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Comparison on nutritional quality of adult female Chinese
mitten crab (Eriocheir sinensis) with different colored
Hepatopancreases

ZHANG baoyuan?, WANG qiuju®, JIANG xiaodong®, LONG xiaowen®, ZHU wangling®, XU yongping¢,
WU min®, ZHANG dongming®
(*College of Life Sciences, Jilin Agricultural University, Changchun 130118, China; "College of Animal Science and Technology, Jilin Agricultural
University, Changchun 130118, China; “°Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture, Shanghai Ocean
University, Shanghai 201306, China; ‘Dalian Saimu Bioengineering Technology Limited Company, Dalian 116620, China; “Tonghua Normal
University, Tonghua

134000, China)

Abstract: White hepatopancreas syndrome has recently emerged in Chinese mitten crab (Eriocheir sinensis) aquaculture. The
hepatopancreas color of diseased crabs becomes gradually lighter. Therefore, this study compared and analyzed the tissue index,
total edible yield and nutritional composition of hepatopancreas, ovaries and muscles of adult female crabs with different colors
(yellow, yellow-white and white).The purpose of this study is to provide basic data and theoretical basis for the evaluation of

nutritional value of female crabs with different colors of hepatopancreas.

Keywords: edible parts, Eriocheir sinensis, nutritional quality, white hepatopancreas syndrome,

yellow-white hepatopancreas
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Effects of different crab stocking density on production
performance and water quality under integrated cultivation of
rice crab in cold areas

LIU Jinyu, LUO Liang , WANG Shihui , ZHANG Rui , GUO Kun , BAI Qingli, LI Haitaoa, LI Mingshuai, ZHAO Zhigang
(College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China; Heilongjiang Fisheries Research Institute, Chinese
Academy of Fishery Sciences, Key Open Laboratory of Cold Water Fish Germplasm Resources and Breeding of Heilongjiang Province, Harbin

150070, China; College of Animal Science and Technology, Northeast Agricultural University, Harbin 150030, China)

Abstract: In order to clarify the Key technical parameters such as the element ratio of the rice crab co-culture system in the
high-cold areas in our country and construct a integrated cultivation of rice crab in cold regions, in this experiment, rice single
cropping was used as the control group, and the treatment groups were set according to the stocking density of Eriocheir
sinensis to study the effect on growth performance of Eriocheir sinensis and rice, and water quality under integrated cultivation

of rice crab in cold areas.

Key words: integrated cultivation of rice crab; cold areas; crab stocking density; production performance; water quality
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Comparative study on body characteristics and nutritional quality
of Micropterus salmoides cultured in land-based container and
traditional pond

Jia Songpeng, Wang Lei*, Zhang Junmei, Zhang Lan, Ma Fangran, Huang
Meng lu, Liu Shasha, Gong Jiahang, Zhang Meng, Yu Miao, Jiang Hong xia, Qiao Zhigang, Li Xuejun

College of Fisheries, Henan Normal University, Xinxiang 453007, China

Abstract: In order to reveal the differences in body characteristics and nutritional quality between land-based container and
traditional pond culture of largemouth bass (Micropterus salmoides), in this experiment, the body characteristics and nutritional
quality of largemouth bass with no significant difference in body weight between the two modes (P>0.05) were compared and
analyzed. The results showed that in terms of body characteristics, the body length of largemouth bass cultured in containers
was significantly higher than that in the pond culture group (P<0.01), the condition factor and viscerosomatic index were
extremely significantly lower than those in the pond culture group (P <0.01). In terms of nutritional quality, the contents of
muscle hardness, chewiness, springsness, crude protein, DHA, DAA, K, 2 - butanone, pentanal in the container-cultured
largemouth bass were significantly higher than those in the pond-cultured group (P<0.05), and the muscle fiber diameter, water
loss rate, crude fat, Se, nonanal and 2,5 - dimethylpyrazine were significantly lower than those in the pond-cultured group
(P<0.05). The results showed that the culture mode did not make a difference in the types of nutrients in the muscle of

largemouth bass, but it had a significant impact on the body characteristics and the content of nutrients in the muscle.

Keywords: Micropterus salmoides; Recirculating aquaculture system; Traditional pond system; Body characteristics;

Nutritional quality
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Design and test of centrifugal shellfish seeding device for tidal
aquaculture

Huang Wei, Li xiuchen, Mu gang, ZHANG Guochen BAI Yongan ZHANG Hanbing
(Key Laboratory of Environment Controlled Aquaculture, Ministry of Education, Dalian 116023

College of Mechanical and Power Engineering, Dalian Ocean University, Dalian 116023)

Abstract: Duo to lack of seeding equipment for tidal shellfish culture in China, shellfish seeding has been carried out manually,
with high labour intensive, low efficiency, and poor uniformity, etc. A centrifugal clam seeding device for tidal aquaculture was
designed according to the characteristics of juvenile clam, the seeding specifications, and the tidal culture environment. Based
on the force and motion analysis of seeding process, the dynamic moving model of clams on impeller disc was established.
With discrete element simulation of the seeding process by EDEM and orthogonal experiment design and response surface
analysis by Design-Expert, Additionally, optimal parameters of the seeding device were determined. According to regression
analysis and optimization, the optimal parameters combination is as follows: the number of blades is 4, the revolving speed of
impeller disc is 500 rpm, and the moving speed of ship is 0.77m/s. Under these conditions, the variation coefficient of clam
distribution is 9.33%, the broken rate is 2.17%. Therefore, the simulation analysis of seeding process based on discrete elements
is effective in optimizing the parameters of the centrifugal shellfish seeding device, and higher seeding uniformity can be

obtained.

Key words: tidal aquaculture; shellfish seeding device; impeller disc; discrete element simulation; coefficient of distribution

variation
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Failure risk assessment of mooring system of a deep-sea
aquaculture cage with vessel-shaped truss structure

WU Yuanjin®*, HUANG Xiaohua ®*, CHEN Changping®
(*South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences/Guangdong Cage Engineering Research Center/Key Laboratory
of Open-Sea Fishery Development, Ministry of Agriculture and Rural Affairs, Guangzhou, Guangdong, 510300, China;

bCollege of Marine and Civil Engineering, Dalian Ocean University, Dalian, Liaoning, 116023, China)

Abstract: To ensure the safe operation and stable output of large-scale deep-sea aquaculture cage is the key to realize the
sustainable development of cage industry. In order to understand the stability and safety of the mooring system of the cage with
vessel-shaped truss structure in the offshore environment, the physical model test with a scale of 1 : 40 was carried out in this
study to compare and analyze the two mooring schemes around the mooring force of the cage under wave action and the motion
responses such as heave, pitch and roll. The results show that the mooring force and motion response of the cage are small in
normal operation, and it has a high stability and safety. However, when the mooring side fails, the mooring force of the cage
increases to varying degrees, which has a great influence on the safe operation of the cage. In this study, the mooring force of
the cage is generally increased by 6.1%~67.7% compared with normal work. The motion components also increased, and the
heave increased by 39%. The increase of pitch is small, the maximum is 17%. Rolling increased significantly, with an increase
of 123%-585%. The results provide theoretical basis and data support for the mooring design and offshore installation of ship

truss cages in the future.

