study reveals evolutionary conservation of phagocytic and coagulative mechanisms across
bilaterians, involving both conserved and lineage-specific adaptations that maintain essential immune
functions.

Key words: Circulating immune cells, Phagocytosis, Coagulation
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Preparation and Comparative Analysis of Karyotypes of
Ruditapes philippinarum and Venerupis aspera

Xinyu Mal,2; Jiacong Liul,2, Yanjie Qinl,2, Dongdong Lil,2, Zhongming Huol,2
1.College of Fisheries and Life Science, Dalian Ocean University, Dalian 116023, China; 2.Engineering Research
Center of Shellfish Culture and Breeding in Liaoning Province, Dalian 116023, China;

Abstract : Accurate identification of Ruditapes philippinarum and variegated clam is crucial for
taxonomy and genetic breeding. Therefore, this study combined classical cytogenetic and molecular
genetic approaches to accurately determine the diploid chromosome number and perform karyotype
analysis of these two clam species. To further distinguish their interspecific differences, trochophore
larvae of both species were used as experimental materials. After treatment with colchicine and
hypotonic solution, followed by the hot drop slide method and staining with Giemsa stain, the
metaphase chromosome spreads and banding characteristics of V. aspera and R. philippinarum were
investigated. The results showed that V. aspera had a diploid chromosome number of 38, with a
karyotype formula of 2n=38=20m+4sm+14t (m: metacentric chromosomes; sm: submetacentric
chromosomes; t: telocentric chromosomes) and a fundamental number (NF) of 62; no satellites or sex
chromosomes were observed. R. philippinarum also had 38 diploid chromosomes, with a karyotype
formula of 2n=38=20m+18s, NF=76. The comparative analysis of karyotypes between the variegated
clam and the Philippine clam in this study not only provides reliable cytogenetic evidence for precise
species identification, but also lays an important foundation for their genome evolution research and
breeding of excellent varieties.

Key words: Ruditapes philippinarum; Venerupis aspera; Chromosome; Karyotype analysis

106 of 285



BZEE KEFRENYEFSEY

95— UKy IS IR Sk
VIR I RS I A IR RE B i i Ak
eI

MR, REEL, B2, G, FAER 2, ZH0E 1, W3, kR 3, DI 1%,
w1
LT E RN B F B R M ARBLT, TTLIZEM 225300, 2. VL5 4iE B AR E R AT, ITHZEM 225300,
3B R BRSSO, YLFRZRM, 225700

WE: SCHE BRI RL IS DA R R (A A 20T v A 8 25 8 A KM e R I T IV 12 1D 52
Mo FENE 7N HEmEFRREE T, R 3 MR ARG (0% 5% 10%) [ Aesl B B
Gk (FEEEFR A2 N JHIRA. 5%RIMA . 10%R M4 , MEAFB AR T
Be & vkt Hh AR R IR Y AR K R . R ARFR 2. MEARIR A B R rE MR . 45 SRR I,
5% AN 10% 75 I 2H 28 R A4 5 1 b X BRRAH W 25 4 =7 21.62 g 11 31.83 ¢ (P<<0.05) 5 MG HE 2R
Eb o 8 2H B2 25 B T 318.02% 1 375.54% (P<<0.05) ; HpE KLt IE4H i 1w 4.20% A0
490 (P<0.05) ; PERRFEECEL X IRALE 3 28.16%A1 35.98% (P<<0.05) ; A%, HE R
BT EIRIER LR EZR (P>0.05) o 5% IN4AT 10% 9 I 20 25 A B s 1 4 ) 5 2 32 7+
31.42%F1 34.3% (P<0.05) , &kl PEonl W Z 2 23.8%F1 33.3% (P<<0.05) . 2% Lpr
A, ECAERE A AR IR AR 2 AT DA A R T A KV R AR i T T A B T, TE AR R A
TRDEF AN 5% AR 0 2 R AR B R A K

KRB B A KVERE; IiE AR bR B

The effects of adding cladocerans to feed on the growth
performance and intestinal digestive enzyme activities of
Eriocheir sinensis

YANG Zhi-jingl, XU Yel, PENG Bo2, XU Wentaol, ZHOU Aimin2, CAI Yingchunl, GU
Ming3,ZHANG Fengxiang3, FENG Ya-mingl*, GU Hai-longl*
1. Taizhou Institute of Agricultural Sciences, Jiangsu Academy of Agricultural Sciences, Taizhou 225300, China; 2.
Jiangsu Haorun country crab seed technology Co., LTD, Taizhou 225300, China; 3. Center of Xinghua Modern
Agriculture Development Service, Taizhou 225700, China

Abstract : The present study investigates the effects of incorporating different concentrations of
cladocerans into the feed on the growth performance and intestinal enzyme activity of Eriocheir
sinensis. A 7-month feeding trial was conducted using three types of compound feeds with varying
levels of cladoceran supplementation (0%, 5%, and 10%). These feeds were designated as the control
group, the 5% addition group, and the 10% addition group, respectively. The impacts of different
cladoceran concentrations on growth performance, hepatopancreas index, gonad index, and intestinal
enzyme activity were evaluated. Results indicated that the final body weight in the 5% and 10%
addition groups increased significantly by 21.62 g and 31.83 g, respectively, compared to the control
group (P < 0.05). Similarly, the weight gain rate rose significantly by 318.02% and 375.54%, while the
specific growth rate increased by 4.20% and 4.90%, respectively, relative to the control group (P <
0.05). Additionally, the gonad index showed a significant increase of 28.16% and 35.98% in the 5%
and 10% addition groups compared to the control group (P < 0.05). No significant differences were
observed in survival rate, feed coefficient, or hepatopancreas index among the groups (P > 0.05).
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Protease activity increased significantly by 31.42% and 34.3%, and amylase activity increased
significantly by 23.8% and 33.3% in the 5% and 10% addition groups, respectively (P < 0.05). In
conclusion, the incorporation of cladocerans into compound feed enhances the growth performance
and intestinal digestive enzyme activity of E. sinensis. In this experiment, supplementing the
compound feed with 5% cladocerans adequately meets the growth requirements of E. sinensis.

Key words: Cladoceras; Growth performance; Intestinal digestive enzyme activity; Eriocheir sinensis
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Assessment of the molecular mechanism hiding in Momordica
charantia saponins alleviating high-carbohydrate intolerance in
common carp through inhibiting hepatic insulin resistance

Ze Fan; Di Wu; Jinnan Li; Liansheng Wang; Chenhui Li

Heilongjiang River Fisheries Research Institute, Chinese Academy of Fishery Sciences

Abstract: Liver insulin resistance (IR) is a common, serious and typical concomitant state induced by
high-carbohydrate diets for fish, which has limited the role of carbohydrate in protein-sparing effect for
fish including common carp (Cyprinus carpio). Our preliminary study demonstrates the potential of
Momordica charantia saponin (MCS) as a therapeutic additive for common carp liver IR, but the
mechanism needs further excavation. Hence, this study focused on the underlying molecular
mechanisms of MCS in ameliorating IR. MiR-29a overexpression and silencing models were
established via in intraperitoneal injection. Therewith, the miR-29a injection intervention at a 14-day
interval was conducted for common carp fed with high-carbohydrate diets containing MCS. MiR-29a
mimics intervention significantly reduced mass gain rate and increased feed conversion ratio.
Histologically, liver after miR-29a mimics injection presented the signature features of necroptosis.
MiR-29a mimics injection not only caused a significant decrease in liver glycogen synthesis and an
increase in liver lipids, but also induced abnormal serum lipids. Mechanistically, miR-29a mimics
injection restrained activity of insulin signaling pathway through significantly down-regulating the
gene and protein expressions of phosphoinositide 3-kinase 1 (pik3rl), thereby leading to decreasing
glycolysis and glycogen synthesis and increasing gluconeogenesis and glycogenolysis. MiR-29a
inhibitor intervention could assist MCS to promote the carbohydrate utilization ability. Overall, MCS
ameliorates liver IR and enhances the carbohydrate metabolism through activation of the insulin signal
pathway via miRNA-2 9a targeting pik3rl. From the perspective of the carbohydrate utilization
improvement of fish, the results broaden the horizon for the development of miRNA-based additives.
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Key words: Momordica charantia saponin (MCS); liver insulin resistance; miR-29a; insulin signal
pathway; carbohydrate metabolism; common carp (Cyprinus carpio)
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Effects of dietary protein levels on growth and reproductive
performance of Acrossocheilus fasciatus

Jiang Jianhu;Guo Jianlin; Chen Jianming;Sun Lihui;Li Qian;Gao Lingmei;
Zhejiang Institute Of Freshwater Fisheries

Abstract: To investigate the effects of protein levelson the growth and reproductive performance of
Acrossocheilus fasciatus, 540 two-year-old Acrossocheilus fasciatus were randomly divided into six
groups . Each replicate contained 15 female and 15 male fish, fed six feedstuff with protein levels of
30%, 35%, 40%, 45%, 50%, and 55% for an 8-week trial. The results showed that the weight gain rate,
specific growth rate, sexual maturity index, crude protein in muscle and ovary, egg yield, hatching rate,
fry survival rate, and seedling yield of Acrossocheilus fasciatus initially increased and then stabilized.
When the protein content in the feed exceeded 45%, there were no significant differences. However,
the weight gain rate, specific growth rate, ovarian sexual maturity index, egg yield, and seedling yield
of the 45% were significantly higher than those of the 30%, 35%, and 40%. The feed conversion ratio,
muscle moisture and fat, ovarian moisture and ash content all decreased and then stabilized. We got
conclusion: the optimal protein level in Acrossocheilus fasciatus is 45%.

Key words: Acrossocheilus fasciatus; protein; Growth; reproductive performance
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Effects of Dietary Sodium Butyrate on Growth Performance,
Digestive Ability, Blood Biochemistry, and Ammonia Tolerance
of Largemouth Bass (Micropterus salmoides)

Xuan Chen, WuChen,Yanjie Tang , Muzi Zhang and Ming Li

School of Marine Sciences, Ningbo University

Abstract : This study examined sodium butyrate (SB)’s impacts on largemouth bass’ growth,
digestion, blood health, and ammonia tolerance. Bass were first fed diets with 0.00%, 0.50%, or 1.00%
SB, then subjected to a 96-hour ammonia challenge.Results showed SB boosted bass growth (higher
weight gain; up-regulated GH and IGF-1 genes), increased serum total protein, albumin and globulin,
and reduced triglycerides, cholesterol and aspartate transaminase.The 0.50% and 1.00% SB groups had
better digestion (higher activities of pepsin, lipase and other enzymes; thicker intestinal villi and
muscle layers) and improved anti-inflammatory capacity (down-regulated IL-1 and IL-8
genes).Additionally, SB lowered cumulative mortality after 96-hour ammonia stress, increased liver
ammonia metabolism-related enzyme and inducible nitric oxide synthase activities, and decreased
neuronal nitric oxide synthase activity.In conclusion, dietary SB promotes largemouth bass growth and
improves their digestion, blood health and ammonia tolerance.

Key words: sodium butyrate; growth; digestive ability; ammonia; Micropterus salmoides
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Mechanism of arachidonic acid enhancing hypoxia tolerance in
largemouth bass (micropterus salmoides)

Sun Shouxiang
Zhejiang Institute of Freshwater Fisheries

Abstract: This study investigated the effects of hypoxic stress on arachidonic acid (AA) metabolism
and its potential role in alleviating hypoxia-induced stress in largemouth bass. Intermittent hypoxic
stress and AA supplementation experiments were conducted, analyzing physiological biochemistry,
liver and gill tissue pathology, hypoxia tolerance, and molecular biology. Results showed that hypoxia
significantly increased blood hemoglobin and methemoglobin levels, induced structural changes in gill
tissues, and upregulated hepatic angiogenesis-related genes. Hypoxia also impaired hepatic antioxidant
capacity, reduced T-AOC, SOD, and CAT activities, and elevated MDA levels. Lipid metabolic
remodeling in the liver resulted in higher saturated fatty acids and lower PUFA, with AA accumulating
specifically. Exogenous AA supplementation reduced the asphyxiation point, prolonged hypoxia
survival, and enhanced hepatic antioxidant activities. AA supplementation also potentiated hepatic
angiogenesis, elevating pro-angiogenic mediators (PGE. , EETs) and activating angiogenesis pathway.

Key words: Hypoxia stress; Micropterus salmoides; Angiogenesis; Arachidonic acid
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An investigation on the Optimal Dietary Protein for Juvenile
Neptunea arthritica cumingii: Growth, Digestive Enzyme
Activity, and Liver Metabolism

Hongye Zhang

Dalian Ocean University

Abstract: Neptunea arthritica cumingii is a key economic bivalve in China’s Yellow and Bohai Seas,
but its wild resources have declined due to overfishing, demanding urgent reproductive biology
research for restoration; this study targeted three of its shell color morphs (red-brown HZ, yellow-
brown HH, white BS), comparing their biological traits and fecundity, constructing multiple regression
equations, screening differentially expressed genes (DEGs) and proteins (DEPs) via integrated
transcriptomic-proteomic analyses, and analyzing GO/KEGG functional enrichments to predict
fecundity-related molecular pathways and key genes. Morphological analysis showed wet weight and
gonad weight were positively correlated with fecundity, with shell height, shell width, wet weight and
gonad weight as key fecundity indicators; in the BS population, transcriptomics revealed upregulated
genes related to gonadal/germ cell development, oocyte maturation and reproductive cycles, while
proteomics found upregulated proteins associated with hormone synthesis and gonadal development—
both regulating reproductive processes and oocyte maturation—providing a theoretical basis for N.
arthritica cumingii artificial propagation, elite breeding and germplasm improvement, and aiding its
resource conservation and sustainable use.

Key words: Neptunea arthritica cumingii; Dietary Protein; Growth; Digestive Enzymes; Hepatic
Metabolomics; Optimal Requirement
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Effects of different feeding strategies without fish oil on growth
and body composition of juvenile turbot (Scophthalmus
maximus)

Chengqgiang Wang, Baoshan Li, Jiying Wang*, Bingshan Huang, Zhidong Song, Peiyu Li, Tiantian
Hao, Xiaoyan Wang, Jian Zhang

Shandong Marine Resource and Environment Research Institute

Abstract: Three isonitrogenous and isoenergetic diets were formulated, named separately: F1, M1
and MO. The 80-day feeding experiment was divided into three stages. The first stage was 15 d, three
groups were fed their own diet; the second stage was also 15 d, the F1 and M1 groups were fed the diet
of F1 group, and the MO group had not changed; the third stage was 50 d, every group was fed their
own diet. The results showed as following: 1) At the first stage, The weight growth rate (WGR) and
feed efficiency (FE) no significant differences were found between F1, M1 and MO groups; At the
second stage, the WGR of M1 group was significantly higher than F1 and MO groups, the FE of M1
group was significantly higher than MO group ; At the third stage, the WGR and FE of F1 and M1
groups were nosignificantly differences, but significantly higher than MO group . 2) the muscle crude
lipid contents of M1 and MO groups were significantly higher than F1 group. These results indicate
that the feeding strategies of M1 group couldn’t influence the growth performance of juvenile turbot .

Key words: Scophthalmus maximus; Feeding strategies; Schizochytrium sp.; Nannochloropsis sp.;
Growth performance; Body composition
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Dietary Vitamin E Modulates the Hypothalamic-Pituitary-
Gonadal (HPG) Axis and Antioxidant Capacity during Early
Gonadal Development in Juvenile Chinese Sturgeon (Acipenser
Sinensis)

Tingting Shu, Zhaoxi Yu, Jingyi Jia, Yifan Ding, Chao Cheng, Xu Cheng, Zhan Yin, Wei Jiang,
Yacheng Hu, Jing Yang, and Pei Chen.
Chinese Sturgeon Research Institute, China Three Gorges Corporation, Yichang, Hubei 443100, China

Abstract: A two-month feeding trial investigated the effects of dietary vitamin E on the HPG axis
and antioxidant capacity in juvenile Chinese sturgeon during early gonadal development. Three diets
were tested: a basal control (Con), and two diets supplemented with 0.2% (VE2) or 0.4% (VE4)
vitamin E. Results showed that 0.2% vitamin E significantly improved growth performance (FBW,
WGR, SGR). While no gonadal morphological differences were observed, vitamin E supplementation
significantly increased GnRH levels in males, and testosterone and 11-KT levels in females. Key HPG
axis genes (gnrh2, kissl, kissrl, kissr2, ar, fshr) were up-regulated in both sexes. Vitamin E also
enhanced antioxidant capacity: CAT activity increased in males, SOD activity in females, and females
fed the VE2 diet showed the highest POD activity and T-AOC, while those fed VE4 had the lowest
MDA. Expression of gonadal antioxidant-related genes was up-regulated in both sexes. Based on these
benefits, a dietary inclusion of 0.2% vitamin E is recommended for juvenile Chinese sturgeon.

Key words: vitamin E, Chinese sturgeon, HPG axis, transcriptome, antioxidant
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Exploring Allium mongolicum Regel flavonoids alleviation of
deoxynivalenol-induced gut inflammation and flesh-quality
improvement based on muscle-intestinal axis in a Channa argus
model

Zhigiang Gao,Zhaoze Xin,Liuyun Zhuo
Heilongjiang Bayi Agricultural University

Abstract : Deoxynivalenol exists in plant-based feed,endangering animal health and food
safety.Allium mongolicum Regel flavonoids,a substance with various biological functions,has an
unknown effect on mitigating DON-induced biotoxicity Hence,the effect of DON-induced gut
inflammation and flesh-quality in Channa argus by AMRF were examined. DON(2mg/kg)and
AMRF(40mg/kg)were supplemented to the basic formula feed to develop three dietary groups and
C.argus were fed for 8 weeks.Results showed that dietary AMRF significantly alleviated DON-
induced growth inhibition,increased digestive enzyme activity,and enhanced intestinal DON
detoxification,directly reducing toxin residues in fish.Meanwhile,the inflammatory response(nf-xb,i-
ib,tnf-a,il-16,il-2,il-6,il-8,ifn-y)was also alleviated,and AMRF alleviated DON-induced inflammation
possibly through the TRAF6/Sufu/p-p65-related pathway.Furthermore,inflammatory response also
induced changes in gut microbiota,Additionally, AMRF increased muscle protein content and
antioxidant capacity,improved textural properties,and reduced fishy substances.

Key words: AMRF. DON. Channa argus. Muscle-intestinal. axis Inflammation. Flesh quality
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Effects of acute and chronic ammonia exposure on survival,
growth and intestinal microbiota composition of hybrid carp

Yu Han, Xiaoqian Li, Xue Li, Shidong Wang , Muzi Zhang , Ming Li
Key Laboratory of Animal Genetics, Breeding and Reproduction in the Plateau Mountainous Region, Ministry of
Education, Guizhou University; College of Animal Science, Guizhou University; School of Marine Sciences, Ningbo
University

Abstract : Evaluating fish growth tolerance thresholds to long-term low ammonia is critical for
aquaculture. This study used the sequential method to assess hybrid carp’s acute/chronic ammonia
tolerance. Firstly, a 96-h high ammonia experiment, via linear interpolation (y=0.0047 x-0.4659,
R?=0.9448; y=cumulative mortality, x=ammonia concentration), determined 96-h LCs o for total
ammonia (TA) as 206.38 mg/L. Furthermore, five long-term low ammonia exposure gradients (based
on LCs o ) were tested in a 6-week experiment. Results: Ammonia >1.03 mg/L TA inhibited feed
intake/growth; >4.11 mg/L TA reduced survival. Free amino acid deficiency impaired growth and urea
cycle enzymes (arginase, argininosuccinate lyase), weakening ammonia detoxification. 2.05 mg/L TA
caused reduced antioxidant enzyme activity, liver damage, and inflammation. Long-term low ammonia
lowered intestinal microbiota richness/diversity, increased harmful bacteria (e.g., Levisonia), while
elevated beneficial bacteria (e.g., Cetobacterium) may be an ammonia tolerance strategy.

Key words: Ammonia ; Growth ; Survival rate ; Intestinal microbiota ; Hybrid carp
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Xiaochengqi Decoction Alleviates Vibrio Harveyi Infection by
Inhibiting Hemolytic Activity and Biofilm Formation

Guanying Lv

Dalian Ocean University

Abstract: Vibrio harveyi causes severe vibriosis in marine aquaculture, leading to heavy losses. This
study tested Xiaochengqi decoction (XCQD) against V. harveyi using in vivo, molecular docking,
functional, and network pharmacology approaches. XCQD reduced intestinal damage in Penaecus
japonicus, lowering Vibrio load from 1.72x10° to 1.23x10° CFU/mL and preserving gut mucosa.
Twelve XCQD compounds showed high/moderate affinity (energy < -8.0 kcal/mol) for V. harveyi
hemolysin (VHH). Nomilin, aloe-emodin, narirutin, and hesperidin dose-dependently inhibited VHH-
mediated hemolysis. XCQD compounds also suppressed biofilm formation, with hesperetin achieving
89.7% inhibition at 64 pg/mL. Network pharmacology identified 378 targets for 47 active compounds
in cAMP signaling, TNF signaling, and nitrogen metabolism, with EGFR, HRAS, HSP90AA1, JAK2,
MAPKI1, and PTK2 as core targets. XCQD acts by inhibiting virulence factors and modulating host-
pathogen interactions, showing potential for aquaculture disease management.

Key words: Xiaochengqi Decoction, Vibrio harveyi, hemolysin, biofilm, signaling pathway
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Efects of dietary nano-selenium on the growth perfommance,
antioxidant capacity, immunity and intestinal microbiota of
Tibetan naked carp (Gymnocypris przewalskii)

Chen Yanxia, lizhaonan, He Caixia, Yang Ying, Wang Linan, Yan Qingchun, Liang Tianxiu, Bao
changhong, Jin wenjie, i changzhong
Qinghai University

Abstract :  This study aimed to investioate the effects of nano-se as a dietary supplement on
Gymnocypis przewalski. The results showed that the hepatosomatic ratio, viscerosomatic ratio and
fatness were significantly greater in the NSE4 group (P < 0.05). The NSE4 group presented the highest
specific growth rate and weight gain rate, whereas the NS11 group presented the lowest rates. The
survival rate was greater in the NsE2, NSE4, and NSE9 groups, whereas it was lowest in the NSE11
group. Dietary supplementation with an appropriate amount of nano-se can improve liver vacuolation,
hepatocyte swelling and inflammatory cellinfltration in G. przewalski. in addition. the results of
intestinal microbota detection showed that dietay nano-selenium could improve the diversily of the
intestinal microbiota and increase the abundance of beneicial bacteria in G. pzewalski. This research
will enhance our understanding of the possible uses of nano-se and lay the groundwork for increasing
the resource efficiency of G. przewalskii breeding and release.

Key words: Gymnocypris przewalskil, feed additives, antioxidant capacity, immune response,
intestinal health
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Sequence characteristics, evolutionary history and expression
pattern of BCO2 in Eriocheir sinensis

Yanan Gao
Centre for Research on Environmental Ecology and Fish Nutrition of the Ministry of Agriculture and Rural Affairs,
Shanghai Ocean University, Shanghai 201306, China 2 Key Laboratory of Freshwater Aquatic Genetic Resources
Certified by the Ministry of Agriculture and Rural Affairs of China, Shanghai Ocean University, Shanghai 201306,
China 3 Centre for Research on Environmental Ecology and Fish Nutrition of the Ministry of Agriculture and Rural
Affairs, Shanghai Ocean University, Shanghai 201306, China

Abstract: B-carotene 9°,10’-oxygenase (BCO?2) is a key enzyme in carotenoid cleavage. To address
the lack of research on BCO2 in Eriocheir sinensis, we identified and cloned a BCO2-like gene
(BCO2I1) from its genome, and examined its evolutionary history, gene structure, and expression
profile. The EsBCO2I gene contains a 1572 bp open reading frame encoding 523 amino acids.
Structural analysis revealed ten conserved motifs and an RPE65 domain, indicating strong evolutionary
conservation. Phylogenetic analysis placed EsBCO2 within the carotenoid cleavage oxygenase (CCO)
family, with BCO1 as the ancestral gene and BCO2 and NinaB diverging subsequently. Ka/Ks ratios
showed that BCO2 in Decapoda is under stronger purifying selection (0.014-0.045) than in other
crustaceans (0.112-0.185). Expression analysis indicated that BCO2I is predominantly expressed in the
hindgut, with females exhibiting higher levels than males.

Key words: Crustacean; B-carotene 9°, 10’-oxygenase; Gene characteristics; Carotenoid metabolism
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An evaluation of dietary carbohydrate/lipid ratios on growth
and health status of juvenile Ussuri catfish (Pseudobagrus
USSUriensis)

Yichen Bai

Harbin Normal University

Abstract : This study conducted an 8 - week feeding experiment to assess the effects of dietary
carbohydrate/lipid (CHO:L) ratios on growth performance, non - specific immune response,
antioxidant capacity, and disease resistance of juvenile Pseudobagrus ussuriensis. Experimental fish
were fed six isonitrogenous and isoenergetic diets with CHO:L ratios ranging from 0.89 to 7.02.
Results showed that WG and SGR first increased then decreased, peaking at a CHO:L ratio of 2.02. At
this ratio, plasma LZM activity, complement 3 level, and respiratory burst activity also reached
maximum values. In addition, at a CHO:L ratio of 2.02, liver SOD activity, CAT activity, and TAC
of the fish were highest. MDA level decreased as CHO:L ratio rose from 0.89 to 2.02, then
stabilized.  Furthermore, as CHO:L ratio increased from 0.89 to 7.02, mRNA levels of TNF - a, IL -
1B, and HSP70 all first decreased then inccreased then decreased, reaching the highest value at a
CHOL:L ratio of 2.02.

Key words: Pseudobagrus ussuriensis; growth performance; immunity; antioxidant capacity; disease
resistance
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Effect of Starvation and Refeeding on Intestinal Structure and
Microbial Community in Strongylocentrotus intermedius

Haowen Li, Fei Li, Jiahui Yao, Jun Ding, Yaqing Chang, Heng Wang

Dalian Ocean University

Abstract: This study examined the effects of starvation and re-feeding on the intestinal structure and
microbiota of Strongylocentrotus intermedius. Over 60 days of starvation and 60 days of re-feeding,
intestinal changes and microbial shifts were analyzed using 16S rRNA sequencing. Results showed
that the gonad-to-body weight ratio (GSI) decreased from (12.51+0.22)% to (7.32+0.23)% during
starvation and recovered to (12.72+0.83)% after re-feeding (P<0.05). Bacteroidota and Proteobacteria
dominated alternately at the phylum level, while Gammaproteobacteria and Bacteroidia fluctuated at
the class level. Lower taxonomic levels showed a shift from Enterobacterales to Bacteroidales
dominance. During starvation, non-metabolic pathways had low abundances. At R15 of re-feeding,
metabolic and environmental information processing pathways increased. From R30 to R45,
carbohydrate metabolic pathways rose, aligning with Bacteroidales functionality. This study highlights
sea urchins' adaptive regulation of gut microecology under starvation stress, offering insights into their
nutritional stress responses.

Key words: Strongylocentrotus intermedius; Starvation stress; Re-feeding; 16S rRNA sequencing;
Intestinal microbiota
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The influence of adding kelp boiling liquid on the water quality
and growth of the microalgae Pyramimonas pseudoeugeneus
culture system

Feng Yugian, Jiang Yusheng, He Yunhai, Ma Yuexin
Dalian Key Laboratory of Shrimp and Crab Breeding and Healthy Aquaculture, Dalian Ocean University

Abstract: To investigate the potential value of utilizing seaweed processing waste for microalgae
cultivation, different proportions (0%, 5%, 10%, 15%, 20%) of kelp scalding solution were added to
standard BG11 medium, designated as Groups A, B, C, D, and E, respectively. Each group consisted of
three replicates. A 10-day batch culture experiment was conducted, with regular monitoring of
nutritional and growth indicators including algal cell density, chlorophyll content, soluble sugar
content, and soluble protein content for Microcystis in each group. Concurrently, the dynamic changes
in water quality indicators such as total ammonia nitrogen (TAN) and nitrite nitrogen (NOz, ~ -N) in
the culture medium were analyzed. The initial inoculation density was 0.5 x 10° cells/mL. Results
indicated that adding kelp boiling liquid significantly increased Microcystis algal cell density (P <
0.05). Simultaneously, soluble sugar and soluble protein content increased with rising kelp boiling
liquid concentration, though all indicators declined at excessively high concentrations. Under the
conditions of this experiment, the suitable addition ratio of kelp boiling solution for microalgae
cultivation is 10% of the volume of the culture medium. In addition, adding boiling solution can buffer
pH fluctuations in the culture system and maintain a more stable alkaline environment, but high
concentration addition can cause nutrient imbalance and growth inhibition.

Key words: Microcystis; kelp cooking liquid; water quality; growth; nutrition
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Physiological and Biochemical Characteristics, Gut Microbiota
Dynamics Across Developmental Stages in Bullfrogs and the
Effects of Feed Additives

Xia yun, Wang zhilong, Gong wangbao, Li zhifei, Xie jun, Wang guangjun, Li hongyan, Zhang kai,
Tian jingjing, Xie wenping, Zhong quanfa

pearl river fisheries research institute, CAFS

Abstract: This study investigated the gut microbiota's role in bullfrog development and the effects of
exogenous additives. In tadpoles, the shift to active feeding increased gut Firmicutes abundance, which
correlated with hepatic lipid accumulation and upregulation of lipid metabolism genes (PPAR-y, FAS).
During  metamorphosis, the gut microbiota transitioned from  Proteobacteria  to
Firmicutes/Fusobacteriota dominance. This post-metamorphic community exhibited enhanced
carbohydrate metabolism and converged towards a reptile-like structure, suggesting an adaptation for
terrestrial life. Dietary supplementation with Clostridium butyricum or compound Chinese herbs
improved systemic antioxidant capacity and immunity, modulated inflammatory responses, and
optimized gut microbiota by increasing Firmicutes and reducing Bacteroidota. These findings provide
a scientific basis for promoting bullfrog health and sustainable aquaculture through targeted gut
microbiome regulation.

