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Effects of dietary Pulsatilla chinensis (Bunge) Regel on
Mastacembelus armatus growth and intestinal health

Qiuxu Chen?, Jingyi Chen?, Tingyun Zhang?, Zhanmin Huang?®, Hu Shu®, Meng Chen®", Li Lin®*
a.Guangdong Provincial Water Environment and Aquatic Products Security Engineering Technology Research Center,
Zhongkai University of Agriculture and Engineering, Guangzhou 510225, China
b.School of Life Sciences, Guangzhou University, Guangzhou 511400, PR China

Abstract: This study investigated the effects of dietary supplementation with Pulsatilla
chinensis (P. chinensis, PC) on the growth performance and intestinal health of
Mastacembelus armatus. Fish were fed basal diets supplemented with 0, 150, 300, and 600
mg/kg PC for 8 weeks. The results showed that the 300 mg/kg PC group (PC-300)
significantly improved weight gain rate (WGR) and specific growth rate (SGR), while
reducing feed conversion ratio (FCR). At this level, intestinal morphology was enhanced,
with improved villus structure and increased muscularis thickness. PC supplementation
also enhanced antioxidant capacity (increased SOD, decreased MDA) and up-regulated the
expression of inflammatory cytokines (IL-10, TNF-a) and tight junction proteins (Occludin,
Claudin-14, Claudin-15). Following Aeromonas veronii challenge, SOD activity initially
increased and then declined, whereas MPO activity showed the opposite trend. The
transcription levels of immune- and tight junction-related genes were significantly up-
regulated in PC-fed fish. In the acetic acid-induced enteritis model, the PC300 group
exhibited increased SOD and MPO activities, elevated cytokine expression, and reduced
MDA levels. Intestinal muscularis thickness and tight junction gene expression were also
significantly enhanced, indicating improved barrier function. Transcriptomic analysis
revealed that dietary PC (300 mg/kg) improved intestinal health by regulating pathways
related to mucosal immunity, tight junctions, antigen presentation, and FoxO signaling.
These findings were validated by qRT-PCR analysis of 12 differentially expressed genes
and ELISA quantification of three key proteins (HSP-70, IRS-2, and RAB13). Overall,
dietary supplementation with 300 mg/kg PC effectively promotes intestinal health by
improving morphology, antioxidant defense, immune response, and barrier integrity.

Keywords: Pulsatilla chinensis; Mastacembelus armatus; Growth; Intestinal Barrier;

Immune Response

BEIH: | REER SRS L D% SRR M E (BUH 45 : 2022-SPY-00-017)
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Research Progress in Healthy Aquaculture of Tropical Fish:
From Nutritional Regulation to Ecosystem Management
Wang Ruiyao, Li Binghui, Li Yaning

School of Fisheries and Life Science, Dalian Ocean University , Dalian, 116023, Liaoning

Abstract: [Objective] This paper systematically reviews the latest research progress in the
field of healthy aquaculture of tropical fish, aiming to provide a theoretical reference for
the sustainable development of the tropical aquaculture industry. [Methods] Based on
relevant research findings from recent years, this study comprehensively analyzes the key
technologies and development trends in healthy aquaculture of tropical fish from the
perspectives of nutritional regulation, aquaculture system optimization, environmental
factor management, and disease prevention and control. [Results] Research indicates that
functional feed additives (e.g., purple non-sulfur bacteria) can significantly enhance the
growth performance, body color brightness, and immune disease resistance of tropical fish,
increasing survival rates by over 35% under pathogen infection conditions. The integrated
application of Biofloc Technology (BFT) and FLOCponics systems can maintain water
quality stability while significantly improving fish weight gain rates (e.g., the weight gain
rate of tropical eels in BAPs systems reached 70.61%, a 47.8% increase compared to flow-
through systems). Precise regulation of environmental parameters such as water
temperature, dissolved oxygen, and pH is key to ensuring the reproductive performance
and seedling quality of tropical fish, with intelligent control systems potentially increasing
seedling survival rates to over 85%. [Conclusion] The healthy aquaculture of tropical fish
requires the selection of appropriate technologies based on local conditions, focusing on
the synergistic coordination of feed nutrition, aquaculture management, and disease
prevention and control, and gradually promoting mature and applicable integrated

technologies.

Keywords: Tropical fish; Healthy aquaculture; Nutritional regulation; Environmental

management
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Analysis of metagenome and metabolome disclosed the
mechanisms of Dendrobium officinale polysaccharide on DSS-
induced ulcerative colitis-affected mice

Xiaona Zeng <41 Shengqiu Tang *!, Xiaoying Dong *¢, Mengyue Dong >°,
Runlin Shao ®4¢, Ruiheng Liu ®%¢, Tong Li »%¢, Xinheng Zhang >%¢, Yung Hou Wong "
Qingmei Xie >4
1. Guangdong Provincial Key Laboratory of Utilization and Conservation of Food and Medicinal
Resources in Northern Region, Shaoguan University, Shaoguan 512005, PR China
2. State Key Laboratory of Swine and Poultry Breeding Industry & Heyuan Branch, Guangdong Provincial
Laboratory of Lingnan Modern Agricultural Science and Technology, College of Animal Science, South
China Agricultural University, Guangzhou 510642, PR China
3. Henry Fok School of Biology and Agriculture, Shaoguan University, Shaoguan 512005, PR China
4. Guangdong Provincial Key Lab of AgroAnimal Genomics and Molecular Breeding, College of Animal
Science, South China Agricultural University, Guangzhou 510642, PR China
5. Guangdong Engineering Research Center for Vector Vaccine of Animal Virus, Guangzhou 510642, PR
China
6. Division of Life Sciences and the Biotechnology Research Institute, Hong Kong University of Science
and Technology, Hong Kong, China

Abstract: Currently, there is no known cause for ulcerative colitis (UC), an inflammatory
bowel disease that is difficult to treat. This assay aimed to investigate the protective effects
and mechanisms of Dendrobium officinale polysaccharide (DOP) in mice with acute UC
induced by dextran sulphate sodium (DSS). We found that DOP could improve weight loss,
decrease the disease activity index (DAI), and regulate the release of interleukin 2 (IL-2),
IL-4, IL-6, and IL-10 in DSS-induced acute UC mice. Additionally, DOP preserved the
integrity of the intestinal barrier in UC mice by increasing goblet cell density and
maintaining tight junctions. DOP significantly enhanced total antioxidant capacity (T-
AOC), and reduced glutathione (GSH), nitric oxide (NO), and malondialdehyde (MDA)
levels in the bloodstream. In terms of serum biochemistry, DOP markedly elevated levels
of bilirubin (BIL), alkaline phosphatase (ALP), total bile acid (TBA), creatinine (Crea),
and creative kinase isoenzyme (CKMB). Furthermore, DOP increased the relative
abundance of Lactobacillales. DOP also improved intestinal health and stimulated the
synthesis of potent anti-inflammatory and antiviral substances by regulating the
metabolism of purines, prostaglandins, and leukotrienes. Therefore, DOP can be
considered a functional dietary supplement for the treatment of UC, as it improves the
condition of DSS-induced UC mice.

Keywords: Dendrobium officinale polysaccharide; DSS-induced ulcerative;

metagenome; metabolome
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Molecular cloning, phylogenetic analysis and functional
characterisation of an Elovl7 elongase from freshwater
crustacean, crayfish (Procambarus clarkii)

Teng Li *®¢, ZhiGang Yang *>°, YunFei Sun **°, YongXu Cheng ¢, Qin Chen *><*
a. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education, Shanghai
Ocean University, Shanghai 201306, People’s Republic of China
b. Centre for Research on Environmental Ecology and Fish Nutrion of the Ministry of Agriculture and Rural Affairs,
Shanghai Ocean University, Shanghai 201306, China;
c. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai
201306, China
d. School of Marine Sciences, Ningbo University, Ningbo 315211, People’s Republic of China
Abstract :[Objective] Elongation of very long-chain fatty acids (Elovl) proteins are crucial for the
biosynthesis of long-chain polyunsaturated fatty acids (LC-PUFAs), yet the endogenous LC-PUFA
synthesis in crustaceans remains poorly understood due to limited evidence for functional elongases.
[Methods] In this study, we cloned and functionally characterized the Elovl7 gene from the red
swamp crayfish (Procambarus clarkii). [Results] The cDNA contains an open reading frame of
1155bp encoding a 384-amino acid protein, including five transmembrane domains and a
conserved histidine box (HXXHH). Phylogenetic analysis revealed that P. clarkii Elovl7 clusters
closely with crustacean homologs, forming a clade distinct from vertebrate Elovl7 proteins. Tissue
expression profiling revealed ubiquitous expression, with the highest levels in the hepatopancreas
and gills. Functional assessment of the heterologous expression in Saccharomyces
cerevisiae demonstrated that P. clarkii Elovl7 efficiently elongates C18:1n-9 to C20:1n-9 and
converts C18:2n-6 and C18:3n-3 to their corresponding C20 products, while showing no activity
toward C20 or C22 PUFA substrates. [Conclusion] These findings provide molecular evidence for

the involvement of Elovl7 in crustacean LC-PUFA biosynthesis, offering insights into lipid

metabolic adaptation and potential applications in nutritional regulation in aquaculture.

Keywords: Procambarus clarkii; LC-PUFA; Elovl7; Tissue expression; Functional

characterization

ZEBLIUH : This study was supported by the National Natural Science Foundation of China (No.
32273154), the earmarked fund for CARS-48.
F—1EE: 28, B, WEotad, KPEFRSE, LiTeng307@163.com
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Integrative Multi-Omics Analysis of Magnesium-Mediated
Mitigation of Nitrite Toxicity in Litopenaeus vannamei

Xuenan Li%, Xilin Dai®"**

a. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean
University, Shanghai 201306, China
b. Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture and Rural
Affairs, Shanghai Ocean University, Shanghai 201306, China
c. Shanghai Engineering Research Center of Aquaculture,Shanghai Ocean University, Shanghai
201306, China

Abstract: Nitrite accumulation represents a major stressor in the intensive aquaculture of
Litopenaeus vannamei. Increasing water salinity (by NaCl supplementation) is one of the
conventional mitigation strategies. However, this study found that under conditions
providing equivalent C1~ concentration, MgCI2 was more effective than NaCl in alleviating
nitrite toxicity. To elucidate the specific protective mechanism of magnesium ions (Mg2+),
a stress experiment under an equimolar chloride background was designed, including NaCl
and MgClI2 treatment groups. Survival analysis, histopathology, oxidative stress indicators,
and combined transcriptomic and metabolomic approaches were comprehensively
employed for evaluation. The results demonstrated that, compared with the NaCl group,
MgCIl2 treatment significantly improved shrimp survival, reduced hepatopancreatic tissue
damage and apoptosis, and accelerated the clearance of nitrite in vivo. At the molecular
level, the beneficial effect of Mg2+ was primarily achieved through a dual synergistic
pathway: First, it systematically up-regulated genes and metabolites related to cofactor
biosynthesis, providing critical support for cellular metabolism under stress. Second, it
directed adaptive reprogramming of the glycerophospholipid metabolism pathway,
enhancing resistance to oxidative damage by stabilizing cell membrane structure. This
coordinated regulation of metabolic support systems and membrane stability enabled the
organism to manage oxidative stress via an economical and efficient "prevention-
stabilization" mode, rather than passively activating high-energy-consuming antioxidant
defenses. This study reveals, for the first time at both physiological and multi-omics levels,
the unique cytoprotective mechanism of Mg2+ against acute aquatic toxicants in
crustaceans, providing an important theoretical foundation for developing novel and
efficient nitrite mitigation strategies based on Mg2+ regulation.

Keywords: Litopenaeus vannamei; nitrite stress; magnesium ions; multi-omics analysis;

alleviation of toxicity
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Exploring Electricity Use Patterns for Resource-Efficient
Aquaculture in Recirculating Aquaculture Systems

Binghui Li'? Tianyu Zhang'?* Ruiyao Wang'~
Dalian Ocean University, Dalian 116023
Abstract:[Objective]Recirculating aquaculture systems (RAS) are increasingly adopted
for their water- and land-saving benefits, yet they are associated with high energy
consumption. However, systematic evidence regarding their energy requirements remains
scarce. This study aims to identify, review, and synthesize current knowledge on the key
factors and trends influencing electricity consumption in recirculating aquaculture, as well
as to examine the reporting of resource use. [Methods]To this end, studies published
between 2010 and 2024 on energy use in fish RAS were examined. Regression and
correlation analyses were conducted to analyze energy use data in relation to water use and
feeding. Non-parametric tests were employed to investigate the impact of various
production and data-related factors on energy consumption. [Results]Contrary to
expectations, the findings reveal no direct relationship between energy use, water use, and
feeding. In contrast, systems operated at higher stocking densities exhibited greater energy
efficiency compared to those with lower densities. Furthermore, energy consumption was
lower in commercial RAS than in research systems, and freshwater systems operated more
efficiently than saltwater systems. Energy use was also found to be influenced by the
cultured species. A primary limitation of this study is the limited dataset on energy
consumption in RAS available in the literature. [Conclusion] The heterogeneity of data
reporting must be considered when interpreting these results and drawing general
conclusions about the energy-resource trade-offs in RAS. Nevertheless, this review
provides a standardized assessment of electricity use in recirculating aquaculture and its
association with other resource use indicators. To support the development of comparable
datasets for cumulative knowledge building, the adoption of more consistent metrics and

greater coordination in data reporting is recommended.

Keywords: Recirculating aquaculture systems; Electricity use; Energy efficiency; Energy-

resource trade-offs
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The effect of adding housefly (Musca domestica L.) enzymatic
hydrolyzed protein to feed on the growth and ovarian
development of Procambarus clarkii

Jun-tao Li'*, Qiao Peng! %, Pei-hua Zheng', Yao-peng Lu', Xiu-xia Zhang', Ze-long Zhang',
Jian-an Xian'", Chang-ping Wang?*, Dong-mei Wang'*
1. Hainan Provincial Key Laboratory for Functional Components Research and Utilization of Marine Bio-
resources, Institute of Tropical Biosciences and Biotechnology, Chinese Academy of Tropical Agricultural
Sciences, Haikou 571101, China; 2. College of Biology and Agriculture, Jiamusi University, Jiamusi

154007, China.

Abstract: [Objective]: This study aimed to determine the optimal inclusion level of
housefly (Musca domestica L.) enzymatic hydrolyzed protein (EHP) in feed for
Procambarus clarkii, in order to provide a reference for formulating diets that promote
growth and ovarian development in the parent shrimp. [Methods]: A basal feed formulated
for P. clarkiiwas supplemented with 8%, 13%, or 18% housefly EHP. An 8-week feeding
trial was conducted to evaluate the effects of graded EHP levels on growth performance,
whole-body composition, immune-related enzyme activities, and ovarian development of
P. clarkiiwas. [Result]: P. clarkiiwas fed EHP-supplemented diets showed significantly
lower final body weight (FBW), weight gain rate (WGR), and specific growth rate (SGR)
compared with the control group (P < 0.05). In the high-inclusion group (18%), whole-
body crude protein and crude fat contents decreased significantly, while ash content
increased. With increasing EHP levels, total antioxidant capacity (T-AOC) and lysozyme
(LZM) activity were significantly elevated, whereas malondialdehyde (MDA) levels
decreased. Furthermore, the relative fecundity (RF) was significantly higher in all EHP-
fed groups than in the control, and the egg-carrying rate (ECR) was highest in the 8%
inclusion group. [Conclusion]: Dietary supplementation with housefly enzymatic
hydrolyzed protein, although reducing growth performance, enhanced immune-related
enzyme activities and promoted ovarian development in P. clarkii. Based on a
comprehensive evaluation of the measured indicators, an inclusion level of 8% is
recommended for practical application.

Keywords: Proteolysis of Musca domestica L.; Procambarus clarkii; Growth performance;

Immunoenzyme activity; Ovarian hypoplasia

20



K7 5 2 e K S (R BRI T ML R B 2026 FF AR

X AR R KRR, IELXT. mAEaLeEHD. HH
FREREEHEXEEFRIANZI
ARG, JRE L, IR Y, SRR Y, KRR, KR, sige v, XifFEE Y,
KA
1. [ BT O B2 B A LE IR R B T, I A8 R A P O VR Th R 1 o0 T 72 5 R B A S
%=, WO, 5711015 2. Wb RFZ A RSB, WdERE, 071002

PE: HM: IR EDGF a0 v IR BN A K RV IR & sem, ki
eSS ML kSRR AR KA R B M E L BRI [P LS4k HE . T3 K RV 58
QR AR 73 ) B TGN [A] 8L: 16D (HP 8 /NRFGHEAT 16 /NEfJERE). 10L: 14D,
12L:12D+ 10L: 14D 1 16L: 8D KIDGIEIAEE S, Jul sy 3000Lux, #4794 30
RIFRFEIRGS, BRIUA DGR oo IR R B R AE K BRELRE . BiebRe ). 1k
W BB AR A G R AR I REI o G55 /A [ s FR RF Rl ol 2 e G 2 (1 3
H A (WGR) FRFE A K Z (SGR) FIPEBREGASE (GSI) ¥R E 5 0; 16L: 8D 4
MR SRR E S T HMREA (P <0.05); 12L:12D. 10L: 14D 1 16L: 8D 41
AL S /7 B 2K T X R4, 10L: 14D A1 16L: 8D 4 bk 7 FC S AR HF e — 1
FNZEE & 5 B35 AT IR, qPCR #E— DR E 7 RERF P R b S A G BE R 0k &

R RIEASE. S50 $EEC R A A K e B R E 2 BRIP4
ReJ1, JFREME(RIEONSRINE & o« LrE LR FabrE ™ i I o@E G UE I 10L: 14D,

R TORJFENR, JeRIE, SUAMEES): IREAE

WEHWIH . HEFA AR TR0 H (ZDYF2022XDNY247); 420 35 KRN BGE £ itk 4
(ITBBQDF2023006); HH [l #4vis AR i Ak 25 Bt [ S5 vy A lb R} 2 vt BHEE G [ AT H (CATASCXTD202416)
Helgzz, 5, 4, BIWRCG, WA K@ REFRM. E-mail: xian-ja@l63.com

XAE, 55, 4, #BdE, Wi A% . E-mail: liucunqi@sina.com

FEAME, &, Wid, PR, HJim: KPP @SR, E-mail: wangdongmei@catasitbb.cn

21



K7 5 2 e K S (R BRI T ML R B 2026 FF AR

Effect of photoperiod stress on the growth, ovary development,
antioxidant capacity, sex hormone content, and reproductive-
related gene expression of red swamp crayfish (Procambarus

clarkii)

Jun-tao Li'*, Yu Su'-?*, Pei-hua Zheng!', Yao-peng Lu', Xiu-xia Zhang', Ze-long Zhang', Jian-an
Xian'"", Cun-gi Liu*", Dong-mei Wang'”
1. Hainan Provincial Key Laboratory for Functional Components Research and Utilization of Marine Bio-

resources, Institute of Tropical Biosciences and Biotechnology, Chinese Academy of Tropical Agricultural

Sciences, Haikou 571101, China; 2. College of Life Science, Hebei University, Baoding 071002, China.