Key words: vessel-shaped cage, mooring system, wave, kinetics, model test
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Automatic measurement of Morphological Indices of 3 Thunnus
species based on computer vision

Ou Liguo!, Wang Bingyan?, Liu Bilin!**>¢7*, Chen Xinjun'**>%7, Chen Yong', Wu Feng', Liu Pan!
(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. College of Information Technology, Shanghai Ocean
University, Shanghai 201306, China; 3. The Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources, Ministry of Education,
Shanghai Ocean University, Shanghai 201306, China; 4. National Distant-water Fisheries Engineering Research Center, Shanghai Ocean University,

Shanghai 201306, China; 5. Key Laboratory of Oceanic Fisheries Exploration, Ministry of Agriculture and Rural Affairs, Shanghai 201306, China)

Abstract: Its morphological indices were of great significance for the study of the growth, development and life history of
tunas. Therefore, in this paper, images of 3 Thunnus species were preprocessed by computer vision library (OpenCV) to obtain
the contour images of tuna. According to the pre-selected feature points, the computer vision technology was used to traversal
all the pixel points on the contour image, and 17 pre-selected feature points of each contour image were automatically located.
By using the computer vision technology, the pixel length of the morphological index of the three species of tuna was
automatically measured and the actual length of the morphological index was calculated. The absolute error and relative error
between automatic measurement and manual measurement are compared and analyzed. The results showed that the computer
vision technique was effective in the automatic measurement of the morphological indexes of the 3 Thunnus species. The
absolute error ranges of 12 morphological indices of Thunnus obesus, Thunnus albacores and Thunnus alalunga were
0.00~1.46cm, 0.00~1.73cm and 0.00~1.32cm, respectively, and the relative error ranges were 0.01%~5.84%, 0.00%~6.17%

and 0.00%~6.89%, respectively. It is expected to provide a basis for intelligent identification of tuna.

Key words: computer vision; Thunnus; morphological contour; feature points; morphological index; automatic measurement
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The effect of light intensity on the growth performance of
Pelteobagrus fulvidraco

ZHAO Yuxi*®, ZHOU Runfeng®®, LIU Ziqiu®®, LIU Xiingguo **
(* Shanghai Ocean University, College of Fisheries and Life Science, Shanghai 201306;
b Laboratory of Fisheries Ecological Environment, Institute of Fishery Machinery and Instruments, Chinese Academy of Fishery Sciences, Shanghai

200092, China)

Abstract: In order to understand the effect of light intensity on the growth performance of Pelteobagrus fulvidraco, the
experiment studies the weight gain rate, specific growth rate and diet coefficient of Pelteobagrus fulvidraco in the range of 1~8
W/m?. In addition, the experiment is going to explore the influence mechanism of light intensity on the growth performance
through the changes of digestion, antioxidation, immunization performences and culture water quality, which provides a

theoretical basis for establishing an efficient culture system of Pelteobagrus fulvidraco.

Key words: Pelteobagrus fulvidraco, light intensity, growth performance, digestive performance, antioxidant performance,

immune performance
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Role of unmanned equipment in marine aquaculture

WANG Fang, CHEN Mo, WANG Zhong, WANG Xiaodan, SONG Shuai, SONG Xiaoxiao
(*State Oceanic Administration North Sea Marine Technology Support Center, Qingdao 266033

Qinghuangdao Marine Envioronment Monitoring Central Station, State Oceanic Administration 066000)

Abstract: In recent years, China's marine economy has entered an unprecedented stage of rapid development.
With the sustainable development of marine economy and the implementation of marine strategy, marine
economy has attracted more and more attention. Science and technology is not only the incubator of marine
high-tech industry, but also the booster for the transformation, upgrading and optimization of marine industry.
This paper summarizes the development and characteristics of unmanned equipment, and takes unmanned
equipment such as cable remote-controlled underwater robot, unmanned ship and unmanned aerial vehicle
as an example to describe in detail how to combine the technical characteristics and advantages of unmanned
equipment with marine aquaculture and other related businesses to promote economic development; The

application prospect and demand of unmanned equipment in marine economy are analyzed.

Key words: Unmanned equipment; Aquatic products; Breed
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Analysis of bacterial community functional diversity in late-stage
shrimp (Litopenaeus vannamei) ponds using Biolog EcoPlates and
PICRUSt2

ZHAO Qiong®?, XIE Fengxing®, ZHANG Fengfeng®, ZHOU KeP, SUN Haibo?, ZHAO Yujie®’, YANG Qian
a sk
(a School of Life Science and Technology, Harbin Institute of Technology, Harbin 150001, China;

b Tianjin Institute of Agriculture Resource and Environment, Tianjin Academy of Agriculture Science, Tianjin 300384, China)

Abstract: The role of microorganisms in the environment is reflective of the function of the community; however, our
understanding of the functional diversity of the bacterial microbiome found in water and sediment from shrimp ponds is
currently fragmentary. This study utilized high-throughput sequencing techniques and community level physiological profiling
(CLPP) methods to study the structural and functional diversity of the bacterial communities found in water samples and
sediment from three intensive Litopenaeus vannamei culture ponds at late stage. The correlation between the presumptive

functions using PICRUSt2 and the actual metabolic profiles via Biolog EcoPlates was evaluated.

Key words: Litopenaeus vannamei pond, bacterial community, functional diversity, high-throughput sequencing, Biolog

EcoPlates
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Characteristics of Spawning Habitats Gymnocypris przewalskii in
Quanji River by UAV (unmanned aerial vehicle) Surveys

DU hao, RONG yifeng, LI pengcheng

(Key Laboratory of freshwater biodiversity conservation, ministry of agriculture, Chinese Academy of Fishery Sciences, Wuhan 430223, Shanghai

ocean university, shanghai, 201306)

Abstract: UAV surveying has become a method of field investigation due to its flexibility and convenience.Through UAV
survey and field investigation, this study concluded that quanji river has 307 spawning grounds suitable for Gymnocypris
przewalskii breeding under normal conditions, with a total area of 339,320m2. The middle reaches have the largest area
(258,039m?), followed by the lower reaches (124,455m?), while the tributaries have the smallest area (5,47 1m?). Quanji river
has many shoals that can provide potential spawning sites in flood season (the total area is 33,154,341 nf), and it is also the
largest area in the middle reaches. This study can provide important basic data for the assessment and protection of natural

breeding habitat of Gymnocypris przewalskii.