Key words: Aquarana catesbeiana, gut microbiota, growth and development stages, lipid metabolism,
exogenous feed additives
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b, IyE TC. TP Al GLU £ F R (P<0.05) o 0.41%/K°F41H) ALT. AST A1 ALP &3 &
FHHHELL (P<0.05) o &S SOD Al GSH 7E 0.41%/K -2 Fgii e (P<0.05) o il-10 &
IEIKEAE 0.66% /KP4 Z K T XTI, tef-BIIRIEKLE 0.59% /KA B 3& & T XA (P<
0.05) o WEE 0.33%F1 0.48% 7K 11K 11 2 fif i 2H 2347 36 S 4 24 0 BT, RNA-seq FL7 i H 612
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Dietary tryptophan levels on requirements, growth
performance, immune response and brain axis transcriptional
analyses in juvenile largemouth bass (Micropterus salmoides)

Jiaze Gul, Hualiang Liangl1,2*, Mingchun Ren1,2,*, Dongyu Huang2
1. Wuxi Fisheries College, Nanjing Agricultural University, Jiangsu Wuxi, 214081, PR China; 2. Freshwater Fisheries
Research Center, Chinese Academy of Fishery Sciences, Jiangsu Wuxi, 214081, PR China

Abstract: A 60-day aquaculture trial was conducted to investigate the effects of adding tryptophan at
levels of 0.29% (control), 0.33%, 0.41%, 0.48%, 0.59%, and 0.66% (dry weight) to feed on the growth
performance, immune response, and brain transcriptomic analysis of juvenile largemouth bass. Results
indicated that based on WGR and FCR metrics, secondary regression analysis determined optimal
tryptophan requirements for juvenile black bass at 0.47% and 0.45%, respectively. No significant
differences were observed in whole-body composition. With increasing substitution levels, serum TC,
TP, and GLU showed a decreasing trend . The ALT, AST, and ALP levels in the 0.41% group were
significantly higher than the control group . Serum SOD and GSH enzyme activities were highest in
the 0.41% group . IL-10 expression levels were significantly lower in the 0.66% group , while TGF-3
expression levels were significantly higher in the 0.59% group . Brain tissue at 0.33% and 0.48%
levels was collected for transcriptomic analysis. RNA-seq identified a total of 612 differentially
expressed genes.

Key words: Juvenile largemouth bass; tryptophan; Growth performance; Immune function;
transcriptional analyse
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Research Progress and Current Status of Mulberry Leaf Based
on Literature Visualization Analysis Technique

DOU Yu, XIA Jianpin, FANG Aoyu, ZHOUbo, ZHAN Yaoyao
Key Laboratory of Mariculture & Stock Enhancement in North China’s Sea, Ministry of Agriculture, P.R.China

Abstract: In order to comprehensively understand and grasp the research progress and current
situation of mulberry leaves, the China National Knowledge Infrastructure journal database (CNKI)
and Web of Science database (WoS) were used as literature data sources. CiteSpace software and the
analysis tools provided by CNKI were employed to visualize the research progress and current
situation of mulberry leaves from 1996 to 2024. The development trend and hotspot direction of
mulberry leaf research were sorted out by analyzing the annual publication volume, authors,
institutions, keyword knowledge graph, and citation frequency. The results showed that mulberry leaf
research generally went through three periods of exploration, development, and prosperity. There are
many researchers and institutions focus their study on mulberry leaves, especially Chinese scholars and
Chinese institutions. Currently, the hotspots of mulberry leaf research mainly includes extraction
process optimization of mulberry leaf polysaccharides, the effects of mulberry leaves as feed additives
on the growth performance of different animals, as well as the composition of mulberry leaf extracts
and their application in biomedicine. Mulberry leaf has formed a multidisciplinary cross-research
system with China as the core, and the research hotspots are expanding from the basic extraction
process to the high-value utilization (e.g. feed resources and biomedicine). In the future, it is necessary
to strengthen international cooperation, deepen the analysis of the mechanism of action of active
ingredients and industrialization application research, in order to promote the comprehensive
development of mulberry leaf resources.

Key words: mulberry leaf; citespace; research progress; visualization analysis
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5 LSM A AL, HSM HADE oA KYERE W2 FRAC, RAEXG I, MpiEfdR4i. 5 HSM 4
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Alleviating effects of peptidoglycan and lipoteichoic acid
derived from Bacillus pumilus SES on soybean meal-induced
enteritis in Epinephelus coioides

Haixia Yu, Sha Li, Hongling Yang, Guohe Cai, Yunzhang Sun
Fisheries College, Jimei University, Xiamen 361021

Abstract : This study aimed to investigate the alleviating effects of peptidoglycan (PG) and
lipoteichoic acid (LTA) extracted from Bacillus pumilus SE5 on soybean meal (SBM)-induced
enteritis in Epinephelus coioides. The trial set two control groups: LSM group (18% SBM) and HSM
group (36% SBM); six trial groups: after four weeks on HSM feed, PG (SPG group), LTA (SLA
group), and PG+LTA (SPL group) from B. subtilis SE5 were added. Additionally, PG, LTA, and
PG+LTA were fed throughout the trial period (PG, LTA, and PLA groups). Results revealed that HSM
group significantly reduced growth performance, induced intestinal inflammation, and impaired gut
health in comparison to the LSM group. Compared with the HSM group, all trial groups reversed the
above phenomena, and the PLA group had a better effect. Additionally, PLA group enriched beneficial
gut bacteria while suppressing potential pathogens. RNA-seq analysis indicated that DEGs were
enriched in cell growth/death pathways in PLA group. Collectively, B. pumilus SE5-derived PG and
LTA synergistically alleviate SBM-induced enteritis.

Key words: Epinephelus coioides; Bacillus pumilus SES; Peptidoglycan; Lipoteichoic acid; Intestinal
health
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Comparative Analysis of Muscle Fatty Acid Nutrition in
Japanese Eels from Different Habitats

1 LiHang 2 Song Chao
(1 College of Fisheries and Life Science, Dalian Ocean University, Dalian 116023, China;1 2 East China Sea Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China

Abstract: This study analyzed the fatty acid composition in the muscle of Japanese eels from three
habitats: Jiangsu rivers, Yangtze Estuary, and Shengsi. Results revealed distinct differences among
habitats. Jiangsu eels showed the highest DHA content (up to 17.57%) and a higher average DHA/EPA
ratio, indicating a superior capacity for omega-3 accumulation. Eels from the Yangtze Estuary had
variable EPA and DHA levels but a generally balanced fatty acid profile. In contrast, Shengsi eels
exhibited lower EPA and DHA content and a lower PUFA/SFA ratio, suggesting reduced nutritional
value. The higher n-3/n-6 PUFA ratio in Jiangsu eels also points to greater health benefits. Habitat
significantly influences eel fatty acid profiles, warranting further research into environmental and
dietary factors.

Key words: Japanese eel; fatty acid composition; habitat differences; nutritional assessment; Omega-3
fatty acids
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The effects of interfering with gs and gls genes on intestinal
genes expression and metabolic pathways in Trachinotus blochii

Changlin Chen

Hainan University

Abstract: Previous research has demonstrated that the addition of exogenous glutamine in feed can
enhance the growth and development of Trachinotus blochii. This research utilized RNA interference
technology to achieve sustained suppression of the gs and gis genes in live T. blochii. After 52 days of
interference, we analyzed the growth and development of T. blochii, intestinal morphology, digestive
and antioxidant enzyme activity, and intestinal transcriptome. The development of 7. blochii was
markedly inhibited by interference, with the intestinal diameter, villus length, width, and muscle layer
in the interference group being greatly reduced compared to the control group. Measurements of
intestinal enzyme activity showed a significant decrease in LPS content in 7. blochii following
interference, and antioxidant-related enzyme activities were lowered. Transcriptome analysis indicated
that following the knockdown of the gs and gls genes, there was a significant enrichment of growth-
related serine metabolism pathways and lipid metabolism pathways, as well as immune inflammation-
related pathways. Co-expression mRNA network analysis revealed a significant enrichment of genes
associated with purine de novo synthesis and the coenzyme Q oxidoreductase family. These findings
offer significant insights for the control of intestinal health and agricultural practices of T. blochii.

Key words: Trachinotus blochii, Glutamine, intestine , RNA interference, Transcriptome
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Effects of dietary red pepper powder on growth, antioxidant
and immune functions, intestinal microbiota, and related gene
expression in Strongylocentrotus intermedius

Jiadong Guo, Yuntian Zhang, Yi Chen, Yupeng Zhang, Rongwei Zhang, Yuzhe Han, Xiaoran Zhao,
Tongjun Ren
College of Fisheries and Life Science, Dalian Ocean University

Abstract: Driven by sustainable aquaculture goals, this study evaluated dietary red pepper powder
(Capsicum annuum) supplementation (0-2%) over 50 days on Strongylocentrotus intermedius. Red
pepper powder significantly promoted growth and reduced FCR (P < 0.05), with 1.0% showing
optimal results. It improved gonadal color, increased protein and lipid content, and enhanced digestive,
immune, and antioxidant enzyme activities while lowering MDA levels. The 1.0% group had the
highest microbial diversity and a higher abundance of beneficial bacteria (e.g., Firmicutes), with fewer
pathogens. Immune- and antioxidant-related genes were upregulated, and pro-inflammatory genes
downregulated. Overall, 1.0% supplementation optimized intestinal microbiota, improved antioxidant
and immune functions, reduced oxidative stress, and enhanced growth and gonadal quality in S.
intermedius.

Key words: Strongylocentrotus intermedius; Red pepper powder; Growth performance; Antioxidant
function; Immune response; Intestinal microbiota
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Chenodeoxycholic Acid Alleviates Hepatic Inflammation in
Loach by Modulating the FXR-NF-kB Pathway

Qiongya Fang; Xinyu Zhang; Xia Guo; Min Li; Guiqin Wang; Yidi Kong*
Ministry of Education Laboratory of Animal Production and Quality Security, Joint Laboratory of Modern Agricultural
Technology International Cooperation, Jilin Provincial Key Laboratory of Animal Nutrition and Feed Science, College
of Animal Science and Technology, Jilin Agricultural University, Jilin Changchun 130118, China

Abstract: This experiment aimed to investigate the mechanism by which dietary supplementation
with chenodeoxycholic acid (CDCA) modulates the FXR-NF-«B signaling axis to alleviate a-
naphthylisothiocyanate (ANIT)-induced cholestatic hepatitis in loach (Misgurnus anguillicaudatus). A
total of 360 loaches (initial body weight: 6.13 £+ 0.01 g) were divided into four groups: CON, ANIT,
CDCA, and ANIT + CDCA, and fed for 8 weeks. The results showed that CDCA significantly
alleviated ANIT-induced cholestatic hepatitis, as evidenced by marked reductions in serum levels of
ALT, AST, TBIL, and DBIL. Histomorphological and HE staining analyses revealed that CDCA
ameliorated ANIT-induced changes in gallbladder color, hepatic congestion, and pathological liver
damage. At the molecular level, CDCA regulated the expression of multiple bile acid metabolism-
related genes (cyp7al, cyp8bl, fxr, shp, and Ixr), influenced the function of key bile acid transporters
(bsep, ntcp, and mrp3), and improved the disordered expression of cholesterol and lipid metabolism-
related genes (npclll, hgmcer, ldlr, abcg5, and srebps). Further mechanistic studies indicated that
CDCA activated the FXR signaling pathway, significantly upregulating FXR protein expression, which
in turn suppressed the activation of NF-kB protein and the expression of its downstream genes (nf-xb,
il-6, tmf-a, and il-1f), while upregulating the mRNA expression of the anti-inflammatory factor i/-10,
thereby effectively mitigating hepatic inflammation. In conclusion, CDCA alleviates ANIT-induced
cholestatic hepatitis primarily by modulating the FXR-NF-«B signaling axis to coordinately regulate
bile acid metabolism, lipid homeostasis, and inflammatory responses.
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The effects of Chlorella on the growth, nutritional quality,
immunity and intestinal flora of hybrid grouper

Ziyi Sun,Liu Yang, Tianrui Zhao,Yanan zhaoa,Qian Zhanga,
Dalian Ocean University

Abstract: This study explored the effects of dietary Chlorella supplementation on growth, nutritional
quality,immune response,and gut microbiota in Epinephelus fuscoguttatusQxEpinephelus
tukulad .Four diets were tested: high-concentration algal liquid HC,low-concentration algal liquid LC,
algal powder CP, and a control CON.By day 14, the HC group showed a 14.66% higher body weight
and a 153.21% increase in weight gain compared to CON.At day 28, the LC group achieved the
highest body weight and lowest feed conversion ratio,with elevated CAT and GSH
activities.Microalgae supplementation raised crude fat content,enhanced intestinal a-amylase
activity,and shifted gut microbiota, enriching Acinetobacter in HC
and Lactobacillus/Ligilactobacillus in CP. These results support microalgae as a sustainable aquafeed
ingredient.

Key words: Epinephelus fuscoguttatus Q% Epinephelus tukulad'; Chlorella; Growth performance;
Nutritional indicators; Immunity; Intestinal flora
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Baicalein targets Keapl1 to alleviate ammonia-nitrogen stress
via PINK1-mitochondrial signaling in carp

Xiaojing Li*, Xiaozhe Chen, Yuhong Yang
Northeast Agricultural University

Abstract: Ammonia nitrogen causes lesions in the gill structure of fish. Baicalein can reshape the
structure of gill tissue. However, the alleviation effect of baicalein on ammonia nitrogen stress is still
unclear. The study showed that baicalein could reduce the accumulation of ROS and MDA caused by
ammonia and increase the activity of antioxidant enzymes in a dose-dependent manner. Baicalein
increased the decrease of membrane potential and ATP caused by ammonia, reduced the accumulation
of mitochondrial ROS. Ammonia inhibited the PINK1 / Parkin pathway and increased the expression
of autophagy gene p62. Baicalein treatment effectively alleviated the above phenomenon. Molecular
docking showed that Keapl had a strong binding ability with baicalein, and BAI could reduce the
accumulation of Keapl caused by ammonia and increase the nuclear translocation of Nrf2. Using
siRNAs of Keapl and Nrf2, we found that they can regulate the PINK1 / Parkin pathway. The results
revealed that baicalein alleviated ammonia nitrogen stress damage by targeting Keapl to regulate
PINK1-mitochondrial pathway.

Key words: Ammonia nitrogen stress; Baicalein; PINK1-mitochondrial signaling; Keap1/Nrf2
pathway
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Dietary betaine attenuates hepatic oxidative stress,
endoplasmic reticulum stress-induced autophagy and apoptosis
in mandarin fish (Siniperea chuatsi) fed high carbohydrate
diets

Hongyan Li, Yanzhi Zeng, Ermeng Yu, Guangjun Wang, Wangbao Gong, Yun Xia, Kai Zhang,
Jingjing Tian, Zhifei Li, Jun Xie

Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences

Abstract: This study investigated the effects of dietary betaine supplementation on high-carbohydrate
diet-induced oxidative stress in mandarin fish (Siniperca chuatsi). Fish were fed one of four diets for 8
weeks: control (NC), betaine (BET, 1%), high-carbohydrate (HC, 20%), or high-carbohydrate with
betaine (BET+HC). Results showed that betaine significantly enhanced specific growth rate compared
to both NC and HC groups. The HC group exhibited up-regulated expression of hepatic genes related
to endoplasmic reticulum (ER) stress, autophagy, and apoptosis, along with decreased total antioxidant
capacity (T-AOC), indicating induced oxidative stress. In contrast, the BET+HC group showed
significant down-regulation of ER stress-related genes (atf4, becnl) and pro-apoptotic gene bax
compared to the HC group. These findings demonstrate that dietary betaine alleviates high-
carbohydrate-induced ER stress, apoptosis, and oxidative stress, while improving growth, providing a
strategic approach to enhance carbohydrate utilization in freshwater aquaculture.

Key words: mandarin fish; betaine; high carbohydrate; oxidative stress; ER stress
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Effects of dietary butyric acid derivatives on growth
performance, short-chain fatty acids profiles and intestinal
microbiota of Strongylocentrotus intermedius

Fei Li, Haowen Li, Xiying Zhang, Jun Ding, Yaqing Chang, Heng Wang

Dalian Ocean University

Abstract : This study investigated the effects of butyric acid derivatives (sodium butyrate and
tributyrin) as dietary additives on the growth performance, short-chain fatty acids (SCFA) porfiles and
intestinal microbiota of sea urchin Strongylocentrotus intermedius. Five feeding groups were
established: CK , KF, BF, BFB, and BFT. After 56 days of feeding, the shell diameter, shell height,
intestinal mucosal (MU ) and total width were significantly higher in all experimental groups than in
CK group. Gonad weight and gonado-somatic index (GSI) also inceased significantly in all groups
except KF group. The most pronounced improvement were ovserved in the BFT group (except shell
diameter), whereas the KF group showed the weakest reponses (except MU width) . Total SCFAs
levels decreased significantly across all groups, but remain higher in BFT than in CK group . Moreover,
16S rRNA sequencing indicated that butyrate derivatives enhanced the richness and diversity of the gut
microbiota and exerted an immune enhancement.

Key words: Strongylocentrotus intermedius; butyric acid derivatives, short-chain fatty acids; intestinal
microbiota; 16S rRNA sequencing.
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Effects of Tussah Immunoreactive Pupa Powder on Key
Economic Traits and Gut Microbiota of the Sea Urchin
Strongylocentrotus intermedius

Shufeng Li 1,2, Fenglin Tian 1,2, Zijie Zhou 1,2, Yichen Fan 1,2, Jidong Wan 1,2, Yuchen Zheng 1,2,
Yongjie Wang 1,2, Lingshu Han 1,2, Jun Ding 1,2,*
1 Liaoning Provincial Key Laboratory of Northern Aquatic Germplasm Resources and Genetics and Breeding, Dalian
Ocean University, Dalian 116023, China 2 Key Laboratory of Mariculture & Stock Enhancement in North China’s Sea,
Ministry of Agriculture and Rural Affairs, Dalian Ocean University, Dalian 116023, China

Abstract: Tussah immunoreactive pupa powder (IPP) is composed of various active substances. We
speculated that it has the potential to serve as a feed additive for sea urchins. Therefore, we conducted
a 60d experiment to examine the effects of IPP on key economic traits and gut microbiota of S.
intermedius. We prepared a kelp group and four types of feed containing 0% (the control group), 0.5%,
1.0%, and 1.5% IPP. The results indicated that IPP had no significant impact on the survival of sea
urchins (P > 0.05). Firstly, the 1.0% IPP group had the highest body weight gain rate, significantly
higher than that of the control group (P < 0.05). Secondly, added IPP significantly improved the
growth and quality of sea urchin gonads (P < 0.05). Thirdly, added IPP significantly improved the
activities of SOD, CAT, and POD (P < 0.05). Lastly, added IPP increased the abundance of Firmicutes
and Bacteroidetes, and reduced the abundance of Vibrio. This manuscript provides a theoretical
reference for the healthful aquaculture of S. intermedius.

Key words: Strongylocentrotus intermedius; IPP; antimicrobial peptides; gonad quality; gut
microbiota
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Research on the Mechanism of Dopamine Regulating the
Formation of Shells in Crassostrea gigas

Zhe Zhang, Chang Liu, Lingling Wang, Linsheng Song

Liaoning Key Laboratory of Marine Animal Immunology, Dalian Ocean University

Abstract: Shellfish protect themselves from predation, support tissue and prevent dryness by forming
a hard shell. Dopamine (DA), as an excitatory neurotransmitter, plays an important role in the
development of shellfish larvae and shell formation. This study found that after DA treatment, the
expression of dopamine type I receptor (CgDRDT1) in Crassostrea gigas was upregulated, the activity of
casein kinase 2 (CgCK2) was increased, while the phosphorylation level of the downstream
transcription factor CgCREM was decreased, and the activity of chitinase (CgChitinase) was
significantly reduced, which in turn affected the formation of shell chitin framework. After injection of
a dopamine receptor 1 inhibitor (SCH23390), the activity of CgCK2 was significantly reduced, while
the phosphorylation level of CgCREM was increased, and the activity of CgChitinase in the mantle
was significantly increased. This study clarified the mechanism by which DA regulates the formation
of chitin framework in shells by activating the DRD1-CK2-CREM signaling pathway, providing
scientific basis and potential solutions.

Key words: Crassostrea gigas; Dopamine; Chitin; Casein kinase 2; Chitinase
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a-Ketoglutarate and its cyclic lactone alleviate the negative
effects of carbonate alkalinity stress on the growth and
metabolism of gibel carp by improving mitochondrial function

Jian Zhang, Qianwen Ding, Zhen Zhang, Yuanyuan Yao, Yalin Yang, Chao Ran, M. Haissam

Jijakli, Zhigang Zhou
Institute of Feed Research, Chinese Academy of Agricultural Sciences, Beijing 100081, China

Abstract: This study evaluated the effects of a-ketoglutaric acid (AKG) and its cyclic ester (AKGD)
on the growth and metabolism of gibel carp under carbonate-type alkaline stress. Five isonitrogenous
and isolipidic diets were formulated: a basal diet for the freshwater control (CK) group, and basal diets
containing 0.5% or 1.0% AKG or AKGD for five alkaline-stress groups. The trial lasted eight weeks.
Results showed that the weight gain rate of the 1.0% AKGD group was significantly higher than that
of the alkaline control (CA) group and not significantly different from CK. Alkaline stress significantly
increased blood ammonia and urea nitrogen levels, while AKG and AKGD supplementation
effectively alleviated these effects. Alkaline stress also upregulated genes related to gluconeogenesis,
lipolysis, and protein synthesis, which were reversed by 1.0% AKGD. Furthermore, 1.0% AKGD
promoted mitochondrial biogenesis, fusion, and autophagy, and inhibited fission. Overall, dietary 1.0%
AKGD mitigated alkaline stress—induced growth and metabolic disorders by enhancing mitochondrial
function.

Key words: Gibel carp; Carbonate alkalinity stress; a-Ketoglutarate; Ammonia metabolism;
Nutritional metabolism; Mitochondrial function
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Effects of Mytilus galloprovincialis Meat Storage Time and
Feeding Frequency on Strongylocentrotus intermedius Growth
and Gonad Index

Tang Xu, Guo Hao, Jia Tongshan, Gao Chuanyi, Li Haoran, Zhang Weijie*,

Dalian Ocean University

Abstract : Feeding Strongylocentrotus intermedius with Mytilus galloprovincialis meat combined
with kelp significantly enhances growth and gonad development. To reduce costs, this study tested
combinations of fresh kelp with either "aged" (24-month-frozen) or "fresh" (2-month-frozen) mussel
meat under three feeding schedules (mussel:kelp days = 2:3, 2:6, 2:9). The fresh mussel:kelp (2:6)
group achieved the highest gonad index (19%), followed by aged mussel:kelp (2:6) (17%), both
significantly exceeding the kelp-only control (15%) (P < 0.05). Test diameter and body weight also
increased significantly: controls averaged 52 mm/51 g, aged mussel groups 54 mm/58 g, and fresh
mussel groups 55 mm/61 g (P < 0.05). Fresh mussel outperformed aged mussel across all metrics. No
significant improvement occurred at the 2:3 ratio. Fresh M. galloprovincialis meat (particularly at 2:6
ratio) more effectively promotes S. intermedius growth and gonad development than aged alternatives.

Key words: Purple mussel, Intermediate sea urchin, Growth Refers to somatic increase in
size/weight, Gonad Index
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Effects of Three Probiotics on the Growth Performance of
Strongylocentrotus intermedius

Haoran Li, Peng Liu , Tongshan Jia, Chuanyi Gao, Xu Tang, Weijie Zhang*

Dalian Ocean University

Abstract : This study investigated the effects of Rhodopseudomonas palustris, Lactobacillus
plantarum, and a composite EM preparation on the growth of Strongylocentrotus intermedius (initial
weight: 1.05 £ 0.01 g). Over 63 days, Each probiotic was tested at three concentrations: 1x10* |
1x10° , and 1x10° CFU/mL, alongside a blank control group.The specific growth rate (SGR) in the
1x10°  and 1x10° CFU/mL R. palustris groups (0.0222 %/d and 0.0226 %/d, respectively)
significantly exceeded the control (0.0199 %/d) (P < 0.05). Final body weights in these groups (84.61
+0.92 g and 87.04 + 3.95 g) were also significantly higher than the control (73.60 + 1.53 g) (P < 0.05).
While water ammonia-nitrogen and nitrite showed no significant differences, However, water
phosphorus content was significantly higher in all L. plantarum groups compared to the control (P <
0.05). Results indicate that supplementing with Rhodopseudomonas palustris at appropriate
concentrations (recommended range 1x10° — 1x10° CFU/mL) can effectively promote the growth
of S. intermedius, indicating good application potential.

Key words: Strongylocentrotus intermedius; probiotics; specific growth rate; average body weight
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Effects of three polychaetes on reproductive performance,
biochemical indices and histology in the female and male
Pacific white shrimp, Litopenaeus vannamei broodstock

Shuaipeng Li

Hainan Tropical Ocean University

Abstract: Perinereis aibuhitensis is the only polychaete species that has been used in the process of
nutrient enrichment in the breeding stage of Litopenaeus vannamei broodstock. In this study, two new
polychaete species, Marphysa maxidenticulata and Perinereis nuntia, were introduced and compared
with P. aibuhitensis into L. vannamei broodstock. Results showed the M. maxidenticulata group had
the highest maturity rate, mating rate, number of fertilized eggs and nauplii, hatching rate,
spermatophore weight, and sperm count (P < 0.05). Moreover, the antioxidant and immune ability of
the M. maxidenticulata group were significantly highest (P < 0.05). On biochemical indices, the M.
maxidenticulata group showed the highest level of estradiol, vitellogenin and testosterone (P < 0.05).
In addition, area of mature oocytes, the sperm density, sperm mass and primary spermatophore layers
were the largest in the M. maxidenticulata group. The results showed that M. maxidenticulata is a
potential new fresh-live diet for female and male L.vannamei broodstock.

Key words: Litopenaeus vannamei broodstock, Polychaete, Reproductive performance, Biochemical
indices, Histology
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Effects of Five New Materials added to Microdiet on the
Physical Properties, Growth Performance, Digestive Enzyme
Activity, Liver and Intestinal Structure, and Stress Resistance
of Largemouth Bass (Micropterus salmoides) Larvae and
Juveniles

Yuwan Li , Guanyu Liang, Pan Xiong, Junru Hu, Xifeng Zhu , Guoxia Wang"

Huazhong Agricultural University

Abstract: The purpose of this experiment was to study the effects of five new materials added to
microdiet on the growth performance, digestive enzyme activity, liver and intestinal structure, and
stress resistance of largemouth bass larvae and juveniles. 2880 healthy largemouth bass with an initial
body weight of (0.07 2=0.01) g were selected for the experiment and randomly divided into 6 groups,
with 4 replicates in each group and 120 fish per replicate. Imported commercial feed was used as the
control group (MI group), while the experimental group was fed with 4% spirulina platensis (SP
group), fermented earthworm paste (FEP group), soycomil (SO group), pichia pastoris (PP group), and
black soldier fly enzyme (BSFE group) in the basic diet for 33 days. The results showed that:
Compared with the MI group, the dissolution rates of SP, FEP, and PP groups were significantly
increased (P<0.05). The bulk density of the MI and FEP groups was significantly lower than that of the
other groups (P<0.05). Compared with the MI group, the BSFE group showed an increasing trend in
final body length, final body weight, and weight gain rate( P>0.05), while the weight gain rate, and
specific growth rate in SP and SO groups were significantly decreased (P<0.05); the viscerosomatic
indices and hepatosomatic indices of the MI, PP, and BSFE groups were significantly lower than those
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of the SP, FEP, and SO groups (P<0.05). The crude protein content of MI, PP, and BSFE groups was
significantly higher than that of SP, FEP, and SO groups(P<0.05); The crude lipid content of MI, FEP,
and BSFE groups was significantly higher than that of SP, SO, and PP groups(P<0.05). The alkaline
phosphatase activity in the intestine of FEP and SO groups was significantly increased (P<0.05). The
glucose content of the MI and BSFE groups was significantly lower than that of the other groups
(P<0.05). The liver cells in the MI, FEP, PP, and BSFE groups were arranged neatly, and the intestinal
tissue structure was clear and complete. The villus width in the MI group were significantly higher
than those in the other groups. Before stress, compared with MI, alkaline phosphatase was significantly
increased in the SO group, total antioxidant capacity was increased in the SP and FEP groups(P<0.05).
After stress, the survival rate in the SO group was significantly lower than that in other groups, and the
total antioxidant capacity in the PP group was significantly higher than that in the BSFE group
(P<0.05).