Abstract: [Objective]: To explore the effects of different photoperiodic stresses on the
growth and gonad development of Procambarus clarkii, and to identify the optimal light
regime for promoting broodstock growth and ovarian development. [Methods]: Female P.
clarkii from the same batch were reared for 30 days under photoperiods of 8L:16D (8 hours
of light and 16 hours of darkness), 10L:14D, 12L:12D, 14L:10D, and 16L:8D (light
intensity: 3000 lux). Growth performance, ovarian development, antioxidant capacity, sex
hormone levels, and expression of reproduction-related genes were examined. [Results]:
Photoperiod had no significant effect on weight gain rate (WGR), specific growth rate
(SGR), or gonadosomatic index (GSI). The 16L:8D group showed significantly higher sex
hormone levels than the other groups. Antioxidant enzyme activities were significantly
lower in the 12L:12D, 14L:10D, and 16L:8D groups compared with the control. Estradiol
and progesterone levels were significantly elevated in the 10L:14D and 16L:8D groups.
gPCR analysis further confirmed that the expression of reproduction-related genes in the
ovary was positively correlated with sex hormone content. [Conclusion]: Increasing the
photoperiod did not affect growth performance but reduced antioxidant capacity and
promoted ovarian development in female P. clarkii. Based on the evaluated indicators, a

photoperiod of 10L:14D is recommended for production.

Keywords: Procambarus clarkii; Photoperiod stress; Antioxidant capacity; Ovarian

development
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K ZHFRE T, TRkZERLEEH (DEPs) SHHE . 48 4-NP X LGRS
I~ 48 h f1 96 h LC50 4374 640.53 Al 380.44 pg/L. 4-NP [ Al 5] & FF RS0 5
AN . HEEFHAILEE 6049 NMEH, WiE 24 h M148 h /) 7I3k45 1183, 919 4
DEPs, FEZ SN, k. RESHER. EOAMLFARKS T RR, Kb
BT EETEMAR. gER P4SO RUEEE 9 s, eI .
PRM 4iF GPx % 10 MEARKEH SEAH . 4t 4NP @ FHFEMM
Ui THG% SR LT IR = A 80, AW7R 500 4-NP e ) 4y
FHLHEIRAE T BRI .

Sei: 4-FIEM FUAURIR: PEAST B ERALYE

VEEhIH . ER A RRESEETH (32503154); 412 A s KRN 6 TdE 4
(ITBBQDF2023006); H [l #viiy Ak At e B o8 #viis Ak A7 ot B G135 AT H
(CATASCXTD202416)

defdzz, 5, L, RIWFRR, BT KPEREFRYE. E-mail: xianjianan@catasitbb.cn
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FZD4 BT LAERER R & R A IR G - TEEFE SR
HBORGE 1, AL, SR, KRR W BEE ER
Yt

1. A ERGHT O B2 B S A W R B TR, R B TR AE P R Th R M I o i 70 -5 ) FH 2B A s e
%=, WO, 5711015 2. R R EAEY) 5K 240, W #10 570228

WE: HI: HAROREHIREICHEEER Frizzledd (FZD4) ££ FLYXF RFHTY )
R PERNH. Jrik: TORE FZD4 BRI AT AEYE B %01, #id RNAL HAR
UUBK FZD4 J H etk Wat, J3HT 4- £ (4-NP) i T B AR A BUHCER . R
PRV B T AR AL . S5 FZD4 FE[R ¢cDNA 4K 3553 bp, 4l 592 NN IR
FENLARI R s ik, 2 E0RT 4-NP i o] 2 3 5 ¢ KR ik . T4 FZD4 B Wnt
i, 4-NP JHpI FX0 0N R IR A 2R R A o B 2 Rl (FZD4. TCF. AC. CBP.
Tyrl. Tyr2) W3 Fi, ERK M RASZERH i, Bax., ZOEERE. 20K, 5
R o MR EREGS TR E T . 4510 FZD4 25 LA IFHT 4-NP Pria il 72,
IS5 Wt P[RR RO R A BORE, RN UEE S S LR R A T G
R

KAIA: Frizzled 4: JUOVNIF: BEF A HEG

BEBIH . WK A RRIEIE ST H (32503154); #1423/ 25 BRI LAY B & i3 4
(ITBBQDF2023006); H [ #vis 4 bRk 2 B [ 8 vy A bRt ot Bz 1137 1 AT H
(CATASCXTD202416)

T, L&, 4, B, BFRTR: KP4 . E-mail: wanggian] 70@163.com
defdz, 5, L, RBIWHFR, BT KPEREFRSE. E-mail: xianjianan@catasitbb.cn
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HPGDS 7t S 4 BN 8IS 5 LAEXT IR 4-FEERBME

R4
KefmAE T, AR LT, BRI, SKFRER T, KPR, EEWR T, KR,
vefEe
1L R AR R B BRI, 3R I VR R P RO T2 5 FURT B S, e R
H, 571101;

2AEARMR A SR, BRI AR 154007

WE: HN: WAL EVRERAA)BEHE B SCHERE LA SRR D & g
(HPGDS) fE LN R prIr s phia h e AL . J77%: wfE HPGDS JE K ik
1B 8T T8I RNAD HARUTER HPGDS, 3 #T1E% & 4- T3 (4-NP) e R
AA RRUHEER AR CHE R Rk . U & & L E AR, S5 6 s 5 R 2
G HT. 45R: HPGDS ZE[H cDNA 4x K24 835 bp,  7EARAR AR R s R0,
4-NP Jipia vl %% S HRiA . U2 HPGDS "l E % AA REIRIL, 5 5%0% 55t
ARG, W 4-NP FESHRIE SR M. ZHEERY, ERENSRIEYE
ETIRREAR. 2908, AA B RE R IEEg . 4510 ABFFIESE HPGDS £
SR BB E 5, R s R G - A RS L R AL IR A

S AT D AR TR VR, LA, 4 THLb)

G E R ARBERE ST H (32503154); 4400 35 RISl 4 T 3L 4
(ITBBQDF2023006); H [l F#Aviy b Ak 2 [ ] S #ry ROk R oo B A8 1 B I H
(CATASCXTD202416)

sRINER, 2, fild,
vz, 5, fd,

|22, BHedrm: KAEEY.
IBH9E 01, BRI A K2 @958 . E-mail: xianjianan@catasitbb.cn

=
H
=
H
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AR MR NI EEITE K. AAKS . &I
e« MEEE MR

FARIGE 2%, SRgms ¥, feom 12, skEE !, kFEE L e, FEE, T
12 SRR, ez
1. [ B RML BB AT AR BRI T AT, R A R RS R A A R SR E TS E,
BRI 5711015 2. ) ARIGEER K= 2B, ) 48 T 524088

WE: H: BRI IR KRB LB BRI A K WL RS T R R
TP DI REANTUR ST HIFEM . T7i%: F-F IR E N (0.87+0.06 g) (ML A ELUTBEAL 73 A
62, MAINELE, BNEKE 40 BN XFHEAH RN, 15056 2H 5375 T i
T 0.5, 1. 3. 5. 7 gkg WA R Rl, F75E 8 . 458 takhamadK
JIHRBUIA B B A YERE . VAL RE IR IR IR &S o W e sg i aRhA n 4ok
JIFERBEAS T WURR I 7 & 5, B0 17 BT JH R JB N I 3% 7 e A A 2 Bl v 12

(FUGT 2 Ji 3 B O S e A, TRDRRANIN 5-7 g/kg AR K BRI = T AR
TE R YLE KSR R G IIFIE 3R G5i8: TARNRIN 5-7 g/kg HILE KT HEEUYI AT 41K
AR5 S\NINAYI i L R E R A

REE]. LB, AR, AERKMERE: WIERERE: REEIIRE: PR

PEENIUH - R BRI IH (324QN353);  H [ vy Al B e [ S AL A= ot
FHz G113 F AT H (CATASCXTD202416).

FE, L, WA, BdR, WFTTE: KPPENM@ SR . E-mail: guohuivivian@163.com
Mz, %, Hd, BIBFRCR, BT KPS REFRE . E-mail: xian-ja@163.com

26



K7 5 2 e K S (R BRI T ML R B 2026 FF AR

FARLANE REEIMIEETE K. AAMS. 2%
H. BEEEMGR RN

TR, SRS, fRoh L2, skER Y, SKFEER L, AR, BERE, HRIE
L2 BiE 2, Phfie 7
1. [ BT R AMY R S B Sy A VR AR TR, 96 A R AL W B R T RE I Rl T 70 -5 R i =
SEEGE, MR WEI 5711015 2. T ZRUFEEREZKP2 2408, T 28 T 524088

W B BRI S RS2 P LB AR AR LR . B A
FIETNREFI TR IR . J7ik: WP E Dy (0.83+0.05 g) MILLEE AR BENL 73 A
64, MAIANER, HANEKT 40 EEIF. W IRAEMRERR, WK 5 B
T 0.5, 1. 3. 5. 7 g/kg m RERBUWRL, F75E 8 i 458 ARG R
ZARIY) RGN T AR AR AR KR T B TR AR A SR RNR
I 3-5 g/kg m RZRIAIE G 1 EAF DU BEA el im e, JF Bl 1 miE %
25, WIMATEACAROC IR BEECR: UbAh, TRRIRIN 3-5 g/kg = R ZRI I m T #
WRAE IR QLK SR TR J5 AT 2. 4518 TR N 3-5 g/kg i R ZHEHU T4 &
BN AR KAVEREFI SR D RE, DCEIIE R, M 9RHUR ).

REE]. LT, mRERY, ERKMERE WIERERE: REIIRE: FUR

BIBNIUH R 1 OARRE SR 0 H (324QN353);  Hh [E Hvily AR RE e [ SR A R 2
FHEz G113 F AT H (CATASCXTD202416).

E, Lo, WA, R, WHFTTIR: KPPEEREFRSE. E-mail:  guohuivivian@163.com
Mz, B, Hd, BIBFRR, BT KPS REFRE . E-mail: xian-ja@163.com
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AR MR I EETE K. FHRERE. &
B RA M AHBRE S HIR T

BN, i, SRR, KR, BER, ki

Hp [ Y ROV R 2 B G AR R R T T, VR B T AR B UR T R 43 i 7S 5 ) F B A sk
=, R O 571101

WE: B0 OFFR b i B R LI A . WU Ry . AR R
FPEFNHUMBERE IR . J7 ik WP E Y (0.2240.02 g) HILLEEEEARBENL A
64, MAIANER, HANEKT 40 EEIF. W IRAEMRERR, WK 5 B
A 0.01. 0.02. 0.04. 0.08. 0.15 g/kg MV RIFEHU AR, 7758 8 . 4559 1A
FHAR IV (] S EU ) %o 20 1 A A PR R R TL PR R 23 T S 35 R el s TRRLAR I 0.04
g/kg K RIS EISE & 1 BRI e BE 1, JF 53 1 HUAR AN S A O 2k
PRIFIL: BeAh, BRI 0.04 g/kg 7% RIS IR & 7 2N e B 3 R Wb iE T 1Y
FAER. 2510 TARNAIN 0.04 g/kg TV& I B HX)$ iy 1 L0 AR K BT S8 A0 T RE AN 47
B, WA T E RE T .

KRB LT, IR, AKVERE: Sk ThRg: HiPhases)

BEIH - R E AR AR ST H (324QN353); [ Ay Al Ak 2 g [ ST AR A AR
B 137 BT H (CATASCXTD202416).
vz, 5, WA, RIPTFRR, BRI W: KPS @RS, E-mail: xian-ja@163.com
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EHREEIE K, ARGH., REDNGEERHOY
M
EORIS, A, R, KA, BEE, G

rh [ Sy VBB G R H AR AT, R A R AE Y SR D RE I o i A S R B s
0=, MR I 571101

PE: H: W7o R Ia o B BRGS0 3E B R
IS o J732: SeB6 B XA (0 pg/L, Control 41) « fRIKELL (0.32 pg/L, TA
H). HIREZ0.97 ng/L, TBH) FEKEH 2.43 pg/L, TCH), BHK SAHEE,
RAESE 15 JUF (B 489+ 024 ), Wa/EiH )y 30d. 4558 Mg e RS 7
LB E R ReE A KFENAEER, PR HBRIRSS H 5240, BraALaE s
TR, HREREIE AR R R A & BT BhAh, BEHRREbNE T T B E 4
1, WHEWEARE ST T, HTEA of AR RS, BUR AR . ik, Mk
SIS ERE {1k AR -3 < 3ciala s SN 27 AR ATy AN o 15 /1= =W N 1 W 7p i
3G N U B AU

A ZLECECAE, WERME ARUERS: WEER: RIRThEE

TENIUH . WA HRRHEEE S IH (324QN353);  Hh [ Py Aol R e [ K Py Aol BH7 ol
R 137 FBA I H (CATASCXTD202416).
Mz, %, #d, BIBFRR, BT KPS REFRE . E-mail: xian-ja@163.com
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REFEE I EEINEK, HAGH, REDFFEEFD
2

RS Y, Mo L, sk, KRR, MM, BEW, EW Y, Sk

1. E G O RLE R A AR R B ST, R A LR Y IR Th R M o i 9T 5 R FH B A
SEIGE, MR W 5711015 2. MRS KRR S5oK S4B, RS I 570228

WE: HM: WFRIRES NI BB ARG, G )i w
BRI . ik SROG B E XHIRZH 0 pg/L, Control 4H). I 4H (0.004 pg/L, DA
). HHREH (0.014 ng/L, DB ) MEAHEZH (0.047 png/L, DCH), RHEK 54
BHE, BMEE 15 RIF (YE 2.60+0.50 g), WAk 28 d. 4558, RE B
EPRAC 7 A BB G E AR FEE KBRS, PEEAF RS2, bt
AR T TR, ARG PE RS S RA G RIRA & s Ak, RESE R At E T
BAMpiEsitg, WmiEmEiE 2 e TR, AFEEEGMm. 458 REEEEMHE )
IBBEIVER. BB R, BRG0P LRE ) RELImIE R
A o

REE]. LT WESER: KRR WEER: %IEThEE

TENIUH . WA HRRHEEE S IH (324QN353);  Hh [ Py Aol R e [ K Py Aol BH7 ol
R 137 FBA I H (CATASCXTD202416).
Mz, %, #d, BIBFRR, BT KPS REFRE . E-mail: xian-ja@163.com
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BRI ERNRFasE S itee. JHERITREMEE
piexy bl 2

WP, BASLY, R, b, DHER, EH ST M2 %
Wi AN,

L DU ANV K2 sh W FEmt 7 i, DU B, 611130; 2. iRERSE R AR B IR A, I
JI R, 610222

TE: BEMRNTF O (ECP)2RAF R CIBEM 1, &HAIIRetEik, HA A%
PLATRAE . A T B8R T AE R KT FRAIK 3% M TR AR i ECP 4 2 39 1 &) £ A
KERE . WU RE . i T R 2 AR (AJC) 45 0 iz T T A= P 28 e R 5l o
IR 1260 SK1KH 5.90+0.05 g HMEHER a4, B8 704, 2R
PLUR AR : IEH & A WAR(NP, CP42%), K& H (LP, CP39%) WINA[E /K ECP
(0 1. 2. 3. 4501 5%) s, W5 10 . S55RKRW: takE B KRR
3%(M 42%F% % 39%) IR T igiE AJC 458, FRR T BEAM. B, 1.
BEAE ARG, FRIKEE. BVEREIRAE. - & HE KB Nat/K+-ATP BEiEdE, VALK
IREST R I%, AEKSZBH. 76 LP i 2%ECP 658 1 3 it 40 f i (bR Th g, 42
w7 AEFEERE, A BIEGE I IEE A A AKCr: (DIEm T RIS E T (2) 1A
T/ IZ 8 AR PepT1 ik, WHEESH 1A PepT1 IREIAISAEA T, W nrf2.
jak2. CDX2. SP1. NHE3 fll PDZK1 EiEHK; )% gl AJC 45, mREs
FXT RhoA/ROCK 15 SR ARG O ()M 7 IAEmidi ], JERER 1] B0Rr B
FUABIFF & A F2 5, > TURBEAAR T TR B 1] R e s Jas A0 40 1 R 1 )
FIREAT 12, st T I IE e . DAY R A B TR AR N, BT 2R ay
BT, B 4 AR 8 R TP (CP39%)ECP Bl RN 20 N 2.20%1 2.08%.
REiE: BRMRARFFE O, B, JHIRE ) TRIERE Ak a4 R
EINEE: /K, B, WL, #o%, KEsER SR B OBk, &, W, R, Kk
BN E I Sk

BETH: ERBARRESR R EER AL T H (32425056);  F 5 H fw kT4
(2023YFD2400600); VU114 7= b AR b 452 A AA 241038 41 BL(SCCXTD-2024-15).
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Effects of enzymatic cottonseed protein on growth
performance, digestive and absorptive functions, and intestinal
microbial composition of juvenile yellow catfish (Pelteobagrus
fulvidraco)

Guangju Zhang', Weidan Jiang!, Pei Wu!, Yang Liu!, Yaobin Ma!, Hongmei Ren!,
Xiaowan Jin', Weiwei Xiao?, Ya Li?, Xiaoqiu Zhou'", Lin Feng'*
1 Animal Nutrition Institute, Sichuan Agricultural University, Sichuan Chengdu, 611130, China;
2 Chengdu Mytech Biotech Co., Ltd., Sichuan Chengdu, 610222, Sichuan, China

Abstract: Enzymatic cottonseed protein (ECP) is a protease hydrolysis product of
cottonseed, containing functional peptides with antioxidant and immune regulatory
properties. This study focused on how the growth performance, digestive and absorptive
capacity, intestinal apical junction complex (AJC) structure, and intestinal microbial
composition were affected by adding ECP to diet with a 3% protein reduction. A total of
1260 healthy juvenile yellow catfish weighing 5.90 + 0.05 g were randomly assigned to
seven experimental groups, each consisting of three replicates. A normal-protein diet (NP,
CP42%), and six low-protein diets (LP, CP39%) with differing amounts of ECP (0, 1, 2, 3,
4 and 5%) were respectively fed to fish for ten weeks. The results showed that 3% dietary
protein level reduction (from 42% to 39%) disrupted the intestinal AJC structure, and
reduced activities of pepsin, lipase, amylase, chymotrypsin, carboxypeptidase, alkaline
phosphatase, y-glutamyl transpeptidase and Na+/K+-ATPase, finally decreasing digestive
and absorptive capacities and growth performance. Adding 2% ECP to the LP diet
improved digestive and absorptive capacities and growth performance of juvenile yellow
catfish, which reached or exceeded the levels in normal-protein diet group. 2% ECP
enhanced the activities of digestive and brush border enzymes; upregulated the expression
of peptide transporter 1 (PepT1), which might be related to the PepT1 function regulators,
such as nrf2, jak2, CDX2, SP1, NHE3 and PDZK1; improved the intestinal AJC structure,
which might be related to the changes of RhoA/ROCK signaling; and increased the relative
abundance of beneficial bacteria, including Fusobacteria, Firmicutes, Cetobacterium and
Acinetobacter, and decreased that of pathogenic bacteria, such as Spirochaetes,
Actinomycetes, Brevinema and Plesiomonas, improving gut microbiota composition.
Using weight gain rate and chymotrypsin as markers, the optimal addition levels of ECP
in the low protein diet (CP39%) of juvenile yellow catfish were determined to be 2.20%
and 2.08%, respectively.