Key words: Gymnocypris przewalskii, UVA, Spawning grounds, habitat
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Aquaculture tail water treatment technology and operation
parameter optimization

YIN TongTong?, LU PeiYuan?, LIU TingYan?, WANG YuQin?, ZHENG Yao®**, CHEN JiaZhang®*
(a Wuxi Fishery College, Nanjing Agricultural University, Wuxi 214081, China;

b Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China;)
Abstract: In order to obtain the operation parameters of aquaculture tail water treatment device, so as to better treat aquaculture
wastewater in aquaculture, this experiment constructs a tail water cycle simulation device to study the material screening and
effect comparison of each tail water treatment unit, as well as the operation parameters of each unit, including unit ratio and

hydraulic residence time, so as to obtain the optimal aquaculture tail water treatment parameters.

Key words: Tail water treatment; Tail water circulation; Operating parameters
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Effects of cutting ratio on hydrodynamic performance and net
shape of mid-water trawl codend

LIU Wei, XU Liuxiong, TANG Hao
(College of Marine Sciences of Shanghai Ocean University, Shanghai 201306,

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

Abstract: The codend is an important part of mid-water, and its hydrodynamic performance and net shape can be affected by
mesh size and cutting ratio. In order to understand the effect of the cutting ratio on hydrodynamic performance and net shape
of mid-water trawl codend, 6 model codends with different cutting ratios (no cutting, 6:1, 5:1, 4:1, 7:2, 3:1) were made and
comparative tests were conducted at 5 current speeds in a professional test tank. We used the Fourier series to fit the measured
value of codend with catch. The results show that: (1) Each empty codend, the smaller cutting ratio, the easier it is to unfold;
and the drag force of each empty codend increased as the cutting ratio increased; (2) Each codend with catch, the amplitude of
position and drag force oscillation will decrease first and then increase with the cutting ratio decrease, and the cutting ratio is
4:1, the amplitude is the smallest; the oscillation cycle will not change obviously with the cutting ratio changes; (3) The second-
order Fourier series is used to fit the position oscillation of codend, and the fitted value has a strong correlation with the
measured value of 93.3%; and the third-order Fourier series is used to fit the drag force of codend, and the fitted value has a
strong correlation with the measured value of 86.7%. In summary, in order to ensure the best stability and minimum drag force

of codend, it is recommended to use 4:1 cutting ratio codend.

Key words: cutting ratio, codend, hydrodynamic characteristics, net shape, the Fourier series
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The effect of tilt state on the hydrodynamics and surrounding flow
field characteristics of V-shaped otter board

LIU Jingbin®, TANG Hao*", XU Liuxiong®®

Abstract: V-type otter board is an important part of single ship bottom trawl system. In order to explore the variation of
hydrodynamic of V-shaped otter board in various working postures, Author applied numerical simulation method to compare
the hydrodynamic characteristics of the otter board with different aspect ratios (0.4, 0.5, 0.6, 0.7) and the different Dihedral
angle (16°, 19°, 22°, 25°) and select one V-shaped otter board with better hydrodynamic characteristic, then the hydrodynamic
coefficient, surrounding flow field distribution and surface pressure variation of the better otter board under different postures
were analyzed. The results show that: 1) the V-shaped otter board with aspect ratio A=0.7 and Dihedral angle I'=16° has the
best hydrodynamic performance. The lift coefficient reaches the maximum at 37.5°, which is 1.482. The expansion efficiency
reaches the maximum when the Angle of attack is 10°.2) With the increase of the Angle of attack, the pressure on the headstream
surface of the No.13 otter board gradually increases, and the velocity difference between the headstream surface and the back
flow surface of the otter board also increases.3) When the No.13 otter board has different degrees of forward and backward
inclination or inside and outside inclination, the lift coefficient decreases, and the drag coefficient decreases with the increase
of inclination Angle.4) With the increase of the inclination Angle, the pressure center of the headstream surface moves to the
front of the otter board, and the change of the back vortices on the center of the otter board surface is not obvious. When the
otter board is tilted back and forth, the pressure distribution of the otter board’s flow face changes obviously, that is, with the
increase of the inclination, the pressure center gradually moves up and down the front end, respectively, and the vortex of the
otter board 's center surface gradually decreases. The results of this study can provide scientific reference for predicting the
variation of hydrodynamic characteristics of otter board with different working positions and adjusting the stability of otter
board.

Key words: V-shaped otter board; stability; Pressure distribution; flow field distribution; hydrodynamic coefficients
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The effects of size and inclination angle of sorting grid on the
hydrodynamic performance and shape of trawl codend

YIN Ligiang?, TANG Hao*"¢, XU Liuxiong®><
a College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China;
b National Engineering Research Center for Pelagic Fishery; Shanghai Ocean University, Shanghai 201306, China;
¢ Key Laboratory of Sustainable Exploitation of Ocean Fisheries Resources, Ministry of Education; Shanghai Ocean University, Shanghai 201306,
China;

Abstract: The sorting grid has been widely used in trawl fishery to reduce by-catch and improve the selectivity of trawl net.
The change in hydrodynamic force of the by-catch reduction device affects the behavioral response of fish after contact, which
determines the separation efficiency and selectivity result of the device. In order to understand the effects of sorting grid on the
hydrodynamic performance and shape of trawl codend, this study investigated the effects of three grids with different
sizes(Grid-0.3, Grid-0.4, Grid-0.5) on the mesh opening angle, spatial geometry and drag of codend under three different
inclination angles of (A-30°. A-45°. A-60°) by flume tank test. The results showed that: (1) The average mesh opening angle
of Grid-free codend is (22°+5°). Compared with Grid-free codend, the average mesh opening angle of Grid-0.4 codend and
Grid-0.5 codend is increased by 3.3% and 18.8%, respectively. The average mesh opening angle of Grid-0.3 codend is reduced
by 9.2%. (2) Grid-0.4 has the least influence on the shape of the codend, it is streamlined to fit the codend; Grid-0.3 and Grid-
0.5 make the codend distorted. (3) The average drag of Grid-0.3 codend is similar to the drag of Grid-free codend. The average
drag of Grid-0.4 codend and Grid-0.5 codend at different inclination angles is 12.7%, 24.4% higher than that of the average
drag of Grid-free codend.

Keywords: Sorting grid; drag; shape; size; inclination angle
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Dynamic simulation analysis of laver cutting based on ANSYS/LS-
DYNA

Tang Jiahong, Li Xiuchen, Lu Wei,Ni Shang,Zhang Guochen, Zhang Hanbing, Zhang Qian,Mu Gang
(College of Mechanical and Power Engineering, Dalian Ocean University, Dalian 116023)

Abstract: In order to solve the problems of high labor intensity and low production efficiency in the harvesting of laver in
China. A roll type laver cutting device was designed. It includes a net support roller, a segmented straight knife, a guard rail
and hydraulic system, etc. To avoid missing and repeat cutting of laver during harvesting, explore the cutting state, the trajectory
of the knife roller blade of the cutting device and the relationship between the cutting angle of the cutter and the stress condition
of laver were analyzed respectively, the results showed that the shear stress and tensile stress of laver are directly proportional
to the cutting angle of the cutter. when the cutting angle of the cutter was 90°, the broken state of laver was completely tenside
rupture. The rigid-flexible coupling model of the laver fronds cutting was established based on ANSYS/LS-DYNA, to analyze
the influence of different advance speeds, cutter rotating speed, cutter lengths and inclination angles on the cutting force of
laver, the response surface simulation experiments were carried out. The result showed optimal parameter combination is
0.77m/s, 94.25rad/s, 40mm and 110° respectively, the minimum cutting force on laver is 4.21N. This study provides a

theoretical reference for the design and research of laver mechanized harvesting equipment.