Key words: microdiet; new materials; largemouth bass larval and juveniles; growth performance;
liver and intestinal health; stress resistance
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Effects of dietary vitamin B1 on growth, intestinal digestion,
immune antioxidant capacity, and glucose metabolism in
hybrid snakehead (Channa maculateQ xChanna argus?) larvae

Yao Qin, Yushun Zheng , Guanyu Liang, Xifeng Zhu, Jixing Zuo, Guoxia Wang*2
South China Agricultural University

Abstract: This study investigated the effects of dietary vitamin B; (VBi) levels on growth
performance, intestinal digestion, immune-antioxidant capacity, and glucose metabolism in hybrid
snakehead (Channa maculate @ % Channa argus 3) larvae.A total of 1,200 fish with initial body
weight of (0.20+0.00) g were randomly allocated into five groups with four replicates each (60 fish per
replicate). The fish were reared in 50 L nylon cages in an outdoor aquaculture system and fed five
isonitrogenous and isolipidic diets containing 0 (T1), 10 (T2), 20 (T3), 30 (T4), and 40 (T5) mg/kg
VB for 28 days. Results showed that the T2 group had significantly higher weight gain rate and
specific growth rate than other groups (P<0.05), with significantly lower feed conversion ratio than T1
and T5 groups (P<0.05). Protein retention rate in T2 and T3 groups was significantly higher than in T1
group. Hepatic transketolase activity in T2 and T3 groups was significantly greater than in T1, T4 and
T5 groups (P<0.05), while lactate dehydrogenase activity in T2 group was significantly higher than in
T1, T4 and T5 groups (P<0.05). Intestinal trypsin and lipase activities in T2 and T3 groups were
significantly higher than in T1 group (P<0.05). Hepatic alkaline phosphatase, acid phosphatase and
lysozyme activities in T2 and T3 groups were significantly greater than in T1 group (P<0.05). Total
antioxidant capacity in T2-T5 groups was significantly higher than in T1 group (P<0.05), while hepatic
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malondialdehyde content in T2 group was significantly lower than in T1 group (£<0.05). In conclusion,
optimal dietary VB supplementation improved growth performance by enhancing glucose metabolism
and antioxidant capacity in hybrid snakehead larvae. Broken-line regression analysis based on weight
gain rate, hepatic VBi content and transketolase activity indicated the optimal dietary VB,
requirements were 8.70 mg/kg, 9.61 mg/kg and 9.72 mg/kg, respectively.

Keywords: Vitamin B1; Hybrid snakehead larvae; Growth performance; Digestive enzyme activity;
Antioxidant capacity; Glucose metabolism
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Effects of dietary vitamin C on growth performance, digestive
enzyme activity, and ammonia nitrogen stress resistance in
hybrid snakehead (Channa maculateQ xChanna argus?) larvae

Yao Qin, Yushun Zheng, Guanyu Liang, Jixing Zuo, Guoxia Wang*4
South China Agricultural University

Abstract: This experiment aimed to investigate the effects of dietary vitamin C (VC) levels on the
growth, digestion, and ammonia stress resistance of hybrid snakehead (Channa maculate @ *x Channa
argus 3) larvae. A total of 1,440 hybrid snakehead larvae with an initial body weight of (0.20 + 0.00)
mg were randomly divided into six groups with four replicates each (60 fish per replicate). The fish
were reared in 50 L nylon cages in an outdoor aquaculture system and fed six isonitrogenous and
isolipidic diets containing 0 (AA1), 60 (AA2), 120 (AA3), 180 (AA4), 240 (AAS), and 320 (AA6)
mg/kg VC for 28 days. Results showed that the AA3-AAS groups exhibited significantly higher weight
gain rate and specific growth rate than AA1 (P<0.05), with significantly lower feed conversion ratio
than AA1 and AA6 groups (P<0.05). Intestinal trypsin activity in AA3-AA6 groups was significantly
higher than AA1 and AA2 (P<0.05), while intestinal lipase activity in AA2-AA4 and AA6 groups was
significantly greater than AA1 (P<0.05). Hepatic alkaline phosphatase activity in AA2-AA6 groups
was significantly higher than AA1 (P<0.05), with AA3-AAS groups showing significantly greater acid
phosphatase activity than AA1, AA2 and AA6 (P<0.05). AA3-AA6 groups had significantly higher
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hepatic lysozyme activity than AAl and AA2 (P<0.05), while AA3-AAS5 groups demonstrated
significantly greater total antioxidant capacity than AA1 and AA2 (P<0.05), with AA3-AA4 groups
showing significantly lower malondialdehyde content than AA1 (P<0.05). After ammonia stress
challenge, the survival rate was highest in AA4 group, significantly exceeding AA1, AA2, AAS and
AAG6 groups (P<0.05). In conclusion, dietary VC supplementation at appropriate levels improved
growth performance by enhancing digestive capacity and immune-antioxidant ability in hybrid
snakehead larvae. Broken-line regression analysis based on weight gain rate, hepatic VC content and
post-stress survival rate indicated the optimal dietary VC requirements for hybrid snakehead larvae
were 185.22 mg/kg, 201.32 mg/kg and 177.63 mg/kg, respectively.

Keywords: Vitamin C; Hybrid snakehead larvae; Growth performance; Digestive enzyme activity;
Ammonia nitrogen stress.

149 of 285



B=EHE KEFRENYEFSER

Pk 3 P Rk g E A IVERE . SERE )
MUz IE B ey 50

ARZE, DRELx, ZEBROR, SN, EREL, SO EEE, Sdr, EHEE
R N e

B NVEAh 3 Fhas A B e AR i g e oo A ik gl AR K MRS L S e D RIIE @ RE R . 7E
FR RIS 2 A E L (BB 4 Control Group, CG) + 3.05 X 107 CFU/g | MR
( Clostridium butyricum, CB) . 0.95X 107 CFU/g #t45 2 fAF % (Bacillus coagulans, BC) 0 Al
0.2% BRI B2 LE (Saccharomyces Cerevisiae, SC) 1 FRAF- MG ME (7.04+£0.02) g36d. 45K T
:DCB E AU R (PDR) B EH#Rm (P<0.05) , Wk 2% (FCR) B& T (P<
0.05) o 2) XIQZHIFNE. MpiE g B g A i G T8 . Na®-K*-ATP BgvE 5 T CG. 3) ik
U5 AH I AN i v W B (LZMD L B A Bk (SOD) S H kS kB (GSH-
Px) HEEET CG (P<0.05) , SC IR (AKP) 35T CG (P<0.05) ; CBH
BC fFE Sy fbfE /1 (T-AOC) BEET CG (P<0.05) ; CBAfFFd & LEARE (CAT) M
N (MDA) BEMT CG (P<0.05 . 4 AU BpEREEE. REXRELEEST CG
(P<0.05) , CBHIBCIHiENZEEEE®T CG (P<0.05) . 5) I & F AN
@¥. gi b, RN CB. BC I SC ¥4 n] — g F2 BE b o8 2k 1 A=K L 42 i LV A i v 14
M fbae s, W EEEE, i T R SR BT .

G Al TR BEES I ATEE ARIGRER)

Effects of Dietary Probiotic Supplementation on Growth
Performance, Immune Function,and Intestinal Health in
Juvenile Bullfrogs (4quarana catesbeiana)

Pan Xiong, Zhibing Chen, Linna Li, Yunchuan Cai, Junming Cao, Wen Huang,Changsheng Mo,Jia
Cai*, Guoxia Wang**
Guangdong Ocean University

Abstract: To evaluate the effects of three probiotics on growth performance, immune capacity, and
intestinal health of juvenile bullfrogs in aquaculture, different probiotics were supplemented in the feed:
no probiotics (Control Group, CG), 3.05 X 10" CFU/g Clostridium butyricum (CB), 0.95 X 107

CFU/g Bacillus coagulans (BC), and 0.2% Saccharomyces Cerevisiae (SC). Juvenile bullfrogs (initial
weight 7.04 = 0.02 g) were reared under these conditions for 36 days. The results showed that: 1)The
protein deposition rate (PDR) was significantly increased (P < 0.05), and the feed conversion ratio
(FCR) was significantly reduced (P < 0.05) in the CB group. 2) The activities of hepatic and intestinal
trypsin, intestinal lipase, and Na" -K' -ATPase were higher in the treatment groups compared to the
CG group. 3) Lysozyme (LZM), superoxide dismutase (SOD), and glutathione peroxidase (GSH-Px)
levels in the liver and intestine were significantly higher in the treatment groups than in CG (P < 0.05).
Alkaline phosphatase (AKP) in the SC group was significantly higher than in CG (P < 0.05). The total
antioxidant capacity (T-AOC) in the liver of CB and BC groups was significantly higher than that in
CG (P < 0.05). Catalase (CAT) and malondialdehyde (MDA) levels in the liver of the CB group were
significantly lower than those in CG (P < 0.05). 4) Intestinal villus height and width were significantly
greater in the treatment groups compared to CG (P < 0.05). The intestinal muscularis thickness in CB
and BC groups was significantly higher than that in CG (P < 0.05). 5) An increasing trend in beneficial
bacterial abundance was observed in the treatment groups. In conclusion, dietary supplementation with
CB, BC, and SC could moderately improve growth performance, enhance digestive enzyme activity
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and immune-antioxidant capacity, and modulate intestinal microbiota in juvenile bullfrogs. Among
these, C. butyricum exhibited the most pronounced effects.

Keywords: Aquarana catesbeiana; Clostridium butyricum; Bacillus coagulans; Saccharomyces
Cerevisiae
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Effects of replacing dietary fishmeal with black soldier fly
larvae meal (BSFLM) on growth, hepatic and intestinal health
and functions in channel catfish (Ictalurus punctatus)

Yushun Zheng, Wenqing Huang, Kai Peng, Junru Hu, Yanhua Huang, Jixing Zuo, Guoxia Wang*
South China Agricultural University

Abstract: This study investigated the comprehensive effects of replacing fishmeal with black soldier
fly larvae meal (BSFLM) on the growth, hepatointestinal health, and physiological functions of
channel catfish (Ictalurus punctatus), aiming to establish the optimal replacement ratio that balances
growth performance and organismal health. Five isonitrogenous and isolipidic diets were formulated
by replacing fishmeal with BSFLM at 0% (GO, control group), 25% (G25), 50% (G50), 75% (G75),
and 100% (G100). Six hundred channel catfish with an initial body weight of (2.75 & 0.01) g were
selected, randomly divided into 5 groups, with 3 replicates per group and 40 fish per replicate. The trial
lasted 56 days. Compared with the control group, BSFLM had no effect on survival rate, weight gain
rate, protein efficiency ratio or feed conversion ratio of channel catfish(P>0.05) . The condition factor
was significantly higherin the G25 and G75 groups (P<0.05) .Compared with the control group, the
whole-body crude protein and crude ash contents were significantly increased (P<0.05). Compared to
the control group, intestinal trypsin, lipase, and Na® -K* -ATPase activities were significantly
increased in the G25 and G50 groups (P<0.05). BSFLM did not affect intestinal villus length or villus
width. The muscular layer thickness was significantly greater in the G25 group than in the
control(P<0.05). Hepatocyte volume was significantly enlarged in the G100 group, with cytoplasmic
vacuolization and increased transparency.Compared to the control group, hepatic acid phosphatase
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activity and complement C3 content were significantly decreased in the G25 and G50 groups (P<0.05).
Compared with the GO group, hepatic total superoxide dismutase and catalase activities were
significantly increased in the G25 group, while malondialdehyde content was significantly elevated in
(G25-G100 groups. Additionally, protein carbonyl content was significantly decreased in the G25 group
(P < 0.05). Compared to the control group, intestinal ZO-1 and CL-2 gene expression levels were
significantly increased in the G25-G75 groups (P<0.05).Under the conditions of this trial, complete
replacement of fishmeal with BSFLM in the diet did not negatively affect the growth of channel catfish.
Considering hepatointestinal health and physiological functions, a replacement level of 25%-50%

BSFLM is recommended as optimal.
Keywords: Channel catfish (Ictalurus punctatus); Black soldier fly larvae meal (BSFLM); Hepatic
and intestinal health and functions; Immunity and antioxidant capacity
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Toxic effects of povidone-iodine on Macrobrachium rosenbergii:
Concentration-dependent responses in oxidative stress, immu-
nosuppression, and recovery potential

Tianhui Jiao
Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences

Abstract: This study employed M. rosenbergii as the model organism to evaluate the acute toxicity
and sublethal effects of PVP-I through 4day exposure experiment followed by 7day depuration
period.Acute toxicity tests enabled the determination of 24-96h LCS50,with the 96h LC50 being
5.67mg/LL and the SC Dbeing 1.37mg/L.Based on this,three sublethal concentrations
(1.14,1.89,2.84mg/L) were tested over 4-day exposure followed by 7-day depuration period.Subacute
exposure at 1.89 and 2.84mg/L induced mitochondrial vacuolization,upregulated apoptosis-related
genes,and downregulated antioxidant gene expression.The high-concentration group also showed
sustained Toll gene overexpression and ACP gene suppression.After depuration, antioxidant gene
expression normalized;however,apoptotic markers in gill tissue remained impaired.Overall,high
concentrations cause irreversible gill damage via mitochondrial mediated apoptosis whereas lower
concentrations allow for greater recovery.These results offer crucial toxicodynamic insights for safer
PVP-I use and risk assessment in M. rosenbergii aquaculture.

Key words: povidone-iodine; Macrobrachium rosenbergii; immunosuppression; oxidative stress
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The Role of Transferrin in the Bacterial Defense of common
Carp (Cyprinus carpio)

Xiuying Cui
Engineering Lab of Henan Province for Aquatic Animal Disease Control, College of Fisheries, Henan Normal
University, Xinxiang, Henan, China

Abstract: Transferrin (TF) is a prototypical biological macromolecule protein known for its iron-
binding properties. TF proteins play a crucial role in modulating host iron homeostasis and defending
against pathogen invasion. In this study, we identified TF from common carp (Cyprinus carpio) and
proceeded to analyse its expression pattern and antimicrobial activity. The predominant expression of
CcTf has been observed to be in the liver. CcTF demonstrated a concentration-dependent binding
affinity for LPS, exhibiting binding, agglutination, and inhibition properties against six pathogenic
bacteria. A model of primary head kidney white blood cells infected with 4. hydrophila was
constructed. The study revealed that CcTF could modulate the expression levels of inflammatory
factors. Furthermore, the overexpression of CcTF resulted in an enhancement of the disease resistance
of the fish. In conclusion, in this study, these findings suggest that CcTF plays a critical role in the
innate immune response of common carp.

Key words: Cyprinus carpio, Tf, Aeromonas hydrophila, inflammatory response, antibacterial
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Expression pattern of claudin-3 gene in Oreochromis niloticus
in Streptococcus agalactiae infection and its role in blood-brain
barrier defense

JIN Shao-ling
Fisheries College, Guangdong Ocean University/Guangdong Provincial Key Laboratory of Aquatic Animal Disease
Control and Healthy Culture

Abstract: [ Objective ] Clone and characterize Nile tilapia claudin-3 to elucidate its role during
Streptococcus agalactiae infection. [ Methods] The 648-bp ORF (XM_005465025.4) was amplified,
and its 216-aa product (23.3 kDa, pl 8.12) was analysed in silico. qPCR quantified basal and post-
challenge expression in nine tissues; an in vitro blood-brain barrier (TVEC-01/TA-02) assessed
function during meningitis. [ Results ] Highest basal levels occurred in liver, head-kidney and brain.
After challenge, skin, liver, spleen and intestine displayed “up—down—up” kinetics; brain, muscle and
head-kidney showed initial suppression followed by recovery. [ Conclusion ] Claudin-3 is
dynamically modulated and essential for tilapia defense, notably in preserving blood—brain barrier
integrity against S. agalactiae.

Key words: Oreochromis niloticus; claudin-3 gene; Streptococcus agalactiae; blood-brain
barrier; defense
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Life history observation and species identification of a species
of leech on the body surface of Plectropomus leopardus

Ning Yangla,b,c, Xiaojie Bai 1a,b,c,Xiangyu Dula,b,c,Fangyan Jiang2,Hai Huangla,b,c
1. a.Yazhou Bay Innovation Institute; b.Key Laboratory of Utilization and Conservation for Tropical Marine
Bioresources of Ministry of Education ; c¢.Hainan Key Laboratory for Conservation and Utilization of Tropical
Marine Fishery Resources ;, Hainan Tropical Ocean University; Sanya Hainan 572022, China; 2.Tropical
Biodiversity and Bioresource Utilization Laboratory, Qiongtai Normal University, Haikou 571132, China)

Abstract: In order to determine the types of leech on the body surface of Plectropomus leopardus,
three aspects of the study were carried out in this experiment, including the morphological observation,
the observation of embryonic development, and the NJ method based on the morphological
observation. Species identification of constructed COI, NDI and 18s rDNA phylogenetic trees. When
the water temperature of the leech is 26-33 °C, the egg cocoon incubation period is 7-8 days, and it
takes 10 days for the young leech to develop to the first egg laying, that is, a complete life cycle of the
leech takes 17-18 days; The leech was observed to start dying 6 days after finishing spawning. These
basic research results provide important scientific basis for the subsequent development of targeted
prevention and control strategies.

Key words: leeches, embryonic development, COI, NDI, 18s rDNA
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Construction of a Mucosal Immune Spatial Atlas in Teleost
Fish: Multiplex Probes Reveal the Immune Microenvironment
of the Nasal Mucosa in Flounder (parichthys olivaceus)

Wang Jincheng, Sheng Xiuzhen, Zhan Wenbin

Ocean university of china

Abstract: The olfactory functions performed by olfactory organs of fish are involved in almost all life
activities. Continuous microbial exposure in the water has forced teleost fish to evolve nasal-associated
lymphoid tissues (NALT) to maintain the structural and functional homeostasis of the olfactory organ.
However, the knowledge of the NALT and nasal immune microenvironment of teleost fish is still in its
infancy due to the lack of specific probes, in which the composition and distribution of immune cells
and molecules are not well known. In this study, the olfactory mucosa of healthy flounder
(Paralichthys olivaceus) was divided into 5 different regions based on its morphological characteristics,
and multiple histological staining techniques revealed the presence of highly abundant blood vessels,
collagen fibers, and nerve networks in the olfactory organ. Using various probes, innate and adaptive
immune cells and molecules in the olfactory mucosa were localized and quantified. Additionally, the
baseline expression levels of 47 immune genes in the olfactory sacs were assessed.

Key words: Flounder (Paralichthys olivaceus); Nasal mucosa; Immune microenvironment; Mucosal
immunity
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Application of Microfluidics in Rapid Detection of Aquatic
Products

Chaoying Zhang
Chinese Academy of Fishery Sciences

Abstract: Improving the safety detection efficiency of aquatic products is the key link to ensure food
safety. This report focuses on the innovation of microfluidic technology for rapid detection of aquatic
products. The report will focus on three core aspects : Firstly, in the aspect of online integrated
pretreatment, how to integrate and automate the steps of online adsorption, purification and elution of
complex targets by microfluidic chips is discussed, which greatly shortens the pretreatment time and
reduces human errors. Secondly, at the level of standard preparation, the application of microfluidic
precise standard addition method is mainly analyzed. Through the precise fluid control of nanoliter /
skin upgrade, the uniform and quantitative mixing of the standard substance and the sample to be
tested can be realized. Compared with the traditional ' medicated bath method ', this method has the
advantages of extremely low dosage, high mixing uniformity and good reproducibility. Finally, the on-
line integrated detection equipment based on the above technology is demonstrated, which seamlessly
integrates the pre-processing, reaction, and detection modules, truly realizing the "sample in result out”
on-site rapid detection of hazardous factors in aquatic products. This report aims to systematically
demonstrate how microfluidic technology can promote the development of fast detection technology
for aquatic products towards a new stage of efficiency, precision, and automation through
methodological innovation.

Key words: Microfluidics, Rapid detection, Online integration, Online pretreatment. Antibiotic
residues
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Investigation into the Mechanism of Poncirin Inhibiting
Thermostable Direct Hemolysin of Vibrio parahaemolyticus

Sizhuo Liu , Yushi Pan , Xiaoran Zhao*
College of Fisheries and Life Science, Dalian Ocean University

Abstract : A prevalent infection in aquatic animals, Vibrio parahaemolyticus (Vp) can cause
foodborne illnesses in humans as well as disorders in fish and shrimp. Among the various virulence
factors that Vp contains, the thermostable direct hemolysin (TDH) is thought to be one of the most
significant. Citrusin can bind to TDH selectively, as shown by data from surface plasmon resonance
(SPR), molecular docking and kinetic simulations, and micro-swim thermometry (MST). Citrusin
prevents the production of TDH tetramers, according to Western Blot research. Citrusin's decreased
reduction of hemolytic activity was discovered by site-directed mutagenesis, which also identified G12
and S92 as binding sites for the TDH-citrusin interaction. At subinhibitory citrusin concentrations,
transcriptome and proteome studies identified 22 co-downregulated genes and 4 co-upregulated genes.
These results suggest that citrusin affects VP pathogenicity by preventing the formation of TDH
tetramers and interfering with transcription and protein synthesis, offering new possible therapeutic
targets and avenues.

Key words: Vibrio parahaemolyticus; Poncirin; Thermostable direct hemolysin; Tetramer
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Myosin light chain 3 serves as a receptor for nervous necrosis
virus entry into host cells via the macropinocytosis pathway

Lan Yao

School of Marine Sciences, Sun Yat-sen University

Abstract: Nodaviridae infections cause severe mortality in insects and fish, with nervous necrosis
virus (NNV) posing significant threats to global fish populations. However, the host factors involved in
NNV entry remain poorly understood. We identify myosin light chain 3 from marine medaka (Oryzias
melastigma) (MmMYL3) as a novel receptor for red-spotted grouper NNV (RGNNYV), facilitating
internalization via macropinocytosis. MmMYL3 directly binds the RGNNYV capsid protein (CP), which
dependents on the arm and S domains of CP and the EF-hand2 domain of MmMYL3. In vitro
experiments showed that MmMYL3 siRNA, protein, anti-MYL3 antibodies or the arm domain
synthetic peptides blocked RGNNV entry. Moreover, in vivo administration of MmMYL3 protein also
inhibited RGNNV infection. Ectopic MmMYL3 expression enabled RGNNV internalization into
resistant cells. Notably, MmMYL3 facilitated RGNNV internalization through the macropinocytosis
pathway via the IGF1R-Rac1/Cdc42 axis. Collectively, our findings underscore MYL3’s crucial role in
NNV entry and its potential as an antiviral target.

Key words: nervous necrosis virus, myosin light chain 3, receptor, macropinocytosis
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Preliminary study on the Iron homeostasis regulatory genes in
Metschnikowia bicuspidata

Jun Liu, Jie Bao*, Hongbo Jiang*
College of Animal Science and Veterinary Medicine , Shenyang Agricultural University

Abstract: The fungus Metschnikowia bicuspidata causes "milky disease" in Chinese mitten crabs,
leading to high mortality and significant economic losses. As iron is a key virulence factor, this study
investigated its homeostasis in the yeast using multi-omics and gene editing. Transcriptomic analysis
under iron stress identified 27 iron metabolism-related genes, outlining a regulatory network.
Functional studies on key genes revealed that MbCccl, a vacuolar iron transporter, is crucial for iron
storage and detoxification. Its deletion impaired growth, stress tolerance, and virulence. MbSful, a
suppressor of iron uptake, negatively regulates iron absorption; its deletion increased metal sensitivity,
reduced virulence, and upregulated iron uptake genes, and it also influenced copper homeostasis.In
conclusion, M. bicuspidata maintains iron homeostasis via MbCccl and MbSful, providing a
theoretical foundation for novel disease control strategies targeting these pathways.

Key words: Metschnikowia bicuspidate, Iron homeostasis, MbCcc1, MbSful
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Whole genome sequencing and analysis of Bacillus
thuringiensis G-2, a pathogenic bacterium in the intestinal tract
of Odontobutis potamophila

Zhao Yan-hua, Xia Ai-jun, Xue Hui, Liu Guo-xing

Jiangsu Freshwater Fisheries Research Institute

Abstract: Understanding the biological characteristics and pathogenic mechanism of G-2 through
whole genome sequencing and analysis. Using third-generation PacBio RS II sequencing technology
combined with second-generation Illumina HiSeq 2000 sequencing technology to analyze the gene
function of this bacterium. The analysis of the genome sequencing results of G-2 shows that its total
number of genes is 5134, including 4977 protein coding genes and 157 non coding RNA genes.
Among the non coding genes, there are 107 tRNA genes, 42 rRNA genes, and 8 SRNA genes; 5 109, 3
339, 3 362, and 2 543 genes were annotated in the corresponding Nr, SwissProt, COG, and KEGG
databases, respectively; Analysis of virulence genes revealed that it contains multiple enterotoxin and
hemolysin genes, InA protein, phospholipase, and protein toxins. This study lays the foundation for
further understanding of the basic function of the genome of Bacillus thuringiensis and the prevention
and control of the disease.

Key words: Odontobutis potamophila; Bacillus thuringiensis; bacteria; genome
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From Starvation-Based Weight Loss to Precision Regulation:
Dual-Pathway Technology Exploration for Grass Carp Lipid
Metabolism

Jingjing Tian; Yuping Li; Yaqi Jin; Yihui Du; Binbin Wang; Mengmeng Ji

Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences

Abstract: Pond-cultured grass carp (Ctenopharyngodon idella) often face industry challenges such as
excessive abdominal fat deposition and strong muddy odor. "Fat reduction" is a key solution to these
problems. Currently, the industry widely adopts starvation-based weight loss (commonly known as
"water suspension") technology, which significantly improves fish quality but also results in
approximately 20% body weight loss and substantially increases the risk of stress-induced diseases. To
address this issue, this study systematically investigates two approaches: "preventing fat deposition"
and "promoting fat degradation." Mechanistic Insights: Chronic enteritis in farmed grass carp was
identified as a potential major cause of abdominal fat deposition. Based on this, functional feed
additives—such as deoxycholic acid, berberine, and Pennisetum sinese Roxb powder—were screened
and confirmed to effectively inhibit fat accumulation. Lipid Droplet Metabolism: The study revealed
the role of the arachidonic acid-COX-PGF, a signaling pathway in promoting lipid droplet
hydrolysis and autophagy.

Key words: Grass carp; Slimming; Quality improvement; Lipid metabolism; Healthy aquaculture
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Dynamic molecular responses of the sea urchin
Strongylocentrotus intermedius to pathogen infection: Insights
from a serial comparative transcriptome analysis

Jingxian Sunl, Jinming Liul, Mingyu Xue, Tanjun Zhao, Jian Song, Weijie Zhang, Yaqing Chang**,
Yaoyao Zhan**,
Key Laboratory of Mariculture& Stock Enhancement in North China’s Sea, Ministry of Agriculture and Rural Affairs,
Dalian Ocean University, Dalian, Liaoning, 116023, PR China

Abstract: To explore the dynamic molecular responses to pathogen infection in sea urchins, the sea
urchin Strongylocentrotus intermedius were infected by a causative pathogen strain of sea urchin black
peristomial membrane disease. Specimens were collected at different hours post—infection (hpi), and
comparative transcriptome analysis were performed. The results showed that 1) 771, 1437, 3477, 8417,
1566, and 2171 differentially expressed genes (DEGs) were identified at other hpi compared with the 0
hpi, respectively. 2) The number of upregulated DEGs was higher than that of downregulated DEGs at
each time point. 3) Among identified DEGs, main Rho—GTPase family members exhibited a general
upregulated expression trend during the examined infection process, the same as Caspase family
members. 4) Cell cycle and apoptosis pathways are most affected, the DEG enrichment level of which
remained in the top 30 and 50 throughout the infection process. To sum up, all findings will deepen
understanding of the dynamic molecular expression mechanisms of sea urchins in response to pathogen
infection.

Key words: Strongylocentrotus intermedius. Pathogen infection. Dynamic gene expression.
Comparative transcriptome analysis
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The Inhibitory Effect of Esculetin as a Quorum Sensing
Inhibitor on the Virulence and Biofilm of Vibrio anguillarum

GAO Qi YU Qing-hua WU Yun-peng GUO Zhi-xin ZHOU Wei-jia
College of Fishery and Life Dalian Ocean University

Abstract: Vibrio anguillarum causes aquatic diseases like hemorrhagic septicemia and gill rot. Its
biofilm, motility, flagellar synthesis, and virulence factors are regulated by quorum sensing (QS),
making QS inhibition a potential therapy. Vs traditional antibiotics, plant-derived drugs are safer,
lower-residue, and less likely to induce resistance. Among 33 tested natural compounds, esculetin’s
minimum inhibitory concentration against Vibrio anguillarum is 40 mg/L. At sub-inhibitory
concentrations, it inhibits biofilm (45.84%) and extracellular polysaccharides (27.23%), reduces
swarming (6.67%) and swimming diameters (25.76%), and suppresses virulence factors like
extracellular protease and hemolysis.RT-qPCR shows downregulation of ompU, vanR, rpoN, vanT,
vanO, flaB, hlyU. Molecular docking/simulations on significantly downregulated vanR/vanT confirm
stable binding with esculetin, vanT more stable. In conclusion, esculetin is an effective QS inhibitor, a
promising candidate for controlling Vibrio anguillarum infections, and offers a new way to
prevent/treat aquaculture vibriosis.

Key words: Vibrio anguilarum; esculetin; biofilm; quorum sensing; aquaculture
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Research on Morphological Transformation and Pathogenicity
of Metschnikowia bicuspidata in Chinese Mitten Crab

Yuting Wang,Jie Bao,Chengcheng Feng,Hongbo Jiang*
Shenyang Agricultural University

Abstract : “Milky disease”caused by Metschnikowia bicuspidata poses a significant threat to the
crayfish industry. Clearly understanding its morphological characteristics is crucial for disease
prevention and control. In this study, the yeast phase, pseudohyphal, and hyphal of M. bicuspidata
were found, and stable cultivation methods were established, as well as the morphological transitions
between yeast and hyphal phases were investigated.The results showed that pseudohyphal phase
M.bicuspidata. can be induced in V8 juice medium supplemented with mannitol and potassium
dihydrogen phosphate at 25°C, while hyphal phase can be induced in YPD liquid medium
supplemented with glucosamine and serum at 37°C. Hyphal phase can revert to yeast phase when
continued to be cultured at 25°C Among the different phases, yeast phase exhibited the strongest
adhesion, while hyphal phase showed the highest toxicity. This study established cultivation methods
for different phases of M.bicuspidata. and clarified their pathogenicity, providing guidance for further
understanding the life history of M.bicuspidata.