Keywords: Enzymatic cottonseed protein; Pelteobagrus fulvidraco; Digestive capacity;
Apical junctional complex; Gut microbiota composition

Corresponding author: Xiaoqiu Zhou, male, PhD, professor, aquatic animal nutrition and feed; Lin Feng,
female, PhD, professor, aquatic animal nutrition and feed, E-mail:
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BERRE SR B RIS A DA PRR G ERHR
BARE 2, TR
L ZITRE S HhER =P, 4R ] 361000;
2. Mg /KR AE YD E A4 [ B A S0 %, AR AT 352000

THE: A4 BRAZIE N AR R B W) ) AR AE 0 ™ IR PR . Al S0 Bl (Haliotis discus
hannai) % A0 AU, ALK, B S5 AR5 2 mB a4 5
P SO 0t G, R TE B 5 AR A P AR B8 70 T LR AR U AL o R
18 H#sAMA, 1E 28 °C FRFELYIME 7 KIGH N 22 °CIKEL, %t BRALIR £ 4EREAE 22 °C
KR o 3T B IR AR L (ABT) 4S5 I 8] (HAD) S AE S8R (MO2) 48 TR bk &
GVPAL T RvRE DA BDIRAS . SR B, RMABARAEET) ABT B m T X RAP <
0.01), 2 BA BT I RF S HVBOR BB R T 40 SO B 11 A BT 2R B, HLoR W35 5
HASARUKT. JRE R 2 o B dL S e AR 4000 AR FP, 2 AR UHE R+

T R A B RIE AR . KEGG B REY, ARl 5Ha i R4
TERAFIET FARE T TE B T2 o R A RS E . B 5T BRI ki f DNA #% UKk )
RS, ARG T ERH A P ki AR . Zh b, P el AU A
IR A OB S RIS YRR AR T, R T L i AE D PR AR R

REE]: PO RAFIER R A ER, A

PRI . | REEEBI7 T H (2025-MRB-00-001), #8824 Rl G13# 5 77 b4k TR 5 5
(2021FJSCZY02), A XIg Kk e 1 H (2024 N3008);
FEIPEE, W, U, WML, #oR, FENEIRSRELEMI, E-

mail:wwyou@xmu.edu.cn
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KRBT T GBI KFALAE TR ISR
WM, BEE, FFH, Mk, BoIk:
R RS, B, 201200

. B RIFEN Macrobrachium rosenbergii) 4= ERE B Py i L5 2 9% 7K 37 58
WRKZ —. SR, KIS BCN R TR R R B R R 2 —, 8 T ARG IRRT
T IRTAEN I, AR VL T 40 RERIENT 2 IRVARFAE KRR . BEE . JERER
B WIREFRARBI M . 45 RO ARIR PR T % BRI SUE 2 20 A1 18 °C
20 % P YA T A B 1 3R R A K K 6 2 2 PRI (P<<0.05) s IR 3 30 VB AR P AL
S M3, LLA SOD. CAT. HSP70 1 HSP9O & [R &L E I i, SE20 M1 18 °C
HWAAERZAZLH) MDA & &3NS E NP <0.05); RIRFEN UL H LU E F*
By, FENNALE DAA. EAA SR EERFIK, Yn-3 FYn-6 Wi S & 8 E
R(P<<0.05). Z5RKM, MR T2 VAR EKMERE, JHRE T2 KIBIFRIL
PR T

R P RIEIR, (REPhE, ARERE =R

VR b AR QU0 F Tt U A [T A T B MR 037[2025-02-
08-00-12-F00056]

W BT, 9, KPRRAREE, WA R, R XA R
(20222026 B 45, EHEBIIITI: WARAWHIT . GFRIRAE 1R RFTUKIF SR, E-

mail: xldai@shou.edu.cn
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REFEFFLENLBT R MREENENE: HEES
& R R AFPIR SR & M FHIES SR @R R
Wptsls, FZWR, TiRWE, BOuH, skAEE*, ErEiE*
M R R 5 TR, RS i, 570228

PE: ORISR R 8 (IR S5 88 71 (PRI B X B it it Jo 520 (1) S B A
o AWTTURTT VRIS BT R X V8 el 2 #1748 1tk R Ik S s 1 P 52
i o 33 FEL S AR - B B 0, IR 66 MR ML EY), HorhiE
KO EEE)MAEAEEIE(1-F ) -3-59) 0y 1 B RIR ST bt . AR S5 & T
R(GasC-CP)fie it 1 lF it A AL, (RSB 64%. ML T, REMRESE T
A (GasA-CP)£E 18 55 XUVR 5 #1017 R 2 [R) S 1 B AR P T (56 8 R e Uia EfE
1.59) 0 13 B /Iy 3R 3 A AR RAIE S 1 Ah PR S PR AR RS AE (A7 A, (R 5%
B AR R RE ST 7B R SRS B, SR> TR E Y RT A ) S R 5 (M
W, T FHIEDUGRER). AHOCPEN AT IR, 1-30-3-BE5 ARG [ A7 76 B35 A K (e
=-0.89, P <0.05), &7~ JBEEVEN KRR R RIZE R Bedt, RIRSEE TR AL
BB R TR I e sl A AU AR dE I U i JTOR R R S ot
TR EI I, ] 1 A 0 W bn S DAL B2 S B (R AR A X 28 R IR S
AR A5 AR B U 2 e ——BR RE TR 2 i ot R4 DA o BAR XUR I T, SCRE )
JEVSAR OGS R B ANTITSEAS 7 s (1SR B AHE Fe 405 RO B R IR 55 | 11
BORIRTHR KT it AR Al AR I 1 B4R

R RRER T e, ERMEAEY: BRFEL: KIRiE ]

BRI H . AW T E K HARREIE S (32060568) R A E PR RS 1E 505 R T H
(GHYF2025009) 135 B 45 5 si0T 5 00 H (ZDYF2025GXIS193) 1 51 B

WWWEE RN B, &, hIE s, e REankles TR IR, mh/mtts
i, FEENFEERIAEPCREREE SR T TR, KR8, 22, NIRRT R,
Bt A T, R AL R % 5 K D T T T ORI LA
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Flavor evolution in refrigerated tilapia processed by cold
plasma: Volatile profiles and odor quality driven by excitation
gas-generated reactive species

Tingting Yang, Xiaohan Sang, Yuanyuan Wang, Guanghua Xia, Liming Zhang*, Jiamei
Wang*

School of Food Science and Engineering, Hainan University, Haikou, Hainan 570228

Abstract: The composition of excitation gases is crucial in determining cold plasma (CP)
characteristics and its subsequent effects on food quality. This study investigated the
impact of CP treatment on volatile flavor profiles and enzymatic activity in refrigerated
tilapia fillets. Electronic nose and GC-MS analyses identified 66 volatile compounds, with
aldehydes (hexanal, nonanal) and unsaturated alcohols (1-octen-3-ol) as dominant flavor
contributors. High-oxygen CP (GasC-CP) enhanced lipid oxidation, increasing total
aldehydes by 64%. In contrast, low-oxygen CP (GasA-CP) optimally balanced flavor
enhancement and off-flavor suppression (hexanal OAV = 1.59 at 8 d). OPLS-DA modeling
confirmed treatment-specific flavor profiles, with CP elevating desirable compounds and
reducing microbial-derived off-flavors (indole, dimethyl tetrasulfide). Correlation analysis
revealed a strong negative association between 1-octen-3-ol and lipolytic enzymes (r = -
0.89, P <0.05), highlighting enzymatic regulation of flavor development. Furthermore, CP
treatment significantly altered the temporal dynamics of volatile formation, promoting
early-stage lipid-derived aldehydes while sustaining suppression of microbial spoilage
markers throughout refrigeration. These findings demonstrate CP's dual functionality:
modulating lipid oxidation to enrich desirable volatiles, and inhibiting spoilage-related
odorants, thereby extending sensory shelf-life. The results provide a scientific basis for

applying CP technology to improve the flavor quality of refrigerated aquatic products.

Keywords: Cold plasma; Tilapia; Volatile compounds; Lipid oxidation; Flavor modulation
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ZRF D ATB R YR (Litopenaeus vannamei) 4L € R%
A B XUBRHFAE B2 HL 53 -FHLH
BB 2, R R R 2 R R 2 BIRR A A

LR ER R A A a2 e, RSB B M S E LIRS, B 5 266003
2. WP EEE RS =R OB, R A B KPR S SRS, = 572024

FE: AW B AR TT LI AL (0 T A A4 15 By A YA RUDRARFAE | 1) 22 57 e 37>
TN o 3 T BORK WL RIRBEAT VRO, T4 & 3RS R AR 42 S e ax
AL 73 B KU AE AU S ik R R A 22 57, [ ISR FH 7 o 4 75 925 B UE 5 B XU
RS RGE SR Z [ AR AR o S5 AR, 21 SEAR AR I ) R A = 178 X 2 1Y
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Analysis and Evaluation of Cadmium and Copper Contents in
Commercially Available Shellfish
Gongshi Lin 2, Yingpeng Li!, Yongxiang Zhong', Haibin Huang', Guobin Chen?", Lixing
Huang!”
1. Fisheries College, Jimei University, Xiamen, 361021, Fujian; 2. Xiamen Marine & Fisheries
Research Institute, Xiamen 361008, Fujian
Abstract: Objective: To investigate the contamination levels of cadmium (Cd) and copper
(Cu) in commercially available shellfish and provide a basis for safety evaluation and
heavy metal pollution control. Methods: A total of 165 samples of six shellfish species (e.g.,
Ostrea gigas tnunb, Meretrix meretrix, Ruditapes philippinarum) were collected from
wholesale markets and farms. Cd and Cu residues were determined using graphite furnace
atomic absorption spectrometry following national standards (GB 5009.15-2023 and GB
5009.13-2017). Results: Both metals showed good linearity within the respective detection
ranges, with correlation coefficients >0.9995. The total detection rates of Cd and Cu were
both 100%. Cd concentrations ranged up to 1.2 mg/kg, all within the GB 2762-2022 limits,
though 34.8% of O. gigas tnunb and 5.0% of M. meretrix exceeded 0.5 mg/kg. Cu
concentrations reached up to 59.8 mg/kg; 99.4% of samples complied with the NY 5073-
2006 standard, while 26.1% of O. gigas tnunb exceeded 25.0 mg/kg, with one sample
exceeding the regulatory limit. Conclusion: This study provides foundational data for the
safety assessment of shellfish and offers insights for further research on the sources and

accumulation patterns of heavy metal contamination.

Keywords: Shellfish; Cadmium; Copper; Health risk assessment; Assessment of

quality
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Histopathological and Proteomic Analysis of Shrimp
Litopenaeus vannamei Infected with Ecytonucleospora
hepatopenaei

Ni Ping, Ma Yingyao, Shi Bingxin, Wang Menggiang"

Sanya Oceanographic Institution, Ocean University of China, Yazhou District, Sanya, 572024,
Hainan, China

Abstract: To elucidate the tissue susceptibility, pathological damage characteristics, and
molecular mechanisms underlying Enterocytozoon hepatopenaei (EHP) infection in
Litopenaeus vannamei, this study employed an integrated approach combining quantitative
real-time PCR, histopathological staining, and proteomic analysis. The results
demonstrated that EHP could infect multiple tissues, including the hepatopancreas,
stomach, and intestine, with the eyestalk identified as a suitable tissue for non-lethal
detection, and evidence of ovarian infection was also observed. Histopathological
examination revealed severe damage in the stomach and hepatopancreas, characterized by
inflammation, necrosis, and fibrosis, with microsporidia predominantly accumulating in
connective tissues and epithelial cells. Proteomic analysis further indicated that EHP
significantly altered the protein expression profile of the hepatopancreas, with enrichment
in pathways related to inflammation, immunity, and apoptosis. Notably, the significant
upregulation of Caspase family members and autophagy-related proteins suggested that the
host may resist EHP infection through apoptotic and autophagic pathways. These findings
provide important insights into the pathogenic mechanisms of EHP and offer a foundation
for disease prevention and control in shrimp aquaculture.

Keywords: Ecytonucleospora hepatopenaei; histopathology; proteomics; Litopenaeus
vannamel

Funding: This work was supported by the National Key Research and Development Program of China
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of Hainan Province (KJRC2023A02).

Corresponding author: Wang Mengqiang, male, Ph.D., professor. His research primarily focuses on
disease control and molecular breeding for disease resistance in aquatic animals. E-mail:
wangmengqiang@ouc.edu.cn.

41



K7 5 2 e K S (R BRI T ML R B 2026 FF AR

Construction and optimization of a LAMP-based diagnostic
platform for acute hepatopancreatic necrosis disease in
Penaeus vannamei

Junjiang Liu"?, Lu Zhang'?, Xin Jia'?, Jinyu Yang'?, Mengqiang Wang'>"

1. Hainan Key Laboratory of Tropical Aquatic Germplasm (Hainan Seed Industry Laboratory), Sanya
Oceanographic Institution, Ocean University of China, Sanya 572024, China
2. MOE Key Laboratory of Marine Genetics and Breeding, Shandong Key Laboratory of Marine Seed
Industry (preparatory), and Qingdao Institute of Maritime Silk Road (Qingdao Institute of Blue Seed
Industry), Ocean University of China, Qingdao 266003, China

Abstract: Acute hepatopancreatic necrosis disease (AHPND) poses a major threat to
global shrimp aquaculture, especially impacting Penaeus vannamei. Given the high cost of
prevention and the absence of effective treatments, the most efficient way to control
AHPND is through early detection to quickly identify the pathogen. This study presents
the development and optimization of a low-cost, portable diagnostic platform utilizing
loop-mediated isothermal amplification (LAMP) for the rapid detection of AHPND. This
platform integrates fluorescence detection with a smartphone-compatible device, providing
a convenient and effective solution for on-site diagnosis. We also screened fluorescent
nucleic acid dyes with optimal adaptability and developed an efficient, user-friendly tool
to improve the performance of the isothermal amplification method. In addition, a deep
learning-based infection detection algorithm was developed for automated diagnosis. The
visualization technology showed high specificity and sensitivity for detecting AHPND in
shrimp samples, with a detection limit of 1 copies/uL. These results highlight the potential
of this method in resource-limited environments and provide a valuable tool for early

detection and management of AHPND in shrimp aquaculture.