Keywords: laver, cutting device, rigid-flexible coupling model, cutting dynamics, simulation research
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Comparative study on feeding frequency of the hybrid porgy
and black porgy

QIU Yuyan, ZHANG Zhiyong, CHEN Shuyin, NI Kewen, JIA Chaofeng, MENG Qian, ZHU Fei, ZHANG
Zhiwei, TANG Xiaojian

(National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University Shanghai 201306, China)

Abstract: This paper studied and compared the different performance between the hybrid porgy (HF2) of Acanthopagrus
schlegeliiQ (black porgy) xPagrus majord (red porgy) and black porgy under different feeding frequencies, the aims to provide
the basis for the breeding of new varieties. set 4 feeding frequency groups: once-d™!, twice-d™!, 3 times-d™! and 4 times-d™!
(marked as 1 T, 2 T, 3 T, 4 T), the breeding experiment lasted for 40 days. The results show that the weight gain rate (WGR),
specific growth rate (SGR), survival rate (SR), igf1 and /p/ gene expression of the HF2 and black porgy increased significantly,
and the activity of digestive enzymes decreased significantly when the feeding frequency increased from 1 T to 2 T. With the
continuous increase of feeding frequency, there was no significant change in the above indexes; and the antioxidant enzyme
activities increased at first and then decreased significantly. Compared with the two fishes, the growth performance, digestive
enzyme activity, growth and lipid metabolism related gene expression of HF2 in 2 T group were significantly higher than those
in black porgy. Therefore, the optimum feeding frequency of the HF2 and black porgy juveniles was 2 T, and the growth and
metabolism of HF2 was better than that of black porgy in 2 T group.

Key words: feeding frequency, the hybrid porgy, black porgy, growth performance, physiological and biochemical indicators,

gene expressiona
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Gillnet selectivity for swimming crab Portunus trituberculatus in
the East China Sea

XU Guogiang®?, ZHU Wenbin?, XU Liuxiong®
(*Marine Fisheries Research Institute of Zhejiang Province, Zhoushan 316004, China; *Shanghai Ocean University, College of Marine Sciences,

Shanghai 201306, China)

Abstract: To explore the gillnet selectivity for swimming crab Portunus trituberculatus, six mesh sizes (100, 110, 120, 130,
140 and 150 mm) were tested to determine the optimal mesh size for swimming crab. The experiments were conducted in the
traditional area for fishing crab in the East China Sea from 25-29 July 2018. Four kinds of selectivity curves were used for
fitting, and the maximum likelihood method was used to estimate the model parameters. In this experiment, 436 swimming
crabs were caught with six different mesh sizes. The carapace length range was 46.2—83.7 mm, and all crabs were caught by
entanglement (i.e. body or limb). When the mesh size was larger than 100 mm, the proportion of juvenile crab (carapace length
< 60 mm) was less than 20% of the total catch. A linear relationship between the carapace width and height and the carapace
length of the crab was observed. Gillnet selectivity for swimming crab was well described by the normal model based on the
smallest AIC value. The optimum length calculated by the normal model were 49.8, 54.8, 59.8, 64.8, 69.8 and 74.8mm for six

mesh sizes, respectively.

Key words: The East China Sea, Swimming crab, Gillnet, Selectivity, Mesh size
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Bacterial community composition, co-occurrence network and
assembly process in the biofloc-based shrimp culture system

GUO Haipeng »*, WANG Sipeng **, DONG Pengsheng **, WANG Ruoyu **, ZHANG Demin *b*
b b b yu
(* State key laboratory for managing biotic and chemical threats to the quality and safety of agro-products, Ningbo University, Ningbo 315211, China;

b School of Marine Sciences, Ningbo University, Ningbo 315211, China)

Abstract: A full understanding of the bacterial community relationships in the biofloc-based shrimp culture system is helpful
for shrimp health through manipulating its microbiota. In this study, we systematically analyzed the differences of bacterial
community composition, co-occurrence network stability and assembly process in three habitats (water, bioflocs and gut). The
results indicated that bioflocs directionally enhanced the bacterial community convergence and network stability of the culture

system.

Key words: Shrimp, Bioflocs, bacterial community, co-occurrence network, assembly process
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Effects of Chlorella and Bacillus on tilapia culture water

TIAN Jiaojiao, MENG Shunlong, CHEN Jiazhang
(* Wuxi Fishery College, Nanjing Agricultural University, Wuxi 214081, China;
b Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China;
¢ Laboratory for Risk Assessment of Aquatic Product Quality, Safety and Environmental Factors, Ministry of Agriculture and Rural Affairs, Wuxi
214081, China

dShanghai Ocean University)
Abstract: With the substantial increase of fish breeding output, the excretion of breeding objects, the decay and decomposition
of residual bait, drug abuse and the direct discharge of industrial wastewater and domestic sewage without treatment seriously

pollute the breeding water body. In this experiment, Chlorella and bacteria were used to purify tilapia culture water.

Key words: Algae; Bacillus; Sediment; Organic degradation
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An in-pond tank culture system: Effect of stocking density
on growth and thyroid function of grass carp

Jiamin Lu, Dapeng Li
(College of Fisheries, Hubei Hongshan Laboratory, Huazhong Agricultural University, Wuhan 430070; Engineering Research Center of Green
development for Conventional Aquatic Biological Industry in the Yangtze River Economic Belt, Ministry of Education; Hubei Provincial

Engineering Laboratory for Pond Aquaculture)

Abstract: In this experiment, a new type of pond recirculating system "In-pond tank culture system" was constructed. In this
system, grass carp was cultured with high stocking density, medium stocking density, and low stocking density for 120 days.
The results showed that high stocking density (HSD) would inhibit the growth performance of grass carp. HSD can cause fish
crowding stress, leading to significant changes in fish thyroid hormone (THs) levels and inhibiting fish growth. In order to
explore the impact of crowding stress on grass carp thyroid function, the metabolism of THs and related deiodinases was
studied. The results showed that grass carp serum T3 , thrombopoietin (TPO) decreased with the increased of stocking density;
type 111 deiodinase (Dio3), glucose Aldyltransferase (UDPGT) tends to increase with the increased of stocking density. HSD
increases the vitality of Dio3, accelerates the deiodination of the inner loop of TH, leads to inactivation of TH. Affects the

vitality of liver UDPGT, improves TH clearance rate, inhibits TPO interferes with TH synthesis.