Key words: Metschnikowia bicuspidata, morphological transformation, pathogenicity, Chinese mitten
crab, milky disease

167 of 285



BOEH KEREFESKTRRERE

R FRBE DN 1 R ) et M nin R e - HTRE I A
Y FPE IR B

FdE, MR, BRME, KKT, B
KHEHEE K

WE: PGRP-SC2 1E A MK R MR 8 (1 ZW 1) SRR R 01, T AR S5 M 142 310 4 4 400 L 17 o 2
Moy, TGS TE E R BT R N . ABFTER L, FER R IR R &S GE LN
RpSC2) XN« ¥A BN &I e ol g« Bl g A a4 90 B 25 90 5 B B 2 0P g
M. g REW, 7ESNEE A LPS ¥ F, RpSC2 mRNA &% Fifl. ttah, vESHEH RpSC2 &
AL B e AT R R B 5 AT 2. W ER AT R, RpSC2 Hi4H 25 1 ml ik 25 33 o 1fn 24 P £
&=, WEPiA e/ (CAT MINOS) , /RN HE, SA& R FIRRSI . kA nih
iR E, fE RpSC2 Ml fgid il A R i@ p% . HMEE M. NF-xB K. Z RN FHEAKEME
W VA S8 B 2 5 B BR SI R (1 e L% o XU M R BEAN siRNA 236 45 itk — 253K W], RpSC2 @it ¥
T B RS 5 W B RORE N . A TSRS T RpSC2 fEMA AT TR IS T ER, N EMEZY)
T S TR TR

G FEREGA, IRMENES, SRR, T

A peptidoglycan recognition protein enhances immune defense
against vibrio infection by regulating the autophagy signaling
pathway in Ruditapes philippinarum

Jianxin Jia, Ruiyao Wang, Binghui Li, Tianyu Zhang, Hongtao Nie*

Dalian Ocean University

Abstract: PGRP-SC2 can specifically recognize the peptidoglycan components of bacterial cell walls,
thereby activating the host's immune defense response. This study found that a PGRP-SC2 (defined as
RpSC2) from R. philippinarum exhibited significant antibacterial activity against Vibrio. The results
indicated that the RpSC2 mRNA was significantly upregulated following stimulation with Vibrio and
LPS. Additionally, the RpSC2 protein can significantly enhance the survival rate of R. philippinarum
following infection with V. anguillarum. Pathological analysis revealed that the RpSC2 recombinant
protein significantly increased hemocytes, enhanced antioxidant capacity, and decreased the number of
V. anguillarum, ultimately alleviating hepatopancreas damage. Transcriptome results indicated that
RpSC2 might be involved in the immune response against Vibrio through the autophagy pathway. The
results of dual-luciferase and siRNA suggest that RpSC2 alleviates the inflammatory response by
activating the autophagy pathway. This study reveals the novel immunomodulatory role of RpSC2 in R.
philippinarum.

Key words: Ruditapes philippinarum, RpSC2, Vibrio, Immune response
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The Effects of mTORC1/C2 Signaling Pathway on Fat
Synthesis in Scophthalmus maximus

Ding Xiaolong, Ren Xu, Liu Yuxiao, Sheng Dong, Ren Wenqi, Wang Ying, Guo Zhixin

Dalian Ocean University

Abstract: Scophthalmus maximus is an important aquaculture species, yet improper feeding can lead
to nutritional fatty liver disease. The mTOR signaling pathway is vital for cell growth and metabolism.
In this study, three feeds were used: normal feed (11.69% fat), high - fat feed (16.58% fat), and feed
with compound Chinese herbal medicine (LS). Fish were fed for 14 days, and liver changes were
evaluated by pathological sections. Triglyceride content, mTOR signaling pathway activity, and lipid
synthesis - related gene expression were measured. After 14 days of high - fat feeding, significant liver
fatty degeneration occurred, with increased triglyceride levels and elevated expression of lipid
synthesis - related genes and mTORC1 and mTORC2 downstream effectors. Nevertheless, compared
to the high - fat group, adding LS reduced liver fatty degeneration and downregulated the above
indicators. This study provides a theoretical basis for understanding mTOR signaling pathway
regulation of lipid synthesis in fish and new insights into preventing and treating nutritional diseases in
aquaculture.

Key words: Scophthalmus maximus, nutritional fatty liver, mTOR signaling pathway, compound
Chinese herbal medicine, triglycerides
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TEMPERATURE ON DIV1 INFECTION IN
MACROBRACHIUM ROSENBERGII AND
TRANSCRIPTOMIC ANALYSIS

CHEN Jing, ZHAO Meng-yao, YAO Jia-yun, ZHENG A-qin, YUAN Xue-mei, HUANG Lei, PENG
Xian-qi and ZHANG Hai-qi
Agriculture Ministry Key Laboratory of Healthy Freshwater Aquaculture, Key Laboratory of Fish Health and Nutrition
of Zhejiang Province, Key Laboratory of Fishery Environment and Aquatic Product Quality and Safety of Huzhou City,
Zhejiang Institute of Freshwater Fisheries, Huzhou 313001, China

Abstract: In this study, we set up five experimental groups at different temperatures (26, 28, 30, 32,
and 34°C) for artificial DIV1 infection, and calculated its survival rate. The results showed that the
temperature of 34°C significantly inhibited virus replication in M. rosenbergii, decreased mortality, and
extended survival duration. The viral load in the hepatopancreas, gill, and muscle of M. rosenbergii
infected with DIV1 was determined at 24h and 72h. The results found that the virus rapidly
proliferated within 72 hours, however, a notable reduction in the viral load decreased significantly
when the water temperature increased to 30°C or above. In addition, transcriptomic analysis was
conducted on hepatopancreas of M. rosenbergii infected with DIV1 at different temperatures, and a
total of 8483 differentially expressed genes were identified. Furthermore, the expression levels of
immune genes CAT, Cu/ZnSOD, CTL, and ACP in M. rosenbergii infected with DIV1, revealing
significantly higher expression at temperature of 32°C compared to other temperatures.

Key words: Temperature; Decapod iridescent virus 1; Transcriptomic analysis; Regulating mechanism;
Macrobrachium rosenbergii
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Identification of two novel bacterial strains as the putative
cause of black mouth disease in farmed Strongylocentrotus
intermedius

Wanting Jiao, Mingyu Xue , Jinming Liu, Linghui Yu, Wenhong Mai, Tanjun Zhao, Yaoyao
Zhan, Yaqing Chang

Dalian Ocean University

Abstract : Black mouth disease (BMD) is a major bacterial disease of the cultured sea urchin
Strongylocentrotus intermedius, usually occurring in spring and winter. In January 2024, two dominant
bacterial strains,SIBMPMO04 and SIBMITO1, were isolated from the peristomial membrane and
intestine of diseased sea urchins from a farming area in the Yellow Sea, China. Gram staining,
morphological observation, artificial infection, and metabolic characterization were performed on both
strains. Results showed that SIBMPMO04 and SIBMITO1 belonged to the genus Vibrio. 16S rRNA gene
and phylogenetic analyses revealed 98.68% similarity between SIBMPMO04 and Vibrio bathopelagicus,
and 98.93% similarity between SIBMITO01 and Vibrio atypicus. Antibiotic susceptibility tests indicated
both strains were sensitive to chloramphenicol, florfenicol, imipenem, kanamycin, levofloxacin, and
polymyxin B. SIBMPMO04 was sensitive to gentamicin and amikacin, while SIBMITO01 was sensitive
to norfloxacin and sulfamethoxazole.

Key words: Strongylocentrotus intermedius Black mouth disease Pathogenic bacterial strains
Identification Synergistic pathopoiesis effect

171 of 285



BOEH KEREFESKTRRERE

Gy SENUEA S S AT DN

REH
RIEFPE R

WE: GBS KEa T (WM™ ERE. Hil. Zmbiia = 2RA W7 7,

SR 25N A F & S EU™ BN 25 b, WASKHEE., kbl &k AR Gl lE K

W, fAIETIP RSN EA TR AESHIENEse, BET MM SAEFmE. &
WEFRTIT I T JE 4F B B AF AR, BF X K% M X IRE /K £85I £F T8 s I 477998 JE /K 3 O B £
E,%$@%ﬁ§%%g,@ﬁ?%ﬁ%&%%%ﬁ%ﬁ& P T K O R AT HU YA R 2 5
J7iE, BRARORIE 12 SR A BORTE J1s i bUIR T S AR AR O BR 4 U 01284k,

IR 163 AN 5ELF B R B REA, B TEFBRE IR H14 AKROy E
2F A HURE P B KSR 0T 28 R, SRR ITRY, KEZHPLE 24 /NIFFD 48 /NI R FH XS
IR LR 85.8% 71.5%, R MA1% A HURE 1 T A R0 /b Ji 2416 d e f ks UG . AR5
TAE R K 2 A RO i R AL T 5%

G MK, JELAER, AR, . KO ERELT &

Development of a Marine Fish Vaccine for Scuticociliate

Ruijun Li
Dalian Ocean University

Abstract : Scuticociliate pose a serious threat to industrialized marine fish farming. This study
investigated scuticociliate vaccines. Targeting Pseudocohnilembus persalinus the epidemiological
agent of scuticociliatosis in marine fishes in the Dalian region, a purification and culture method for
scuticociliate was established using a fish meal-based modified culture medium. A freeze-thaw method
for scuticociliate was also developed, resulting in strains maintaining robust viability after 12 weeks of
cryopreservation. The virulence of serially passaged scuticociliate was analyzed and compared,
resulting in the identification of 163 proteins associated with scuticociliate virulence, and a method for
scuticociliate virulence restoration was established. Twenty-eight days after immunization with the
vaccine, the relative parasite reduction rates reached 85.8% and 71.5% at 24 and 48 hours, respectively,
demonstrating that the whole-worm vaccine effectively reduces scuticociliate infection in fish wounds.
This work provides a reference for the development of vaccines for marine fish parasites.

Key words: Marine fish, scuticociliate, parasites, vaccines, Pseudocohnilembus persalinus
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Inhibitory Effect of an Inhibitor Combination on Diesel-
Induced Skin Ulceration in Apostichopus japonicus and
Transcript Expression Analysis

Xiaonan Li, Yajie Deng, Shufeng Li, Haoran Xiao, Fenglin Tian, Jingli Huang, Lingshu Han, Chong
Zhao, Luo Wang and Jun Ding

Dalian Ocean University

Abstract: With the increasing frequency of offshore oil spill accidents, diesel pollution has become
one of the significant environmental threats to the health of Apostichopus japonicus. This study
evaluated the protective effects of an inhibitor combination developed by our research team on A.
Japonicus under diesel stress.The results showed that the inhibitor significantly reduced the ulceration
area of A. japonicus, decreased autolytic enzyme activity, and increased antioxidant enzyme activity.
Transcriptomic analysis revealed activation of pathways such as Notch signaling, glycosaminoglycan
biosynthesis, and ECM remodeling. Upregulation of detoxification and antioxidant genes (UGTs,
CYP1A1, GSTs) enhanced detoxification and oxidative stress defense. Additionally, activated energy
metabolism pathways supported tissue repair and defense, demonstrating the inhibitor's effectiveness
in mitigating diesel-induced damage.These findings provide a theoretical basis for developing oil
pollution prevention strategies in aquaculture environments, making it a highly practical and
meaningful topic.

Key words: Diesel pollution; Skin ulceration in Apostichopus japonicus; Inhibitor combination
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A washing-less biosensor based on the dual functions of
magnetic separation and signal output of magnetic
nanoparticles for the rapid and visual detection of enrofloxacin

Jiangqi Wang

Zhejiang Institute of Freshwater Fisheries

Abstract : Herein, a simple and washing-less biosensor that took full advantage of magnetic
nanoparticles (MNs), i.e., magnetic separation and signal output, was developed for the rapid and
sensitive detection of enrofloxacin (ENR) residues. The surface of MNs with diameters of
approximately 20 nm (MN20) and 130 nm (MN130) were modified with ENR and antibodies to
prepare MN20-ENR and immunomagnetic nanoparticles (IMN130), respectively. In the absence of
ENR, the MN20-ENR analogues were captured on the surface of IMN130, forming “MN20-ENR-
IMN130” complexes, which were larger in volume and could be quickly separated in a magnetic field.
While in the presence of ENR, the target ENR competed for the binding sites on IMN130 surface,
inhibiting the formation of the “MN20-ENR-IMN130” structures. Therefore, the separation speed
significantly slowed down. Qualitative or semi- quantitative determination of ENR residues could be
achieved via visual observation of the color changes, while quantitative detection was also achieved
with the aid of a microplate reader or merely a smartphone.

Key words: Magnetic nanoparticles; Enrofloxacin; Visual detection; Washing-less; Smartphone
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Probiotic Effects of Bacillus inaquosorum D7-HSJ9 Fermented
Soft Pellet Feed on Tilapia

Zongsheng Xie, Jixin Jia, Xiaoting Li, Yuyue Qin, Jia Fu, Haochen Li, Chunyan Peng, Ying Liu, Bin
Gong”

College of Marine Sciences, Beibu Gulf University

Abstract: The streptococcosis caused by Streptococcus iniae kills a variety of economically valuable
freshwater and marine fish species and has devastated the global aquaculture industry. This study
evaluated the probiotic effects of Bacillus inaquosorum D7-HSJ9-fermented soft pellet feed (FSPF) on
Nile tilapia (Oreochromis niloticus), focusing on resistance to S. iniae, growth, and physiology. Strain
D7-HSJ9 was identified via morphology and genomics, with confirmed safety (non-hemolytic,
antibiotic sensitivity), enzyme production (amylase, protease, cellulase), and environmental
adaptability. Three FSPF groups (RKL: D7-HSJ9; BL: D7-HSJ9+Lactobacillus rhamnosus; BLS: D7-
HSI9+L. rhamnosus+Saccharomyces cerevisiae) and a control (unfermented feed) were tested in an 8-
week feeding trial, followed by S. iniae challenge. RKL showed the highest S. iniae protection rate
(42.86%), optimal growth (higher WGR, SGR; lower FCR), improved intestinal villus width and
digestive enzyme activity, reduced hepatic steatosis, and modulated gut microbiota (decreased
pathogen, increased probiotics). FSPF with Bacillus D7-HSJ9 modify the complete pelleted feed’s
composition, affecting microbial communities and reshaping intestinal microbiota. Transcriptomic
analyses revealed upregulated immune genes (E3-TRIM39, NLRC3, CTLI10, Mx, and Hol) and
downregulated immunosuppressive genes (LTA4, Plc2, angptl3, VICN-1, and PDI) in RKL. In
conclusion, D7-HSJ9-singly fermented FSPF enhances tilapia disease resistance and health, offering a
green alternative for aquaculture.

Key word: Bacillus; fermentation; gut microbiota; transcriptomic analysis; intestinal metabolome
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Identification and Functional Study of High-Iron Reductase
Genes in Metschnikowia bicuspidata

Lu Liu, Jie Bao, Chengcheng Feng, Hongbo Jiang
Shenyang Agricultural University

Abstract: Metschnikowia bicuspidata is the primary pathogen of "milk disease". High-iron reductase,
a key component of fungal reductive iron uptake pathway, is mainly distributed on the cytoplasmic
membrane and catalyzes the conversion of poorly absorbable Fe** to absorbable Fe?* . In this study,
9 high-iron reductase family genes were identified in M. bicuspidata. Using gene editing techniques,
phenotypic analysis of deletion strains showed impaired growth performance and increased sensitivity
to low iron (0 mM), high iron (2 mM), low copper (0 mM) and oxidative stress (2 mM H, Oz ).
Enzyme activity assays revealed reduced activity in deletion strains. Under iron deficiency, both
deletion and wild-type strains showed growth trends and peaks, with deletion strains significantly
lower than wild-type. No such trends or peaks were observed under iron sufficiency. This study
systematically characterized the high-iron reductase family in M. bicuspidata and preliminarily
revealed their response mechanisms under different conditions, providing insights into iron response
mechanisms of aquatic pathogens.

Key words: Metschnikowia bicuspidata; Milk disease; High-Iron reductase; Functional study
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Research on rapid detection method for antibiotic residues in

aquatic products based on dual signal amplification from
CRISPR-DNase I

Yafang Shen, Xingyue Tang, Jiangqi Wang, Yanna Cui, Qiuyue Hu, Yuxin Wu, Guijie Hao

Zhejiang Institute of Freshwater Fisheries

Abstract: Antibiotic residues in aquatic products have become one of the important hazardous factors.
In this research, a DNase I-assisted CRISPR/Casl2a biosensor was developed for the detection of
enrofloxacin (ENR) residues. In this biosensor, target ENR competed with deoxyribonuclease I
(DNase I)- and bovine serum albumin-ENR composite-modified gold nanoparticles (AuNPs-DNase I-
ENR) for the binding sites on the surface of antibody-modified magnetic nanoparticles. Then, the
captured AuNPs-DNase [-ENR degraded the activator DNA in the solution, which inhibited the
activation of the CRISPR/Casl2a system. Finally, the fluorescence released by the activated
CRISPR/Casl2a system was measured for the quantitative detection of ENR. The dual enzymatic
amplification from DNase I and the CRISPR/Cas12a system guaranteed the sensitivity of this method
with a low detection limit of 0.04 ng/mL.

Key words: CRISPR; DNase I; antibiotic residues; biosensor; rapid detection
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The response patterns and functional analysis of the AOX gene
in mud clamss to environmental stress

Shunan Jia; Yihang Wang; Xiumei Zhang
Zhejiang Ocean University; Fisheres College; Laboratory of Marine Fishery and Fisheries Carbon Sink

Abstract: The mud clams (Tegillarca granosa) is one of the traditional farmed shellfish species in
China. By cloning the full-length sequence of mud clams AOX using RACE technology, and
simulating common environmental stresses such as temperature, salinity, desulfurization substances,
and heavy metal cadmium, further studies were conducted on the functions under the combined action
of temperature and inhibitor SHAM. The results showed that the full-length of the mud clams AOX
gene was 2504 bp, with an open reading frame of 1047 bp. RT-gpcr revealed that AOX was expressed
in all tissues of the mud clams. Under different stress conditions, the expression level of AOX showed
significant temporal and intensity-dependent changes: it was significantly induced under temperature
stress, showed short-term induction and long-term inhibition under salinity stress, showed time-
dependent upregulation under desulfurization and sulfide stress, and was significantly inhibited under
cadmium stress. Under the combined action of temperature and inhibitor, mitochondrial calcium
homeostasis disorder and membrane potential increase occurred, and the significant accumulation of
mitochondrial reactive oxygen species and oxidative damage marker 4-HNE was observed. The
ATP/ADP ratio was significantly reduced, and all died after 7 days of high temperature + SHAM
treatment, proving that AOX is the key to maintaining the survival of the organism under high
temperature. In summary, the mud clams AOX gene has conserved AOX structural characteristics, has
specific responses to various environmental stresses, and regulates mitochondrial function, maintains
cellular energy homeostasis, and alleviates oxidative damage, playing a key protective role in mud
clams's response to environmental stress (especially temperature stress). This study provides a
theoretical basis for clarifying the molecular mechanism of shellfish stress resistance.

Key words: Tegillarca granosa; AOX; environmental stress

178 of 285



BOEH KEREFESKTRRERE

B irak1 ZEAEHTER AR AIREE ST %
SNP JF-%k

SR, EERAE, WEWERH, XIFNEE, Gazahegn Wakjira Yadata, X4 R, BX#A
A

WE: ANFE-1ZHRMHXBE 1 Grakl) 2028500 K G 1 E 5 I . AR 5T
(Siniperca chuatsi) 1] irakl AT T AWE B ¥ 5 RIE ST BREEKTHEME (deromonas
hydrophila) )&, irakl 7EFFAEFISLE AR EE B (P<0.05) o WHEEAZAE /R, irakl mRNA
5 A. hydrophila DNA £ FF I b i B 3t s 07 . 138 R 4K 2,264 bp, &4 Death 45 #4385 F1 PKC
gERYIR . B 44 SNP 7 A, Ho2 B 258 2.305 (P=0.316) + 7.829 (P=10.02) . 1314
(P=0.518) A1 11.369 (P=0.003) , Hd SNP2 REF&MA-IRAAR AT, 45 HREW, irakl &
L5t Himg K SR T e T i, Hodh SNP4 5P PR EAHOE, AIE RO A SR B BT
AR

REE: B, irakl; RE/KSHHIE; SNP

Expression analysis of the irakl gene in Siniperca chuatsi
against Aeromonas hydrophila and SNP development

Yu-xun Zhang , Jin-hua Gao , Xiao-li Yao , Yu-fei Liu , Gazahegn Wakjira Yadata , Jin-liang Zhao ,
Yan Zhao

shanghai ocean university

Abstract: The interleukin-1 receptor-associated kinase 1 (irakl) gene is a key regulator of fish innate
immunity. In this study, bioinformatics and expression analyses of irakl from Siniperca chuatsi were
performed. After Aeromonas hydrophila infection, irakl was significantly upregulated in the liver and
head kidney (P < 0.05). Double-label in situ hybridization showed strong co-localization of irakl
mRNA and A. hydrophila DNA in the liver. The full-length irakl (2,264 bp) contained a Death and a
PKC domain. Four SNPs were identified; ¥ values for SNP1-SNP4 were 2.305 (P = 0.316), 7.829 (P
=0.02), 1.314 (P = 0.518), and 11.369 (P = 0.003), respectively, with SNP2 deviating from Hardy—
Weinberg equilibrium. Overall, irak1 plays a regulatory role in resistance to A. hydrophila, and SNP4
shows a significant association with disease resistance, suggesting its potential as a molecular marker
for selective breeding in S. chuatsi.

Key words: Mandarin fish; irak1l; Aeromonas hydrophila; SNP
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Biotin supplementation enhances immune and antioxidant
responses and disease resistance in Apostichopus japonicus
exposed to Vibrio splendidus

Ye Tian, Kaihao Zhao, Yajie Deng, Jinge Yu, Jiaqi Liu, Lingshu Han, Jun Ding
1. Key Laboratory of Northern Aquatic Germplasm Resources and Genetic Breeding in Liaoning Province, Dalian
Ocean University, Dalian 116023, China; 2. Key Laboratory of Mariculture & Stock Enhancement in North China’s
Sea, Ministry of Agriculture and Rural Affairs, Dalian Ocean University, Dalian 116023, China

Abstract: Apostichopus japonicus, an important marine species, suffers mass mortality from Skin
Ulceration Syndrome caused by Vibrio splendidus. Biotin (vitamin B7), a cofactor in carboxylase-
dependent pathways, boosts growth, immunity, and antioxidant functions in many animals, but its role
in echinoderms is unclear. This study assessed the effects of 1.0%, 1.5%, and 2.0% biotin
supplementation on immune and antioxidant responses and resistance to V. splendidus in A. japonicus
over 21 and 56 days. Results showed that the 1.5% biotin group had the highest survival rate—1.6
times higher than the control in the short term, with ACP and AKP activities increasing by 3.6 and 2.4
times, and LZM by 1.2 times. Long-term survival ncreased by 1.7 times, with phagocytosis and
respiratory burst activity increasing by 1.9 and 1.8 times. sod, ferritin, and hsp70 gene expression
increased by 2.1, 2.0, and 1.6 times, respectively. Biotin supplementation, especially at 1.5%,
significantly enhanced survival and immunity, offering a potential strategy for managing skin necrosis
syndrome in aquaculture.

Key words: Apostichopus japonicus, Vibrio splendidus, Biotin; Immunity; Antioxidant; Skin
Ulceration Syndrome
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Transcriptome Analysis Reveals a Role for CD36 in
Scophthalmus maximus against Aeromonas salmonicida

Ren Wengqji, Liu Yuxiao, Ding Xiaolong, Wang Ying, Sheng Dong, Ren Xu, Guo Zhixin

Dalian Ocean University, Dalian, China

Abstract: Scophthalmus maximus is a significant cultured fish facing increasingly severe disease
challenges, with Aeromonas salmonicha causing furuncles in turbot. A transcriptome analysis of liver
tissue from turbot infected with A.salmonicida 24 hours post-infection identified 2,363 DEGs(1048 up-
regulated and 1315 down-regulated). GO functional analysis indicated that the DEGs were
significantly enriched in biological processes such as the cellular macromolecular metabolism and
cellular biosynthesis. KEGG analysis revealed enrichment in immune and metabolic pathways such as
the NOD-like receptor and insulin signaling pathways. The qRT-PCR validation corroborated the
sequencing results. Notably, the expression of CD36, a key lipoprotein transporter, decreased
significantly at 2 hours post-infection and then increased substantially at 6 hours, with elevated levels
observed in the liver and spleen. These results underscore the critical role of CD36 in the immune-
metabolic interplay and lay the groundwork for investigating the immune-metabolic response to
infections in turbot.

Key words: Scophthalmus maximus; Aeromonas salmonidum; Liver tissue; transcriptome analysis;
CD36
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Genome-wide identification, characterization, and expression
analysis of scavenger receptor genes in orange-spotted grouper
(Epinephelus coioides)

Feirong Yuan, Shuisheng Li, Yong Zhang, Danqi Lu

School of Life Sciences, Sun Yat-Sen University

Abstract: Scavenger receptors (SRs) are a diverse group of pattern recognition receptors that mediate
innate immune defenses in teleosts, but their diversity and functional roles in Epinephelus coioides
have not been fully characterized. Here, 13 SR genes were identified through genome-wide mining and
classified into five subclasses (class A, B, F, H, L). Bioinformatic analysis, including exon—intron
organization, motif composition, conserved domains and selection pressure analysis, revealed high
intraclass conservation. Expression analysis under two distinct challenges — Vibrio harveyi infection
and low-salinity stress — revealed that several SR genes, including EcCSCARAS, EcSCARBI1, and
EcSCARF2, were significantly regulated in a time- and tissue-specific manner. Enrichment analyses
indicated associations with membrane-related transport, lipid metabolism, and immune pathways,
supporting their potential roles in stress adaptation. These findings enhance our understanding of SR
function and provide a basis for immune-related strategies to improve fish health in aquaculture.

Key words: Scavenger receptors, Epinephelus coioides, Vibrio harveyi, low-salinity stress
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Yorkie negatively regulates the Crustin expression during
molting in Eriocheir sinensis, thereby influencing its immune
defense capability

Yuting Xi, Jialin Li, Zihao Wu, Yuhan Ma, Chang Liu, Yuhan Tu, Yiyang Xu, Siyue Li, Junwei Guo,
Jinming Yu, Haidong Zou, Jinming Yuan, Qilin Yi* , Shu Huang*

Dalian Ocean University College of Fisheries and Life Science

Abstract : The growth of Eriocheir sinensis involves multiple molting cycles, which render the
organism vulnerable to infection. The underlying immune regulatory mechanism remains unclear. This
study examines Yorkie (Yki), a key Hippo pathway transcription factor, analyzing its expression after
pathogen challenge during molting stages. Yki expression was highest in pre-molt stage, while
haemocytes bacterial clearance were weakest. 20E stimulation significantly increased Yki expression.
After pathogen challenge, Yki expression also rose, most notably in the post-molt stage. In contrast,
antimicrobial peptide Crustins expression was lowest in the late stage. Furthermore, inhibition of Yki
upregulated Crustins and activated NF-kB phosphorylation. In conclusion, this study establishes that
Yki impairs immune defense in Eriocheir sinensis during molting by suppressing NF-kB to inhibit
Crustins expression. These results provide a new framework for understanding immune regulation in
molting crustaceans.

Key words: Molting; Immune response; Yorkie; antibacterial peptide; Eriocheir sinensis
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The involvement of CLec-HTM/IgR-Syk-BCL10-mTOR/ERK
signaling pathway in immune priming of oysters

Jiejie Sun, Wei Wu, Tong Zhang, Zihan Wang, Zhicheng Guo, Hongsheng Yao, Xiaoxue Yan, Qian
Yang, Shuyi Mu, Lingling Wang, Linsheng Song
Liaoning Key Laboratory of Marine Animal Immunology, Dalian Ocean University, Dalian 116023, China

Abstract: Invertebrates have traditionally been considered to lack adaptive immunity and primarily
rely on innate immune responses to defend against pathogenic infections. However, growing evidence
in recent years has revealed that invertebrates can exhibit immune memory, characterized by enhanced
and accelerated immune responses upon re-exposure to the same pathogen. This study demonstrates
that in the Pacific oyster Crassostrea gigas, the CLec-HTM/IgR-Syk-BCL10 signaling pathway
regulates the phosphorylation of mTOR and ERK, thereby influencing glycolytic metabolism and
histone modifications. This regulatory mechanism subsequently promotes the expression of
phagocytosis-related genes (ATPeV and Clathrin) and inflammatory cytokines (TNF) during
secondary challenge, ultimately enhancing hemocyte phagocytic activity and inflammatory responses.
Our findings elucidate a novel mechanism by which the CLec-HTM/IgR-Syk-BCL10-mTOR/ERK
axis governs immune memory in oysters through a glycolysis—histone modification signaling cascade.

Key words: Crassostrea gigas, Immune priming, Phagocytosis, Inflammation, Glycolysis, Histone
methylation
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Dietary supplementation of Chinese herbal medicines enhances
immune response, and resistance of rainbow trout
(Oncorhynchus mykiss) to infectious hematopoietic necrosis
virus

Wang, Qi; Pan, Yucai; Huang, Jingiang; Li, Yongjuan; Wu, Shenji; Zhao, Lu; Sun, Tongzhen; Kang,
Yujun; Liu, Zhe

Gansu Agricultural University

Abstract : Rainbow trout is an important cold-water economic fish species that is susceptible to
Infectious Hematopoietic Necrosis Virus (IHNV), leading to significant economic losses. This study
evaluated the effects of dietary supplementation with different concentrations (0, 10, 20, 30 g/kg) of
Compound Chinese Herbal Mixture (CHMM) on the immune response and resistance to IHNV in
rainbow trout. The results showed that CHMM significantly enhanced the activities of T-SOD, CAT,
AST, ALT, ACP, and AKP (P < 0.05). Additionally, it significantly upregulated the expression of NF-
kB, TNF-a, IFN-B, IL-1B, JAK1, HSP70, and HSP90 (P < 0.05). After IHNV infection, the activities
of T-SOD, ACP, and AKP in the CHMM groups were significantly increased (P < 0.05). The
expression of immune-related genes TNF-a, IFN-B, IL-1, HSP70, and HSP90 was also upregulated (P
< 0.05). The expression of the IHNV G protein gene in the 20 g/kg supplementation group was
significantly lower than in the other groups (P < 0.05). This study supports developing CHMM as an
immunostimulant for rainbow trout.