Keywords: Penaeus vannamei; Molecular diagnostics; Acute hepatopancreatic necrosis
disease; Visualization; Deep learning
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Development of a recombinase polymerase amplification based
rapid visual detection assay for acute hepatopancreatic
necrosis disease

Junjiang Liu'?, Liping Wang ', Xin Jia!?, Qinxuan Li'*, Lu Zhang'?, Mengqiang
Wang!>"

1. Hainan Key Laboratory of Tropical Aquatic Germplasm (Hainan Seed Industry Laboratory), Sanya
Oceanographic Institution, Ocean University of China, Sanya 572024, China
2. MOE Key Laboratory of Marine Genetics and Breeding, Shandong Key Laboratory of Marine Seed
Industry (preparatory), and Qingdao Institute of Maritime Silk Road (Qingdao Institute of Blue Seed
Industry), Ocean University of China, Qingdao 266003, China

Abstract: Acute hepatopancreatic necrosis disease (AHPND), caused by Vibrio
parahaemolyticus harboring specific virulence plasmids, results in high mortality in
Litopenaeus vannamei and leads to substantial economic losses in shrimp farming. No
effective treatments are currently available for AHPND, so the development of rapid and
accurate pathogen detection methods is essential for early detection of infected individuals,
allowing for timely intervention to prevent large-scale outbreaks and ultimately reduce
economic losses. Recombination polymerase amplification (RPA) is an ideal on-site
detection method with the advantages of rapidity, high sensitivity, and low-temperature
operation. The RPA visualization method primarily depends on gel electrophoresis, which
increases complexity and requires advanced equipment, thus limiting its field applicability.
Therefore, improving the RPA visualization technique is crucial for enabling on-site
detection. This study systematically assessed 14 nucleic acid dyes for visualizing RPA
assay results. Diamond Nucleic Acid Dye, at a 1000% concentration, exhibited excellent
color contrast and fluorescence intensity, making it the optimal choice for RPA-based
visualization. Using this dye, a highly sensitive, specific, and stable AHPND visualization
detection method was developed. Specificity testing demonstrated the method's ability to
effectively distinguish AHPND from other major shrimp pathogens (EHP, IHHNV, and
WSSV). Sensitivity analysis revealed a detection limit of 1 copies/uL, underscoring its
exceptional sensitivity. Stability testing confirmed that the detection system is resistant to
interference as high as 800 ng of host DNA. The method was further validated using 80
real samples, achieving an accuracy rate of 91.25%, confirming the high reliability of this
visualization approach for field applications. These results provide valuable guidance for
selecting suitable nucleic acid dyes and strongly support the development of more efficient,
simple, and accurate diagnostic methods in aquaculture and related fields.

Keywords: Penaeus vannamei; Molecular diagnostics; Acute hepatopancreatic necrosis
disease; Recombinase polymerase amplification; Nucleic acid dyes
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Development of a dye-based enzymatic recombinase
amplification method for rapid and visual detection of acute
hepatopancreatic necrosis disease

Junjiang Liu"?, Lu Zhang!?, Xin Jia"2, Mengqiang Wang!->"

1. Hainan Key Laboratory of Tropical Aquatic Germplasm (Hainan Seed Industry Laboratory), Sanya
Oceanographic Institution, Ocean University of China, Sanya 572024, China
2. MOE Key Laboratory of Marine Genetics and Breeding, Shandong Key Laboratory of Marine Seed
Industry (preparatory), and Qingdao Institute of Maritime Silk Road (Qingdao Institute of Blue Seed
Industry), Ocean University of China, Qingdao 266003, China
Abstract: Acute hepatopancreatic necrosis disease (AHPND) has become one of the most
devastating threats to global shrimp farming, causing widespread economic losses. As there
is currently no effective treatment, early detection plays a crucial role in preventing disease
outbreaks. However, current diagnostic methods are often complex, expensive, and
impractical for on-site use in resource-limited environments. In this study, we developed a
visual detection method based on enzymatic recombinase amplification (ERA) combined
with the Diamond Nucleic Acid Dye, offering a rapid, cost-effective, and high-sensitivity
solution for AHPND detection. By optimizing the key parameters such as primer
concentration, dye-to-ERA ratio, amplification temperature, and reaction time, we
established optimal conditions that resulted in strong fluorescence signals and minimal
background noise. The method demonstrated remarkable specificity for AHPND, with no
cross-reactivity observed with other known pathogens. Additionally, the detection
limitation was as low as 5.27 x 10° copies/uL, and the technique maintained stable
amplification even in the presence of 800 ng of interfering healthy shrimp DNA. The
comparison with the gold standard nested PCR showed a high concordance rate of 84.6%,
validating the reliability of this method for rapid field diagnosis. This method provides a
promising alternative for early, on-site detection of AHPND in shrimp farming, offering a
significant tool for controlling disease outbreaks and minimizing economic impact in the

shrimp culture industry.

Keywords: Litopenaeus vannamei; Molecular diagnostics; Acute hepatopancreatic

necrosis disease; Enzymatic recombinase amplification; Nucleic acid dyes
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Development and validation of an RPA-CRISPR/Cas12a based
platform for rapid and sensitive detection of Anguillid
herpesvirus 1

Bin Sun!, Qiang Chen!, Jun-qing Ge!”
1. Institute of Biotechnology, Fujian Academy of Agricultural Sciences, Fuzhou 350003, China

Abstract: Anguillid herpesvirus 1 (AngHV), an enveloped double-stranded DNA virus, is
the causative agent of “mucus sloughing and haemorrhagic septicaemia” disease of eels,
leading to significant economic losses to the eel farming industry in China. Due to the
absence of commercially effective drugs and vaccines, early and accurate diagnosis of
AngHYV is critical for disease prevention and management. However, existing diagnostic
methods are often time-consuming or necessitate specialized equipment. In this study, we
developed a CRISPR-based detection platform that enables rapid and sensitive detection
of AngHV, utilizing either fluorescent or lateral flow assay readouts. This platform
combines recombinase polymerase amplification (RPA) and the CRISPR/Cas12a system,
in which nucleic acid targets are amplified by RPA reaction and subsequently detected by
Casl2a-mediated cleavage, producing an observable signal under blue/UV light or via a
lateral flow strip (LFS). The platform can accurately detect AngHV within 30 min at 40 °C,
exhibited no cross-reactivity with other common aquatic viral pathogens, and possesses a
limit of detection as low as 50 copies/uL of AngHV. Additionally, thirty clinical eel
samples were evaluated using conventional PCR, quantitative PCR (qPCR), and the RPA-
CRISPR/Casl2a platform. The positive detection rate of the developed platform was
consistent with that of gPCR and more sensitive than that of conventional PCR. Overall,
the developed RPA-CRISPR/Casl2a detection platform offers a rapid, sensitive, and
reliable tool for on-site diagnosis of AngHV, thereby contributing to improved disease

surveillance and control strategies in eel aquaculture.

Keywords: Anguillid herpesvirus 1; RPA-CRISPR/Cas12a assay; Visual detection; Eel
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Molecular Mechanism of Aeromonas hydrophila Aerolysin-
Induced Pyroptosis in Chinese Softshell Turtle Intestinal Cells

Dai Fa

College of Biological and Environmental Sciences, Zhejiang Wanli University, Ningbo, 315100,
Zhejiang;
Abstract: The Chinese softshell turtle (Pelodiscus sinensis) is an important aquaculture
species in China. However, the frequent outbreak of diseases severely restricts the
development of this industry, with infections caused by Aeromonas hydrophila being
particularly prominent. Pyroptosis is a form of host immune response against pathogens,
yet its underlying mechanism in reptiles remains largely unclear. In preliminary studies,
the applicant discovered that Aerolysin, a pore-forming toxin secreted by A. hydrophila,
can induce pyroptosis in intestinal fibroblast-like cells of the Chinese softshell turtle. Using
the Chinese softshell turtle as the research model, this project employs
immunoprecipitation, mass spectrometry analysis, and yeast two-hybrid screening to
identify PSTMPRSS2 as the host receptor for Aerolysin. Furthermore, through protein
cleavage assays, binding model analysis, and amino acid site-directed mutagenesis, the
study aims to reveal the mechanism by which PsSTMPRSS?2 cleaves and activates Aerolysin.
By utilizing bacterial gene knockout, gene knockdown and overexpression, and potassium
ion fluorescent probes, the project will elucidate the molecular mechanism wherein
PsTMPRSS2-mediated cleavage and activation of Aerolysin induces potassium ion efflux,
which subsequently activates the PsNLRP3/PsCaspl/PsGSDMA pathway to promote
pyroptosis. This project is expected to be the first to elucidate the mechanism of cell
pyroptosis in reptiles, providing a theoretical foundation and therapeutic targets for the

prevention and control of inflammatory diseases in the Chinese softshell turtle.

Keywords: Pelodiscus sinensis; Aeromonas hydrophila; Aerolysin; Pyroptosis
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Diverse biological roles of PhoP/PhoQ in Pseudomonas
plecoglossicida: Impact on stress responses and virulence

Meiqin Mao', Li He!, Xiangyang Lin?, Jianshao Wu?, Pan Wang?, Chuanzhong Zhu?,
Qingpi Yan'"
1. Fisheries College, Jimei University, Xiamen, 361021, Fujian;
2. Fisheries Research Institute of Fujian, Xiamen, 361000, Fujian;

3. Key Laboratory of Aquatic Functional Feed and Environmental Regulation of Fujian Province,
Fujian Dabeinong Aquatic Sci. & Tech. Co., Ltd., Zhangzou, 363500, Fujian

Abstract: Pseudomonas plecoglossicida is a pathogenic bacterium affecting aquatic
animals, responsible for causing a highly fatal disease known as “Visceral White Spot
Disease” in various economically important fish species, leading to significant economic
losses. The two-component PhoP/PhoQ system plays a crucial role in bacterial responses
to environmental stimuli and regulates the expression of virulence-related genes; however,
its role in P. plecoglossicida has not been thoroughly studied. In this study, we constructed
a phoQ gene deletion strain (AphoQ) and a complemented strain (C-AphoQ) of P.
plecoglossicida to explore the biological characteristics mediated by the phoQ gene and its
impact on the host. Results indicated that, compared to the wild-type strain (NZBD9), the
AphoQ strain exhibited significant impairments in growth and swimming motility. The
absence of the phoQ gene also affected the bacterium’s response to acidic conditions, low
Mg?* levels, and polymyxin B. Furthermore, RNA-seq analysis revealed that 486 genes
were downregulated and 216 genes were upregulated in the AphoQ strain compared to
NZBD9. Among these, genes related to flagellar assembly, two-component systems, type
III secretion systems, and bacterial chemotaxis were downregulated, while genes involved
in ABC transport, magnesium ion transport, type VI secretion systems, and membrane
permeability were upregulated. In artificial infection experiments, the AphoQ strain
showed significantly reduced virulence when infecting hybrid grouper (Epinephelus
fuscoguttatusQ x E. lanceolatusd), with an LD50 value of 3.931 X 104 CFU/mL. These
results suggest that the PhoP/PhoQ system may play a key role in regulating the
environmental adaptability and pathogenicity of P. plecoglossicida.

Keywords: Pseudomonas plecoglossicid; PhoP/PhoQ system; Deletion mutant;
Environmental adaptability; Virulence
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Identification and Characterization of the PAAR-1 gene in
Pseudomonas plecoglossicida: insights into bacterial
phenotypes and host immune responses in Large Yellow
Croaker (Larimichthys crocea)

Liu Ruoyu (X7 &)!", Zhang Baoyu (7K E#1)', Que Yousheng (Jf 4)!, Chen Xinhua
(MR )

1. College of Marine Sciences, Fujian Agriculture and Forestry University, Fuzhou, 350002, Fujian

Abstract: To investigate the role of the proline-alanine-alanine-arginine repeats protein
gene PAAR-1 in the virulence of Pseudomonas plecoglossicida and its effects on host
immune responses in large yellow croaker (Larimichthys crocea). PAAR-1 was identified
as an effector gene within the T6SS-1 gene cluster. A mutant strain (APAAR-1) and a
complementary strain (C-APAAR-1) were constructed. Bacterial phenotypes, in vitro
macrophage infection, in vivo infection, comparative transcriptome analysis, RT-qPCR
validation, and apoptosis assays were performed. PAAR-1 was regulated and secreted by
T6SS-1. Compared with the wild-type strain, APAAR-1 showed reduced biofilm formation,
adhesion, antioxidant capacity, Hcp-1 secretion, and survival in macrophages. In vivo,
APAAR-1 significantly reduced host mortality, bacterial colonization, and spleen nodule
formation. Transcriptome analysis showed that PAAR-1 affected the host Toll-like
receptor signaling pathway and apoptosis by upregulating TLR1, TLR2, and TLRS, while
downregulating TLR3, TLR7, TLRS, TLR9, MyD88, and TRAF3. It also downregulated
apoptosis-related genes, including AP-1, NF-xB, FAS-L, TNFa, and Caspase8. RT-qPCR
confirmed these results, and apoptotic cell proportions were significantly lower in APAAR-
l1-infected cells. PAAR-1 is a key T6SS-1 effector gene in P. plecoglossicida that enhances
bacterial virulence and promotes host cell apoptosis via the TLR-NF-xB pathway,
providing a potential target for attenuated vaccine development.

Keywords: Large Yellow Croaker; Pseudomonas plecoglossicida; PAAR-1;
Pathogenicity; Immune response
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PICREE . B AR TN IS EE AR I UE TNA L FI¥E A 4RF %5 R A TCIDS0 A1
qRT-PCR il TNAlc XPJiaEisE . WMt X NALIIREIT; ZREs SRR E S, B
PH¥H S238 (EMSA). AEPER Pull-down 4IRS E TNALe IEEAREE H Gl I 1) 2k
TR R AR € HAF R BEEE I R S L UTIE (Co-IP) IR ST TNAlc YR e H
Cp 576 FZAEH ToHSC70/ToHSP90abl HAEHIAIENLH. (455 ] TNALC BEW
RPN GTONNV SR YL TOSP 4Hff: TNAle AbFHE 25 4095 28 W B A0 3 Akt
&, W EE RARp A1 Cp FEK ) mRNA Fik/KF &G HEME; TNAlc HiEH
GTONNV K7 1 Cp, HEAEIREXIE T Cp 19 ARM 255G 1-50 72 5
2): TNAlciBd e PEgs & Cp, R IEBAWT Cp 515 3 32445 [ ToHSC70 HAH H.
EH, TXt Cp 5 ToHSP90abl HI4s AT RE M. [4518] AFFAE R T TNAIC
W AR REAR R Cp, T 578 3248 ToHSC70 454, ki 1] GTONNV
NAZ S BIFER T, NIRAFEMR GTONNV BRUHLHIFAE T3, tohET
LR IE BC A U0 75 25 MIE AR Bt 1 e 70 7 AR BT A5

REE: IRIERCAR; DPREREEM I I0RI R KoTEE; Wik

FEWH: 77 EREFE 40 H (2025GXNSFBA069436;  2025J1A130008)
F—EE. B, 5, b, BEEEAA, FENFEARESURILEL S E DR,
Tel: 13477038430, E-mail: ginxiangmou@163.com
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The role and mechanism of wza/wzc in the adaptation of Vibrio
harveyi to fish surface mucus

Ziyan Du, Huirong Xiang, Zhe Zhang, Xiaoxu Zhang, Yingxue Qin
State Key Laboratory of Mariculture Breeding, Fisheries college of Jimei university, Xiamen 361021,
China
Abstract: [Objective] Vibrio harveyi is an important opportunistic pathogen of marine
animals, yet its adaptation strategies to host surface mucus are poorly understood. This
study aims to investigate the role of wza/wzc in this process. [Methods] Preliminary
transcriptomic analysis was performed to examine gene expression changes during V.
harveyi adaptation to host mucus. Bioinformatic analysis was conducted on the
homologous proteins Wza and Wzc in V. harveyi strain TS-628. Stable gene silenced
strains wza-RNA1 and wzc-RNAi were constructed, and their biological characteristics
were compared with those of the wild-type strain. [Results] Transcriptomic analysis
revealed significant upregulation of the Wza/Wzc pathway during V. harveyi adaptation to
host mucus. Bioinformatic analysis showed that Wza shares 59.72% homology with the
polysaccharide export protein of Klebsiella pneumoniae, while Wzc shares 48.09%
homology with the tyrosine kinase protein Wzc of Escherichia coli O157:H7. Stable gene
silencing of wza and wzc resulted in markedly reduced extracellular polysaccharide
production, whereas autoaggregation, hydrophobicity, and biofilm-forming ability were
significantly enhanced. [Conclusion] wza/wzc facilitate V. harveyi adaptation to host
mucus mainly by participating in the synthesis and transport of capsular polysaccharide,
thereby evading immune defenses in surface mucus and preparing for further colonization

and dissemination.

Keywords: Vibrio harveyi; extracellular polysaccharide; wza/wzc; environmental
adaptation
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Virus-host metabolic interaction: SGIV-induced protein
lactylation suppresses viral propagation

Mingming Zhao!, Jiaxi Li', Pengfei Li!"

1.Guangxi Academy of Marine Sciences, Guangxi Academy of Sciences, Guangxi Key Laboratory of

Aquatic Biotechnology and Modern Ecological Aquaculture, Guangxi Engineering Research Center

for Fishery Major Diseases Control and Efficient Healthy Breeding Industrial Technology, Guangxi,
Nanning, P.R. China.

Abstract: The prevention and cure of Singapore grouper iridovirus (SGIV) was remained
a challenging issue, primarily due to our limited understanding of the interaction
mechanisms between SGIV and the host. This study investigated the metabolic and protein
modification changes in grouper spleen (GS) cells following SGIV infection. SGIV
infection induced significant lactate accumulation and up-regulated protein lactylation
levels in GS cells at 12 hours post-infection. Transcriptomic analysis revealed that SGIV
infection led to host cell metabolic reprogramming, characterized by marked up-regulation
of oxidative phosphorylation-related genes alongside dysregulated immune modulation.
Proteomic analysis further demonstrated that SGIV infection up-regulated proteins
involved in stress-response and immunomodulatory signaling pathways (e.g., AMPK, HIF-
1, TGF-B), while proteins associated with fundamental metabolic pathways were generally
down-regulated. Lactyl-proteomic analysis showed that SGIV infection induced
widespread lactylation modifications on key proteins, including CaM, MEK1/2, ERK1/2,
Hsp90, Hsp70, etc., which indicated that lactylation plays a crucial role in systematically
reprogramming host cell functions during viral infection. Functional experiments
confirmed that exogenous lactate, at concentrations non-cytotoxic to GS cells, significantly
inhibited SGIV replication and also exhibited broad-spectrum antibacterial activity. In
summary, SGIV infection regulated host immune responses, metabolic adaptation, and
signal transduction by remodeling lactate metabolism and inducing protein lactylation,
while lactate itself possesses dual biological functions as both an antiviral and an
antibacterial agent.

Keywords: SGIV; lactate accumulation; protein lactylation; antibacterial.