Key words: In-pond tank culture system; grass carp, stocking densities; growth performance; thyroid hormone
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Study on the mechanical characteristics of pile-net-separation
mesh under wave-current conditions

WANG shun, FENG De-jun, GUI Fu-kun*
Zhejiang Ocean University, National Engineering Research Center for Marine Aquaculture, Zhejiang Key Lab for Marine Aquaculture equipment and

Engineering technology Zhoushan 316022, China

Abstract: Net Enclosure Aquaculture (NEA) is a new and innovative ecological aquaculture model, in which piles, nets, ropes,
and other structures form the main body. The net system is the most important part which affects the security of the whole NEA
system. This paper proposes a new type of pile-net-separate net enclose equipment, a numerical model of Net Enclose is
established by using the method of concentrated mass point, Using Stokes 3th order wave theory, studies the influence of wave,
current and combined action of wave and current on the pile net separation engineering mesh and the maximum force and

maximum displacement of the pile net rope.

Key words: wave; numerical simulation; hydrodynamic force; force;
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Impact of bacillus probiotics on plankton community in seawater
shellfish pond

WEI Juncheng!?, ZHANG Xiang?, CAI Yilong?, HU Gaoyu?, HUANG Xiaolin?, CAI Jingbo?, XIAO

Guogiang!**
(1. Zhejiang Ocean University, Zhoushan 316022, China; 2. Zhejiang Mariculture Research Institute; Zhejiang Key Laboratory of Exploitation and

Preservation of Coastal Bioresource; Wenzhou Key Laboratory of Marine Biological Genetics and Breeding, Wenzhou 325005, China)

Abstract: Through high-throughput sequencing and bioinformatics analysis of 16S and 18S rRNA genes in
the environmental genomic DNA of aquaculture water, the effects of spraying Bacillus on the phytoplankton
community in aquaculture water were studied. Therefore, the routine use of Bacillus preparations (once every
5 days, with a final concentration of 1x103 CFU/mL) is not the main influencing factor of plankton
community in the process of shellfish cultivation in tidal flat.

Key words: Bacillus probiotics; plankton community; shellfish pond; High-throughput sequencing; 16S
rRNA; 18S rRNA
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Role of ROV in marine economic development
CHEN Mo#, WANG Zhong?, SONG Xiaoxiao®, SONG Shuai?, WANG Xiaodan?, WANG Fang?

(*State Oceanic Administration North Sea Marine Technology Support Center, Qingdao 266033

bQinghuangdao Marine Envioronment Monitoring Central Station, State Oceanic Administration 066000)

Abstract: The ocean is the cradle of life, the treasure house of resources and an important strategic space for human sustainable
development. It has potential huge economic benefits and strategic position. With the sustainable development of China's
marine economy and the implementation of marine strategy, marine economy has attracted more and more attention. Science
and technology is not only the incubator of marine high-tech industry, but also the booster for the transformation, upgrading
and optimization of marine industry. Taking the cable remote control underwater vehicle as an example, this paper briefly
describes the technical characteristics and advantages of ROV, describes in detail how to combine with marine economic
construction and other related businesses, as well as its role in aquaculture industrialization, analyzes the application prospect

and demand of ROV in marine economy, and finally prospects the application prospect of ROV in marine related fields.

Key words: ROV, Marine, Economy
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Analysis of small yellow croakers (Larimichthys polyactis) feeding
habits shifting during settlement

Meiqin Wu?,Yuange Chen®

(a. College of Marine Ecology and Environment, Shanghai Ocean University, Shanghai 201306, China. b. East China Sea Fisheries Research Institute,

Chinese Academy of Fishery Sciences, Shanghai 200090, China)

Abstract: The small yellow croaker, Larimichithys polyactis, is a keystone species in the Yellow Sea and the East China Sea
that significantly affect the local ecosystems, has been through decades of resource decline. Settlement of post-larvae is another
period with high mortality other than first feeding, thus affect the recruitment and survival. The current study was conducted
to examine the feeding habits of 49 post-larvae and early juveniles of L. polyactis in the Yangtze River estuary. In order to
obtain more detailed feeding habits, the method of DNA barcode was used to examine the gastrointestinal contents. Two groups
are carried out by TA cloning and Miseq high-throughput sequencing, respectively. The results of both groups revealed that the
dietary breadth enlarged with body length increase. The dominance of copepods in diet decreased with body length increasing.
Post-larvae (< 17 mm in body length in the current study) mainly feed on copepods. At the beginning of settlement (17 mm-19
mm in body length), L. polyactis ingested larger organisms like fishes and mysids, along with copepods. Larger early juveniles
(> 20 mm in body length) have a much wider dietary breadth, implying successful settlement. The species numbers in the
Miseq group are significantly larger than ones in the TA clone group, making the trend more pronounced within the Miseq
group. In conclusion, the current study recommended investigating the feeding habits of larvae by combining Miseq and visual

examination in the future.

Keywords: larval fish, small yellow croaker, feeding habits, ontogenetic shift, Miseq sequencing
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Genetic signatures into local adaptation of Amur ide (Leuciscus
waleckii) in the Lake Dali Nor under extreme alkali-saline
environment

WANG Shuangyi, CHANG Yumei
(College of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai 201306; Heilongjiang River Fisheries Research Institute, Chinese

Academy of Fishery Sciences, Harbin 150070)

Abstract: To uncover the genetic basis of Amur ide (Leuciscus waleckii) alkali-saline adaptation, three populations, including
one alkali form from Lake Dali Nor, one freshwater form from its adjacent sister Lake Ganggeng Nor, and one freshwater form
from its historical origin, namely, the Songhua River, were analyzed using resequencing technology for mining of genetic
variation information. A set of key regulated genes associated with osmoregulatory regulation, inflammation and immune
responses, and cardiorespiratory development were identified by eliminating spatial background differences, genetic diversity
comparison, and selective sweep analysis. Among them, a few sites of the vasoactive intestinal peptide receptor (viprl) in the
Dali Nor population were strongly selected to give its encoded protein a more efficient ligand-binding domain, which may be
involved in Na+/Cl- ion transport through the VIPR1-PACAP/VIP-PRL-NCC axis. Our findings provide a basis for further

study and reveal key genes for alkali-saline adaptation in Amur ide.

Key words: Amur ide (Leuciscus waleckii), whole-genome resequencing, alkali-saline adaptation, selective pressure, local

adaptation
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Changes of gill structure and transcriptional expression
characteristics of hybrid sturgeon (Huso dauricus $ X Acipenser
schrenckii § ) under alkali stress

YANG Helin, ZHANG Yin, WANG Nianmin, XU Wei, LV Weihua
(Key Laboratory of Freshwater Fishery Germplasm Resource, Ministry of Agriculture and Rural Affairs, Shanghai 201306; Heilongjiang Fisheries

Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China)

Abstract: In order to explore the hybrid sturgeon (Huso dauricus % X Acipenser schrenckii & ) , the histological changes

and transcriptomic expression characteristics on gills of hybrid sturgeon under high alkali stress were studied by the methods

of histological and transcriptomic.