Key words: Rainbow trout; Chinese herbal medicines mixture; Antioxidant; Immune response; IHNV
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Isolation and characterization of bacteriophages for biological
control of Photobacterium damselae subsp. damselae in silver
pomfret mariculture

Jiasong Xie
School of Marine Sciences, Ningbo University

Abstract: In this study, we identified two bacteriophages that can specifically lyse PDD in the silver
pomfret culture environment, and we further analyzed their biological characteristics; the genetic
material of the bacteriophages was confirmed as DNA. Additionally, we studied the effects of
bacteriophages under different environmental conditions such as temperature and pH. The results
showed no significant change in phage titer between 28°C and 50°C, while at temperatures higher than
50°C, the phage titer gradually decreases, and the phage is inactivated at 80°C. Bacteriophage activity
remains unchanged under normal seawater pH conditions and can tolerate pH changes within the range
of 4-10. In artificical infection experiments, our results indicated that the selected phages had a certain
degree of protective effect on silver pomfret infected with PDD. In summary, we isolated and screened
two bacteriophages with relatively stable biological properties against PDD, providing a certain
theoretical basis for preventive strategies against PDD infection in silver pomfret mariculture.

Key words: Silver pomfret; Bacteriophage; Aquaculture; Photobacterium; Antimicrobial agent
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Lactate is involved in the regulation of the expression of
antimicrobial peptides through the HIF-10-NF-kB signaling
axis in Chinese mitten crab (Eriocheir sinensis) under hypoxia
stress.

Yuhan Ma, Yuhan Tu, Chang Liu, Yiyang Xu, Siyue Li, Junwei Guo, Yuting Xi, Jinming Yu, Haidong
Zou, Jinming Yuan, Zihao Wu, Shu Huang* , Qilin Yi*

Dalian Ocean University College of Fisheries and Life Science

Abstract : Hypoxia impairs the immune defense of aquatic animals. Lactate, the end product of
anaerobic glycolysis, exhibits immunomodulatory roles in higher vertebrates, yet its function in
crustacean hypoxic immune responses remains unclear. This study investigated the Chinese mitten
crab (Eriocheir sinensis), an economically important crustacean. Under hypoxia stress (DO<2 mg/L),
both lactate dehydrogenase (LDH) mRNA expression and histone lactylation (H3K18la) levels were
significantly elevated. Inhibition of LDH downregulated Anti-lipopolysaccharide factors (ALFs)
expression, whereas its activation enhanced ALFs production. Further research revealed that lactate
activates hypoxia-inducible factor-1o (HIF-1a), which promotes NF-kB nuclear translocation, thereby
positively regulating ALFs expression. In summary, hypoxia enhances histone lactylation and LDH
expression, and activates the HIF-1o0—NF-kB axis to upregulate antimicrobial responses. These
findings offer insights into the immune mechanisms of crustaceans under hypoxia and support disease
management in aquaculture.

Key words: Lactate; Antimicrobial peptides; Hypoxia stress; Immune response; Eriocheir sinensis
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Metagenomic and metabolomic analysis of changes in intestinal
contents of rainbow trout (Oncorhynchus mykiss) infected with
infectious hematopoietic necrosis virus at different culture
water temperatures

Hai, Qiang; Wang, Jianfu; Kang, Weiguo; Cheng, Shuru; Li, Jie; Lyu, Nana; Li, Yajun; Luo, Zhiyuan;
Liu, Zhe

Gansu Agricultural University

Abstract: IHN is a serious threat to rainbow trout aquaculture, and its mortality rate is closely related
to water temperature. This study compared gut microbiota and metabolite responses to IHNV infection
in rainbow trout at 12—13°C and 16—17°C using metagenomic and metabolomic analyses. The results
demonstrated that IHNV infection at 12-13°C led to a loss of eukaryotic communities, a surge in
pathogens like Yersiniaceae, and changes in 4087 metabolites, while infection at 16-17°C caused
marked enrichment of Streptococcaceae and Lactococcus lactis alongside changes in 4259 metabolites.
At both temperatures, 1-octadecanoyl-glycero-3-phosphoethanolamine and L-glutamate were
significantly upregulated. Additionally, immune-related metabolites showed significant correlations
with Lactococcus raffinolactis, Hypsizygus marmoreus, and Fomitopsis pinicola. This study elucidates
the temperature-dependent responses of the trout gut ecosystem to IHNV and identifies potential
probiotic bacteria, paving the way for novel IHN control strategies.

Key words: Rainbow trout; IHN; temperature; metagenomic; metabolomic
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Hexavalent chromium-induced toxic effects on the hematology,
redox state, and apoptosis in Cyprinus carpio

Yi-Ran Zhao
Heilongjiang Bayi Agriculture University

Abstract: Recently, hexavalent chromium [Cr (VI)] has posed potential threat to aquatic animals. The
objective of this study was to investigate the toxic effects of Cr (VI) on hematology, digestive enzyme,
redox state, and apoptosis in Cyprinus carpio. In this study, 300 C. carpio were randomly divided into
four groups and exposure to 0, 0.5, 1 and 2 mg/L Cr (VI) for 28 days, respectively. The result showed
that Cr (VI) exposure exerted significant toxic effects by reducing in the levels of hematology
parameters and serum calcium, increasing serum biochemistry, decreasing digestive enzyme. The Cr
(VI) exposure increased oxidative stress levels by increasing the levels of MDA, ROS and PC,
interfering with the enzyme activities of antioxidant system and finally breaking the redox state in C.
carpio. Additionally, our study found that Cr (VI) exposure induced intestinal and liver apoptosis in
different ways was mainly related to death receptor pathway and mitochondrial pathway, respectively.
The results suggest that exposed to Cr (VI) above 0.5 mg/L has potential toxic effects in C. carpio.

Key words: Hexavalent chromium, oxidative stress, apoptosis, digestive enzyme
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C3 restrict the escape of microbes through autophagy-lysosome
pathway

Wenwen Yang, Jiejie Sun, Linsheng Song

Dalian Ocean University; Liaoning Key Laboratory of Marine Animal Immunology

Abstract: As the key component of complement system, C3 plays important roles in complement
activation to regulate phagocytosis, lyse cells, mediate inflammation, and clear immune complexes. In
the present study, CgC3 in the cell-free hemolymph of the Crassostrea gigas was found to be able to
bind various polysaccharides and microbes and then interacted with membrane receptor CgCD18 to
mediate the entry of the CgC3-coated Vibrio into hemocytes. CZATPV1D in hemocytes sensed the
CgC3-coated Vibrio vacuole and recruited CgQATG16L1. The free CgC3 in hemocytes could also
recognize and bind the intracellular invading Vibrio and then directly recruited CgATGI16LI.
CgATGI16L1 recruited CgLC3 to promote the extension of autophagosome membrane. The
autophagosome then fused with lysosome to form autolysosome to degrade the CgC3-coated Vibrio.
The results collectively demonstrated that CgC3 was able to bind intra/extracellular microbes to form
intracellular microbe-associated complexes of C3-CD18-ATPV1D-ATG16L1-LC3 and C3-ATG16L1-
LC3, and then trigger intracellular antibacterial autophagy-lysosome pathway to eliminate the invading
microbes.

Key words: Crassostrea gigas; Complement system; Autophagy; Immune effect
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The regulatory role of CSCALDHG6AT1 in the oxidative stress
response of Crassostrea gigas under high-temperature stress

Xingyi Feng
Marine Biology and Biotechnology Laboratory

Abstract: High temperatures induce the production of a large amount of MDA in the oysters, and
even lead to mass mortalities. ALDH degrades MDA and has attracted increasing attention for its role
in enhancing antioxidant defense capacity. This study identified 14 ALDH family members in the
oyster genome. Among them, CgALDHO6A1 harbored a conserved ALDH F6 MMSDH domain.
Following injection of CgALDH6A1 siRNA, the MDA content increased significantly, while the
activities of SOD and CAT, and T-AOC decreased significantly under high-temperature stress.
Meanwhile, the gill tissue was observed to be disorganized with obvious filament swelling. Following
injection of CZALDH6A1 agonist, the MDA content decreased significantly, while the activities of
SOD and CAT, as well as T-AOC all increased significantly. However, no obvious morphological
change was observed in the gill. These results demonstrated that CSALDH6A1 was key in regulating
the oxidative stress response by degrading MDA under high-temperature stress and cooperated with
the antioxidant system to reduce oxidative stress.

Key words: CgALDH6A1; MDA high-temperature stress; Pacific oyster Crassostrea gigas
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Preliminary Investigation of the Immune Response and
Immune Evasion Mechanisms of Silver Pomfret (Pampus
argenteus) to Photobacterium damselae subsp. Damselae

Youyi Zhang; Yajun Wang; Jiabao Hu
Zhejiang Wanli University Ningbo University

Abstract: The silver pomfret (Pampus argenteus) is a commercially important marine fish species,
yet disease poses a major challenge to its industrial aquaculture. Among the various pathogens
affecting this species-including parasites, bacteria, and viruses-PDD stands out due to its high lethality.
PDD is a virulent, broad-host-range marine bacterium often causing hemorrhagic septicemia, this study
demonstrates that PDD infection disrupts immune and metabolic homeostasis in silver pomfret and
markedly suppresses antigen presentation during mid to late infection stages. Further analysis showed
that PDD secretes virulence factors, including hemolysin HlyA,, which damage the phagolysosomal
membranes of host cells. In addition, a host co-factor -the phagosome-related gene gilt-ifi30a - was
found to promote phagosomal escape, helping the pathogen avoid phagocytic clearance. Silver pomfret
also exhibits specific immune deficiencies, such as dysregulated JAK-STAT-GILT transcription due to
the IFNg motif deletion and a contracted MHCII gene family, which together weaken antibacterial
immunity and sustain a cycle of “pathogen evasion and host suppression.”

Key words: Silver Pomfret; Phagosome; Immune evasion; Hemolysin
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Population genetic structure of Uroteuthis edulis in the East
China Sea based on the COI gene

Zixuan Yang, Feiyu Wu, Zhou Fang
Shanghai Ocean University

Abstract: Uroteuthis edulis is a significant economic cephalopod resource utilized by mainland
China, Taiwan, and Japan. Understanding the population genetic structure of U.edulis is essential to
evaluate the changes of its resource abundance. In this study, we used the COI gene as a marker to
evaluate the population structure of U.edulis. Molecular marker analysis indicated that the sampled
individuals were categorized into three populations (ES1, ES2, and ES3). All populations exhibited
high haplotype diversity indices (Hd) and low nucleotide diversity indices (Pi), with the ES2
population showing the lowest Hd and Pi values. Analysis of molecular variance (AMOVA) revealed
that genetic variation among populations accounted for 89.06% of the total variation. The phylogenetic
tree illustrated distinct lineage clustering, with each population forming a separate clade.Combined
with the biological information, it was observed that the majority of female individuals were larger in
size and exhibited high sexual maturity.

Key words: Uroteuthis edulis; East China Sea ; COI; Genetic diversity; Population genetic structure
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Synergistic Habitat Changes and their response to climate
change of Small Pelagic Fish in the Northwest Pacific Ocean

Fang XN, Yu W.
Shanghai Ocean University

Abstract: This study evaluated the effects of spatiotemporal scale on joint species distribution models
across six scales and four models, identifying the annual scale at 0.25° resolution with the HMSC
model as optimal. Based on this framework, we analyzed the interspecific relationships among fishery
species in Northwest Pacific—Scomber japonicus, Sardinops melanostictus, and Ommastrephes
bartramii—along with their habitat distributions and collective responses to climate variability. Results
revealed a positive relationship between S.japonicus and S.melanostictus, but negative relationships of
both with O.bartramii. During El Niflo, S.japonicus and S.melanostictus exhibited broader
environmental niches and expanded habitats, whereas under La Nifia, O.bartramii showed a wider
niche and larger suitable habitat. These patterns indicate that positive interspecific relationships reflect
similar environmental responses and niche overlap, leading to synchronous habitat shifts under ENSO,
which may influence resource abundance. Conversely, negative associations correspond to
asynchronous responses.

Key words: Spatio-temporal scale, Interspecies relationship, habitat distribution, Mesopelagic
fish, climate variability

194 of 285



BHEH AR

VEALIS P TR R TRl B5 175 S AL 2l A5 M b -
AN T S SRIE AR5

iR, PRETE . 5
RS

WE: HORME R, s &5 kAR IR, Mmisemsh s s, K
WEFE R JE AR A A RS, R T FIE £E 445 9m FE AR AL A TR A 52 o JRANT B A SV 7
JERF DY A E B R Gt i, XL R0 R T AR ATE SRR GEARMY T A S (Hl
2FE ) HAE (CM) (R | KEESm (AL (B MKEHEE (BS) (M
2D ) o HEWHUHA 8 AT IR B o (2 A3 I L) P e BB R B AR E SR SRS AL, T
FIE &3t — B IEIX A2 . fEmlifmE R, IS Al CM ARl R E N B 2%, AL fil BS %
RGNS, XA AT AT A S5 b e 17 T TR 6 0 4 FE B = AR SR, R X TR AR
JE ARG o H X AR R AR R I B R, R 2 — 8. 4k, FIE
YRR R A & B s, RUEREE a1, s IR R ee e ek 2, BN
(I 2 RE 715 Pl (4 A2 1% s SR 25 DT AH %

KRB VUL ARG LSRN 8 b M, AR

Dynamic responses of key economic species in the
Northwestern Pacific to fisheries-induced evolution: A study on
different life history strategies

Peiwu Han, Xinjun Chen, and Zhou Fang
Shanghai Ocean University

Abstract: Increasing evidences suggest that fishing activities can trigger evolutionary changes in fish
life history traits and thus affect population dynamics. In this study, an individual-based eco-
evolutionary model was applied to investigate the impact of fisheries-induced evolution (FIE) under
varying fishing pressures. The study focused on four economically important species in the
Northwestern Pacific representing four life history strategies: Sardinops melanostictus (S.
melanostictus, opportunistic strategists), Scomber japonicus (S. japonicus, intermediate strategists),
Thunnus alalunga (T. alalunga, periodic strategists), and Prionace glauca (P. glauca, equilibrium
strategists). As expected, we found that selective fishing drove these species to evolve towards faster
life history strategies and that FIE accelerated this evolution. Under high fishing pressures, the rate of
change in the life history traits of S. melanostictus and S. japonicus was more pronounced, but T.
alalunga and P. glauca showed slower changes. The changes allowed the evolved species to maintain
larger population

Key words: Life history strategy; Fisheries-induced evolution; Northwestern Pacific; Eco-evolutionary
model; Population dynamics
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Research on the Construction of a Traceability System for
China's Offshore Fishing Catches and Action
Recommendations

Shuting Lin

Xiamen University

Abstract: The seafood supply chain's complexity challenges end-to-end traceability. Establishing
traceability is vital for food safety, regulatory compliance, combating illegal fishing, and sustainability.
While the EU and US have mature labeling regulations, China lacks mandatory traceability standards.
This study examines China's offshore fishing-to-landing phase, identifying deficiencies in management
practices, traceability mechanisms, and regulations. Key challenges include: institutional fragmentation
and insufficient enforcement; disparate data standards creating information silos; and weak verification
infrastructure with high annual costs for equipment and cloud platforms, disproportionately burdening
small-scale fishers. We propose policy, technological, and collaborative recommendations. Through
these three drivers, China can establish a national smart traceability system by 2035, supporting
sustainable fisheries and consumer trust.

Key words: [UU; Traceability; Fisheries
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Assessing the non-stationary spatial effects of environmental
conditions on Illex argentinus in the Patagonian region

Lizi Zhang, Zhiping Feng, Pengchao Jin, Wei Yu

College of Marine Living Resource Sciences and Management, Shanghai Ocean University, Shanghai 201306, China.

Abstract: Illex argentinus is an important fishery species in the southwest Atlantic Ocean. Its
abundance is influenced by the marine environment. However, a growing body of research suggests
spatial non-stationarity. To investigate the potential spatial non-stationarity between the distribution of
I. argentinus and the complex marine environment in the Patagonian Shelf waters, we developed a
multi-scale geographically weighted regression model. The model results revealed significant spatial
heterogeneity between 1. argentinus CPUE and key environmental factors, including sea surface height
(SSH), water temperature at 50m depth (T50m), chlorophyll-a concentration (Chl-a), and sea surface
salinity (SSS). The local regression coefficients of these environmental factors exhibited significant
spatial variation, with effects particularly pronounced on the continental slope and in adjacent waters.
This provides evidence that the complex marine dynamic processes have shaped a spatially
heterogeneous marine environment, thereby influencing the distribution and feeding migration of I.
argentinu.

Key words: Illex argentinus; Spatial Non-stationarity; Multi-scale Geographically Weighted
Regression model; Patagonian Shelf
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Hydrodynamic performance analysis of model nets of the
Antarctic Krill beam trawl with different liner net ratios in
flume tank experiments

WANG Chenxin, TANG Hao

.College of Marine Living Resource Science and Management, Shanghai Ocean University, Shanghai 201306, China;

National Engineering Research Center for Oceanic Fisheries, Shanghai Ocean University, Shanghai 201306, China;

Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources, Ministry of Education, Shanghai Ocean
University, Shanghai 201306, China;

Abstract: experiments were conducted in a circulating flume tank to investigate the effects of liner
net proportions and sinker weights on the overall geometry, drag, energy consumption coefficient, and
stability. The results indicate the following: (1) A reduction in the liner net proportion led to decreases
in drag and energy consumption coefficient, while the net mouth height remained relatively unchanged.
Under identical conditions, a 20% reduction in liner net proportion resulted in a 12.02% decrease in
drag and a 5.66% reduction in the energy consumption coefficient. (2) With increasing flow velocity,
the beam trawl model exhibited a reduction in net mouth height, greater overall contraction and
increased drag. (3) Increased sinker weight was positively correlated with drag, net mouth height, and
energy consumption coefficient. (4) Reducing the liner net proportion while increasing sinker weight
resulted in more stable drag oscillations with reduced amplitude. Appropriately reducing the liner net
ratio and increasing the sinker weight can help reduce trawl drag and energy consumption.

Key words: Antarctic Krill beam trawl; liner net ratio; sinker weight; flume tank model experiment;
hydrodynamic performance
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Do the Phototactic Behaviors of reef-dwelling demersal marine
species Align with the Signal-Adaptation Hypothesis: case of
yellowfin seabream

Taocheng Cai

College of Marine Living Resource Sciences and Management, Shanghai Ocean University

Abstract: Light-emitting diodes (LEDs) have become indispensable tools for studying fish behavior
in both selective fishing practices and ecological sustainability initiatives. This study systematically
investigates how key light parameters spectrum, intensity, and duration influence the phototactic
responses of yellowfin seabream (Sparus latus). Thus, the behavior of juvenile yellowfin seabream was
analyzed under four LED spectral conditions and by integrating the phototaxis index (Ip) and
approach-avoidance index (f). The results indicated that yellowfin seabream exhibited varying degrees
of phototropism across four spectral frequencies, with responses ranging from strong to weak in the
order of blue light, white light, red light, and green light.Furthermore, an initial avoidance response
was observed with sudden exposure to light from darkness, while phototaxis progressively intensified
with extended exposure, indicating that light duration serves as a significant modulator. Moreover, the
findings substantiate the relevance of the Signal-Adaptation Hypothesis in the phototactic behavior .

Key words: Fish phototropic behavior, [llumination , Light intensity, light wavelength, Signal-
Adaptation Hypothesis, yellowfin seabream (Sparus latus)
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Rapid High-Fidelity Dynamic Simulation Method of Fishing
Nets

Wan-Tong Jia

Ocean University of China

Abstract : Rapid, high-fidelity dynamic simulation of netting systems is crucial for fishing gear
optimization and precise dynamic control. We accelerate the core algorithm. Then, Mesh grouping is
used for model order reduction, followed by interpolation-mapping-based fidelity reconstruction, thus
verifying the feasibility of the simulation method. A square-mesh and a diamond-mesh panel nets both
with 48 x48 meshes as representative cases were tested. Results show that with the batched matrix
assembly and row-wise storage, a conjugate-gradient solver, and a semi-implicit modified quasi-
Newton iteration, simulation time of two cases were reduced from 3200 s and 5600 s to 120 s and 200
s, respectively, raising the simulation efficiency to 95%. Across 2x2-24%24 groupings, larger grouping
increased force and deformation deviations. And fidelity scores decreased as grouping increases, at
3x3 (and finer),fidelity remained> 0.85 for both panels, while total runtime drops to 9-20 s. These
results deliver an efficient, high-fidelity net-dynamics solution and a core engine for digital-twin
applications.

Key words: Fishing net; Rapid simulation; High fidelity; Digital twin
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Hydrodynamic Optimization of Turtle Excluder Device (TED)
for Enhanced Trawl Performance and Sustainability

Pengpeng Li
Shanghai Ocean University

Abstract: The sorting grid called Turtle Excluder Device is one of the most extensively utilized and
efficient selective mechanisms in global trawl fisheries, designed to minimize bycatch, enhance the
escape success rate of non-target species, and improve the overall selectivity of trawl gear, thereby
playing a crucial role in sustainable fisheries management. Therefore, this study experimentally
investigated the influence of bar spacing, installation angle, and flow velocity on the codend
morphology and hydrodynamic characteristics. A prototype genetic algorithm was developed to
identify the optimal sorting grid configuration that improves hydrodynamic performance and maintains
the stability of the trawl codend. Fourier analysis is used to analyze the time-frequency contents of the
oscillation of hydrodynamic force. The results indicated that the presence of sorting grid inside the
codend increases the mean drag force by 29.33%-74.56% compared to an empty codend, with drag
force observed to increases with decreasing bar spacing, as well as with increasing installation angle
and flow velocity.

Key words: Trawl codend, Turtle Excluder Device, Genetic algorithm, Flume tank experiment, Drag
optimization, Sustainable fisheries
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Suitability of Hard Tissues for Age Determination in Sepia
esculenta: A Case Study from the East coast of China

Ou Yuzhe ,Liu Bilin
Shanghai Ocean University

Abstract: Sepia esculenta is an important commercial cephalopod along China’s eastern coast but
faces population decline due to overfishing, habitat loss, and climate change. Accurate age estimation
is crucial for resource management. In this study, 360 individuals were collected between September
and November 2021, and the microstructures of beaks, cuttlebones, eye lenses, and statoliths were
examined. The sagittal section of the upper beak showed clear daily growth increments, making it the
most reliable structure for age determination. The cuttlebone exhibited layered lamellae with similar
but non-daily increments, serving as an auxiliary material. Growth increments in eye lenses and
statoliths were indistinct and unsuitable for aging. Increment numbers in beaks, cuttlebones, and eye
lenses showed power relationships with mantle length. These findings provide a foundation for
understanding the growth characteristics of S. esculenta and support sustainable resource management.

Key words: Sepia esculenta, hard tissue, microstructure, age determination, East coast of China

202 of 285



BAEE  KEEVHFEFIPSKEESEE

SN KA IR KU R e A
R ERERE MR AP GRS L]

X, B, RALE
o [ A K K IR 2 A S F A SR K P A e, AR K= S E IR SRR R S0 %, LR HEK
LR TR R R TSR

WE: ERRAERT, BEEMANRHS™E, BhAESRGEREIFEREREFTHEL. &®
NP NAZ P 5 52 m0 SR AP B OC B, AR, H TR 2 20t SU il SGTE kb ANy oK
RGMAEMN, SEA TR RE i N AR AL . O3RN — 258k,
WHIUE e R AEH 2 BF AR N R YR, VRAS T PR A N AR AE S BRVE B A R 22 5 43
Ky R THEFEEY AR QBRI AR B Bl A, R TEAT X BRI
R, AL T PRE AR G AR RO R BE I (R AR S S . fJR . BT R NAR R
%, MWAEMREZ EME T aRRNREE, 8 1A ERFE N AR 2R E N R4 4 3

8 4% 8] FR 52T

REEE: SRNRYM RS AR NRPLH

203 of 285



BAEE  KEEVHFEFIPSKEESEE

U e 2 B AT AT AL 1 R AR B 52

T, T BT
A R S A ) BRI S A B A

WE: KLKIWTIBWEL 5 ACFERT R IR RIS, FUSE PR th Ee) /b e LR UG T3S
B AR, TERRT 2R R AR AR R . RS AR RS AR 8 N SRS R
@ﬁ%ﬁ%@%ﬁ%%ﬁ%ﬁ%%ﬁ&%ﬂﬂ%%*ﬁﬁ%ﬁ@% AHEFCEET XS 161 ANHE
E%ﬂ%%%ﬁ%%%%%ﬁ,@%Tkﬁ4@%¢%@%ﬁﬁ,ﬁ%ﬁ?ﬁﬂ%%ﬁ?ﬁm

SR MARGREY, KERBEZHMED 7 IUA TFEZR B, BB R 5 %
#V%m%%ﬂ =Dt B, BE @%%ﬁﬁm%%\mfﬁﬂffﬂﬁl¥zﬁiﬁ
FRLMESCER . [FINS, SRR B A VO L ST AR R 32 1 DU DA SR AR IR
ARHE, PSR 2 RS TR fe R ER . BRI S, AR TR 1R,
AR e A I B DR B AR VR IR RUBE b0k Sk /2 R TB A A BT P 2R T B[R4

R SLERSE: TREZRAM: B HAERL LRI E

The tempo and drivers of body macroevolution in extant
cephalopods

Chao Wang, Zhou Fang, Xinjun Chen

College of Marine living Resource Sciences and Management, Shanghai Ocean University

Abstract: Cephalopods evolved from Late Cambrian ancestors approximately 500 million years ago,
progressing from simple, externally shelled forms to modern species with diverse and complex
morphologies. Despite their varied body plans and adaptations, the macroevolutionary patterns and
drivers of their morphological diversification are not fully understood. We examine body size and
shape evolution across 161 extant genera, spanning over 400 million years of evolutionary history and
covering most genus-level variation. Analyses reveal four major phases of morphological
diversification with shifts in evolutionary rates and disparity. Morphological evolution shows nonlinear
relationships with environmental factors such as seawater oxygen, temperature, and salinity.
Additionally, wider habitat ranges, thermal tolerance, and ecological traits like feeding strategies
contribute to increased morphological diversity. These results reveal the combined influence of
climatic, ecological, and biogeographic factors on cephalopod morphology through deep time.

Key words: Cephalopods body, morphology diversification, paleoclimate change, macroevolution,
geometric morphometrics
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Nematode (Anisakidae) infection in the stomach of Antarctic
toothfish (Dissostichus mawsoni) and host-parasite trophic
interactions

Bixue Wang
Shanghai Ocean University

Abstract: Parasites are an important but overlooked component in the marine ecosystem, however,
the study on parasites of Antarctic fish, especially Antarctic toothfish (TOA, Dissostichus mawsoni),
remains limited. Parasitic infection is closely linked to the economic value of TOA, which is a
commercial fishery resource, while the presence of parasites also contributes to the complexity of
marine food webs. Investigating host-parasite interactions is thus essential for understanding their
important roles in marine ecosystem. Therefore, this study linked baseline biological information,
feeding ecology, and infection status of the TOA species, while employing stable isotope analysis to
explore the characteristics of parasite infection and host—parasite trophic interactions. The results
showed that infection rates in TOA were significantly influenced by specific prey items, and machine
learning analysis of stomach-content data identified the principal intermediate/paratenic hosts
responsible for transmitting parasites to toothfish. Beyond feeding, parasite infection was also affected
by factors.

Key words: Trophic interaction, parasite, toothfish, diet, food web
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Chromosome-level genome assembly and annotation of the
porcupine fish (Diodon hystrix)

Jun Ma, Liu Cao, Yanfeng Yue, Yatong Wu, Yan Lu, Pan Chen, Ning Yang, Lei Tang, Jingxiang Liu,
Hai Huang*
Hainan Tropical Ocean University

Abstract: The porcupine fish (Diodon hystrix), a coral reef teleost, is widely distributed in the
tropical and subtropical waters of the Pacific, Atlantic, Indian Oceans, and Mediterranean. However,
the absence of a high-quality refference genome hinders further research on biology and genomic
breeding. Here, we assembled the genome to chromosome-scale using PacBio HiFi, ultra-long reads,
and Hi-C sequencing. A total of 98.63% of the 713.62 Mbp genome is anchored into 23 chromosomes,
with a scaffold N50 of 31.52 Mb. The assembled genome contained 284.19 Mb of repeat sequences,
accounting for 39.82% of the assembly. The assembled genome achieved a BUSCO completeness
score of 97.7%, with 23,171 protein-coding genes identified, of which 22,221 were functionally
annotated. In summary, the high-quality reference genome provides useful genomic tools for
exploiting the genomic resource of D. hystrix and supports the functional genomic study of this species
in the future.

Key words: Diodon hystrix, genome, chromosome, functional annotation
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A Study on Fish Diversity in the Estuary Areas of Three Main
Rivers and the Sanya Coral Reef Area in Hainan Island Based
on eDNA Metabarcoding Technology

YU Jinghual,2, ZHAO Junfu3, SUN Bingqing2, CUI Xiaoyu, HUANG Duanjie3, ZHANG Jinyong2*
1.School of Marine Technology and Environment, Dalian Ocean University, Dalian 116023, China; 2.State
Environmental Protection Key Laboratory of Coastal Ecosystem, National Marine Environmental Monitoring Center,
Dalian 116023, China; 3.Hainan Ecological Environmental Monitoring Centre, Hainan Haikou 571126, China

Abstract: Based on the eDNA metabarcoding survey data of fish in the estuary areas of three main
rivers and the Sanya coral reef area during July-August 2024, this study analyzed the fish species
composition and community structure characteristics. The results revealed that a total of 144 fish
species, belonging to 108 genera, 59 families, and 28 orders, were detected using eDNA
metabarcoding method. Among them, the fish community was predominantly composed of
Perciformes, accounting for 25.69% of the total fish species. PCoA indicated the fish community
structure in the Changhua River estuary showed marked differences and higher separation from those
of the Nandu River estuary, Wanquan River estuary, and Sanya coral reef area. RDA indicated that DO,
salinity, NO, - , and water depth were the primary environmental factors. Overall, this study
demonstrates that eDNA metabarcoding technique is capable of rapidly analyzing fish species
composition and distribution, rendering it a highly promising and significant tool for monitoring fish
resources in coastal waters of China.