* Corresponding author: Pengfei Li, Professor; mail: Pengfei Li, pfli2014@126.com ; Tel:
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FREMME AR MR E R E SR
AT
W KPR 5K 240, AT, 570228

WE: K IREA RN B E LR, R IEE RSN 702 —rshYskiE
B AFERKFIHE R E N R T R AU VR SO sh P R
50%. IRIFMFETRIE " R AEREE —, FRHAMNERENR . B ER AT, &K
TERAF K. WMEtmEPHERPKBIUAE R, K90, JEPURE K™ IR M
WM Z e TSP R SEHURDTICIUIR I I T, A 9 R ol o e o 1) o, —
R i S ST A 55 R T SRS, o R ) B R AR BB AR S LR o R K TR
FELAR T 9 T A DAL R L AR A 3K R i [ R, ASHE ST DA R AT
SN B AN T T OB SN R, ESL TR RHEWT R SRS . R 1R R A
AGSHUE] SEH TR E R AP . AL 1R A S R

KB AR X HE RUESEIE
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BFERINRBSHERRESHS

B REAEm AR, TLVEF E, 330031

PE. 7RI TR TE A f R ) R, RN — B e R
PEW AR . LA BT TR, W WSSV IR EERL T B B 5 iR
AR AT, T FE R PR R B T RIZI TSR, B IX—
RIS TS BRI RANEFER LRI T iZ0%, UMM S, &
UL T G 7 D BV TR e M B R R wsv277, FER IR R
ORI RN, B SERANA T CBF A EF-lo HARE SR T, thok,
R BT SN ] B SR AL IR wsv271, JRESE A 5 Toll4 (1) TIR 454435
HAE, H5: MyD88 il P38-MAPK Ik M, 5l#E PAD4 & A RERWANZ FL AL,
I AR -H3 TG RRA  BR 50 2 b 20 R JBO M 75465 9 % NETosis L4 1
RE,

KXW MR, HE, WEKR F5HES RE
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T6SS-1 T FRE AR AMEFE AR X BIEXEE B
e & M Z RIS 5
KK, GREIEE Y, A 2, RERA 2, EMESE, MANEL RV

1. WL PERSAK SRR, WiV ARl 316022; 2. T KRS FESER:, WL T 315211

BHE:. [HM]) =8 VI Bk 258-1(Type VI Secretion System-1, T6SS-1)7E 4% 7 i
1B MU B (Pseudomonas plecoglossicida)l& e K% f.(Larimichthys crocea) ELWg 4N it
R ThRE, s HOEEE ERENE ST (5] Mg TeSS-1 4tk
[ tssD-1 B2k FEAE R (AtssD-1) S e 4% D1 [EIFMR(CAtssD-1),  DLEFAERR(WT)
SRR, SR F BROK T 3 DR S0 i o P A7 176 S5 G B3N 72 32 F b o 1 22 0
BWERE RETOChRCHAR, SEEN BT DB WS, MV A A, E
T P 2 I (RNA-seq) S SR 52 8 7 PCR SRIE, 73BT/ i 72 i 2 5
NS . [458) SEAMML, AtssD-1 2878 Fk BT IE% 12 A LYC-hk ELI#
M, (HIZRRFEL M G TERE J), IR BTE EIAME A LUK . 2 0B S A
P WLERIESE, T6SS-1 2N b M A WA R B bt . SEDLPRTE LT b 75 s e SR 2L i
oAt ios, B AR S SRR L TE FI0-2 h) I SAH U & R B, TI7E 4-8 h
BERBEES, WAKRSESEBORZIEN B, SRR Ircga RIL. [4i0]
T6SS-1 A2 77 7 0 {5 B B S 30077 W £ 34 36 A0 8 7 L phy 2 o) A= 25 7 11 DG B 25 g e
R, HA 3 LA A e 4 518 R e Ve e s R R VARG, RIR R iR 1
ML P95 L B PR SO ML) B R HE [ 7 4 S AR it T B AIR R

K. REMBAME, VIROW RS, KM, DWW, Fwikdkik, %
SR

THTH . B R B AREH R 4(42376108)
WIREE: BERE, HE, 22, arm: KEasEm S MAENY, E-

mail:taozhen123@zjou.edu.cn
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Vvrr2: A new Vibrio ncRNA involved in dynamic synthesis of
multiple biofilm matrix exopolusaccharides, biofilm
structuring and virulence
Hongyan Cai', Lixing Huang"!

1. Fisheries College, Key Laboratory of Healthy Mariculture for the East China Sea, Ministry of
Agriculture, Jimei University, Xiamen, Fujian, PR China, 361000

Abstract: Objective: Vibrio alginolyticus is a major pathogenic bacterium affecting
mariculture animals. Currently, antibiotic-based prevention and control strategies are prone
to induce drug resistance and drug residues, which severely hinders the sustainable
development of healthy mariculture. This study aimed to explore the regulatory functions
of small non-coding RNAs (sRNAs) associated with V. alginolyticus biofilm formation,
address the limitations of existing control methods, and provide theoretical support for the
development of green technologies for healthy mariculture. Methods: Biofilms of V.
alginolyticus at different developmental stages (e.g., 12 h and 24 h) were used as research
subjects. High-throughput sequencing was employed to screen differentially expressed
sRNAs, and the SRNA most closely associated with biofilm formation was designated as
Vvrr2. Combined with quantitative real-time polymerase chain reaction (qQRT-PCR),
virulence phenotype assays, and Raman spectra techniques, the regulatory roles of Vvrr2
in bacterial virulence and biofilm formation were systematically investigated. Results: A
total of 81 differentially expressed sRNAs were identified. Overexpression of Vvrr2
significantly impaired the biofilm-forming capacity of V. alginolyticus, delayed the
maturation of its three-dimensional structure, and participated in the regulation of bacterial
virulence by targeting genes such as fliG and lps. Conclusion: This study enriches the
theoretical basis for the virulence regulation mechanism of V. alginolyticus and provides a
solid foundation for the development of green and efficient strategies for the prevention

and control of V. alginolyticus infections.

Keywords: Vibrio alginolyticus ; ncRNA ; Vvrr2 ; Virulence ; Biofilm formation
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ET PHAHx KB A ADEE DNA EE TR HIFIRITiHE
RBEHR
XU, BRREEE, XIZORL, BETUL ZEEL WOUE, RE, FAGL, KR HET
WEFEAEY) 5K 2B, R RS, 570228

THE: PILINFER #F (Nervous necrosis virus, NNV)57& 4 BR/K 7 25 MY A 3 3R
SUIURMEZRE . —. R DNA ZH I RN AT, HHAA N SR
RUERAG S T ol DRk o A 5 1) REATS PR At T S B G s R o A R FH XL - 794
RiF, K NNV K585 H(Capsid protein, CP)JE [l 5 b ds) 25 T 58 F Ik i 1y 1%
fiE(Polyhydroxyalkanoate, PHAHX)ZNKMURIH, FDIME 7 —Fki Y DNA 9K
H(PHA@pCP). FrfSgikiik 28K, “FIIKAEAN 472.5 nm, Zeta HLHLN-16.22
mV, FRIE R HISRRE, T BB BCR T 58 25 RIEH] 92%LL F. R4
PR P SO &5 ASUESE, HUE R (A T 7E A B EE AN i (GF-1) LA A B o JB T A i 28
GUhERIE . EM R ST G R, ZORE T B A B et 1E
40 pg/mL I P92 P AL 2R S A0 BAA TG R AT 8 T 90%,  HOGH AR A 22 54 Ko AT AR
AN R . i BE S PHA@pCP J5, A B ] 7= Az s 51 B RF A e N
FKINZ MBS br &Y, B CD4. CD8. MHC-I. MHC-II. TNF-a f1 IL-1p
g B, RIS S 4R R S KT PR AR e 1 IgM U R o IR TE L3
256 fE B A A R R R SR B 2 R ATE PR . TSR E, NNV BRI
AR A R R IR R R e 28 RGBT, MX R R s
i5 94.33%, BFEMLTERFRL pCP 4. [F, PHA@pCP ZHICE: i AT AR 21 23 i)
R E R ERIK. 25 LR, AL RE N, PHAHx R4 —MsEi A
A1) DNA SRR 400K, Aeff W38 150 DNA JEEXT NNV R R 8ER, A
AP NNV Bida S ] B ek FR 54t T 8 5 .

KRB : MLINIEHH; DNAKH; FKIEILEIER,; PUKRRBR; Aptm

FEEIIH 5K A AR REA R 5 5 0T H X IIB A R e ik 2 (U22A20534) it B 8 B A A G118
Tji H (KJRC2023C38).

HEWAEE: KR, 5, W, RIS, WULARIN, FEMNEKTIYEE S, Tel:
15829672717, E-mail: zhangchen@hannanu.edu.cn. #hz, %, flid, ##®, HLATIH., E
BENE TR KRR IR 5 E . Tel: 13178909308, E-mail: ysun@hannanu.edu.cn.
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WSSV iB#E%THR ROS {Ri#% 3 EHIa0HH
AR !, A S >

1. R R 5K e, 0 570228
2. IKF=E e R b 45 5 i B TR b 4 [ B S S Ie = (L oK), M 510275
3. RNV R 2= A ARk B AR = R R 2 5 TR TR, ) 510631

FE: i R IE M E(ROS)EDUA JF 1A G2 T R RSB F o R A RO, 1AL
A YE T ROS #Bik1E ERERIRE S, EH THURIRE . AR 7 A RELE
B TR(WSSV)lE L g td i 1 wsv220 35 Fr P45 & %R Keapl (LvKeapl), 3%
M LvKeapl XJHRZ% A F Nrf2(LvNr2) F 45 EH , fR3#E LvNrf2 Af%. LvNrf2
NG #E—25 _F R & b -0 R i Z B (LvGOPDH) IRk, it NADPH FI43 e H
PR(GSH)MAERL,  MTTIA 280E BRI A 51 & L & ROS, B BRI T 2 5 1 1 i 1 2R
5. teht, WSSV FIH] LyNrf2 b i s il IR wsv051, @7 IE R A5t ml it —
AIETR wsv220 [IRIA . Z5 F, WSSV B HRF LvNr2 3@ %4216 £ ROS I,
IR AL IE St RIS R g A B . AR TR EERIE £ ROS ShESE AL,
DN AR ] Nrf2 38 2% (5006 75 SR s B2 Ak 4 .

RUE: IBELRA Lt FLARIERTUR; 15 P4 Nrf2 S
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FEHEAXRELETIEPWENEAMAR
MREhin®, JEsAr, 2555, Mifide,
Hl KA R 22 bE, M 510275

WE: FEINFEAKNEERLGZENE: REESWIN, ErEAB %A
B~ R AN EF AR R AR R AR . XM EIVE R RBUE ARGy, B3 nJEE
WK SR, XK IR AL O™ M . I A, R 2R e i X X A R
FA R B o R B, AT, BULER, S REAFREIAR 7 ERAETR
%o %5 e FOIP SR — PRt 2R R ) 0 4 T S A (Trypanosoma carassii spectrum),
IR AT BERIR Tk f, HGR EH AR ISR HAR R A2 — EOR & B o AT 7002 HE L)
VLG AR B B A AT T SE R A S, R SRS = O L R T.
carassii spectrum- K [ & #5- 3 A5 SLIG AR Y 02 HE B KT AEAS Rk AR 34T 1 AUl 5K
. 2025 4F 8 HIRMIFEAE @ T A A 25 B IR, AR MNFEFR5E 1K 38 th 4
J#i, T. carassii spectrum SfitiFr A< Jé & U IR GL R IE 2] 100%, - Hi# S PCR il
TEIR A Je & AR N K I T T, carassii spectrum WIRHE, A5G S0 5250 24
RAR, flEA e & o] LR & 18 R A R T, carassii spectrum — 7]
TN s BRILZ AN, AUROR I ()R B AT — e sk e 1) #5005 B G v 4 TR
TERCHT A JE & AR A R . 2025 4 11 A4 EER IR M o= e 4238 A BB R
TN, &5 R OB S I ) 2248 (Zeylanicobdella arugamensis), K FRIK
3| 100%, Wi FIEREIT 50%, (EZMIEARAIFRA RIS, HERAHTEN
1R EHT B T Rh RIS 4 BN B 25 800 B o 2026 4F 1 H B 2R 158 15 i X 46 57 B ) i
A DRI R IR E A, &% E N XIBIE (Limnotrachelobdella okae), [RIF
FEIARN Rl 2 1 38 N AR AT W SR R BUR I, AR Rl B 4E R, fESEge s
RN 15 253618 5 W 2B GY T T, carassii spectrum( R 1A F] 108/mL LA )
1) 15 RO B g |, Z 5 EATS 15 28 AR e g RER M B eayR 7, #RIFE
A0 ARTE T R SRR 2 [R56 R, TRIR 14 d 5, MIRFHAS PCR A4S

HEINE 6 Kl FEfEYL T T carassii spectrum, F+HHEELIAF] 107/mL LA

HHNRANTERNG T. carassii spectrum TS5 NFEFARAA N, KIFAT DAAESEA 1K A
1735 24 W CLE, TAEEREE 25 BIMK B IR K, T, carassii spectrum £ 1E JLFP B A
WOERFIET: . 25 BTIR, FRATHERT R A p R b, A Je & g a] RN
6 JR B AL R s FF BB SR ANA 8 5 R s B ok B £ K MV T 5 T carassii

spectrum, & T. carassii spectrum WIS EALTE A .

R =fUHR; kunitz; 225 BRE FIBEIIHIR; Seikit; B
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Transcellular Breach of the Blood-Brain Barrier by
Streptococcus agalactiae Triggers Severe Meningoencephalitis
in Nile Tilapia

Yanghui Chen?, Bei Wang®*

a. Fisheries College of Guangdong Ocean University, Guangdong Provincial Key Laboratory of
Aquatic Animal Disease Control and Healthy Culture & Key Laboratory of Control for Disease of
Aquatic Animals of Guangdong Higher Education Institutes, Zhanjiang, China

Abstract: Streptococcus agalactiae causes devastating meningoencephalitis in Nile tilapia,
yet how it breaches the blood-brain barrier (BBB) to establish CNS infection remains
unknown. Using integrated in vivo and in vitro models, we provide the first ultrastructural
evidence that GBS crosses the tilapia BBB via transcellular transcytosis—apical adhesion,
caveolae-mediated internalization, intracellular trafficking, and basolateral release—while
tight junctions remain intact. This initial breach triggers endothelial apoptosis, MMP-
driven tight junction degradation, and a catastrophic neuroinflammatory storm
characterized by massive cytokine induction (85-fold il1p, 42-fold tnfa, >800-fold il-8),
chemokine-driven leukocyte infiltration, and glial activation. The surface adhesin Srrl
contributes critically to the adhesive step, with ASrrl mutants exhibiting markedly reduced
adhesion, invasion, and barrier disruption. These findings establish the first mechanistic
model of bacterial neuroinvasion in a teleost host and identify Srrl as a potential target for

controlling streptococcosis in aquaculture.

Keywords: Oreochromis niloticus; meningitis; blood-brain barrier; Streptococcus
agalactiae;
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Decoding the immunomodulatory landscape of tilapia against
Streptococcus agalactiae at single-cell resolution

Xue Zhai'**# Minghao Zhang!>*# Kang Li4,”, Wei Li'***, Xiaolong Li’, Wa Gao'*?,
Zhaosheng Sun'?3, Dan Huang'*, Songgian Huang">*, Mingli Liu">?, Zhichao Wu'-*?,
Jun Zou"*?, Liangbiao Chen'*?, Jialong Yang*’, Peng Hu'**"
1.Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of
Education, Shanghai Ocean University, Shanghai 201306, China
2.International Research Center for Marine Biosciences, Ministry of Science and Technology,
Shanghai Ocean University, Shanghai 201306, China
3.Center for Aquacultural Breeding Research, Shanghai Ocean University, Shanghai 201306, China
4.State Key Laboratory of Estuarine and Coastal Research School of Life Sciences, East China
Normal University, Shanghai 200241, China
5.The State Key Laboratory of Grassland Agro-ecosystems, College of Pastoral Agriculture Science
and Technology, Lanzhou University, Lanzhou, Gansu 730020, China

Abstract: Streptococcus agalactiae is a significant pathogen in both humans and animals,
yet the immune cell subtype dynamics during infection remain poorly defined. Leveraging
the high susceptibility and tractability of Nile tilapia (Oreochromis niloticus), 113,356
single immune cells are profiled from head kidney and spleen across multiple infection
time points (0, 1, 5, 10, 75 days post-infection and 3 days post-reinfection). This single-
cell transcriptomic and flow cytometry analyses revealed distinct activation and transition
patterns among neutrophils, macrophages, T cells, and B cells. Neutrophils exhibited early
transcriptional remodeling enriched in inflammatory and interferon gamma (IFNy)
signaling pathways. Cross-species integration identified a conserved IFNy-driven
transition toward 118" neutrophils. Furthermore, recombinant interleukin-8 (IL8) enhanced
antibacterial responses in tilapia and human neutrophils, while inhibition of STATI
reduced IL8 expression. IL8 stimulation increased phagocytosis and reactive oxygen
species (ROS) production, supporting its role in neutrophil-mediated bacterial clearance.
Together, these findings establish IFNy-IL8 as a conserved mechanism in vertebrate
immunity and a potential target for antibacterial therapies.