Key words: alkali stress; hybrid sturgeon (Huso dauricus % X Acipenser schrenckii &) ; gills; histology; transcriptome
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Effects of PPARs family genes on lipid metabolism in
Scophthalmus maximus under high temperature stress

Zhao Tingting, Ma Aijun, Huang Zhihui, Liu Zhifeng, Sun Zhibin

(Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences; Qingdao 266071, China.)

Abstract: Scophthalmus maximus is an important marine economic fish in China, which belongs to cold water fish, so the
aquaculture water temperature is strictly required. The effect of high temperature on turbot has become a new focus and
significant progress has been made. Based on our previous transcriptome analysis of Turbot under high temperature conditions,
we found that PPAR signaling pathway plays an important role in turbot under high temperature stress. PPAR signaling pathway,
with PPARSs as its core, plays a key role in lipid metabolism regulation. In this study, PPARs family genes of Turbot were cloned
and identified as a, B and y subtypes. Then, the expression patterns of PPARs subtypes and lipid metabolism genes under heat
stress were detected. At the same time, we used RNAi technology and inhibitor treatment for the first time to knock down
PPARs in turbot and cells respectively, and then detected the expression of downstream lipid metabolism target genes of the
three subtypes for functional analysis. The results of this study will help to explain the mechanism of PPARs family genes
regulating lipid metabolism in turbot under high temperature stress, and provide a new reference for the study of heat tolerance

mechanism in other Marine fishes.

Key words: PPARs, Scophthalmus maximus, lipid metabolism, high temperature,

27



"SRR IR E B/ TRERKHBK R

XE#la, B4R, X, XKAE, RED Ak
PEMER Y, @RS TR, 15 266003

TE: AT REESERRIEEA, KOS MR, AR S OO b A8 s A e R i 2 T A
JE MIRPREH N A BB, ORI R, 1% 1 — R SSIBAE TE R/ T RESEAT AR, F N7 7 1A S e
TS e H . SRS MR AR R, fRi e gify, B PR AR i S

KW ik WZ; EEERRE RIEER; R

Research of the structure-function relationship of small-molecule
sea cucumber bodywall collagen stabilizer

LIU Jingyi, CAO Honghua, LIU Danping, LIU Yonghao, XU Huiwen, Sun Xun*
(Ocean University of China, Department of Food Science and Technology, Qingdao, 266003)

Abstract: The aim of this study is to develop crosslinking agents that can stabilize sea cucumber collagen, and realize the
room-temperature storage of instant sea cucumber products. The basic strategy is to use double Maillard reaction to crosslink
collagen and yield a stable network. A series of saccharide derivatives with crosslinking activity was prepared from reducing
sugars, and the structure-function relationship was explained from the aspect of structural cyclization and isomerization, the
degree of freedom of the reducing ends and hydrogen bond donor/acceptors, etc. The structure of the crosslinking agents was

then optimized which yielded higher activity on sea cucumber stabilization.

Key words: Cross-link, sea cucumber, non-enzymatic deterioration, collagen, shelf-stable

28



MFNMa ‘A TR

SKBE "

a FHREERE, LW, WARBIX 2001205 b WiLJ7 BB, Wi, T 315100
WE: HIY: HEO UL EA (Mb) PRSI, NERMARVEILER, i AL EAR
RS TAE, NERNMAEAR DK, 0S5 DRk DURIALE A T Fu et e . ARIENAL & B Rk s
BREE A S ARG R I BT T f o 25 R AL LA E R R AR S 2, SaEaXR1%y), 5%ED
E B8 m RIRME . VRS EMESMMNL E A RAFN . 2. 226 Bk, ZRIEHMRERS, JEHEDIL AP,
ZREEAESAFITHAGEN, HENRERSSHIRAEVIRR, “ERESE &R 3. RERESN T TRER
MR, 4ALE AR F E S AL . RRAEE XK. BE: HirRAESMMILE AN AR RS
WA, ERRAFTR R S5 3, WERAESIIILLL S 1 — B (B G544 Z3 i = — AN ROR AN T IR & E 4y
FAHAI 73, BT ENIN S TAEMFFIRIT . &3 BEME TR Eamit e, s
WA EEE — N E MR ARSI E A S MR B AR, B A & BT
ReAETHEREANTA, SRS INAES KERER . RIS RANRSE.

R DI Wagknm; a2 ik Dheg

Research progress of shellfish myoglobin

ZHANG Yang®®
(a.  Shanghai Ocean University, Pudong New Area, Shanghai 200120, China; b.Zhejiang Wanli University, Ningbo, 315100, China)

Abstract: Objective: at present, the research on shellfish myoglobin (Mb) is relatively trivial, in order to have a more
comprehensive understanding of shellfish myoglobin, Methods: this paper reviews the research progress of shellfish myoglobin
from the basic concept, morphological structure, classification, evolution and function of shellfish myoglobin. The research
progress of myoglobin and mollusc globin was summarized according to the related literature. Results and conclusions: 1.
Myoglobin has high diversity, is closely related to hemoglobin and has high homology with globin E. The myoglobin of
shellfish is different from that of vertebrates. 2. There are mainly two kinds of aggregation forms: monomer and dimer, and
they are divided into two types. There are differences in oxygenation force between them. It is speculated that the aggregation
form is closely related to its function, and the dimer morphology is more advanced. 3. The differentiation of aggregation forms
may have evolved independently. 4. The function of myoglobin is mainly related to oxygen binding transport and energy
metabolism. Prospect: at present, the study of myoglobin in molluscs is not systematic and in-depth, and it is worth studying
its classification and evolution. The analysis of the primary and spatial structure of myoglobin in molluscs will be an effective
way to understand the classification and evolution of myoglobin, including the study of the position and sequence of their
introns. Significance: this paper combs the research progress of myoglobin in molluscs, which means that readers can have a
more comprehensive understanding of myoglobin in molluscs. it is speculated that there is an evolutionary relationship between
myoglobin and hemoglobin. therefore, the study of myoglobin may be helpful to the study of other globins, so this paper can

be used as a reference for the researchers of myoglobin, globin and molluscs.

Key words: Shellfish; myoglobin; classification; evolution; function
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Survey genome sequence of black carp provides insights into
body-size-related gene duplications

Ying Lu, Huimin Xia
Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education, Shanghai Ocean University, Shanghai 201306,

China

Abstract: Black carp (Mylopharyngodon piceus) is a species of Cyprinidae with an important fishery resource in the Yangtze
River. Here, we reported a black carp survey genome with 975 MB in size. A total of 27,541 protein-coding genes were
annotated, which exhibited a high synteny with grass carp and zebrafish. Phylogenetic analysis estimated that black carp
diverged from grass carp and zebrafish around 13 and 57 million years ago, respectively. Identification of expanded gene
families among eight fish species revealed that the genes involved in development-related pathways underwent the duplications
in the large body fishes, black carp and grass carp. The constructed functional interaction networks of proteins encoded by
these replication genes regulate the growth and development pathways that increase the body size of black carp and grass carp.
However, the expression of somatostatin receptor in takifugu regulates the secretion of somatostatin which inhibits GH

secretion, resulting in the body size difference between puffer fish and grass carp and black carp.