Key words: eDNA metabarcoding; fish diversity; high-throughput sequencing (HTS); estuary area;
Sanya coral reef area
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Effects of Vitamin D3 on Glucose and Lipid Metabolism in
Chinese Sturgeon (Acipenser sinensis)

Xuetao Shi
Chinese Sturgeon Research Institute, China Three Gorges Corporation

Abstract: Beyond its established role in mineral homeostasis, 1,25-Dihydroxyvitamin D3 , the active
hormonal form of vitamin D3, is integral to a variety of physiological processes. However, its
regulatory effects on glucose and lipid metabolism in the Chinese sturgeon remains inadequately
characterized. This study employed intraperitoneal injection and in vitro hepatic cell culture to
investigate these effects. The intraperitoneal administration of 1,25(OH). Ds resulted in a significant
reduction in blood glucose (GLU) and triglyceride (TG) levels. In vitro experiments demonstrated that
treatment of hepatocytes with 1,25(OH). Ds; led to a decrease in cellular TG content, accompanied
by an upregulation in mRNA expression and activity of ATGL and HSL. Furthermore,
1,25(OH), Ds enhanced the activity of pyruvate kinase (PK), a key glycolytic rate-limiting enzyme.
Investigation of mitochondrial function revealed that 1,25(OH), Dj; elevated cellular ATP levels and
acetyl-CoA content.

Key words: 1,25(0OH), D3 ; Chinese sturgeon; Glycolipid metabolism; Mitochondrial function;
Hepatic cell
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Review of Fish Species Diversity in the Beibu Gulf

Yunrong Yan
College of Fisheries, Guangdong Ocean University

Abstract: This study reviews the research history of fish diversity in the Beibu Gulf, summarizes
species composition and conservation status, and provides a scientific basis for biodiversity
conservation. By integrating past survey results, we compiled an updated checklist of fish species in
the region and analyzed their faunal characteristics. To date, 1,059 species representing 40 orders, 166
families, and 503 genera have been recorded, dominated by warm-water fishes. The fauna includes one
species under first-class national protection and nine under second-class protection, as well as 54
species assessed as Near Threatened or above by the IUCN, highlighting high conservation concern.
Overall, the Beibu Gulf supports rich fish diversity, but it is subject to multiple pressures, including
ecological policies and climate change. Future work should strengthen cooperation between China and
Vietnam, expand survey coverage, and promote database development, thereby advancing
conservation and sustainable use of regional fish diversity and accelerating the establishment of a
national fish database.

Key words: northwestern South China Sea; fish; species diversity; ecological conservation; research
overview
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Effects of Vitamin D3 on gonadal development in Chinese
Sturgeon (Acipenser sinensis)

Kan Xiao , Xuetao Shi, Hongtao Huang, Wei Jiang, Pei Chen, Guangfu Hu, Jing Yang
Chinese Sturgeon Research Institute, China Three Gorges Corporation, Yichang, Hubei 443100, China

Abstract : This study employed intraperitoneal injection and in vitro pituitary cell culture to
investigate these effects. The intraperitoneal administration of 1,25(OH), Dj resulted in a significant
increasing plasma FSH ,LH and E2 levels in female Juvenile Chinese Sturgeon. Gonadal transcriptome
analysis revealed a number of DEGs in the 1,25(0OH), Dj -supplemented groups with KEGG
pathway analysis highlighting impacts on oxidative phosphorylation, arachidonic acid metabolism,
ovarian steroidogenesis, and oocyte meiosis.indicating that 1,25(OH). Ds; may play a role in
enhancing reproductive signaling pathways. Gonadal metabolome analysis revealed that
1,25(0OH), D; promote glucose and lipid metabolism in Chinese sturgeon by pentose phosphate
pathway and glycerophospholipid metabolic pathway, Overall, these research results indicate that
1,25(0OH), D3 can regulate the levels of gonadotropins in Chinese sturgeon and fuel the energy
requirements for gonadal development by regulating glucose and lipid metabolism.

Key words: Chinese Sturgeon, Vitamin D3, gonadal development
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Identification of Schizothorax species in Yarkand River,
(Xinjiang, China) based on otolith morphology

Chengxin Wang, Shaowen Ye, Liwei Xia, Liting Yang, Gulden Serekbol,Qi Hou, Xuyuan Lin, Yong
Song, Baogiang Wang, Sheng’ao Chen*
Tarim Research Center of Rare Fishes, Tarim University; Institute of Hydrobiology, Chinese Academy of Sciences;
College of Fisheries, Jimei University; Xinjiang Production and Construction Corps Agriculture and Rural Bureau

Abstract: This study explored the morphological characteristics and differences of the otoliths in
three native species, Schizothorax biddulphi, S. eurystomus and S. curvifrons, in the Yarkand River of
the Tarim River, Xinjiang, China. A total of 93 specimens (27 S. biddulphi, 39 S. eurystomus, and 27 S.
curvifrons)were analyzed using six basic otolith morphological parameters (OA, Rmax, Rmin, OP, OL,
OW) to derive six factors (F1, F2, F3, F4, F5, F6) and seven indices (RO, FF, CI, RE, EL, RR, AR) for
morphological assessment. A discriminant analysis incorporating 77 Fourier coefficients of the otoliths
revealed distinct morphological differences among the species. A significant power function
relationship between otolith morphology and standard length was observed across the species, with R2
values ranging from 0.409 to 0.749. Principal component analysis (PCA) of 7 traditional otolith
morphological indicators explained 81.243% of the variance, yielding an overall species discrimination
rate of 81.65%. Further PCA of 77 Fourier harmonic values enhanced the discrimination accuracy.

Key words: Schizothorax; otolith morphological analysis; elliptic Fourier transform; species
discrimination
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Effects of the Yalu River Runoff on the Transport of Yesso
Scallop Larvae

Yan Sien. Han Yunkuan. Xu Long. Chen Sitong. Wu Tao. Zhang Ruijin

Dalian Ocean University

Abstract: Yesso scallop (Patinopecten yessoensis) is a significant economic shellfish in northern
China. The larvae, farmed in Changhai County, Dalian, are transported hundreds of kilometers due to
the Yalu River runoff, leading to uncertainty in their movement paths. Thus, predicting the
spatiotemporal distribution patterns of Yesso scallop larvae is crucial for guiding natural seed
collection. This study employs numerical simulation to explore the migration routes and distribution of
scallop larvae influenced by the Yalu River runoff. Utilizing the FVCOM (Finite-Volume Coastal
Ocean Model), a three-dimensional hydrodynamic model of the North Yellow Sea was established,
considering factors like river runoff, tides, temperature, and salinity. Verification against measured
data confirmed the model's accuracy. Based on these observations and accounting for survival rates
and climatic changes, an individual-based model (IBM) was developed. By integrating the super-
individual method and Lagrangian particle tracking, the study constructed a bio-physical coupling
model to predict larval distributio

Key words: Yesso scallop. Yalu River runoff. Numerical simulation. Transport pathways. Bio-
physical coupling model
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Stock assessment of South China Sea Japanese scad Based on
Just Another Bayesian Biomass Assessment

Lu Juncheng, Liu Zhiwei, Ma Qiuyun, Han Dongyan
Shanghai Ocean University

Abstract : The Japanese scad (Decapterus maruadsi) is a key mid-to-upper-layer economic fish
species in the South China Sea. Its population fluctuates significantly due to climate change and human
activities. Effective resource assessment and science-based management are essential for its
conservation and sustainable exploitation. Using fishery production data (catch and effort) from 1990
to 2023, this study applied a Bayesian state-space surplus production model to evaluate the Japanese
scad population. Sensitivity and retrospective analyses were conducted to explore the model’s stability
and adaptability. Results show that in 2023, the biomass was 640,000 tons, with a maximum
sustainable yield (MSY) of 490,000 tons, exceeding the actual catch of 360,000 tons. The 2023
biomass slightly exceeded the level required for MSY (B2023/BMSY = 1.08), and fishing intensity
was below the MSY level (F2023/FMSY = 0.66), indicating a healthy population. However, the risk of
recruitment overfishing has risen to 30%.

Key words: South China Sea; Pelagic fish; Japanese scad; JABBA
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A new recorded diatom species in China Navicula
criophiliforma Witkowski, Riaux-Gobin & Daniszewska-
Kowalczyk

WANG Jingsong, DENG Huiqi, MAI Wenhong, XIA Jianpin, LIMing , Zhan yao yao
Key Laboratory of Northern Mariculture, Ministry of Agriculture and Rural Affairs, Dalian Ocean University, Dalian,
Liaoning, China

Abstract: In order to enrich the diversity of benthic diatoms in the Yellow Sea, a systematic sampling
survey was carried out along costal of this area. The morphological characteristics and ultrastructure of
benthic diatom samples were observed in detail by light microscope and scanning electron microscope,
and 18S rDNA and rbcL sequence analysis and phylogenetic analysis were identified. A new recorded
species, Navicula criophiliforma Witkowski, Riaux-Gobin&Daniszewska-Kowalczyk, was found in
the intertidal zone of Heishijiao in Dalian, Liaoning Province. The results show that: (1) valves linear
lanceolate with rather acutely roundedapices. (2) The raphe fissures are simply straight, the proximal
raphe end is slightly enlarged, drop-like, and inclined to the valve sid, the terminal raphe end extends
into a hook shape. (3) The axial area is narrowly linear and the central area is irregularly circular.
Sternumslightly elevatedin the valve middle. (4) Transapical striae composed of apically oriented slit-
likeareolae, which are arranged radially in the middle and gather at both ends.

Key words: Navicula; new record species; identification; marine benthic diatoms
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Growth characteristics and environmental influencing factors
of different geographical populations of Carassius auratus

Yunlei Yang; Yongjin Chen; Xue Xue; Yidong Liang; Yuhang Fang; Dongpo Xu

Shanghai Ocean University; Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences

Abstract: To explore the relationship between the growth characteristics and environmental factors of
Carassius auratus, this study selected seven lakes with significant geographical differences(Songhua
Lake. Wuliangsu Lake. Hengshui Lake. Hongze Lake. Gaoyou Lake. Taihu Lake and Erhai).
Based on growth parameters including the length-weight relationship, growth coefficient (k),
asymptotic length (Loo), and inflection age (t1), it quantitatively assessed the growth and development
of C. auratus in different waters. Furthermore, methods such as Mantel test, Spearman correlation, and
redundancy analysis were employed to analyze the impact of environmental factors on their growth.
The results showed that: (1) There were significant differences in the average body length and weight
among different populations (P<0.05). The growth index b ranged from 2.96 to 3.15, with C. auratus in
lakes at lower latitudes exhibited isometric growth, while those in lakes at higher latitudes showing
positive allometric growth. (2) All populations demonstrated a fast-growth pattern (k>0.2), with
asymptotic length Loo ranging from 243.50 to 278.25 mm. The inflection age t1 exceeded 2 years in
Songhua Lake and Wuliangsuhai Lake populations, while that in the other lakes was around 1 year old.
(3) The growth performance index ¢’ ranged from 4.51 to 4.76. The analysis revealed that geographical
spatial factors (altitude, latitude, and shoreline development coefficient) and physicochemical
parameters (pH, turbidity, and water depth) jointly regulated the growth characteristics. Moreover,
geographical spatial factors (altitude and shoreline development coefficient) accounted for 76.4% of
the variation (P<0.05) and played a dominant role. This study elucidated the growth strategies of C.
auratus populations across different geographical regions and their relationship with the environment,
providing a theoretical basis for further exploring the growth ecological characteristics of C. auratus
and its response to environmental changes.

Key words: Growth parameters; Altitude; Shoreline development index; Redundancy analysis;
Carassius auratus
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Characterization of Heavy Metal Contamination in Water and
Assessment of Health Risks in the Longquan Jinshuitan Spiny
Barbel (Spinibarbus denticulatus) Provincial Aquatic
Germplasm Resources Reserve

Hong DANG; Shuai LIU; Daqing HUANG; Jindian LIU

Dalian Ocean University; Zhejiang Academy of Agricultural Seiences; Longquan Fishery Technolog yExtension Station

Abstract: To investigate the heavy metal pollution levels in the aquatic environment of the Longquan
Jinshuitan Spinibarbus denticulatus Provincial Aquatic Germplasm Resource Conservation Area and
assess the health risks associated with heavy metals in the area, water samples were collected
seasonally from five monitoring stations between 2022 and 2023. The concentrations of 11 heavy
metal elements were measured using ICP-MS, and multivariate statistical methods and health risk
assessment models were applied to quantitatively evaluate the pollution characteristics and health risks
of heavy metals. The results showed that the average mass concentrations of heavy metal elements in
the water of the conservation area followed the order: Fe > Ni > Mn > Zn > Cu > Cr > As > Se > Pb >
Hg > Cd. Principal component analysis identified four principal components: the first included Mn, As,
and Pb; the second included Fe and Ni; the third included Cr, Cu, and Zn; and the fourth included Cd
and Hg. The health risk assessment indicated that drinking water is the primary exposure pathway. The
annual average health risks posed by carcinogenic metals (Cr, As, and Cd) ranged from 10~ ° a™ !
to 100 ® a  '. The annual average health risks from non-carcinogenic metals (Mn, Fe, Ni, Cu, Zn, Hg,
Pb, Se) for both adults and children were significantly below the Level I risk threshold, representing
negligible risks and posing minimal harm to the exposed population in the conservation area. The
Nemerow comprehensive pollution index revealed that pollution levels were higher in winter
compared to other seasons. The findings of this study can provide a reference for water environment
management in the conservation area and ensure the safety of the reservoir's water supply.

Key words: Aquatic germplasm resource conservation areas; Heavy metals; Pollution characterization;
Health risk assessment
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Evolution of Data and Methods in China’s Coastal Fisheries
Stock Assessments since 2000

Haoqiu Wang
ot N

Abstract: China is the world’s largest marine fishing producer, and its coastal fisheries are crucial to
food security, the economy, and employment; however, they face challenges such as low selectivity, an
incomplete monitoring system, and limited professional capacity. To advance sustainable management,
this study reviews 185 assessment papers on China’s coastal waters from 2000-2025, constructs a
species—data—method database, and systematically analyzes temporal trends. The results show: (1) a
rapid increase in publications over the past decade, especially after 2019; (2) a shift in data types from
predominantly Data-poor to Data-moderate, with the emergence of Eco-data, while Data-rich remains
scarce; (3) assessment methods are dominated by survey-based and data-limited approaches, with
growing use of ecosystem models; (4) target species are mainly demersal and small pelagic fishes, with
insufficient research on invertebrates; and (5) research collaboration forms a multi-center network, yet
cross-sea-area cooperation and data sharing remain insufficient.

Key words: China’s coastal fisheries; stock assessment; mixed fisheries; data-limited condition;
ecosystem models; sustainable fisheries management
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Overview of Species, Identification, and Applications of
Common Aquatic Probiotics

Huangfu Yongguanl, Sun Huil, Zhai Xiumeil, Li Yongl, Chang Shunl

Heilongjiang Vocational College of Agricultural Engineering

Abstract: In aquaculture, probiotics play a crucial role in enhancing the disease resistance, immunity,
overall health, gut microbiota structure, and water quality regulation of aquatic animals. The use of
probiotics can significantly reduce reliance on antibiotics and banned aquatic drugs. Promoting
probiotic applications in aquaculture not only supports the sustainable development of the industry but
also safeguards human health. This paper provides an overview of common probiotic types,
identification methods, and their applications in aquaculture. It also addresses the challenges faced and
future directions for probiotic research, offering insights into achieving green and sustainable modern
aquaculture.

Key words: Probiotics; Antibiotics; Aquaculture; Identification
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Study on geographical traceability of Anguilla japonica based
on muscle elements fingerprint analysis

SONG Chao, YANG Chengyao
1. East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China; 2.
University of Shanghai for Science and Technology, Shanghai 200093, China

Abstract: The Japanese eel (Anguilla japonica) is an economically important migratory fish species,
with the population declining due to issues such as overfishing and environmental pollution. Therefore,
it’s necessary to trace the origin of A. japonica in the Yangtze River Basin and its surrounding waters.
This study employs muscle EFA to distinguish and trace different populations of A. japonica. The
results indicate that A. japonica from different sources have representative elemental compositions,
which from Sugian (SQ), Chongming (CM), Shengsi (SS) are characterized by the element of Na; Hg
and V; Mg and Na, respectively. By applying LDA, OPLS-DA to these specific discriminant elements,
different geographical populations of A. japonica can be effectively distinguished, enabling rapid
origin tracing and verification of unknown samples. Thus, the geographic traceability technology based
on A. japonica muscle elemental composition can be applied in market supervision to effectively trace
the origin of unknown samples.

Key words: Anguilla japonica; elemental fingerprint analysis (EFA), Yangtze River Basin, offshore,
geographic traceability
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The pattern of the ecological niche of Eriocheir sinensis is
shaped by the interaction of environmental factors and
adaptive differentiation

Yang Xiaolong; Gong He

Zhejiang Ocean University

Abstract: Global climate change is altering the distribution and ecological niches of marine life. The
Chinese mitten crab, a migratory species with strong adaptability, has become invasive in Europe and
other regions. To predict its potential spread and ecological response under future climate scenarios,
this study developed global and regional distribution models using data since 1970. The findings
indicate that the crab's suitable habitats are moving towards higher latitudes, with a significant
northward shift under high emission scenarios. Alaska and other high-latitude areas are emerging as
key expansion zones. Analyses showed notable spatial differences in future climate anomalies and key
variables. Ecological niche analysis indicates that under high emission scenarios, the Chinese mitten
crab's niche center is shifting northward with decreasing overlap, though its overall environmental
adaptability remains largely unchanged, highlighting its strong response to climate change.

Key words: Climate change, distribution pattern, geographical differentiation, species distribution
model, ecological niche expansion
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Study on the species and phylogenetic diversity of nekton
community in Wailingding marine ranching and its adjacent
waters, Pearl River Estuary

Shibo Du
Shanghai Ocean University; South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences

Abstract: This study addressed the underrepresentation of phylogenetic diversity in marine ecology
by comprehensively assessing the nekton community in Wailingding marine ranching. Four voyages
between 2020 and 2023 analyzed seasonal nekton diversity and its environmental drivers using both
species and phylogenetic diversity indices. Results showed that pH, water depth, and nutrients
structured the community, with seasonal changes dictating periodic fluctuations. Species diversity was
significantly influenced by pH, chemical oxygen demand, and inorganic nitrogen, while phylogenetic
diversity was primarily affected by water transparency and chlorophyll a. The study concluded that
nekton species and phylogenetic diversity exhibit distinct temporal and spatial variation patterns. These
findings provide crucial scientific references for marine ranching, fishery resource protection, and
advancing research on marine organism phylogenetic diversity.

Key words: nekton community; marine ranching; phylogenetic diversity; environmental factor; Pearl
River Estuary
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Life history traits and Stock status of Japanese
sardine(Sardinops melanostictus) in the Northwest Pacific
Ocean

Jiang Zhengyan, Zhou Yufei, Ma Qiuyun, Tian Siquan
College of Marine Living Resource Sciences and Management, Shanghai Ocean University; National Distant-water
Fisheries Engineering Research Center; Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources,
Ministry of Education

Abstract: Japanese sardine (Sardinops melanostictus) is an important target species in China’s purse
seine fisheries in the Northwest Pacific. Based on survey data from the research vessel Song Hang
(2023-2024), this study estimated its growth and mortality parameters and assessed stock status using
the Yield Per Recruitment (YPR) and Length-based Bayesian Biomass (LBB) models. The length—
weight relationship was W=4.59x10~ ¢ L3!'* (R?=0.90). The von Bertalanffy growth parameters
were Loo=21.63 cm, k=0.39, and to =—0.77. Total mortality (Z) was 1.35, with natural mortality
(M)=0.63 and fishing mortality (F)=0.72. YPR results showed that F slightly exceeded Fo .; (0.64)
but was far below Fmax (3.40). LBB results indicated B/BMSY=1.58 and Lc/Lc_opt=0.82. Sensitivity
analysis revealed that uncertainty in M and prior parameters (Loo, M/k) significantly affected estimates.
Overall, the stock is healthy and not overfished, though the proportion of large individuals is low.
Moderately increasing capture length is recommended to enhance spawning potential and promote
sustainable utilization.

Key words: distant-water fishery; pelagic fish; growth; mortality; stock assessment
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A Comparative Study on the Life History Traits and Resource
Status of Representative Fish Species in the Yangtze River
Estuary Before and After the Fishing Ban

Linlin Zheng

Shanghai Ocean University

Abstract: To evaluate the ecological effectiveness of the Yangtze River ten-year fishing ban on the
restoration of fish resources in the estuary, this study selected two representative fish species in the
Yangtze River Estuary—Bombay duck (*Harpadon nehereus*) and tapertail anchovy (*Coilia nasus™).
Based on fishery resource survey data from the Yangtze River Estuary between 2017 and 2023, we
conducted a comprehensive analysis by integrating growth equations, mortality coefficient estimations,
and the spawning stock biomass per recruit (SSBPR) model to compare the temporal variations in their
life history traits and resource status before and after the implementation of the fishing ban. The results
demonstrate that the fishing ban has had a significant, although divergent, impact on the resource
recovery of the two species.

Key words: Yangtze River Estuary; Ten-year fishing ban; Life history traits; Resource recovery
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Progress in the application of submerged plants in shrimp and
crab freshwater aquaculture

Zhuang Chen'?* Xunzi Chen">* Guoping Zhu!-% >4

College of Marine Living Resource Sciences and Management, Shanghai 201306, China; Center for Polar Research,
Shanghai Ocean University, Shanghai 201306, China; Polar Marine Ecosystem Laboratory, Ministry of Education Key
Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources, Shanghai Ocean University, Shanghai 201306,

China; National Engineering Research Center for Oceanic Fisheries, Shanghai 201306, China; International Research

Center for Marine Biosciences at Shanghai Ocean University, Ministry of Science and Technology, China

Abstract: Antarctic krill (Euphausia superba) and salps (Salpa thompsoni) are vital and important
macrozooplankton grazers in the Southern Ocean ecosystem. However, the impact of climate change
on their habitats remains unclear, particularly regarding the potential spatial displacement of krill
habitats due to the southward expansion of salps. Understanding the interactions between these two
key species in the Southern Ocean ecosystem is therefore crucial. This study used ecological niche
modeling to predict the austral summer and autumn habitat distribution and ecological niches of krill
and salps during the period (1996-2015) and under future scenarios (2050s and 2100s). The results
showed that krill are mainly distributed in shelf regions, while salps are more prevalent in open ocean
areas farther north compared to krill, such as the Lazarev Sea. Additionally, some overlap in their
distributions is observed in the Western Antarctic Peninsula, the Kerguelen Islands and the Ross Sea.
Under future scenarios, both krill and salps are projected to experience a reduction in their high-
potential habitats, with decreasing spatial and ecological overlap. This study emphasizes the
significance of krill and salps interactions in the Southern Ocean ecosystem. The findings provide
valuable information for the conservation and management of the Southern Ocean ecosystem.

Key words: Antarctic krill, Salps, climate change, habitat suitability, Ecological niche model
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APPLICATION OF OTOLITH MICROSTRUCTURE IN
POPULATION IDENTIFICATION OF GYMNOCYPRIS
PRZEWALSKIIAND AND EVALUATION OF STOCK
ENHANCEMENT EFFECTS

Zhou Tianpeng
Nanjing Agricultural University Wuxi Fisheries College

Abstract: The stock enhancement of Gymnocypris przewalskii is crucial for its resource recovery in
Qinghai Lake, necessitating a scientific evaluation of its contribution. This study developed an
assessment method by comparing otolith microstructure between wild and stocked fish. A significant
difference was found in the first annulus size, with stocked fish showing faster growth and larger first
annuli due to superior artificial conditions (e.g., constant temperature, ample food). Using the first
annulus diameter as a key indicator, K-means clustering analysis classified river-collected samples.
Results showed that 18.33% (n=22) of the river population, aged 5-9 years, were identified as
artificially released, reflecting the contribution of stock enhancement from 2015-2019. This otolith-
based approach provides a reliable technique to quantify the role of stock enhancement, confirming its
effectiveness in supplementing the natural population.

Key words: Gymnocypris przewalskii; otolith microstructure ; population identification; stock
enhancement effectiveness assessment
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Stress response patterns of fleeing, adhesion and thanatosis in
the sea cucumber Apostichopus japonicus

Guo Wu, Ruihuan Tian, Xiang Li, Huiyan Wang, Wenbin Ju, Siyu Wang, Chong Zhao
KR

Abstract: Organisms mobilize stress responses to counteract stressors. The present study identifies
three stress response patterns in Apostichopus japonicus: fleeing, adhesion, and thanatosis. In fleeing
pattern, they showed significantly shorter time of the first crawl and higher movement speed,
accompanied by significantly rising levels of norepinephrine, cortisol, and glucokinase activity. These
responses enable them to move away from conspecific carcasses more rapidly. In adhesion pattern,
they showed significantly higher adhesion index and movement randomness, accompanied by
significantly rising levels of norepinephrine and cortisol, and reduced level of gamma-aminobutyric
acid. These responses enable them to explore more areas. In thanatosis pattern, they showed
significantly longer time of the first crawl, higher curling index, and lower crawling frequency,
accompanied by significantly reduced level of epinephrine. These responses enable them to mitigate
the mechanical damages through inhibiting movement and curling their bodies.

Key words: sea cucumber, fleeing, adhesion, thanatosis, behavioral response, physiological response
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Evolution of Structure and Function in the Northwest Pacific
Ecosystem under Climate Change

Gan Chen, Wen Wang, Rongrong Zhao, Dongyan Han

College of Marine Living Resource Sciences and Management, Shanghai Ocean University

Abstract: Global changes in marine ecosystems are influenced by multiple factors, including climate
change. Based on field survey data from the research vessel Songhang of Shanghai Ocean University
and utilizing the established Ecopath model, this study employs Ecosim to simulate dynamic changes
in biomass and structure of the pelagic ecosystem in the northwest Pacific under future ocean warming
scenarios. Model projections indicate that biomass across functional groups in the northwest Pacific is
generally impacted by ocean warming. By the mid-to-late 21st century, top predators and small pelagic
fishes exhibit relatively significant change, while plankton, cephalopoda, and pacific saury show lesser
impacts with relatively stable biomass. In the high-emission scenario, total biomass decreased by
nearly half in the mid-to-late 21st century, primarily due to most functional groups having narrow
temperature tolerance ranges and preferring lower temperatures, which rendered their biomass strongly
vulnerable to abrupt changes in sea surface temperature.

Key words: climate change; EBFM; Ecopath with Ecosim; ecosystem model; global warming; the
Northwest Pacific
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Effects of raft shellfish farming on the spatial and temporal
distribution of macrobenthos and benthic ecological health
status in nearby waters

Yifei Dong

Zhejiang Ocean University

Abstract: To assess the impact of raft-style bivalve farming on benthic ecosystems, this study
compared the community structure and ecological health of large benthic animals in the mussel
farming area of Gougqi Island and its surroundings. Results showed significant seasonal variations in
abundance and biomass within the farming area, while the surrounding region had notably higher
values in winter. PERMANOVA and RDA analyses indicated that environmental factors in the
surrounding area significantly influenced community structure (explanatory rate of 18-29%), whereas
those within the farming area did not. Both regions exhibited high positive cohesion, and AMBI
analysis revealed high diversity indices, indicating minor disturbance and good ecological quality. M-
AMBI confirmed excellent ecological status in both regions. Thus, while mussel farming affected
benthic community structure, it did not compromise ecosystem health, supporting sustainable offshore
bivalve farming.

Key words: Raft shellfish farming; Macrobenthos; Community structure; Environmental factors;
Benthic ecological health status
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Stomach content analysis highlights the adaptive capacity of
yellow croaker (Larimichthys polyactis) in changing
environment

Wei Liu & Wen Wang, Gan Chen, Chunxia Gao, Shen Ye, Dongyan Han
College of Marine Living Resource Sciences and Management, Shanghai Ocean University; Zhejiang Mariculture
Research Institute; Zhejiang Key Laboratory of Exploitation and Preservation of Offshore Bio-resource

Abstract: The yellow croaker (Larimichthys polyactis) is a critically important fishery resource in
Asian waters. The study investigated decadal changes in the feeding habits of yellow croaker in the
East China Sea. Analysis of 487 individuals in southern Zhejiang coastal waters (2022-2023)
identified 40 prey items, with fish and shrimp as the dominant groups. Obviously ontogenetic variation
in the feeding habit were found, larger individuals consumed more fish and fewer shrimp than smaller
size individuals. The result of the canonical correspondence analysis (CCA) indicated that depth and
latitude exhibited high correlations with the food composition of yellow croaker. Historical
comparisons revealed a marked dietary shift of yellow croaker in the last two decades. The proportion
of crustaceans were declined obviously, while that of small fish, such as B. pterotum, increased to
17.6 %. This shift is likely an adaptive response of yellow croaker to the northward expansion of B.
pterotum populations under global warming.