Keywords: Neutrophils, IFNy-IL8, Antibacterial responses, Nile tilapia
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E&HE IL-1 REEMEEF nIL-1F2 NEESThEEMR
INJEEE, AR, 24
Mg R AR, B, 201306

PE: AU/ FK-1(interleukin-1, IL-1) 5 WA B HESH) 9 B FIAZ O W45 R T o
AR, ZEECEEH 11 AR, g AR AGRkIET 3 4 IL-1B.
IL-18 J7 1 2504 I 7 IL-1 ZHER A nIL-1F/F1. ASHF 558 5 f81(Ctenopharyngodon
idella) P4 7€ 1 —ANETH IL-1 RN T, #4409 nll-1F2. FEFILELIER R4
B AT B, nll-1£2 U7 T 8RR, B nll-1611 FJE. FHi&G GCRV-
15, nll-122 7E88A 5 i ER0E B3 Bl BWORHERES T — P EoR, nlL-1F2
R R GeAT i A, HAERRG A rp AT &, Ak, nlL-1F2 5 MCSFR g
A, A%/ BV R E B AR R . ThRESREG R, nIL-1F2 W HY58 A%
JEWE AN A i, IR FAL R (Tofa3, 11-8 Al inos)IFIL. 45 E, AHf
FLYE T MR SR BT TL-1 SRR RN T nIL-1F2, AR ERfEAE
B IL-1 ORI 5 T RE 2 FETESR AL 18 WA

SR F L1 SORANIE T B R SR/ E A

BERNTH - K H AR A4 (32373166 F1 32030112)
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BE & IgM+28RAM: BT TR

o
=

SWNE*, Carolina Tafalla*, &I
PRI R AR BB, AR IN T RITIX, ) 510631

WE: B e A bR IS 5 3 A B 7 W41 Y (Antibody-secreting cells, ASCs) 14>
WA, e R BE, BRZTE KA AN . X SRHUAR - I MR T K&
Srubpip, HamE ARG B A HABTIRE . B AT SR dZ A AR A
AT, AR AR £ B 40 5 A3 Bl EA AT AR AR A
HA®Z M. BTk, &RuF5 L8 ¥ ¥ 4k 1 (Oreochromis niloticus) F1 41 %
(Oncorhynchus mykiss) JIREAY, 3 — 0 PR G IEF t HUAA /3 Wb 4 M () DI RERFAE . 45 2R
VR, ISR IgM KA A RS IRN IgM Zrilbae /), EHA AT
RSP 2k, H ERIEREHEE RS T4 B 40, %K [gM IR0 nT 744
HMETE 2 T FFRESE U IgM (ETFRERR, HIhRett B 402 R LAR T, wlxf
W R AR AR AP AR, =B OR RS 2 B8 (TNP-LPS) = AR B2, [w] By {48 i
B A 32 AR SC IR IR S BRI R . A ST RN TR B iR S AR, IR SR
A M B 5 W S IR EE I 4b, IS OR B HABRAYRHE, T B B = AR R
BRI SR AE R B A AE SRR R S, AT B FLEh Y B1 4EfL. R
1 TgM AR 20 it 468 [ A ST (R 0 AP LR B L R 2%

SR TOH M, MO, GRS, JeRSERE G, KRR

GENIH . E R A RRFERE4(32102827, 31972818), HETH 15 #4:(2019M662959), 2022
A A R T R [ B (X380 A 5 A2 H .

WIRE#E: RN, 2, it RIPFRR, e, BFE ltingwu@m.scnu.edu.cn
eI, 5, A, R, RS, IBHH jmye@m.scnu.edu.cn
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TiEfa Blimp-1 1% IgM+ B A% B R{EA SR F
NS, PMEE, N, S
SR I R A MR 2B, JARE) MR X, Hil% 510631

TE: B g2 A S K SRS AR, CERUAHRAE J B R e b R 5 S AR
Blimp-1 /&% B 4K & Rt e M6, SAMERE & fh Blimp-1 1% B
2% B AR FIALA v R B . A 9T DA A O i SR O, i A SR A
5 CUT&Tag FARBA /MM, £7 Blimp-1 42 Bkt 1gM+ B 418K & HI1EFHHL
. 4iREM, PHEf Blimp-1 fE450 E S ASYmE AR, FAERI m v 2k
i TUTD AR R Ri%: TD Hus AT TIPS IgM+ B e iz %
IR 2524 PHEf Blimp-1 7E TUTD HtR %51 [gM+ B 4k &id b 3 %
5O S SR TE SRR IR 1 P R RR LRI IR X, L 56 DR 4 [X o 52 AL i 3 Sk A U or
MR R TR S ATREE . BV E RS CUT& Tag #dlE, fiiikh 9
ANFE 25 TI. TD $UEE S 2 0 1gM+ B 4105 & (1) Blimp-1 2 FHUJER, 24
TI PG RIS G HEHE, 1A TD Hulike e 4 SRR . 28 BRIk, AR 9T 45
FiaHEFMHYS CUT&Tag HiR, MEERFFRIEFEE FRFIEXZH R T Blimp-1 78
PRI G BN B RS R AR ZE 5 BN IRTCE HE Blimp-1 7€ TLAI TD %% 4% IgM+
B 2 i B G BR2E G AL R . AR AU B AR BAIK B . SR
PRRPESRAE T OB RS, WO E R HES MR G 2 AL LE 3R A 5 2 o 11
A ISR TR I8 SRR

XgEiE. PR, IgM+ B4 Blimp-1; 3%

HETH: EREREAEESFEIRE ST (C 29)(32303044), | 444 HA 5 N FH AR
FHE42(2024A1515010537) .

FWE, B, FRERITRRR, WL, SFRITIRDNKTE SR TR . E-mail:
libingxi@m.scnu.edu.cn

WEEE: e, 5, Bu%, L, SRR SR . E-mail:

jmye@m.scnu.edu.cn
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Fish DHCR24 exerts pro-viral activity through Tollip-
mediated autophagic degradation of STING-TBKI1 axis

Xinyi Ren', Guimei Zhang', Mengdi Yuan!, Linyong Zhi', Qiwei Qin'?, Xiaohong
Huang"*"*, Youhua Huang!"
1 College of Marine Sciences, South China Agricultural University, Guangzhou 510642, China
2 Nansha-South China Agricultural University Fishery Research Institute, Guangzhou 511464, China

Abstract: Cholesterol metabolism plays a significant role in regulating innate antiviral
immunity during viral infection. However, the molecular mechanisms by which enzymes
regulate the interferon signaling pathway are not well elucidated. Here, we investigated the
potential function of the key enzyme in cholesterol synthesis, 3p-hydroxysteroid-A24
reductase (DHCR24) from grouper (EcDHCR24) during Singapore grouper iridovirus
(SGIV) infection. Upon incubation with SGIV, the expression level of ECDHCR24 was
significantly up-regulated in grouper spleen (GS) cells. Interestingly, EcDHCR24
overexpression significantly enhanced SGIV proliferation in GS cells, consistent with the
its inhibitory effect on the mRNA level of IFN-stimulated genes (ISGs) in vitro.
EcDHCR24 overexpression also reduced the expression levels of these ISGs expression
induced by STING, TBK1, IRF3 and IRF7. Furthermore, as an endoplasmic reticulum
localized protein, EcCDHCR24 was identified to interact with STING and TBKI.
Mechanistically, EEDHCR24 enhanced the degradation of STING and TBK1 through the
autophagy-lysosome pathway in a dose-dependent manner. Of note, ECDHCR24 also
interacted with toll-interacting protein (Tollip), and overexpression of EcTollip promoted
EcDHCR24-medated degradation of STING and TBKI. Collectively, our findings
revealed that fish DHCR24 negatively regulated interferon activation through Tollip-
mediated autophagic degradation of STING-TBK1 axis, that provided new insight into the
mechanism by which DHCR24 regulated viral infection in fish.

Keywords: DHCR24; Iridovirus; Pro-viral; STING; Tollip; Autophagic degradation

T ER QRIS I H (32173007)FIE S ig/K M7 L A f& R (CARS-47-
G16).

WIEE: B, 5, L, BRI, K shPm R EBUR LS LRk . i
13824471907, E-mail: huangxh@scau.edu.cn.
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R T S B TFE R IR SRR
XU, T

g KB dr BB, RN, 510631

B I\ NCBI o8 o SR EUEE B WL T 18.(Siganus oramin) &N ARE, I3 Ti%HE
RISt i A BLAST 4 %= 51 . R TBLASTN 2%, DL le-5 4 E{HBI{H, @
L 5RE APD6 i IR ) 3306 2% AN IR PP S BEAT e SUAR AL L X, 1R
HEE TR IDIE N . Ji'S Python BIAME— LIk H LBRITKRSE R, WRIA
FHIKHE APD6 Bl FE (1 73 254k RIFAT RG2S 501, TERBEIE T A% e
362 MELEDTR KL . 2/ APD $0i e 3 BhnAE R 739 27 DN TIReSA, Sty
Mrion: 418 A A AT 4R Ik (Histone-derived peptides) 5 Eb ik dr, M 18.3%;
H 4 T ) HE 2 Ik (Neuropeptide) By 7l & (Defensin) « T & 1% $1 H Ik
2(LEAP-2). IMiBEMIEEH ASAA) K& EF T (Chemokine), i thm T %€
PUAE KIS E) 5% EEUH R 5 K BABESTE B I A TR sUliE -
B2 BB BRI AT A, 8 S P S IR T R K B R I S K 0 D R 11
MRIER . 58, e — X Lo bt 200 IRLE CR Y P 1 £ O G052 B 1 S 77 T
BRI A FT, DA $ a7 0 O R AL S 4R B T A7 1 7 vk

REE mEWE T BUEIK IR

EWAEE: EE, &, FIFIR, wanglei@scnu.edu.cn
TENIUH R IAUIE RSO IE TR S AAZ O HEOR BT H (NJTG-20260063); | ZR4E H A
FleE R AT H 75 5 4E 00 H (2024A1515030234).
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FMERK Squs MInEFE M SERN G
TR,

g KB dr BB, RN, 510631

PE: AT A % - 5T B F R (LC-MS) AR 1% 5 i v S 5 H — o 2
FUE L Squ8. ZIK(EEBFEY] RMGAGMAK, 4> 18 820 iE/Ri)BA o I2jEsk
Py +2 W S0%ER KM, R 22 K /B g B R L DU . 5182
FEAR i FE B pH 2610 N 5 RIE I PUR AE AN A, Squ8 FEIX S 56 A T3 R ORFiE 142 H.
B ILRAC, MR IR S AR e e e Ak . BhAbh, e B ) K AT A R R 41
DNA, 38 IR (14 2 #E L] BG4 AR . IX e R BIRE T Squ8 1E NI KB
PN EOHT AL CERNA N RV I, IR GEARDUA 2 P A 2 1 SR L T SR

RE . KEESM PUREAK PUBEIEME; PR

EWAEE: EE, &, FIFIR, wanglei@scnu.edu.cn
TINTE . TRE HAARMERE ST H LTS AR H (2024A1515030234); [ 7R 48 s TS K
&I H (2026B0202170002)
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FLAESTER TRPAL £ E KR A RS RN S FHLE
ZEE, HBYL, Phowig, EEE
T IS R e Rk Be, T ARE) T, 510631

BE: JLYNEXTER (Litopenaeus vannamei) 5& | ZR48 ) 2 4= BRI FE ) B B HR & R
HT2ERRE, | AREEFEERKE R 33 °«ClLE, w FEOGHR ST EF
SR, TREN AR KESET. TRPAL E NS TH@E, NEAIREG RS
() D e LEW FLh P A0 e rh O 2 B 7T, HAMM R BB AN T I HORl, 18 7E
P d% S NL PR AT R R A . RIRTULANENTER TRPAT B EiR AN
P [ NI TR, A FE T Se A LGNIE TR v [ 3R1S TRPAL A1, i HH R
IR AR 34 °Crapi Ml a RIA W fil & IFaith 7 HR 10 2 e fEdifk; BT
Western blot. SEI 5% 8 & PCR 5 HR 7T 1 & Wit FRaAFIT- 4 TRPAT X Mg Jig 241 g
TSN IIECM s W5 T TRPAL mcFFR2 M A0 T3 A fJa K A A4t e
ARArHT TRPAL I 2 1A R B ) I 40 ff S0 B B s o 25 SRR 1) FLYNEEXT IR
TRPA1 K CDS F4IK 2163 bp, b5 721 NREIER, BEA KEA T N g #yin
W A HE TIPS RS R I L R 25 R R4 2) TRPAT £ FLARTEXIRAS R ZH 23 rp
YWHERIE, HENRALRFRIEKE; 3) 34 CrRIENMEAKHNIERIEG, TRPAIL
MR AL ik B B3 ETE; 4) il RKIE TRPAL &34 & M40 i ) 2%
Ca2+. ROS F1NO /K, Timif% TRPAL W2 . 5) i3I8 TRPAL A] &2& A FF R
Jif Bel-2+ {235 1] Caspasel #l Caspase2 3R IA/KF; [FIBF 22 7 Toll. Relish.
TOR Al Nrf2. CAT. SOD. HO-1 MRZE/KF, EEFE NF-kB. IL-1p FIFRIAK
V5 6)TRPAL R[5 kS ARG LA 34 °Crilm N4, TRPAI mfE iR R B E 5
TR, HEPEH T BB PR RIA SRR E AR EZ . PR
WEFEER B, TRPA1 1E FLANIE T IR R0 il R A, o] R FLAREEss sk 5% 5 7= Ml
R R IR AL B 225, S0 ¥R R K S ) AH B (3 [m) - P oK 7= A2 — 5 7=

gAML XTER; TRPAL: i #IZIhaeE

EWWES: FHE, %, R, wanglei@scnu.edu.cn

TENTH : TTRE AR SRR G H LT AT H (2024A1515030234); H 5| ST B K
Ji& 101 4:(2025B0202010040) .
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FLAGEITHREE MK sNPF UL E R H R E B ThaEHLH
L, Phoais, EE*
T IS R e Rk Be, T ARE) T, 510631

WE: MENWRSEEEDRIRE . KB R4 drid B & 35 S By
TER . IRk, TEMENMHRMES 5% R m ) EAENLGI SR 72 0. 5
PIZK F (sNPF) & BB HEBI M & 70 70 W AE s I, TR e 8 HESh P i
. B, WESEZOAEEERE. LN ER(Litopenaeus vannamei) & E )R
BN EZER IR A, (@R K IE R E . Rk, el g
ST sNPF Je Ho32 4k sNPF-R 4SS 15 DhRe A5 S ALEI, AR S E e AL
YYEXHUR a7 sNPF P41 AT HL A SR IR R AE B JHL A VA v DI B 575 I ol AL 2
JE IR Hl& Il T sNPF /NR 2 s fE DR JE T Western blot. SEI 8
&= PCR i€ AN I 1A sNPF Ja, 8t i A MoK I 40 i 0d - e 3. Ca2+. —
FALE. TEHESE, SAMEmET SOD. CAT. GPX =Fhiisa b ligid 45 R
L2 BT SNPF o IR B 50 038 S R PR S o 45 R B : 1) FLARTR AT sNPF 2% K CDS
A 390bp, Zwbd 129 N FElg; sNPE-R K CDS £ 1386bp, 4ifd 461 4
RAHWR; FHZZHREART G MEEBZM; 2) sNPF 2 sNPF-R 7£ £ i 2421
BB RIE, EIRMEEMETTRIEER R 3) WEEIE . B N5 X5 24h K
N5, sNPFfERFIEIR RIS R B s 4) 1R IA sNPF AJ & 3 BRI 40 fa i o
eo. Ca2+. —HALE. WEWAESE, A AR IR B G e 55 6T
MR R, TR S il B8 S 3L K] Toll. Dorsal. Relish. Crustin. F0H# BEAH I
FER ALF1-5 B AP IR 2 B . DL ERFARZE AR, sNPF Al U= H1 41
T R B NAR S PR S et H i 5 2R 4 A 5 T R T RS S iE g, SRR
B JTo [RIS,  ASHIEFERT SN FLANTEE T MR A A e 28 - e 2 1 77 DX 286 1)L A4 AL ) 4 plL 3 1
BEAM, R E Ry FLGNTE T R S ) B T PR s AR 2 T )

KR FLAVEATIR: WG 2ok SNPF

EIWEE: EEE, &, BI#EU%, wanglei@scnu.edu.cn
VI H . [ AE BRI ST H LS H (2024A1515030234);  F 95| S5 Rl Kk
J&& 5 1% 42(2025B0202010040) .
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IEEEHTFIFE IFN-yrel T IRF1 R IEHMMAEINGE
RE, TE, Wrdl, T&i, BZE, o, kR, SdaE, Bau, s
R RS 5K =%, Wi, 570228

PE: B WA TR FXENAE IFN-y, W& B E 7 5 — A
IFN-yrel. B4R IFN-yrel CIESERAPURTEIER, (H AP B Fo2 b 1) D Re Al
HUHI M ANE 28 . AT B 7 % B B T i IFN-yrel J£[K] (Caifn-yrel) 70 Hr H BT 40
DR, Jik: KM PCR wf#. 2OGERSHT. HMESLES . EAEE, J&/T
PRI SOF R S AT L. 5 IS E Caifn-yrel JEK, FHIFTR 13
HEH 564 bp, 4w 187 NEIERR . Caifn-yrel 7 R T ¥ RIE, MK HiE.
BRI R IA T E, EG4E RN IRy o] B3 FI SRR ThReRt fik i,
FHAHE A rCalFN-yrel F35R B ARG 5T STATI BRI (L1 3% K
FERIE, [FRGEE IRF1LOBE0E N2 . AP SeEG R, i &ERIE CalFN-yrel
AR S LR DURG 4E ISR LB 77, T TP 0L W BRI T DA B Bk depe V. 45
W: CalFN-yrel fE5E T B HT A B o H R FE B 2 E .

REEE: JEEHT; IFN-yrel; &WEVEME: o ok

TENIUH . H K H AR ARG E I H X kR B 42 (U22A20534) Al g 24 RHs N A Gl
i H (KJRC2023C38).