Key words: genome, sequence, gene duplication, evolution, fish, gene family
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Analysis of genetic diversity among the farmed Procambarus
clarkii populations using the SLAF-seq technology

LIU Yanan, LI Ming, LU Ying
( Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education, Shanghai Ocean University, Shanghai 201306,

China)

Abstract: In order to know whether timely introduction and interpopulation hybridization are needed to improve the breeding
population germplasm, a Specific-Locus Amplified Fragment Sequencing (SLAF-seq) technology, one of the restriction site-
associated DNA sequencing technologies, was applied to sequence 120 individuals of 14 farmed populations from the five
provinces to identify the single nucleotide polymorphism (SNP) loci and compare the genetic variations. Using the identified
741147 SNPs, the phylogeny and admixture analyses were performed among the sequenced individuals, which suggested two
probable origins, Jinhua and Sugqian, of the 14 populations. Also it was found that each population was close to the lower limit

of medium genetic diversity.

Key words: Procambarus clarkii; SLAF - seq; SNP; genetic diversity; population genetics
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The role and regulation mechanism of MSTN in the muscle
growth and development during intermolt period of Exopalaemon
carinicauda

Wang Jiajia, Li Jitao, Ge Qiangian, Li Jian
(Key Laboratory for Sustainable Utilization of Marine Fisheries Resources, Ministry of Agriculture and Rural, Yellow Sea Fisheries Research

Institute, Chinese Academy of Fishery Sciences, Qingdao, China)

Abstract: Muscle growth in crustacean is a complicated process where the muscle grows and develops through muscle
restoration, and the growth rate depends on the net muscle gain during molting. Myostatin (MSTN) is a conserved inhibitor of
muscle growth in vertebrates, but until now solid evidence supporting a similar function of MSTN in invertebrates has been
lacking. There were three exons and two introns in MSTN, and two SNP loci g.Mstn220 and g.Mstn567 were markedly
associated with both body weight and body length. MSTN was expressed in a wide range of tissues, but predominantly detected
in the abdominal muscle. Low expression was detected in the cleavage, blastula and gastrula stages in the early development
stages, increasing after the nauplius stage. MSTN expression was negatively correlated with the growth traits. The growth-
related genes were down regulated after MSTN overexpression, and the body weight increased significantly after 35 days of
long-term knockdown of MSTN. The knockdown of MSTN may lead to up-regulation of TGF-f, MAPK and PI3K Akt
signaling pathways, suggesting that MSTN regulates growth by regulating MAPK and PI3K Akt signaling pathways.

Key words: growth, Exopalaemon carinicauda, intermolt, overexpress
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Characteristics and phylogenetic analysis of mitochondrial
genome in the Penaeidae

ZHU Leiyu, ZHU Zhihuang, ZHU Longgiang, LIN Qi

Key Laboratory of Cultivation and High-value Utilization of Marine Organisms in Fujian Province, Fisheries Research Institute of Fujian, Xiamen

361021, China
Abstract: In this study, we comprehensively analyzed the complete sequence of the mitochondrial genomes of 21 species in
the Penaeidae. At the same time, this study adopted more systematic and comprehensive ML (maximum likelihood) and BI
(bayesian inference) methods to construct a phylogenetic tree. And this study provides reliable molecular markers for the rapid

identification of Penaeidae species, and provides a theoretical basis for analyzing the genetic diversity of Penaeidae species.

Key words: Penaeidae; mitogenome; structure characteristic; phylogeny
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Analysis of brain transcriptome data in wild tilapia under low
temperature stress

XU Xinyu, LU Ying
( Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education, Shanghai Ocean University, Shanghai 201306,

China)

Abstract: To investigate the stress response mechanism of wild tilapia in cold tolerance, a transcriptome sequencing and a
comparative transcriptome analysis were performed on the brain tissues of wild tilapia and farmed Nile tilapia. It was found
that the genes involved in circadian rhythm and apoptosis signaling pathways were differentially expressed between the wild
and farmed tilapias during the prolonged low temperature stress. In wild tilapia, the related genes (camk2bl, MPP5, PER2,
hmgbla, Imnb2, ptpnl3, ptpnl3, dffa and casp2) were significantly up-regulated at the early stage of low temperature stress
(14°C,120h) but down-regulated after a long time of low temperature (288h). Comparatively, those genes of the farmed tilapias
were constantly increased during this process. It was suggested that the wild and farmed tilapias probably have different

mechanisms in low temperature stress.

Keywords: tilapia; brain; low temperature; transcriptome
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Cloning and expression analysis of interleukin-22 (IL-22) gene
from Pelteobagrus fulvidraco

HUAN Hengging!, CHU Mingxu'!, GUO Xinping!, ZHANG Kai'*, YIN Shaowu'*
(College of Marine Science and Engineering, Jiangsu Province Engineering Research Center for Aquatic Animals Breeding and Green Efficient

Aquacultural Technology, Nanjing Normal University, Nanjing, 210023)

Abstract: The kidney RNA of Pelteobagrus fulvidraco was used to be the template to isolate and clone the full-length cDNA
sequence of interleukin 22 (IL-22). The coding sequence(CDS) contained 546 nucleotides, encoding 181 amino acids.
Homologous comparison showed that the alignment of IL-22 amino acid sequence with several other species was more than
90% similar. The distribution analysis of 1L-22 showed that IL-22 was expressed in tissues (liver, intestine, brain, gill, spleen,
kidney, heart and muscle) of Pelteobagrus fulvidraco, with the highest expression level in gill, next was intestine. These studies

laid a foundation for exploring the role of IL-22 in the immune regulation of teleost fish.

Keywords: Pelteobagrus fulvidraco; 1L-22; Bioinformatics analysis; Expression analysis
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The complete genome sequence of Bacillus amyloliquefaciens
CQN-2 reveals potential probiotic functions

LI Huiyao, XIAO Yiqun, WU Jianshao, LIN Qi, ZHOU Chen, YANG Qiuhua
(Key Laboratory of Cultivation and High-value Utilization of Marine Organisms in Fujian Province, Fisheries Research Institute of Fujian, Xiamen

361021, China)

Abstract: Bacillus amyloliquefaciens CQN-2 was isolated from the intestinal tract of healthy Apostichopus japonicus. It has
been proved by safety tests that it will not cause injury or death of A. japonicus, and it has antibacterial activity against Vibrio
tubiashii in vivo and in vitro. In order to further explore the potential probiotic function of the CQN-2 strain, the whole genomet
sequencing of the CQN-2 strain was performed. It revealed a chromosome of 3929751 bp, with 46.5% GC content. , encoding
4260 CDS, a plasmid of 161917 bp , with 33.5% GC content , encoding 76 CDS. Database annotations indicate that 33 genes
are involved in intracellular trafficking secretion and vesicular transport, 110 genes are involved insecondary metabolites
biosynthesis, transport and catabolism. The genome contains pathways that can affect colonization, such as bacterial
chemotaxis and flagella assembly. The secondary metabolites mainly include non-ribosomal peptide synthase and polyketide
synthase. Potential bacteriocin and ripps gene clusters were excavated through BAGEL4. The chromosome of strain CQN-2
contained gene clusters that synthesized Amylocyclicin, ComX3, LCI and Lanthipeptide class_II. The results showed that B.
amyloliquefaciens CQN-2 had the potential application of probiotics.