Key words: Feeding ecology; food composition; dietary shift; yellow croaker; stomach content
analysis.
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Transcriptomic analysis reveals the density-dependent
molecular basis of Extremely Low-Frequency Electromagnetic

Fields (ELF-EMF, 50 Hz) exposure in the clam (Cyclina
Sinensis)

Mingming Zhang
Yancheng Institute of Technology

Abstract : With the expansion of wind farms, aquatic organisms are increasingly exposed to
extremely low-frequency electromagnetic fields (ELF-EMF). This study investigated the 14-day
impact of 50 Hz ELF-EMF (5 and 15 uT) on the bivalve Cyclina sinensis. High-intensity exposure
significantly reduced survival and induced oxidative stress. Transcriptome analysis revealed 1,509 and
4,936 differentially expressed genes at low and high intensities, respectively, showing a dose-response.
KEGG enrichment indicated high-intensity ELF-EMF affected endoplasmic reticulum protein
processing and oxidative phosphorylation. Up-regulated genes (ATF6B, DNAJC3) indicated ER stress,
while down-regulated genes (ND2, ND4, CYTB, COX3) suggested impaired mitochondrial energy
production. These results show high-intensity ELF-EMF may disrupt proteostasis and ATP synthesis,
causing physiological stress. This work provides molecular insights into ELF-EMF ecological risks
and supports biosafety guidelines for sustainable renewable energy.

Key words: Extremely Low-Frequency Electromagnetic Fields (ELF-EMF); Cyclina sinensis;
Bioeffects; De novo transcriptome profiling; Oxidative phosphorylation

230 of 285



BAEE  KEEVHFEFIPSKEESEE

BB RN R B R G850 5 ik

PR, FRA 2
LA BB ST e AR K 0 FUFT; 2. bl s A AR R AT PR 2 )

WE: T Ecopath 8%, X Gl EL RV TR, PBBE LSRR B LT
TEAE Y -V AN — B R N, A WLEE — A AR — 8 1 8 B e 24 B .
B RN RGNS T RE S %, K EaHRE 1 25 7RI MR AR
7.33%, EIFRHFINENE FRHIVEE = FE AR R E N 8.6%. RS IiE 2020 4 & &N 20624
tkm™ 2a ', 2021 EXHEW AW T FEE 9464 tkm 2-a” ', 2023 Ik E FE 21817
tkm™ 2a '. BHGAFEE/ AR (TPP/TR) N 2.10, ERTEE (CI) S48 4HEH
(SOD) BHK, 735N 0.42 F10.22, R AESRGEMAE BRI T KRB, HEWI L5
fai s AR E A £ o BKZE TPP/TR N 1.59 #H7 2.56 H2iE 1, CIAI SOI 43514 0.44 F1 0.29
BHEZ0.16 f10.45 5, KEASRGREES THEZE.

R FLEERE; EA RS Ecopath; BIRE: REEIAEN

Structure and Function of the Xiangshan Bay Tiegang Bay
Ecosystem Based on Ecopath Model

Luo Minbol; Li Tianxiang2
1.East China Sea Fisheries Research Insitute, China Academy of Fishery Science;2.Shanghai Pushi Ecological
Environment Technology Co., Ltd.

Abstract: Tiegang Bay is located at the bottom of Xiangshan Bay, Zhejing Province. Based on the
Ecopath model, research of the Tiegang Bay ecosystem revealed that the energy flow in the bay
ecosystem primarily followed the grazing chain of phytoplankton — zooplankton — fish, with the
detrital chain of organic detritus — benthic organisms — fish playing a supplementary role. The
overall energy conversion efficiency across trophic levels was lower than Lindeman's efficiency, with
the conversion efficiency from trophic level I to II being only 7.33%, and the highest efficiency from
trophic level III to IV reaching 8.6%. The total system throughput peaked at 20,624 t-km~ 2-a” ' in
2020 but declined to 9,464 t-km~ 2-a” ! in 2021 due to environment disturbances, then recovered to
21,817 tkm™ 2-a” !in 2023. The Total Primary Production (TPP) to Total Respiration (TR) ratio was
2.10, while the Connection Index (CI) and Omnivorous Index (SOI) were relatively low at 0.42 and
0.22, respectively, indicating a less mature ecosystem in its developmental stage.

Key words: Tiegang Bay; ecosystem; ecopath;trophic level;energy flow
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Study on Genetic Diversity and Population Historical
Dynamics of the Xenocypris microlepis Population in the
Xiangjiang River

ZHOU Si-jie; XU Li-Mei; LIU Yu-Lu; HUANG Yan-Fei; GONG Yu-Zhou; LI De-liang

Fisheries College, Hunan Agricultural University

Abstract: This study collected Xenocypris microlepis from five geographic populations the Xiang
River. Haplotype diversity (Hd), nucleotide diversity (Pi), and inter-population genetic distance ranged
from 0.755 to 0.911, 0.00277 to 0.00556, and 0.00467 to 0.00658, respectively. The UPGMA
clustering tree showed that HY and LY clustered together, while YZ and CL formed another cluster.
Low-level genetic differentiation occured between HY and both DJH and CL. Moderate differentiation
existed between DJH and YZ/CLand between LY and the other four populations. Among the 24
haplotypes, only Hapl was shared across all five populations. No evolutionary clade clustering
corresponding to geographic locations emerged among haplotypes. Mantel test analysis revealed no
significant relationship between genetic differentiation and geographic distance. Genetic variation
within the five populations accounted for 90.48% of total variation. This study demonstrates that
Xiangjiang populations maintain high genetic diversity and are in a state of long-term stability or
genetic substructure differentiation.

Key words: Xiangjiang River; Xenocypris microlepis; genetic diversity; D-loop; haplotype
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Conception for promoting the recovery of the Chinese sturgeon

(Acipenser sinensis) natural reproductive population below the

Gezhouba Dam through genetic intervention: A non-consensus
discussion

YANG Haile
Shanghai Aquatic Wildlife Conservation and Research Center

Abstract: As a flagship species in the Yangtze River, Chinese sturgeon (Acipenser sinensis) fell into
a spiral population decline after the Gezhou Dam. Then, its natural reproduction was interrupted in
2013. The key problem in this tragedy is that the Chinese sturgeon failed to adapt to the changes in
migration and breeding conditions caused by the Gezhou Dam. Aimed the goal of restoring self-
sustaining populations of wild-spawning Chinese sturgeon, the current manuscript 1) raised the
demand of promoting the adaptation of Chinese sturgeon to the new migration and breeding conditions;
2) explained the possibility of Chinese sturgeon adapting to the new migration and breeding conditions
in the perspective of population genetics; 3) discussed the practical possibility of promoting the
adaptation of Chinese sturgeon to the new migration and breeding conditions; 4) finally, delineated the
operational difficulties and future expectations of promoting the adaptation of Chinese sturgeon to the
new migration and reproduction conditions.

Key words: Chinese sturgeon; migration rhythm; genetic structure; allele; allele frequency; genetic
management; adaptation; population restoration
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Growth and Age of Saurogobio dabryi in the Xiangjiang River
System

Lili xie
Hunan Agricultural University

Abstract: To understand the growth and age structure of Saurogobio dabryi in the Xiangjiang River
system, this study collected 1,358 specimens from six river sections during May, September, and
October of 2023 and 2024. Growth parameters and age composition were analyzed through biological
measurements, scale observation, and otolith microstructure analysis. Results showed that the body
length of the samples ranged from 4.4 to 21.7 cm, and the body weight ranged from 0.9 to 110.4 g. The
relationship between body length and body weight followed a power function: W = 0.01L"3.0065,
indicating isometric growth. The age structure of the samples consisted of individuals from 0 to 3 years
old, with the 1-year-old group being the dominant cohort and the maximum age being 3 years. The
body length growth equation was: Lt = 23.133[1 - e"(-0.423(t + 0.602))], and the body weight growth
equation was: Wt = 126.35[1 - e~(-0.423(t + 0.602))]*3.0065. The study indicates that Saurogobio
dabryi in the Xiangjiang River system exhibits rapid growth, a simple age structure, and fast
generational turnover.

Key words: Saurogobio dabryi; Age structure; Growth characteristics; Xiangjiang River System;
Resource management
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Longitdudinal variations in population structure, growth, and
reproductive characteristics of a widely distributed fish,
Squalidus argentatus in Xiangjiang—a main heavily dammed
tributary of Dongting Lake.

Yanfei Huang, Zhengfei Yang, Deliang Li

Fisheries College, Hunan Agricultural University

Abstract: A total of 920 Squalidus argentatus were collected in the middle and lower reaches of the
Xiangjiang River, where dam cacades were erected. Standard length and body weight ranged from 46.9
to 146.9cm and 1.47 to 62.1g. Body size was significantly smaller at Changsha than at the other sites
(P<0.05). Allometric growth index was significantly higher at Yongzhou and Changsha than
Hengyang (P<0.05). Age ranged from 1 to 5 year, with the dominant class of age 2 at Yongzhou and
Hengyang and ages 2 and 1 at Zhuzhou and Changsha. Fish grew significantly faster at Zhuzhou than
at Hengyang and Changsha (P < 0.05/6). Absolute fecundity and relative fecundity were significantly
more at Yongzhou and Changsha than at Hengyang and Zhuzhou (P<0.05). Egg diameter decreased in
the downstream direction, with significant difference between each two sites (P<0.05). These results
revealed that dam cacades showed little impact at Yongzhou and had heavy effect on growth and
fecundity of Squalidus argentatu at Hengyang, and the effect level decreased in the downstream.

Key words: Dongting Lake, age, fecundity, Squalidus argentatus
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Impact of microplastics and fluorides on the integrity of
zooplankton in the Liaohe River Basin

Xu Sun, Xuwang Yin*

College of Fisheries and Life Sciences, Dalian Ocean University, Key Laboratory of Hydrobiology in
Liaoning Province

Abstract: The sampling results of zooplankton in spring, summer, and autumn in the Liaohe River
Basin showed that a total of 42 species of zooplankton, 26 species of rotifers, 10 species of protozoa,
four species of copepods, and only two species of cladocera were identified. We found 13 types of
microplastics and 14 types of perfluorinated compounds in the Liaohe River water body, and the
differences in various environmental factors between sampling points were extremely significant
(P<0.01). There are nine reference points and 15 damaged points were identified, and a total of 24
candidate biological indicators were selected to construct the integrity index of zooplankton in the
Liaohe River Basin. The core indicators consist of the number of total taxonomic units, the number of
cladistic taxonomic units, the biomass% of cladistic organisms, the Margalef richness index, and the
percentage of medium-sized zooplankton predators. Using the ratio method to divide the distribution
range of 0-2.82 into three equal parts, establish a health evaluation standard for the integrity index of
zooplankton in wetlands of the Liaohe River Basin: 0-0.94, severe interference; 0.94-1.88, moderate
interference; 1.88-2.82, mild interference; >2.82, no interference. The results showed that 87.5% of the

Liaohe River Basin was affected to varying degrees of interference, while 12.5% had no interference.

Keywords: Liaohe River Basin, new pollutants, zooplankton, integrity
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Study on spatial stress and hypothermic mitigation mechanism
during individual transportation of Pseudosciaena croaker

LAN sun-zhao-cong

Zhejiang Ocean University

Abstract: Large yellow croaker, known as the "national fish" due to its prominent status among
China's four major marine products, is inherently timid, with poor stress resistance and strong
irritability, making it highly susceptible to death during breeding and transportation. This study utilizes
limited space to restrict the movement of large yellow croaker to reduce its stress, but the confined
space also serves as a source of stress for the fish. Low temperature can alleviate the spatial stress of
large yellow croaker. By studying the mechanisms of spatial stress and low-temperature alleviation
during the individual transportation of large yellow croaker, we aim to reduce stress during live
transportation, improve survival rates, and provide intelligent transportation equipment for e-
commerce logistics of large yellow croaker, thereby enabling fresh large yellow croaker to be "mailed"
farther.

Key words: Live transport; large yellow croaker; stress;
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Effects of thermal processing and storage on physicochemical
properties and volatile flavor compounds of dried abalone
(Haliotis discus hannaiQxH. fulgens?3)

Jiacheng Gan
State Key Laboratory of Mariculture Breeding, Fujian Key Laboratory of Genetics and Breeding of Marine Organisms,
College of Ocean and Earth Sciences,

Abstract: This study focused on hot-air-dried abalone (Haliotis discus hannai @ *x H. fulgens 3),
investigating effects of thermal processing (80 ‘C, 95 °C) and storage (room temperature, frozen) on its
physicochemical properties and volatile flavor compounds, with evaluations covering proximate
composition, amino acids, fatty acids, rehydration ratio, histological structure, and texture. Results
showed 95 °C significantly increased Gly, Pro, monounsaturated fatty acids and reduced collagen;
80 °C notably enhanced adhesiveness; frozen storage decreased cholesterol, while room-temperature
storage reduced saturated fatty acids but increased hardness, chewiness and damaged muscle fibers.
Electronic nose and HS-SPME/GC-MS revealed distinct flavor differences among groups, identifying
24 volatile compounds. High temperature increased alcohols, aldehydes, ketones; room-temperature
storage elevated aldehydes; frozen storage reduced alkanes. OAV analysis indicated nonanal, 1-octen-
3-ol, octanal as key flavor compounds. In conclusion, 95 “C heating performed best, room-temperature
storage promoted flavor.

Key words: Dried abalone, Heating temperature, Storage condition, Physicochemical property,
Volatile flavor compound

238 of 285



FLEH KERMISLREFA

AR PR S b R Sl o Z A5 SR L 55 )

R PR VR T B KR
GRURN R 2 Z R B

WE: NIRFUFER 5 M0 o AR I E SR E IR, AT FEEL 2~6 T XS 4, AL
THEREN R IL M H LIRS B IR s R R R SR A Y ST N 2 . S5 OR
A (D) PERNRE L mAELSES R LR WILEARE (P<0.05) ; R EEZM
JE PR AR P A EAE AR L AR . (2D FBALUK Ay AR or FURE AR 1 EE AR I ) 2
S, FHEERTNITE, SRR U RN RLIE N S Ee SYERIXK . IR AL AR R
M, (3) AAEREEAMENRIZREE, FREMAES. 4 HERLHFDARLR. FO57F
B FLFHEIEE L EREAER D EL D m THE. (5 FitRZHPmERTAIER S
B, BEAEHLHAEREE. (6 MHlSERYEZ PRI 4T, v Tk, 2
WARIRAR. b, SRR S0 S AR E TR ME R R R K

R PR, TR, WL BRIME

The influence of age and gender on the calipash nutritional
value of the Yellow River strain of Chinese Soft-Shelled turtle

HAN Qiu-Shuang, LUO Yu-Ting, XU Jing, HUO Xue-Ting, LI Yi, ZHANG Jun
College of Animal Science and Technology of Anhui Agricultural University

Abstract: This study investigated the effects of age and gender on the nutritional value of the calipash
in the Yellow River strain of Pelodiscus sinensis. Results showed: Gender significantly influenced the
ratios of calipash width/carapace width, calipash thickness/body height, and calipash weight/body
weight . Age significantly affected the latter two ratios, and their interaction influenced calipash
weight/body weight. Moisture, ash, and crude protein content differed significantly between genders,
while crude fat did not. Age only significantly affected crude fat content, and the interaction of age and
gender influenced moisture, ash, and crude protein. Total amino acid showed significant gender-based
differences but no age-related variation. Females had significantly higher contents of total essential
(ZEAA), semi-essential, non-essential, and delicious amino acids (EZDAA) than males. Age
significantly influenced XDAA but not XEAA. Gender and age significantly affected collagen fiber
density, with males and older turtles having higher density.

Key words: Pelodiscus sinensis; Yellow River strain; Calipash; Nutritional value
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Preparation of composite films of gelatin and polysaccharides
and effect on lipid oxidation of rainbow trout during cold
storage

Li Chenhui, Huang Li, Bai Shuyan, Gao Lei, Qin Dongli

Heilongjiang River Fisheries Research Institute,

Abstract: The search for natural macromolecular compounds to prepare edible and degradable food
packaging materials has become a research hotspot. Edible preservation film was prepared by using
gelatin as matrix material, and chitosan, pectin and sodium alginate were compounded separately. The
research was aimed to study the effects of the addition of polysaccharide in gelatin film on the physical
properties, microstructure and lipid oxidation of rainbow trout in cold storage. The microstructure of
the films showed that a homogeneous and stable structure was formed between the polysaccharide and
gelatin. The infrared spectrum showed that the addition of polysaccharide affected the bending and
stretching vibration of O-H bond, thus affecting the formation of hydrogen bond. The addition of
pectin and sodium alginate significantly improved the water vapor permeability of the film, while
chitosan reduced the light transmittance of the gelatin film by up to 30%. The acceptable limit of total
viable counts of rainbow trout treated with composite film was extended from 9 days to about 12 days,
and the thiobarbituric acid reactive substance( TBARs) value had similar results. The fatty acid
composition showed that the oxidation of unsaturated fatty acid was delayed by the treatment of
composite film. In conclusion, the active packaging material formed by the compound of gelatin and
polysaccharide has a good application prospect.

Key words: gelatin, chitosan, pectin, sodium alginate, composite film, rainbow trout
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Research on the Value and Inheritance of Chinese Fishery
Culture

NING Bo, ZHOU Xian-1ai, WANG Jing
Research Centre for Yangtze River Watershed Ecological Protection Strategy, Ministry of Agriculture and Rural
Development, Shanghai , School of Economics and Management, Shanghai Ocean University, Shanghai

Abstract: As an important carrier of Chinese civilization, fishery culture has not only precipitated
thousands of years of historical memory, but also renewed its value in contemporary society. This
paper focuses on Chinese fishery culture, systematically analyzes its connotation value, resource
distribution and extension, and for the first time proposes a quantitative indicator of fishery culture
abundance, and uses the propensity matching score method to explore its contribution to the
development of leisure fishery. The study shows that the abundance of fishery culture has a significant
positive impact on the output value of leisure fishery, with an average quality improvement effect of
4.46 billion yuan, which highlights the value of fishery culture in empowering aquatic industry and
promoting local economic growth. The paper also comprehensively examines the current situation of
research and inheritance of Chinese fishery culture and the development dilemmas it faces, including
the change of inheritance subjects, the impact of urbanization, uneven development and lack of
professional tale.

Key words: fishery culture; fish culture; quantitative analysis; protection and inheritance; propensity
score matching method
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Bacillus subtilis intracellular extracts promote immunity and
intestinal microbiota in Koi Carp (Cyprinus carpio var. koi)

Hua Zhu*, Rong Zhang, Xiaowen Wang, Lili Liu, Huijuan Li

Fisheries Science Institute, Beijing Academy of Agriculture and Forestry Sciences

Abstract: This study evaluated the effects of intracellular extracts from three Bacillus subtilis strains
(F18, PC4, and LS16) on immunity, antioxidant status, and intestinal microbiota in koi carp. Four
hundred healthy fish were divided into five groups and fed diets with phosphate-buffered saline
(control), F18, PC4, LS16, or a mixture of the three extracts for nine weeks. Serum immune parameters,
immune-related gene expression, microbial diversity, and resistance to A. veronii were assessed.
Supplementation with B. subtilis extracts enhanced immune and antioxidant indices. LS16 notably
downregulated hepatic tnf-o and upregulated intestinal occ. Lefse analysis showed increased
Chryseobacterium and reduced Aeromonas in the LS16 group. Fish fed extracts also displayed
significantly higher resistance to A. veronii. Metabolomics revealed distinct profiles: LS16 enriched in
lipids (e.g., stearamide), PC4 in oleamide and nucleosides, and F18 in amino acids such as
phenylalanine. Overall, LS16 intracellular extract shows strong potential to improve koi immunity and
gut health.

Key words: probiotics; Bacillus subtilis; intracellular extracts; bacterial community; metabolites
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Fishing Motivations and Behavioral Differences of Recreational
Marine Anglers in Zhangzi Island

Hang Liu 1, Liwei Si 1, Yi Li 1, Zhichen Wang 1, Zhongxin Wu 1,2
1.Center for Marine Ranching Engineering Science Research of Liaoning, Dalian Ocean University 2.Key Laboratory
of Environment Controlled Aquaculture, Ministry of Education

Abstract : Based on 852 valid questionnaires from recreational anglers on Zhangzi Island, this
study examines their motivations and behavioral patterns using factor, cluster, and variance analysis.
Key findings reveal: (1) Participants are predominantly male (86.6%), aged 26-59 (85.7%), highly
educated (46.6% college or above), and with monthly incomes over ¥10,000 (55.7%); half are from
Liaoning Province. (2) Motivations are categorized into four types: stress relief and relaxation, learning
and self-growth, social leisure, and community-driven interest. Except for community interest, the
other three show significant differences (p < 0.05) across demographics. Behaviors such as annual
fishing frequency, expenditure, and gear investment are significantly correlated with learning and self-
growth motivation (p < 0.05). (3) K-means clustering identified four angler segments: relaxation-
oriented, skill enhancement-oriented, social needs-oriented, and self-experience-oriented—the last
showing the highest catch-and-release rate.

Key words: Zhangzi Island; Recreational Marine Fishing; Leisure Motivation; Leisure Behavior
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Research on tuna purse seine fishing target detection and
recognition method for Unmanned Aerial Vehicle aerial images
based on knowledge distillation

ginglian hou
Chinese Academy of Fisheries Sciences Fishery Machinery and Instrument Research Institute

Abstract : Tuna purse seine fleets face high costs in locating fish aggregations, whether free-
swimming or around fish aggregating devices (FADs), therefore efficient detection is crucial. While
traditional methods relied on visual cues like bird activity, modern technologies such as helicopters and
radar have improved search capacity. However, due to high costs and safety concerns, the industry is
shifting toward unmanned aerial vehicles (UAVs). This study proposes an optimized YOLOv6-based
deep learning model for real-time marine object detection, using model compression and knowledge
distillation. Four YOLOv6 variants (YOLOv6l/m/s/t) were evaluated, with YOLOv6t-
student/distillation (Model 13) achieving the best balance—0.722 mAP0.5 at just 24.89 GFLOPs. Field
tests in the Pacific Ocean showed 94.81% FAD detection accuracy. This framework offers a cost-
effective UAV alternative to helicopters and supports future integration of additional sensors (e.g.,
radar, sonar) for broader marine monitoring.

Key words: UAV images, deep learning, target detection, knowledge distillation
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Study on Fish Target Strength Measurement Based on High-
Frequency Narrow-Beam Broadband Acoustic System

Wan Shujie, Cheng Jing, Tang Taolin, Li Guodong
Fishery Machinery and Instrument Research Institute, Chinese Academy of Fishery Sciences

Abstract: Precise measurement of fish target strength (TS) is essential for biomass assessment in
aquaculture. We designed an acoustic measurement system with a center frequency of 700 kHz, a
bandwidth of 100 kHz, and a beam angle of 1° X 20° . By employing pulse compression and
integrating main lobe detection with resampling algorithms, the system enables extraction the main
lobe of echoes from fish bodies. The system was calibrated using the standard sphere. Siniperca chuats
was selected as the experimental subject. Results demonstrated that fish TS exhibits directional
dependence, with values ranging from -53.18 to -43.66 dB under varying incident angles (0°-90°). The
TS of the lateral body was 8.39 dB higher than that of the head and tail regions. Significant differences
in TS were observed among anatomical regions, with the swimbladder-containing abdominal area (-
49.80 dB) averaging 9.31 dB higher than the head (-59.13 dB) and tail (-59.09 dB) regions, indicating
that the swimbladder is the principal scattering source.

Key words: Target strength; Backscattering; High-frequency narrow-beam broadband acoustics; Pulse
compression; Cultured fish
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Three-dimensional vibrations of a bottom-set net cage
subjected to waves and currents

Wude Xie, Zhaoyang Jiang, Zhenlin Liang
Marine College, Shandong University, Weihai,

Abstract: Bottom-set net cages have been deployed in offshore areas for fish culture. These cages
usually consist of large steel truss-type frames surrounded by numerous flexible fishing nets.
Positioned on the seabed, the bottom-set net cages are exposed to waves and currents, which induce
vibrations over time. In this study, the frame of a bottom-set net cage, usually constructed from pipes,
is modeled using the Euler-Bernoulli beam theory. The flexible fishing nets, composed of millions of
net twines, are simulated using the lumped-mass method. The combined wave-current flows are
described based on the potential flow theory. Hydrodynamic forces acting on the frame and nets are
calculated using the Morison equation. Subsequently, a dynamic model is developed to simulate the
three-dimensional vibrations of a bottom-set net cage subjected to combined waves and currents. After
validating the present model, the vibration characteristics of the bottom-set net cage are analyzed in
detail. The results demonstrate that the dynamic interactions between the cage frame and flexible nets
are complex.

Key words: Bottom-set net cage, Waves and currents, Dynamic responses, Net tensions.
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Research on Design and Hydrodynamic Response of a Gravity-
type Liftable Cage

Guoliang PANG, Zhiqiang WANG, Xiaohua HUANG.
South China Sea Fisheries Research Institute, CAFS

Abstract: This study presented a novel kind of gravity-type liftable net cage. And the physical model
test in floating and submerged state was conducted to assess the hydrodynamic properties of the novel
kind of liftable cage. The results showed that the new cage can effectively reduce the structural safety
and stability after submersion by diving into water. Under test conditions, the total mooring force
reduction is more than 20%, the maximum reduction is approximately 63.22%, the maximum
reduction of the wave side mooring force reaches 66.54%, the maximum reduction of the front side
mooring force reaches 60.55%, the maximum reduction of the rear side mooring force reaches 64.97%,
and the maximum reduction of the back wave side mooring force reaches 58.39%. This study
confirmed that the new gravity liftable cage presented in this paper can be used in extreme sea
conditions and also can provide key data to support the new gravity liftable cage's further optimization.

Key words: Gravity-type Cage. Liftable Cage. Model Test. Mooring Force. Motion Response
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The key technology development and industrialization of novel
fish pumps

Chu Shupo, Zhang Yaoming, Xu Zhigiang, Wang Chao, Cao Xiaomeng, Zhao Yongsheng, Yang
Xuxin
Qingdao Marine Science and Technology Center, Fishery Machinery and Instrument Research Institute, Chinese
Academy of Fishery Science, Qingdao Guoshi Intelligent Equipment Technology Co., Ltd.

Abstract: The fish catches and transportation is crucial in fishery production. With the development
of modern fishery technologies, the application of fish pumps has become increasingly widespread.
Aiming at the problems of high cost, high energy consumption and fish damage in traditional fish
pumps, which were vacuum fish pumps, centrifugal fish pumps and jet fish pumps, the team improved
the process, equipment composition, key equipment structure and automatic control and developed
three new types of fish pumps, which were flow-guiding fish pumps, vacuum water diversion fish
pumps, and spiral tube fish pumps. The three new types of fish pumps had the independent intellectual
property rights. Compared with traditional fish pumps, the new types of fish pumps have significant
advantages in terms of cost and energy consumption and cause no damage to fish. In the future, our
team will further optimize the process flow and key equipment structure of the new fish pumps and
promote their wide application in the field of fish catches and transportation.

Key words: novel fish pump; fish damage; aquaculture vessel; vacuum water diversion fish pump;
flow-guiding fish pump; spiral tube fish pump
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Design and Multiphase Flow Simulation of a Centrifugal Pump
Negative-Pressure Fish Suction System

LIN Liqun, LIU Ping, ZHANG Yaoming, XU Zhiqgiang

ey Laboratory of Fishery Equipment and Engineering, Ministry of Agriculture and Rural, Fishery Machinery and
Instrument Research Institute, Chinese Academy of Fishery Sciences

Abstract: To address the challenge of efficiently harvesting live fish from large-scale aquaculture
platforms in deep sea, where the yield per individual platform has exceeded 100 tons, a high-capacity
fish suction system utilizing a centrifugal water pump to create a stable negative pressure was designed.
Based on the ideal gas state equation, it was found that a pressure suitable for fish suction could be
formed when the liquid level change was within 10.3% of the total height of the fish collection tank.
The key dimensions of the fish collection tank device were designed accordingly. A fish barrier grid
model was constructed using a porous medium model, and a three-dimensional transient numerical
analysis of the fish suction process was performed based on the coupled VOF and CFD-DEM method.
The numerical results showed that the liquid level remained basically constant during the fish suction
process, with pressure fluctuations ranging from -37.5 to -26.5 kPa, and the maximum pressure change
rate was 0.037 kPa/s, which was far below the fish damage threshold.

Key words: fish suction device; three-phase flow; discrete element model; pressure fluctuation;
clogging prediction
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Medium high strength polyethylene fiber; knot strength,
gravity cage

Zun Xue, Wenyang Zhang

East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences

Abstract: With aquaculture transitioning from nearshore to offshore and deep-water environments,
high-strength and tough polyethylene fishing monofilaments have been developed to satisfy the
operational requirements of modern fisheries. This article studied the effect of thermoplastic elastomer
(TPE) toughening modification on the structure and properties of ultra-high molecular weight
polyethylene (UHMWPE) fibers. The results indicate that TPE phase is uniformly dispersed in the
continuous UHMWPE matrix, forming a typical island structure. The addition of TPE improves the
knot strength of the blended fibers, while reducing the intermolecular forces between the two
components, making it easier for UPE fibers to align along the stretching direction and promoting
crystal orientation. We have successfully developed reinforced and toughened polyethylene
monofilaments with a fracture strength of > 10 cN/dtex and a knot strength of > 5 cN/dtex, and
demonstrated their application on a gravity cage.

Key words: reinforced and toughened polyethylene monofilaments ; knot strength;gravity cage
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Experimental investigation into the dynamic and mooring
response of a novel submersible cage to regular waves at
various depths

WANG Wen-jian

Zhejiang Ocean University

Abstract: This study examines the effects of wave height, period, and anchor chain drag length on the
hydrodynamic response of a novel submersible net cage to improve stability. Physical model tests
using a 1:40 scale model based on Froude similarity were conducted under floating, suspended, and
bottom-seated conditions. Tests covered wave heights of 5—15 c¢cm, periods of 0.801-1.289 s, and chain
drag lengths of 17-37 cm. Results show that vertical and longitudinal oscillations and heave motion
increase with wave height. Under floating conditions, oscillations correlate positively with period,
while heave decreases as period increases. Under suspended conditions, vertical oscillation is
insensitive to period, whereas longitudinal oscillation and heave increase with it. Mooring forces
correlate positively with wave height and period in the floating state but not in the suspended state.
Transitioning from floating to suspended reduces vertical oscillation, longitudinal oscillation, and
heave by 66.05%, 28.67%, and 72.93%, indicating excellent wave resistance during submergence.