HEWWES: hs, &, W, #oR, WA AESIN. BENE TG KRR 50 5
fillo Tel: 13178909308, E-mail: ysun@hannanu.edu.cn
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CalRF1 promotes antibacterial immune defense and acts as a
Vaccine Adjuvant in Chromileptes altivelis

Guotao Wang”, Ying Wu”, Jue Lin, Chen Zhang1, Zhenjie Cao, Jingqun Ao, Yongcan
Zhou, Yun Sun*

School of Marine Biology and Fisheries, Hainan University, Haikou, 570000, Hainan

Abstract: Interferon regulatory factor 1 (IRF1), a transcription factor featuring a unique
helix—turn—helix DNA-binding domain, plays an essential role in the innate immune
response of vertebrates by regulating the type I interferon signaling pathway and
contributing to defense against viral and bacterial pathogens. In this study, we identified
and characterized the IRF1 homolog from Chromileptes altivelis (CalRF1). Structural
analysis revealed that CalRF1 possesses a conserved DNA-binding domain and an IRF
association domain with high similarity to mammalian IRF1. CalRF1 was constitutively
expressed in multiple tissues, with highest expression in immune-related organs such as
gill, spleen, and head kidney. Following infection with Vibrio harveyi, CalRF1 expression
was significantly upregulated in liver, spleen, and head kidney. Subcellular localization
studies indicated that CalRF1 is distributed in both the nucleus and cytoplasm, with a
predominant nuclear presence. Functional analyses demonstrated that overexpression of
CalRF1 reduced bacterial loads in vivo and enhanced cell survival post-infection in vitro,
whereas knockdown of CalRF1 compromised antibacterial responses. Moreover, co-
immunization with CalRF1 improved immune parameters and increased survival rates
after bacterial challenge, suggesting its potential utility as an immune adjuvant.
Collectively, this study identifies CalRF1 as a key regulator of antibacterial immunity in
C. altivelis and underscores its promising application in the development of vaccine
adjuvants for aquaculture.

Keywords: Interferon regulatory factor; Antibacterial Immune; Vaccine Adjuvant

This research was supported financially by the National Natural Science Foundation of China
(U22A20534); Yun Sun; Female; PhD; Professor; Immunity and Disease Control in Aquatic
Organisms; 13178909308; syshui207@126.com
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A =X H Kunitz B2 FERE ABSHH7 L2 R H &R
MEVEAE
FESAE, $8d%, wREE, BRahax
PR REE R, T 510275

WE: ARHEEFREAKRE R, X aEaFEItH™E, AOERTAT Tk
BUAE 3= 0 I3 5 AR A B AMAST I =R B A B B ARG ER - Kunitz 25
e M IR B E R ), AR R WA AR HURT L2 kunitz 2R ERIF TS £
22 S IR R R (RS 2 PhoaMA)TE I, DL B A AF . AW IRFE T =R R
H 4 52 49 ) Kunitz (GeKST) 258 ] cDNA &K, @i A% RIAHRAFE A E A rGeKSI
Hfil e 2 iR, X HIEARTNRE S5 1E A P 3 AT AT T YD A
GcKSI 2K ¢cDNA 4K 585bp, Al 4wfd 140 N FEEEE, Tl T8N 15.768 kDa,
AFE—A BPTUKunitz F % 22 2 MR & E BRI g 48, LS — 4R B B AH BLAF
RGL R, FAME N s & —A 17 NEIERRIRIEM W B FE T k. Al fbgs
FW, GeKSI B AT = AR d (0 TV Je fp i 5554 . A RIAN rGeKSI
SR R AF, XTEEMEEA FXa BT EA RZEMHEH, HF, 5uM rGeKSI A] LU
il FXa K5 70%LL ERvEYE. BEJS AR S S250 5 7R A B gL SLEG R B, rGeKSI A]
DA 3 001 20 | 003 ORI A MA v PR, AT B SR 9855 R MASKT T T f = AR L)
FTER, $FF AR B GLER 50%LL . Western blot 45 532 B GeKSI 7E TN 1. =
AR ) F AR B E R K EAEAE s qPCR S5 RKRH, 7ERBIURAES T W)
AR GeKSI ik &, ZH/KFHERE M =ARdhmt s L, SE=
ARHUR YT F AR GeKSI b2 R38N, # rGeK ST 3 i B ey 51 1 77 =X
X B AR BT IR e, (S IR RIZIE IS 7 ORI 14 R, PHEAMIEAER
KA ) IgM S EES TXRA; £ G T =R, rGeKSI
) AP R E FE N B B R T X IRAL 5 5 0L b, 76 s B IR R E T R
FHECXTHRALIR D T 50%LA Fo Z8 ERfrR, T = A n] gl i HEtt/ 3 GeKSI >k
P 7 = P RMATE A, AT T BE LS I S kiR, FE BAIPIESE GeKSI HAE
= AR R A T T

R =fUHR; kunitz; 225 BRE FIBEIIHIR, Sereiki; B
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RGRA M S R RBRIA T 7K (AHPND) X ERA R HE i+ &
B RIEHLHIR SR

EIRT 20, AR &, EdR
a R KA IR AL 5 B A A AR Ui = . LR A PR Al 3 S8 = () LR B
e 22 90 2 I U (S (P IL B FEBE), BT i 266003
b F R R o = P 2 e T o T K o o B S 2 (T R Al SE AR %), [ =T
572024

WE: INRFRELES, SRR SEH (AHPND) & —FEtar ol E e, 1%
Wy 5 AR ORI (p VAL I EA I (VpAHPND) 2 5 8020 AT B3R I8 (AHPND)
3R AR — . EHE A FEUREMIETZFIE 100%, HAEWER. EHE)T. &
TR WREBVRIBE . KT AR IR EE KT AL KT AR A IR, BB 2 1)
WL, 5B X AHPND HA HUPERER fh e oA 200 77 . A 71 seidnd ot
JLYNIESTER (Litopenaeus vannamei) %1~ 21T VpAHPND M55 5240 HEE L L 4F
RIFIEE, BAHE T —NIMERRE HEX RN RIENTEX RS 5HEK R
TR E B F I LA A, W00 RS W 6 VPAHPND HitEANF IR, IF
i 45 Y =~ 5 91 AHPND A 5% B 8 H & Il Kl 7 (Astakine) « Hil & B K E
(Peritrophin like 44) &R E H M (Legumain like 13) o B4k, @0 =i
FHRER AT RNA 90, HARBE BN DIRERIESELR,  MIE AN XS
DR A ) e IR ML AT it . S5 RHH, PR RN RIX =M Rk 2=
FREOEESH S MR REARBR R &I EEE, Rl 2 FD A
B IR RS AT 1A SO, e AR e B VpAHPND [, T RSG5 K ) B A5
AL HIER R, 1@ VAR XUt g5 5o A BT R H o i s St
FRRRIR SO BTN, R A2 O € 1 22 e 3R I B [ AT RE RO AE BTt B DR+
W IO, XTI P08 AL AR

R FLYNEXTUR (Litopenaeus vannamei); 2V RN FEH (AHPND); itEx
7 HIEHK R

PRI . T E K = AT A THRI(2022YFD2400201, 2021YFD1200805). 5 4 RBHE A A 61
I H (KIRC2023A02),
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RS ZREREE AN B85 4 B2 M5 18] B BR R AR Se AR A AERT X

S‘UJ é a,d’ I*ﬁf% a,d’ ?BE}E 3, i” Hﬂg 4, :—E% 3, %ﬁ%& b’ ]_”Iiﬁﬂ:m 3, 7% ﬁz <
LUFYE A, I RL, AR AR

a. 5t MK F B PR Bl B IR S5 IR B AR I S0 =, = IR (L M sh )i 4% & P S B S E
MSEEGEE, B BERH 550025;
b B RHER ALK ST, 1AE EI 430223;
. BEVaE A A S H AR s, BT P54 7100865
d. BN KRR =R BT, 520 S2BH 550025

BE: RWEEEEE (Brachymystax tsinlingensis) 7& W ERFE FIfl A K E A, K
PR I B IR 5 1 B B sl b . AE AN TEF RS, A58 F B
SR g B4 T R R PR BE DI RE, B 7K B o R ik v it 5 0 S5 0 () B SR P
FIN . B R R DO HRAR S T [ A NAZ P B e e, 3 L 4% F ) S g
Dife, FAERHEAEA RS G BRI B ReAAEE R . NIRAIRAR —E 57,
AWK ELISA VEKG I B AR BRI T —ARN LB G BEAR 57 R 2630 S B 98 0E A
T RIERBLF LPUEANBE R IE KT, AR EEE. 4N R 6. B4
7 1B WENER. BEAYBALEEMREERET M &, SRR W: BRBER K
JRER A B S BN R 6 KFRE R T T AN TEE L, 17 ZACHA
MEIE =R EMENER 1B T8 Sl SO A B A B S 1 . [FI,  FEAAR(A]
REERREE M KPIMAEREZER . o, MEMEAMART R 502 6 br K 1385 i =y
THEME . A B IRAE R T 208 g ki AN [ 855 B A S ) 1] 5 5k R VR S 5 e PE 1)
Femih 25, AN ANTET AR G5 HPE LR SEuE S AL dE gL IR I mT #F
SRR BRI 1R ARIE

R RISAEHE, T AU, BOREER, BOREIR: RB%

BT H  E R AR ARG (32002392); 51/ME BB T H FERHIAA BOKRIUH (3 #3%
[2024137); AV AN FRIR K AL W) 22 FEPE ORGP B A SR8 5 T AR AU H (LFBC1109)

VEF T X8, 2z, W e AR, A T 07 T il SRR S35 . Hil: 180834191225 E-mail:
Liuzhuo9122@163.com

GRS /R, B, -, B, 707 ol R IR SR . HiE: 188923430855 E-
mail: shaojian5098@163.com
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BTERnANE IR RE AN EHERFR
BRI, TR, KB,

L7 PEHEEERLERE, TR SEIG =, O RRERE, TR AE MR SR AE S SR E L
I, TV E B S m SR RE TR P B R TRER 70, ) PER T, 530007; 2.
IR R EFIKFE 22T, T RA KPS ER 1 S TR A S0 =, [ R 524088

WE: APAIEREE (SGLV) J& ™ 5 g A B A 72l i B 2%, Harfisk=
BRAIBIETE, AR T BTN SGIV WIFUR S R HAERVLH .. f£40
BE R 40 ML (GS)H, KA CCK-8 VAL 5 7 R I 4 M 25 #% ;181 qRT-PCR.
Western blot Az 45 /il 28 G oA Hpt SGIV R R . il 7 B AE R T 12 ANFTE il
BYBeh 2, 4546 qRT-PCR FIVL AR MO A 43 At B 72 B0 SGIV IR AS [R] B B (1 52
FIFH W 28 24 B 22 A A B R 5 SGIV B YR E [RI 2558 £, J8Id qRT-PCR A HL 7
PR S8 A SO B A2 98 TR T S R R R R IR B o FEVE AR, dah R 2H 27
I3 B BRI R B T RO A PR T BUR R ACR . R T ERTE AN I KT S A R AR )
il SGIV Sl 3 BB UL T S G J5 45 253 R I B A B8 . MLk e R e, e
FRAE B SGIV MW RAFMEHIIRE . M4 ritR, BTl
REVER TR BOERS; Ht—PRIERBL, BTREERIEPIEMEF Nrf2 f1 GSH
IERIE . 2% 25 32 [F) ) T ik S AP 8 S i 6(PRDX6) N HL TR A SGIV & UL (1)
SLER S, SZIRIFSE, ATERAbFEAE R 1 PRDX6 KA, it ik PRDX6 NIGE
I SGIV ¥45H . fEARNAMKF, B BRACER Y BEA AL P4k SGIV IR 4%} PRDX6 £
IEPAIEIER o BeAh, BT RRAE A B R P T I R B A A R BB R s
W, RTRWED T SGIV W RN KB HI| S YD %, Frb@t -
WPTEILEF PRDX6 [IRIE, MMHIH] SGIV KM . AR NI T KRR K
VIR T Bl 8 S E R M T

KB B CREILER: SUNEREE: SURILET: PRDXG

PRI . H X E AR 4 (U24A20464; 32373175); | PUARHEIH H (GUIKEFA (2024) 102-
2)

WIER: ZEWE, B, s, B, FEEMNFKEMEE LS 54 SRR AR
5T, Tel: 15676188062, E-mail: pfli2014@126.com
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Single-Cell Full-Length Transcriptome Sequencing-Based
Analysis of T Cell Differentiation and Alternative Splicing
Heterogeneity in Orange-spotted Grouper (Epinephelus
coioides)

Zhiwen Wang!*
1. Shenzhen Institute of Guangdong Ocean University, Guangdong Provincial
Engineering Research Center for Aquatic Animal Health Assessment, Shenzhen Public
Service Platform for Evaluation of Marine Economic Animal Seedings, Shenzhen,

518120, China

Abstract: The orange-spotted grouper (Epinephelus coioides) is a high-economic-value
mariculture species in China, whose healthy aquaculture development is severely
constrained by pathogen-induced diseases. This study aims to elucidate the T cell immune
response mechanisms at the molecular and cellular levels, screen candidate molecules for
vaccine evaluation indicators and immunostimulants, providing theoretical support for
disease prevention and control in this species and facilitating the high-quality development
of its healthy aquaculture industry. This study employed traditional morphological
observation, flow cytometry, and qRT-PCR to screen suitable immunogens. Single-cell
full-length transcriptome sequencing technology was utilized to analyze T cell population
differentiation and alternative splicing heterogeneity in three immune tissues: peripheral
blood leukocytes (PBLs), head kidney, and spleen. Candidate molecules were screened
through GO and KEGG enrichment analyses and subsequently validated for application.
[Results] Hemocyanin (KLH) was selected as the immunogen. T cells from various tissues
exhibited significant heterogeneity and could be classified into 5 major populations.
Following KLH stimulation, immune cells showed time-dependent dynamic changes, with
the spleen having the highest T cell abundance and population diversity. Alternative
splicing levels in PBLs and head kidney leukocytes (HKLs) decreased post-stimulation,
while they increased in the spleen. Candidate libraries for immunostimulants and T cell
immune evaluation indicators were successfully constructed, and the feasibility of applying
related molecules was validated. This study clarified the characteristics of T cell immune
responses and the regulatory patterns of alternative splicing in orange-spotted grouper. The
constructed candidate libraries provide a theoretical basis and technical support for its
immune prevention and control, the development of novel vaccines, and aquatic animal
health products.

Keywords: Epinephelus coioides; T cells; Immune response; Immune evaluation
indicators; Immunostimulants
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Cis-regulatory variation at pla2glb drives metabolic
divergence underlying hypoxia tolerance in golden pompano

Huijun Shen!, Jian Luo'?*

1 Hainan Seed Industry Laboratory, Sanya 572000, Hainan; 2 School of Marine Biology and
Fisheries, Hainan University, Haikou 570228, Hainan

Abstract: To identify key regulatory nodes underlying lipid metabolic remodeling during hypoxia
and to elucidate the role and mechanism of pla2glb in hypoxia adaptation of golden pompano.
Hypoxia-tolerant and hypoxia-sensitive populations were comparatively analyzed by integrating
population genomics, transcriptomics, chromatin accessibility profiling, lipid metabolic assays, and
RNAi-based functional perturbation. We systematically examined pla2g1b regulation, arachidonic
acid (ARA) metabolic routing, lipid peroxidation, and mitochondrial damage under hypoxic stress.
In the hypoxia-sensitive population, pla2glb showed stronger hypoxia-induced expression,
accompanied by preferential routing of ARA toward the lipoxygenase pathway, leading to
increased accumulation of oxidized lipid metabolites (e.g., 15S-HETE) and elevated MDA levels.
These changes were associated with decreased mitochondrial membrane potential and aggravated
ultrastructural damage. Population genomic and epigenetic analyses further revealed that cis-
regulatory variation in the pla2glb promoter is closely associated with its differential hypoxia
responsiveness. RNAi-mediated suppression of pla2glb significantly reduced hypoxia-induced
15S-HETE accumulation, lipid peroxidation, and mitochondrial damage, and improved hypoxia
survival. pla2g1b functions as a key regulatory node in hypoxia-induced metabolic reprogramming
in golden pompano. Its primary role is to determine whether ARA is routed toward pro-oxidative
oxylipid pathways, thereby modulating the amplification of mitochondrial stress and oxidative
damage under hypoxia. These findings provide new insights into the mechanisms of hypoxia
tolerance in fish and identify potential targets for breeding improvement.

Keywords: Golden pompano; Hypoxia tolerance; Lipid metabolism; Cis-regulatory
variation; pla2glb
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The NQOV1 of Nile tilapia (Oreochromis niloticus) is involved in
the oxidative stress induced by copper exposure

Jinyuan Feng', Yu Chen!, Yanghui Chen', Junliang Luo!, Yu Yu!, Bei Wang!, Amoah
Kwaku!, Yu Huang!"", Jichang Jian""

1 Fisheries College of Guangdong Ocean University, Guangdong Provincial Key Laboratory of
Aquatic Animal Disease Control and Healthy Culture & Key Laboratory of Control for Disease of
Aquatic Animals of Guangdong Higher Education Institutes, Zhanjiang, China

Abstract : NAD(P)H dehydrogenase [quinone] 1 (NQOI1) is an antioxidant enzyme that
plays a key role in protecting cells from oxidative stress. However, studies on NQO1 under
oxidative stress in Nile tilapia are relatively limited. In this study, NQO1 was
overexpressed successfully, and its role under oxidative stress was analyzed.
Overexpression of OnNQO1 can significantly reduce morphological damage and MDA
accumulation in cells caused by CuSO4 5H20 exposure, and at the same time increase
CAT activity. After pPCDNA3.1-OnNQO1 was transfected into cells and stimulated by
CuSO4 5H20, the antioxidant gene (SOD) was significantly up-regulated, and the
expressions of TRX and HSP70 were down-regulated. The expressions of inflammation-
related factors (TGFp, IL-1B), autophagy-related genes (P62), and immunity-related
factors (P65) first decreased and then increased. In addition, the overexpression of
OnNQOL1 significantly reduced the apoptosis of TSE-04 cells, induced by CuSO4 5H20,
and the normal cells increased slightly. This discovery indicates that OnNQO1 may have
the function of regulating antioxidation, inflammation and apoptosis in Nile tilapia under

CuS0O4 5H20 stress.