Key words: submersible net cage; hydrodynamic characteristics; physical modeling experiment;
regular waves
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Advances in the Extraction of Spatial Depth Information for
Fishery Robots

Xiangyong Liu
Fishery Machinery and Instrument Research Institute, Chinese Academy of Fishery Science,

Abstract: Fishery robots are emerging as core equipment for enhancing the intelligence of marine
fisheries, with their capability to mine spatial depth data being of paramount importance. Traditionally,
reliance on ranging principles derived from terrestrial LIDAR and active detection technologies like
underwater sonar can acquire precise point clouds but faces bottlenecks such as high cost and limited
resolution. Recent years have witnessed significant progress in vision-based depth estimation methods:
underwater monocular depth estimation models can predict depth information from single images by
learning from vast datasets, significantly reducing hardware dependency. Novel implicit representation
techniques, such as Neural Radiance Fields (NeRF) and 3D Gaussian Splatting, can reconstruct high-
quality 3D underwater scenes from sparse image sequences, enabling realistic novel view synthesis.
Furthermore, Diffusion models show great potential in generating high-quality training data and
enhancing the robustness of depth estimation. In the future, fishery robots integrating multi-modal
Sensors.

Key words: Fishery Robots, Depth Data Mining, Underwater 3D Reconstruction, Neural Radiance
Fields
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Evaluation of Hydrodynamic Characteristics in Circular
Aquaculture Tanks Based on Waste Removal

Cheng Haoran

Zhejiang Ocean University

Abstract: Recirculating aquaculture (RAS) is the mainstream of industrial aquaculture. Its circulation
mainly relies on water pumps for energy and is highly prone to pollutant accumulation. This study
introduced inlet impulse (Fi), velocity uniformity coefficient (UC50), average in-tank velocity (Vavg),
inlet angle (0~90°), inlet position (d=r, 1/2r, 1/4r) and inlet height (near surface, mid-water, near tank
bottom) to evaluate aquaculture tank hydrodynamic characteristics under two inlet modes (vertical jet,
horizontal jet), aiming to ensure pollutant removal while minimizing pump energy consumption.
Results showed that under both jets, inlet impulse correlated positively with in-tank flow field
intensity—the greater the impulse, the higher the intensity. For inlet angles: vertical jet performance
order was 0°>15°>30°>45°>60°>75°>90°; horizontal jet order was 15°>0°>30°>45°>60°>
75° > 90°. When inlet position changed (other parameters unchanged), both models had optimal
performance at d=r. For heights, mid-water inlet worked best in both modes.

Key words: Recirculating Aquaculture, Inlet Modes, Inlet Impulse, velocity Uniformity
Coefficient, Pollutant Removal
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Optimization of lighting lamps allocation based on tracepro in
light purse seine

wangxiang
Shanghai Ocean University

Abstract: The lighting lamps are crucial equipment for light attracting fishery targeting species.In
order to efficiently utilize the light from the lighting lamps,this paper conducts an optimization study
on the lighting lamps allocationbased on the Tracepro. By establishing a theoretical illumination model
using Tracepro,a comparison between the calculated values and the measured values reveals that the
determination coefficient of the fit between the two is close to 1.It indicates that the theoretical
illumination model conforms to the actual lighting conditions . The model calculates the effective
water area, volume, and depth under different installation angles (20°, 40°, 60°) of the lighting
lamps.Based on the effective water volume and effective water depth, it is found that the optimal
installation angle of the lighting lamps falls between 60° and 70°.

Key words: The lighting lamps; illumination calculation; Tracepro; light purse seine
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FishFeedingNetLite (FFNL): A Lightweight Hybrid Network
for Real-Time Fish Feeding Behavior Recognition

Yuchen Xiao
Ocean University of China

Abstract: In aquaculture, accurate quantification and recognition of fish-school feeding behaviour
under real-world, high-density conditions remains challenging. To enable real-time, precise feeding-
state analysis, we introduce a novel Smoothed Feeding Index (FIsmoothed) that adaptively categorises
feeding states by fusing multi-dimensional motion—spatial features. We also propose
FishFeedingNetLite (FFNL), a lightweight neural network that combines efficient convolutions, multi-
scale feature fusion, and lightweight attention. FFNL requires only 0.42M parameters and 0.72G
FLOPs, yet achieves a robust average classification accuracy of 97.7%. Extensive experiments show
that FFNL outperforms state-of-the-art lightweight models and is well suited for edge deployment.
Together, Flsmoothed and FFNL provide a reliable, low-cost solution for real-time feeding-state
identification and decision support in intelligent aquaculture feeding systems.

Key words: Fish feeding behaviour, Behaviour quantification, Lightweight neural network, Real time
recognition
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Key Technologies and Applications of Underwater Biological
Monitoring, Early Warning, and Telemetry Based on Acoustic
Technology

Yong TANG
Shanghai Ocean Universitity

Abstract: Focusing on the advantages of acoustic technology in underwater environments, this study
integrates three key technologies—NEO-SV sonar, a dedicated data processing unit, and ultrasonic
telemetry—to achieve marine organism monitoring, early warning, and positioning. The sonar, serving
as the fundamental sensing component, detects and captures raw underwater target information. The
data processing unit efficiently analyzes sonar echoes to accurately identify target features and
locations. Ultrasonic telemetry leverages the propagation characteristics of sound in water to enable
reliable positioning, tracking, and remote data transmission. Together, these three technologies form a
complete chain from data acquisition and analysis to application and transmission, significantly
enhancing the precision and real-time performance of underwater biological monitoring systems and
providing robust technical support for marine ecological protection and resource management.

Key words: fisheries information; acoustic technology; SV-sonar; biotelemetry
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Design and experimental study of raft type shellfish breeding
cage net cleaning device

Zhixuan Fu,Huang Fan,Qingsong xue,Bao Li,Guochen Zhang,Xiuchen Li,Hanbing Zhang
a. College of Mechanical and Power Engineering, Dalian Ocean University, b. Key Laboratory of Environment
Controlled Aquaculture Ministry of Education, c. Research & Development Center of Fisheries Equipment and
Engineering

Abstract: To tackle biofouling on aquaculture cage nets, this study developed a mechanized cleaner
combining a helical brush roller and a cavitating jet. The mechanical properties of nets and Mytilus
edulis were measured to inform the design. Numerical simulation optimized the angular nozzle's
geometry, achieving a gas phase volume fraction of 0.998. Cavitation erosion tests further optimized
operational parameters, yielding a maximum erosion volume of 0.0223 cm?. Prototype tests
demonstrated a cleaning efficiency of 5 cages/min and an 88.8% removal rate for Mytilus edulis,
confirming the solution's effectiveness and application potential.

Key words: Cage net cleaning; Fouling organisms; Angular nozzle; Cavitating jet; Mechanized
cleaning
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Calibration of discrete element simulation parameters and
seeding experiment of Ruditapes philippinarum

Tianming Ma, Yuxing Qian, Yingxu Wang, Zhiyong Wang, Mingyu Wang, Xiuchen Li,
Hanbing Zhang

a. College of Mechanical and Power Engineering, Dalian Ocean University, b. Key Laboratory of Environment
Controlled Aquaculture Ministry of Education, c. Research & Development Center of Fisheries Equipment and
Engineering

Abstract : To improve the simulation accuracy of Philippine clam seedling sowing, this study
determined intrinsic parameters of seedlings and established a DEM model using the Hertz-Mindlin
no-slip contact model. Contact parameters with 304 stainless steel, EVA foam, and FKM23 rubber
were calibrated via free-fall, inclined-sliding, and rolling tests, yielding collision recovery coefficients
of 0.332, 0.298, and 0.459; static friction coefficients of 0.390, 0.561, and 0.488; and rolling friction
coefficients of 0.444, 0.585, and 0.520, respectively. Inter-seedling parameters were optimized to 0.4,
0.409, and 0.438 via stacking angle tests. Validation showed less than 4% error in stacking angle and
under 5% in distribution variation coefficient, confirming reliability for optimizing shellfish seeding
devices.

Key words: Philippine clam seedlings; Discrete Element Method;Parameter calibration;Shellfish
seeding; Contact parameter
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Design and test of mechanical and hydraulic combined net cage
cleaning device

Qingsong Xue, Zhixuan Fu,Yuke Xiong;Bao Lei ,Guochen Zhang, Xiuchen Li ,Hanbing Zhang

a. College of Mechanical and Power Engineering, Dalian Ocean University, b. Key Laboratory of Environment

Controlled Aquaculture Ministry of Education, c. Research & Development Center of Fisheries Equipment and
Engineering

Abstract: Biofouling by Mytilus galloprovincialis threatens aquaculture net integrity and economic
returns. This study presents a mechano-hydraulic cleaning device integrating cavitating jets with
mechanical impact. Mechanical crushing tests identified suitable blades, while LS-Dyna simulations
optimized structural parameters. With resultant force as the index, the optimal blade configuration was:
cutting angle 54°, thickness 2.7 mm, edge angle 10.5°, achieving 245.24 N force. Installation
parameters optimized via plastic strain energy yielded: inclination 18°, spacing 19.3 mm, horizontal
angle -19°, reaching 1219.09 J strain energy. Full-scale tests demonstrated 89.7% cleaning efficiency
at 330 m*h, supporting mechanized aquaculture development.

Key words: Cage Net Cleaning ;Hydromechanical Coupling; Blade Structure; Mounting Method
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Research on Digitalization of Trawl Gear Drawings Based on
YOLOVS

Wau jiawei,Zou xiaorong
SHANGHAI OCEAN UNIVERSITY

Abstract: Most existing trawl drawings are hand-drawn or raster images, hindering automated design.
This study digitized 171 trawl drawings, annotating text, planar development drawings (PDD),
symbols, and other components. The YOLOv8s model achieved 83.9% precision, 54.4% recall, and
63.6% mAPS50. However, low recall for text (49.3%) and symbols (16.4%) remains a challenge. The
results demonstrate YOLOv8s' effectiveness for drawing digitization while highlighting the small
target detection bottleneck. This research provides valuable data support for automated trawl design
innovation.

Key words: Trawl gear, Digitalization, YOLOv8s
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A Dissolved Oxygen Prediction Method for Offshore
Aquaculture Cages Based on STGCN Improved by MRFA

Ankang Xu

Ocean University of China

Abstract: Offshore cage aquaculture, with ecological benefits, quality and yield advantages, is crucial
for aquaculture sustainability. Dissolved oxygen (DO), a core environmental factor, directly affects
cultured organisms' growth and metabolism. Its real-time monitoring and accurate multi-step
prediction are vital for production safety and loss avoidance. Water quality parameters exhibit
spatiotemporal coupling, nonlinear, dynamic and complex traits. DO is susceptible to other factors,
making single-factor prediction inaccurate in open complex sea areas. To address this, we propose M-
STGCN, optimized from STGCN. It captures multi-parameter intercorrelations via graph neural
networks, extracts multi-scale temporal features through MRFA, integrates multi-attention for cross-
water-layer fusion, and uses parallel decoders for joint prediction. Experiments show the model
achieves excellent MAE in multi-step DO prediction, with 14%~37% improvement over original
STGCN. It accurately captures dynamic DO changes, supporting intelligent aquaculture monitoring
and early warning.

Key words: Offshore aquaculture; Time series prediction; Dissolved Oxygen; Spatial-Temporal Graph
Convolutional Network; Multi-Receptive-Field-Aggregation
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Key Technologies and Applications of Underwater Acoustics in
the Monitoring, Early-Warning, and Remote Localization of
Underwater Organisms

Wei Meng
Suzhou Neptune Sense Technology Co.,ltd

Abstract: Focusing on the advantages of acoustic technology in underwater environments, this study
integrates three key technologies—NEO-SV sonar, a dedicated data processing unit, and ultrasonic
telemetry—to achieve marine organism monitoring, early warning, and positioning. The sonar, serving
as the fundamental sensing component, detects and captures raw underwater target information. The
data processing unit efficiently analyzes sonar echoes to accurately identify target features and
locations. Ultrasonic telemetry leverages the propagation characteristics of sound in water to enable
reliable positioning, tracking, and remote data transmission. Together, these three technologies form a
complete chain from data acquisition and analysis to application and transmission, significantly
enhancing the precision and real-time performance of underwater biological monitoring systems and
providing robust technical support for marine ecological protection and resource management.

Key words: Sonar, Underwater Biological Monitoring, Underwater Target Localization
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A Computer Vision Approach for Body Length Measurement
and Weight Prediction in Large Yellow Croaker

Dehua Gong
Fujian Agriculture and Forestry University

Abstract: With the rapid development of the aquaculture industry, precision aquaculture has emerged
as a key approach for optimizing farming management and enhancing economic efficiency, becoming
a research hotspot. This study proposes an innovative method for fish morphometric analysis and mass
estimation. Experimental results demonstrate that the model achieved 94.8%, 99.8%, 99.6%, 99.7%,
98.8%, 98.9%, 2.38 M, and 8.5 G in Pbox, Pmask, Rbox, Rmask, mAP50box, mAP50mask, Params,
and FLOPs, respectively. The model can more effectively capture discriminative features of target
regions and exhibits greater sensitivity to morphological and scale variations, thereby significantly
improving detection and segmentation accuracy. Furthermore, we established a length-weight
relationship model for large yellow croaker (n=30): W = 0.0138 x L"3.1877 (R? = 0.8976). Validation
results show excellent prediction performance with a mean relative error of 2.88% and root mean
square error of 12.26 g, indicating the model's suitability for mass estimation of large yellow croaker.

Key words: Large Yellow Croaker; YOLOvV13; Morphometric Analysis; Mass Estimation; Instance
Segmentation
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Research on the Impact of Aquatic Product Trade on
Fishermen's Income Increase An Analysis Based on
Provincial Panel Data from 2012 to 2022

Liu Tong

Ocean University of China

Abstract : Using panel data of some Chinese provincial administrative units (2012-2022) and
focusing on provincial annual per capita fishermen's income, this study explores how aquatic product
trade affects fishermen's income growth. A two-way fixed effects model (with robustness test) verified
the trade's direct impact; heterogeneity was analyzed from geography, economic development and
government intervention; labor productivity's mediating role was also revealed. The results show that
aquatic product trade positively impacts fishermen's income (more significantly in coastal, high
economic development and high intervention areas) and boosts income via improving labor
productivity. In the future, the government should highlight the trade's role, make region specific
policies and promote fishermen's income by advancing fishery technology, optimizing industrial
structure and strengthening market supervision.

Key words: Aquatic product trade; Fishermen's income; Labour productivity; Government
intervention
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Study on the calculation and influencing factors of total factor
productivity of my country's characteristic freshwater fish
industry during the "14th Five-Year Plan" period

ZHANG Hao, JIANG Qijun

School of Economics and Management, Shanghai Ocean University

Abstract: This study investigates the total factor productivity (TFP) of China's specialty freshwater
fish industry from 2020-2025 to identify its growth drivers and development path. Using panel data
from 1,038 farms, we employ a two-stage model, first using the DEA-Malmquist index to measure
TFP and then a panel regression to identify its determinants. Results show that TFP grew 3.75%
annually, but the growth was imbalanced, driven by scale efficiency while technological progress (TC)
stagnated. We identify three distinct growth patterns among species. The regression reveals that human
capital and cooperatives are key positive drivers, while technical training has a significant negative
effect. We conclude the industry is in a critical transition from scale- to innovation-driven growth. For
the 15th Five-Year Plan, activating TC and pure technical efficiency through technological innovation
and optimizing social service systems is crucial for high-quality development.

Key words: Special freshwater fish; total factor productivity; Malmquist index; influencing factors;
outlook for the 15th Five-Year Plan
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Characteristics of carbon flow and fishery disturbance in the
southern coastal area of Zhejiang ecosystem based on a
material balance model

Rongrong Zhao
Shanghai Ocean University

Abstract: This study is based on the survey data of the southern coastal area of Zhejiang in 2023,
using a combination of EWE model to assess the flow of carbon at higher trophic levels from a static
structure perspective, and dynamically simulate the impact of fishing intensity (from no fishing to
increased fishing) on carbon sink function.The results indicated that the total carbon flow of the SCZ
ecosystem was 588.619 g/m2/year. The net system production (NSP) of the system serves as an
indicator of the net value of external CO2 sequestered by the ecosystem, , and in this study, the NSP
was 54.741 g/m2/year. In comparison to the physical air-sea carbon flux in the East China Sea, the
carbon sink results obtained in this study were of a similar magnitude but were slightly elevated, likely
attributable to the inclusion of bacterial respiration.Using NSP as a proxy for the marine carbon sink,
the carbon sequestration capacity of the ecosystem did not differ significantly across fishing scenarios,
with NSP varying between 52.47 and 53.50 g/m2/year.

Key words: ecosystem modeling; southern coastal area of Zhejiang; Food webs; bacteria; fishing
scenarios; carbon sink; carbon cycle
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Research on the Environmental Driving Mechanisms of Pacific
Yellowfin Tuna Resources Based on GNNWR

Maolian Li
Shanghai Ocean University

Abstract: Yellowfin tuna (Thunnus albacares) is one of the primary target species in the global tuna
fishery and holds significant importance in the development of distant-water fisheries. It is widely
distributed across tropical, subtropical, and temperate waters of the Pacific, Indian, and Atlantic
Oceans, with the Pacific Ocean being the main fishing ground for global yellowfin tuna. Studying the
distribution of yellowfin tuna fishing grounds is of great significance for the sustainable utilization of
fishery resources, fisheries management, and the conservation of marine ecosystems. This paper
summarizes the status of yellowfin tuna fishery resources, biological characteristics, the relationship
between fishing ground distribution and environmental factors, and analyzes the methods employed by
domestic and international researchers in assessing the abundance of fishery resources, as well as the
limitations and challenges in current research. Furthermore, this study introduces two innovative
approaches: the Liang-Kleeman Information Flow (IF) and the Geographically Weighted Neural
Network Regression (GNNWR). The former identifies causal relationships between environmental
factors and fishery resources based on information flow theory, overcoming the limitations of
traditional correlation analysis. The latter enhances the accuracy and adaptability of resource prediction
in complex marine environments by integrating the nonlinear capabilities of neural networks with the
advantages of localized spatial modeling.

Key words: Fishery Resources; Yellowfin tuna; Environmental factors; Liang-Kleeman information
flow; GNNWR
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Pacific Arctic Region Under Climate Change: Fish Species
Redistribution and Alternative Management

Zhenhao Yang, Maixiu Hu, Chenxing Yang

College of Economics and Management, Shanghai Ocean University

Abstract: Ocean warming and sea-ice retreat are accelerating northward expansion of fish in the
Pacific Arctic, reshaping regional fisheries. Using the Dynamic Bioclimate Envelope Model (DBEM),
we projected changes in productivity, distribution, and management strategies for major commercial
species under SSP1-2.6 and SSP5-8.5, accounting for varying responses to ocean acidification.
Abundance and maximum catch potential decline in southern LMEs (Eastern and Western Bering Sea,
Aleutians) but increase in the Northern Bering Sea; acidification amplifies these contrasts. Species
abundance centroids shift northward at 4.9 km per year, indicating redistribution toward high-latitude
shelves. Minimax regret analysis shows precautionary harvest rates (F = 0.8-0.9 FMSY) minimize
long-term economic loss under climate and acidification uncertainty. This study links environmental
drivers with biological responses, supporting adaptive, forward-looking fisheries management in the
Pacific Arctic.

Key words: climate change; Arctic; Pacific Arctic Region; fishery resources; adaptive fisheries
management
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Research on the Trade Efficiency of China's Aquatic Products
Exports to RCEP Member Countries: From the Perspective of
Trade Facilitation

Chunxiang Hou
Shanghai Ocean University

Abstract: The signing of RCEP elevates East Asian regional economic integration and agricultural
trade liberalization to new heights . This paper comprehensively evaluates the trade facilitation levels of
RCEP member states. By incorporating trade facilitation as a term of trade inefficiency into a random
frontier gravity model, it measures the efficiency of China's aquatic product exports and concludes that:
The economic scale of importing countries, the complementarity of bilateral aquatic products trade,
and shared languages significantly promote China's aquatic products exports, while China's economic
scale and distance act as barriers to such exports; The average efficiency of China's aquatic products
exports to RCEP member countries is approximately 0.55, indicating substantial untapped export
potential and room for improvement; Enhancing trade facilitation levels is key to boosting future trade
efficiency.

Key words: RCEP; Export Trade Efficiency; Trade Facilitation
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The relationship between fisheries resource exploitation and
economic development in the East China Sea based on
statistical data

Zhaoxia Ding, Chao Wang, Zhou Fang
Shanghai Ocean University

Abstract: The East China Sea is a major nearshore fishing ground in China, supporting seafood
supply and fisheries-related economic activities. Population growth, technological advances, and
intensified resource use have increased fishing pressure, challenging the balance between economic
development and sustainability. Using fisheries data from Shanghai, Zhejiang, and Fujian provinces
(2003-2024), this study builds an indicator system covering capture fisheries, mariculture, and
economic development. Structural equation modeling (SEM) examines how capture efficiency and
aquaculture efficiency affect output, trade, processing, and employment. Results show a “capture-first,
aquaculture-rise” pattern, with aquaculture offsetting declining catches and supporting growth. SEM
indicates capture efficiency has complex effects, while aquaculture efficiency directly boosts output
and stabilizes employment, highlighting their complementary roles. Sustainable management requires
regulating capture, improving aquaculture practices, and adapting industry structures to environmental
and market change.

Key words: East China Sea; Fisheries development; Economic growth; SEM; Fisheries efficiency
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Spatiotemporal Variations in the Potential Habitat of Pacific
Saury (Cololabis saira) in the Northwest Pacific Based on the
MaxEnt Model over the Medium and Long Term

Qinyi Zhang
College of Marine Resources and Environment, Shanghai Ocean University, Shanghai 201306, China

Abstract: This study aims to assess the future habitat changes of Pacific saury (Cololabis saira)
under different climate change scenarios (SSP1-2.6, SSP2-4.5, SSP5-8.5) by simulating environmental
variations. It integrates fishery statistics of Pacific saury from Chinese mainland fishing vessels (2013—
2023) with current and projected environmental data (2030-2100) to predict the spatiotemporal
changes in potential habitats using the MaxEnt model. The climate scenario simulation data are derived
from the CMIP6 series and include seven key environmental factors such as sea surface temperature,
chlorophyll-a concentration, salinity, and mixed layer depth. The results show that: (1) rising
temperature has the most significant impact on habitat distribution, followed by salinity; (2) under all
three climate scenarios, the suitable habitat areas expand to varying degrees and exhibit a clear
northward shift; and (3) in the high-emission scenario (SSP5-8.5), spatial changes in habitat are more
pronounced, with a substantial increase in suitable areas.

Key words: Pacific saury; MAXENT model; potential habitat; climate change; environmental factors
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Crossing the River by Feeling the Stones: Institutional Lessons
from China’s Total Allowable Catch Pilots

Shu Su, Shiyu Zhang, Yi Tang, Yanxuedan Zhang, Chao Ma, Michael De Alessi, Yong Chen
Shanghai Ocean University; Fisheries Research Institute of Fujian; University of Washington; State University of New
York at Stony Brook

Abstract: This study critically examines China’s experimentation with Total Allowable Catches as a
core element of its evolving fisheries management system. Based on policy review, cross-case analysis,
expert surveys, and stakeholder interviews, we trace how political commitment, institutional trials, and
stakeholder engagement have shaped TAC implementation since 2017. Our findings suggest that pilots
can serve as transitional vehicles toward science-based and rights-based management, but only if their
lessons are institutionalized through law, policy, and practice. We highlight that without clear
graduation pathways - anchored in three mutually reinforcing pillars of science-based decision-making,
integrated monitoring and compliance systems, and rights- and incentive-based governance - China
risks locking in administratively convenient but ecologically limited practices. For other developing
countries, China’s experience shows that pilot strategies can reduce early risks and build capacity when
linked to institutional consolidation and long-term governance reform.

Key words: Catch shares; Chinese fisheries; institutional evolution; multi-species fisheries; science-
policy interface; sustainable fisheries management; rights-based management
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Research on the innovation and development of aquaculture
industry in the era of fresh e-commerce: case study of Liaoning
sea cucumber industry

FANG aoyu,DO yu,XIA jianpin,CHANG yaqing and ZHAN yaoyao
Key Laboratory of Northern Mariculture, Ministry of Agriculture and Rural Affairs, Dalian Ocean University

Abstract: Under the general trend of the development of digital economy, the development wave of
the e-commerce era is unstoppable, making the aquaculture industry in the midst of unprecedented
change. In this study, the “Liaoning” sea cucumber, a representative aquatic product, was selected as a
subject to analyze the advantages, opportunities and challenges of the development of fresh e-
commerce from the aspects of origin resources and breeding experience. According to main concerns
of the development of Liaoning sea cucumber fresh e-commerce, a series of targeted innovative
development strategies were proposed, including optimizing logistics distribution, actively carrying out
online marketing activities, building its own platform, using new media and other channels to enhance
brand influence, etc. All data of this study will provide a powerful reference for promoting the
Liaoning sea cucumber industry and even the whole fishery industry in the era of fresh electricity
supplier of high-quality sustainable development.

Key words: Sea cucumber; Fresh electricity supplier; Marketing model; Innovative development
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A Study on Pacific Yellowfin Tuna Catch and Habitat
Predictions Based on Multi-Model Comparisons and
Environmental Factor Selection

keyu Zhou
Shanghai Ocean University

Abstract : Yellowfin tuna (Thunnus albacares) is widely distributed in the Pacific, Indian and
Atlantic Oceans, and is a highly migratory oceanic fish with important economic value, and is also a
key development object of China's distant-water fishery. Factors such as overfishing and habitat
degradation threaten the status of its resources, while environmental factors also have a significant
impact on its distribution. In this paper, we reviewed the fishery status of Pacific yellowfin tuna, the
influencing mechanism of key environmental factors (temperature, salinity, chlorophyll, net primary
productivity) on its distribution, and the application progress of spatial prediction models. The results
show that traditional statistical models (such as GAM and HSI) are difficult to effectively capture the
spatial heterogeneity of the marine environment due to the limitations of global fitting. In contrast, the
Geographic Best Similarity Model (GOS) based on the principle of environmental similarity
significantly improves the accuracy of fishery distribution prediction through dynamic screening and
weighted prediction of local samples, and simultaneously outputs the uncertainty spatial map. The
GOS model provides a new perspective for the conservation and adaptive management of Pacific
yellowfin tuna resources. Future research needs to integrate multi-scale environmental dynamics and
fishery policies to optimize sustainable resource use strategies. Therefore, the use of appropriate
methods is essential for the resource development, utilization and conservation of Pacific yellowfin
tuna.

Key words: yellowfin tuna; environmental factors; geographical similarity; Spatial prediction
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Analysis of the Effectiveness of Blue-Dyed Bait in Reducing
Seabird Bycatch in Tuna Longline Fisheries

Wang junhong, Hao Tang
Shanghai Ocean University

Abstract: This study analyzes the effectiveness of mitigation measures for seabird bycatch in tuna
longline fisheries, reviewing the evolution of technical regulations and management measures
established by major Regional Fisheries Management Organizations (IATTC, WCPFC, IOTC, ICCAT)
and the international agreement ACAP. It further summarizes recent experimental results and practical
applications of key mitigation technologies. The article first outlines the operational mechanisms of
longline fishing, pointing out that monitoring methods primarily based on haul data tend to
underestimate bycatch events and exhibit temporal and spatial coverage gaps. Through a quantitative
review and comparative analysis of bycatch data reported by different regional fisheries organizations,
relevant literature was systematically collected and analyzed. The results indicate that: (1) blue-dyed
bait shows limited effectiveness and relatively high costs; compared with other major mitigation
measures, its performance is less significant and insufficient for independent implementation,
suggesting it should be used in combination with other measures; and (2) expanding the use of high-
coverage Electronic Monitoring (EM) systems and Al-based automatic recognition is recommended to
address data gaps and support evidence-based dynamic management.

Key words: Tuna longline fishery; seabird bycatch; blue-dyed bait; regional fisheries organization
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Research Progress on Yellowfin Tuna Fishery Resources and
Their Relationship with Environmental Factors in the Indian
Ocean

Yujing Zhu
Shanghai Ocean University

Abstract: Yellowfin tuna (Thunnus albacares) is an economically important fish species in the Indian
Ocean, with its distribution and abundance significantly influenced by marine environmental factors.
In recent years, the widespread application of machine learning models in fish ecology research has
demonstrated superior performance over traditional statistical methods in key environmental variable
selection and resource abundance prediction, providing a new research paradigm for understanding the
complex relationship between yellowfin tuna and environmental factors. This review synthesizes the
latest advances in the study of yellowfin tuna fishery resources in the Indian Ocean, with a focus on
environmental drivers and their association with resource fluctuations. Research indicates that sea
surface temperature (SST), chlorophyll-a concentration (Chl-a), ocean currents, and climate indices
(e.g., ENSO and IOD) are key factors influencing their distribution. Machine learning methods (e.g.,
random forest, MaxEnt, and neural networks) have proven more efficient in identifying critical
variables and optimizing prediction accuracy. Additionally, overfishing and climate change pose
challenges to resource sustainability, prompting regional fisheries management organizations (e.g.,
IOTC) to explore ecosystem-based management strategies. Future research should further integrate
machine learning with remote sensing big data to enhance dynamic forecasting capabilities for
resource assessment and promote the development of adaptive management frameworks to ensure the
scientific management and long-term sustainable utilization of yellowfin tuna fisheries in the Indian
Ocean.

Key words: Indian Ocean, yellowfin tuna, fishery resources, climatic factors
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