Keywords: Nile tilapia; NQO1; Oxidative stress; Copper exposure
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Comparative Analysis of Two Important Membraneless
Organelles in Epinephelus

Xi Wu, Ji Liu, Jian Luo

Hainan University Sanya Nanfan Research Institute, Yazhou District, Sanya City, Hainan Province,
Postal Code 572024

Abstract: Previous studies focused on the molecular mechanisms of the TDRD-DDX-Piwi
protein complex in the sex differentiation process of orange-spotted grouper. During this
research, we discovered that the expression localization of members of this protein
complex exhibits specific characteristics, being predominantly localized in perinuclear
germ granules and Barr body. To investigate the roles of these two membraneless
organelles in hermaphroditic tilapia, we utilized laser microdissection instruments to
isolate these subcellular structures and subsequently conducted smart-seq and protein-seq
analyses to compare their RNA and protein profiles. Data analysis revealed significant
protein-level differences between the two subcellular organelles in oocytes at different
developmental stages. Multiple key genes were identified, and their subcellular localization
characteristics were thoroughly analyzed across both outcomes. Additionally, dynamic
changes in these subcellular structures were characterized. These findings provide critical

tools for evaluating oocyte quality alterations during sexual reversal in grouper.

Keywords: Grouper; Membrane-free organelles; Perinuclear germ granules; Barr body
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Coordinating metabolic reprogramming and exosome
secretion: A dual role for SIRT1/HIF-10 under Hypoxia in
Golden Pompano

Yue Chen, Shan Ying Han
College of Marine Biology and Aquaculture, Hainan University, Hainan, 570000, Haikou;

Abstract: Dissolved oxygen is a critical environmental factor for aquatic animals, with
hypoxia inducing metabolic adaptations. Golden pompano (7rachinotus blochii), an
economically important but hypoxia-sensitive marine fish, serves as an ideal model for
studying hypoxia-responsive mechanisms. Here, we combined hypoxia stress experiments,
SIRT1 activation and inhibition assays, and high-throughput sequencing to elucidate the
mechanisms by which SIRT1, HIF-1a, and exosomal miRNA regulate metabolism under
hypoxic stress at molecular and physiological levels. Hypoxia significantly reduced the
NAD+/NADH ratio and suppressed SIRT1, while activating HIF-1a and its downstream
glycolytic genes (HK, PK, PFK, and LDHA). Concurrently, hypoxia enhanced exosome
secretion and altered exosomal miRNA profiles. Key miRNAs, including miR-34a, let-7b,
let-71, miR-222a-3p, and miR-92b-3p, were identified as regulators of pyruvate metabolism
and phospholipase D signaling pathways. Modulation of SIRT1 activity directly influenced
HIF-1a protein stability, exosome release, and metabolic gene expression. These results
demonstrate that hypoxia triggers metabolic remodeling in golden pompano through the
SIRT1/HIF-10 pathway and exosomal miRNA-mediated regulation. SIRT1 acts as a redox
sensor fine-tuning HIF-1a activity, while hypoxia-induced exosomes and their miRNA
cargo facilitate intercellular communication and systemic metabolic adaptation. These
findings advance our understanding of the survival mechanisms and metabolic regulation
of fish under hypoxia.

Keywords : Hypoxic stress; SIRT1/HIF-1a; Metabolism; Exosomes; MiRNA
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Molecular cloning and functional characterization of NQO1 in
Nile tilapia (Oreochromis niloticus): a quinone oxidoreductase
mitigating ammonia-induced oxidative stress

Junliang Luo ?, Yanghui Chen 2, Jinyuan Feng 2, Yu Yu ?, Bei Wang ¢, Yu Huang **,
Jichang Jian

2 Fisheries College of Guangdong Ocean University, Guangdong Provincial Key Laboratory of
Aquatic Animal Disease Control and Healthy Culture & Key Laboratory of Control for Disease of
Aquatic Animals of Guangdong Higher Education Institutes, Zhanjiang, China

Abstract: NAD(P)H dehydrogenase [quinone] 1 (NQOI) is a mammalian quinone

oxidoreductase, which can react with cell antioxidants and nucleophiles and reduce cell

damage. Although NQO1 has been widely studied in mammals, its research in aquatic

animals is relatively limited, especially in Nile tilapia (Oreochromis niloticus). In this study,
we successfully cloned NQO1 (OnNQOI1) of O. niloticus and studied its role in oxidative

stress induced by ammonia exposure. The results showed that the open reading frame (ORF)
of OnNQO1 was 882bp, encoding 293 amino acids, and its protein had NAD(P)H

dehydrogenase [quinone] domain. The results of multi-sequence alignment, phylogenetic

tree and motifs showed that OnNQO1 was clustered with Maylandia zebra and

Pelmatolapia mariae. NQO1 was highly conserved in teleost and even mammals, but it was

quite different from NQOI in arthropods (crustaceans). OnNQO1 could be detected in 10

tissues of tilapia, with higher expression in liver and gill and lower expression in spleen.

Ammonia exposure could significantly induce the expression of OnNQO1 in liver, gill,

muscle, intestine, skin and head kidney of tilapia. Overexpression of OnNQOI1 could

significantly attenuate MDA accumulation triggered by ammonia exposure. Moreover, the

overexpression of OnNQO1 could mitigate ammonia-induced oxidative stress by reducing

inflammation-related genes, upregulating antioxidant-, autophagy-, and immune-related

genes, and decreasing apoptosis. Therefore, the present findings are instrumental in

enhancing our understanding of the role of NQOI1 in teleost.

Keywords: Nile tilapia; NQOT; Oxidative stress; Ammonia exposure
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iR FRAEN AN HRERENFRERIFHR
e e, 2SR
al THHEFERFERL () PRI AL ), ), 530007

WE: [HW]Y AR EENABEA7E RS BAPT SGIV IEPER ZF A, Xt
AT S MDY 5, AP R PR R AR B m bk i % . (7] A
OGRS, 45, SEN O ER PCR HiAR. N4HEARMN WB 457714
VA Z B WA SGIV BT 3 RO LAE PR . (455K 31—k A A5t
SGIV JEMERIZFHIAT R E35, SIREFMEE., AHENN G FAEMFLE S EHA
fiAtUE By 2 AU A B8 (Bacillus amyloliquefaciens). 1% 2 A F= ek M. 4F4E R EGA &
BERe 7, HEABORNMEL . A AEEERE ST, 7£ pH 4.0 60%0hZAT 0.2%
JHES AT MR EE . B ESE 20 R Pt muk, HEA R
MY 2. Wik E35 AU IR Y i &K 2 <0.5mg/mL I X 5 £ I I 40
(Grouper spleen cells, GS)i&E AL ALEM IR Z M,  H a8 LA BE O 7 230 i)
SGIV &4y, E35 fHIRVAI BAEH TWFR 1, B3 TR & A F (mep) M3
A H B (vp 19 R I (p < 0.01). ZE I PR EE BE(p < 0.05). bk, E35 fH$2
YIgeTH SGIV I Z N Be (Wbt RANE &), HrAxt il i B R 2.
A, E35 i BORMAEA T SGIV BCR, BEFRRINEEEE2 S04, H BEFERE
PRAFAE BRAT AN B S S s . 478 b, B35 AR SGIV AA R4F
MPURERAR, BABONZ S, SEIPT SGIV Fr Bl g Wi 2513 ) .

SCRE: MR BE AT WRVER SORTE SURTREIE: (EFIRLSL £
124

S

SENITH . TP ARSI (C 28)(20251IB130066) | PHHE R A A TAZ
(GXYESS2025170) 5 F AR5 4:(32373175)

SEIVER, M 5, W, B, MRS, FENFIKT G R R,
Tel: 15676188062, E-mail: pfli2014@126.com.
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EBEFTIEHEEM Tcl/Mariner #FEFHEERHBETHHN
F

RHEUR, A ML, skARME, BEESE, R, FOomIk, AVRow, PRETE, EEgx
R R AR A R A T ARA T M T 510000

TE: TR AT B RN A A # shig e o, AR

B DR 9% S AR Y AR S B K ¥ AR R . AT ST LA JE B B AR 1 (Oreochromis
niloticus) W FEX R, F2 Ged 240 F = DR 2H v (0378 1R 2 e 1 T VP AG O R PV 7o T
SN, FIFH EDTA I RepeatMasker 254 4 BT de novo 34 2 33 AT 4%
RS, BT AR BT R A R A G P s . I RGUK B b 5 Sk iz,

L TR RA I IE YRR Tel/Mariner % 15000 . 456 1A RE R 20 Bl 70 2L
TANZ M, RIS AR PR AR L . M T X T i6 1% R
4t, FEEAZAIMR AT D RS R IS . B AR e B B R B R 2 AR A
TELEIRER ) Tel/Mariner #7525, AIOAJE RBALFRIC A 737 B M L AR 2Rt

K. P DA, BET; MAZESME, BEHE 278/

TN E K5 A A EILL R IUE 8. ER AR IS No: 32373114)H1] R4 2024
2 PRI ES T I 4 (5. 2024-spy-00-004)

WIEEN LR FEL, 5, d, #oar, BEGITTROVARIEEEM, H115:18102258752,
E-mail:xiajh3@mail.sysu.edu.cn
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Identification of Active Tcl/Mariner Transposons in Nile
Tilapia and Their Potential Applications in Breeding

Jinmin Pan', Junhong Xia'
1.School of Life Sciences, Sun Yat-sen University, Guangzhou, Guangdong 510000, China

Abstract: Transposable elements (TEs) are mobile genetic elements widely distributed in
eukaryotic genomes and play important roles in genome evolution, gene regulation, and
phenotypic variation. In this study, Nile tilapia (Oreochromis niloticus) was used as a
model to systematically identify active transposons in its genome and evaluate their
potential applications. Based on the whole-genome sequence, a de novo TE library was
constructed and annotated using EDTA and RepeatMasker, followed by analyses of the
composition and expansion history of different TE families. Through phylogenetic analysis
and structural feature screening, a Tcl/Mariner transposon family with potential recent
activity was identified. Population genomic data were further used to analyze insertion
polymorphisms, and full-length transcriptome data were employed to verify the expression
of the transposase. A transposon-based delivery system was subsequently constructed, and
functional assays in a eukaryotic cell system demonstrated transposition activity. These
results indicate the presence of potentially active Tcl/Mariner transposons in the Nile
tilapia genome, which may provide valuable resources for the development of genetic

markers and molecular breeding tools.

Keywords: Oreochromis niloticus; transposable elements; insertion polymorphisms;

transposition activity; molecular breeding
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SIS ER ¥R &5 (Plectropomus leopardus) & AR B EE B 4H 1% FH
RERMA
sk, B, F4, e, =I0F, BIRKE, TEEY, s
o [ R R A, MBIX e MR =, BEgW: 572024

B LRI (Plectropomus leopardus) VA 2 550 L 78 fis A8 1) B L GEIEIR,,
ENTIRE AN TR OERIE, HIBERE )T MR a R RAN . &
WHFEXT 516 FE 3 SURMmRE T Ji 4 ik PRI B P, 308 T A 5 A AT B AN~ 48T o B
PR R AL R AL . 3E— 20 DU/ ootk . $ROREN S Z e 2L G RO R AT
Jee B AR 73 BT (GWAS), %5 B2 A 5 At 5 1 S35 SRR AL i, IR iade 3k
AR A N e BRI AR, BRI SR HORE . B R X HUE AN
GWAS FiiE AR SNP 748, JF45 6 2 Rl R 4 TS 2R O e A (A 24
T, SRR, —Fh SNP i SURBSFEA R4 MR K TR A 2R A7 A 2
5t RUUAFE R TRIMOCHE o AHETT 9 AR 2 B v 35 i o 8 i it o 2 R B0 S 4
H9EiES.

SR SULCIG: RIERALIRAIHT: MR

WIEE: TG 5, RIBERA A SN, ERNFAIGRE S HM, Al 15954868286, MR
%8 wb@ouc.edu.cn

A, 5, B LA, FENFEARBESEMN, H1E 13681443506, HBFE
hujingjie@ouc.edu.cn

AHIF T 52 [ R SR T RI(2022YD2400505), = TV B2 M TSR IR B N TS 78 5 N A BHEC R T
BHF I H (SCKI-JYRC-2024-73), 4 18+ JF W 725 H (101000-112255508) % B
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SRR G FH B R EZAATETRAR

i”%%ﬁil’ éﬁ‘%%ﬂh TH§17 %Bjil’ ﬁ/f:jéﬁﬁ% )%1”_47}(17 ?BB‘EQ)\‘ER @j}é%
1,2,3,4’ \‘/E?EZ 1,2*’ ﬁﬂ%z& 1,2,3,4%

LA PR R = W AT AU, W R 28 PG K P ol B AU %, g = 572000
2. R R E I AR S BB T E A=, IR F & 266003;
3UFFA LIS =, W = 572000
4. FEITHFERN S S TR ARE S, 2% [ 510000)

B A 7T B S SUR IR (Plectropomus leopardus) EFE TN K BN N T EH
KEHARIF R RGBT ALENER SR AL TSR AR, RGN
FOHE IR B R S AR AL, RS AL E FREM B R 7 S50, R (L
e Ve R RS B R vk . SRR, ZREBETE 4 H RS AT HERR A 21K
{EBAFLEP AR T A0, 72 & LR rP M e A B 40 B RO PR A7, e AN — P AR B AT
A LA IR B NS O B, ST R, Wit. Notch., FoxO %55
WEPRTEOP SR R E AR, AN I SRR T AR o ZAH IR B TS S B
B, IR SRR O RAE AR A ORI G BR R R . PR R 4 SR R B,
ORI R R E , SRRt AN A B, E SRR (MR A R S
BRI 3E 556 fPE R . Z5 A R RN SR BB N B AR 00, SR
HRL) T0%, ZHERL)95%, WALEEIT 90%, NHMBL,. AT N TEF fft
T EERORIER

REIE]: R e, YEARARE . AR, IR, EREH N TEF

VI H K DU T 5 R R H (2022 YFD2400501), R 44 H BT R 0
H(ZDYF2023XDNY 182), ¥/ 44 & Ai & I H -5 578 £ T (B23H10002).
AWAEENEE W, 5, Eh, BIEdR, FEBR T EREEEMN, B
11:15954868286 ,E-mail:wb@ouc.edu.cn

2, 5, HL, #I, FEBATRAAGEE B EY. MIREEIN SR R
FhiE 4, HiE:13681443506, E-mail:hujingjie@ouc.edu.cn
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#REF mef2aa EFIVQELRRE A T IZPINEER S

Digh e, SKEERE Y, OIL T, BRE@Se!, e, B, AR
BACERENY, HHmA Y

1A e R = MR e e, R 48 PR K ot B A s R =, Wi =1 572000
2. R R R AR AL 2 S A R 0 =, IR & 266003;
3iEF RS, HER =1 572000
AT RS TR ARE LK, [ ) 510000)
FE: NRF mef2aa XY SURBET LA K RFEAE FH RALE], AT 58 R G AT
ZEER R RRAE . IR SO N2, S5 G AR N D Re S IE B A FLAE ) RO
25 RFTW], ATAC-seq ‘irn H&45 & hr sUFEAN R AR A B B 22 S T I €00 Jo g v b ik 25
B4, mef2aa NFSUERRRET LA A KAZ g IEEE R, 58 H 8% 5 5 T AR
57, AR A KAMANIN SRS B A E A T U0 diifid ik n] (2 2 iLam i
WAE, RNEFERCR 55%, RERmEAKIENR, JE R pax7. myod ALK E
FRHEH Y mRNA 58 F/KF; DAP-seq BA L4 %8 H 2418 A ELHEHE LA,
BT A AR, JF R LGB EE K] myoz2. capn3. ABFFTIESE mef2aa
FE SNSRI LA AR AR O B R SR S KT, A 1 2R IL AR TR R Y 25 K%
AT AR BRI 5 R KR A

R QU SRR mef2aa; WLAIAEK; ATAC-seq; DAP-seq

VB H gm0 T R SRR H (2022 YFD2400501), RS 44 H R I
H (ZDYF2024XDNY248)

WBRAEENHLE B, B, b, BIEE, FEHATN NALBEERN, B
15:15954868286 ,E-mail:wb@ouc.edu.cn

28AFA, B, W, R, FEBRRTRONRGRIBTRAE MRS MR RPN ST R . R
FhiE 2, Hi5:13681443506, E-mail:hujingjie@ouc.edu.cn
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£KRBELERBNFSAE BN R EEAR
AR 0 AL
SRR PRI, WA K EL, 572400

WE: B AR RGN SHEIHES N T E R, A5 S i 4 5L 240
T R BB A 22 0 AT, PR R FL R RHE SR R L. J7ik: SR PacBio 5
Hi-C R 58 K I A BRI A A 256 51 R 45 & LSO R DR 40 2% 43 B FL kA A7
S TR S PR, X AR R I 2 A BB AT AR A S 2
PRI M. S5 B S I G AR 0 R K 2H.(891.02 Mb), 1:FE 28,966 I
W, RGKHESRESOEIHEG KRR BAFIIT R RB AL Z AR
FARERERER, HREWFGAKT . B AL 2250 b7 B DAt BB (A8 2
FEPEEUIR(PI {E 0.001-0.007), AJERIIREAL X, FEF G T8~ 520 B A A7
TEFEDRIAT I . G0 G0 M R IR 201 e S 2 2 Dy JL ISR A 9 B9 5 Rl At A% 4
o R S A AE 72 /N . AR, BFIUSS ORI R RN IR RS 5 4 T B
Bt 7 E IR

S IR, A RALIR, BRI

TR H « [ 5K SRR TR W O 5 iR KL R BT B I R i vl TR AR
BT R AR?(2024YFD2401800); |~ #4485 57 FH LAt i 4308 b IXCFRLIBG A5 8 4 7 05 000 H “ifg
RO 2R G A R AR A S vl A ) o B LRI 72 (2023B1515250004); 2024 4
B IAACHE B PG HR T E B RIAA I RIS 278 77 2 R LR G G IR B A 2
5 7R3E7(2024-MRI-001-01)

WHAEE:  ZeHr, J, WL, SRR, BERTTRONEERIaEOR . AL S ThRE . Il
VIRAESWIF A, HiE: 18925127968, E-mail: gincx@scsfri.ac.cn
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