Key words: Bacillus amyloliquefaciens, Apostichopus japonicus, probiotic, whole-genome sequence
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Effects of high temperature stress on heat shock protein gene and
immune enzyme activity of Apostichopus japonicus moved
southward

YANG Fuyuan®?, YANG Qiuhua?, XIAO Yiqun?, WANG Lili*¢, WU Jianshao?, ZHOU Chen?, LIN Qi®"*

aKey Laboratory of Cultivation and High-value Utilization of Marine Organisms in Fujian Province, Fisheries Research Institute of Fujian, Xiamen

361021, China; ® College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China;® fisheries college of jimei university,
Xiamen 361023, China

Abstract: In order to explore the response characteristics of Apostichopus japonicus transplanted to the south under high
temperature stress, and to determine the expression changes of heat shock protein genes Aspl0, hsp60, hsp70 and hsp90 at
different temperatures. And the activity changes of superoxide dismutase (SOD), total antioxidant capacity (T-AOC), catalase
(CAT), acid phosphatase (ACP), alkaline phosphatase (AKP) and lysozyme (LSZ) at different temperatures. The results showed
that the expression of heat shock protein genes in the experimental group (20 °C, 24 °C, 28 °C, 32 °C) was different from that
in the control group (16 °C), especially in the high temperature groups of 28 °C and 32 °C. The expression of each gene
increased significantly. The activities of SOD and LSZ in body wall of Apostichopus japonicus increased firstly and then
decreased with the increase of temperature, while the activities of T-AOC, CAT, ACP and AKP decreased with the increase of

temperature.

Key words: Apostichopus japonicus; high temperature stress; heat shock protein; Immune enzyme activity

37



ETHMTELE PCR SR ABEIFR TEE

FER Y, WA, TUKS, 2R, X0, IRSERT T, AR, FEEC, S +
CEEEPEREE, KPS A, B 2013065 CHRTT A WAKAK AR FCRT, A AR S K Ll i R 5 A B A S SR/ HINT A8 KO R
FEHME S0, WM 313001
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TN LA PR PRAEAT R o AN 703 T4 B A B R A P 9 e i TR AR, S5 A BANE BRIk i, BEA T
LLEEEEIR SR T R RSB M SEIAR & o B AR AL & 1 3R JQIRBE L 5Pk BERIE R 3, 8 20 AN SRR R 4T
ZHBEEE (PIO) FEMNUREM T EL, MWET 5 HM TR L HE PCR AR, FIF Cervus 3.0 AR 12 M8
MRS B BBIN R ZHAT R TLE. SRR, M 20 MLy 112 MEMER . B 5 MIEH, B
S B 65 8 A B 100%. AHFFEAIEE T TR 2 5 PCR /A RPN BRI /0 T RIEM . BEAIE B R RE R
BHEREA BN R
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Parentage assignment of Cherax quadricarinatus using multiplex
pcr of microsatellites

BIAN Yuling, LIU Shili, JIA Yongyi, LI Fei, Liu Yinuo, CHI Meili. ZHENG Jianbo, CHENG Shun, GU
Zhimin
College of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai 201306; Key Laboratory of Healthy Freshwater Aquaculture / Key
Laboratory of Freshwater Aquatic Animal Genetic and Breeding of Zhejiang Province, Ministry of Agriculture and Rural Affairs, Zhejiang Institute of

Freshwater Fisheries, Huzhou 313001

Abstract: Cherax quadricarinatus, commonly known as valuable freshwater crayfish, possesses important commercial
benefits. In order to prevent the germplasm degradation of C. quadricarinatus population, it is urgent to protect its germplasm
resources. In this study, microsatellite markers were screened based on the whole genome sequence of C. quadricarinatus.
Combining microsatellite markers with capillary electrophoresis, an experimental system suitable for parentage assignment of
C. quadricarinatus was established. By continuously optimizing the annealing temperature, primer concentration, and cycle
numbers of the combination, 20 tetranucleotide microsatellite loci with good amplification effect and the high polymorphism
information content (PIC) were obtained, and five groups of microsatellite multiplex PCR systems were constructed. Parentage
assignment of 12 families of C. quadricarinatus with known pedigree information using Cervus 3.0 software. The results
showed that 112 alleles were amplified from the 20 loci. Furthermore, after selecting five combinations, the rate of correct
identification reached 100%. The microsatellite multiplex PCR system constructed in this study can provide a convenient and

efficient way for molecular pedigree construction, population breeding, and family management of C. quadricarinatus.

Keywords: Cherax quadricarinatus, tetrameric microsatellite markers, multiplex PCR, parentage assignment
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Effects of Bicarbonate Stress on Serum Ions and Gill Transporters
in Alkali and Freshwater Forms of Amur Ide

ZHAO Xuefei*®, CHANG Yumei?, LIANG Liqun?, SUN Bo*, HUANG Jing®°, WANG Shuangyi®¢
(Heilongjiang River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070; College of Wildlife and Protected Area,
Northeast Forestry University, Harbin, 150040; College of Marine life and Fisheries Sciences, Jiangsu Ocean University, Lianyungang, 222005;

College of Fisheries and Life Science, Shanghai Ocean University, Shanghai, 201306)

Abstract: In order to understand the ion regulation mechanism of alkaline form Amur ide in Lake Dali of Inner Mongolia in
adapting to the high-alkali environment, this study analyzed the response difference between alkaline form and freshwater form
Amur ide under high alkali stress around physiological indicators and molecular mechanism, and proposed a model for alkaline
form Amur ide to maintain ion and acid-base balance. It provided a new insight into the physiological response of alkaline form

Amur ide to adapt to extreme alkaline conditions.

Keywords: Amur ide (Leuciscus waleckii); alkaline water; ionoregulation; ion transporters
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Establishment of SCoT Molecular marker PCR reaction system
and primer screening in Cyprinus carpio haematopterus

MA Fangran , CHEN Yuhan , ZHANG Lan , GUO Xuepeng, JIA Songpeng, QIAO Zhigang , WANG Lei
(1.Engineering Technology Reasearch Center of Henan Province for Aquatic Animal Cultivation,Xinxiang, 453002,China; 2.Engineering Lab of
Henan Province for Aquatic Animal Disease Control, Xinxiang, 453002,China; 3.College of Fisheries, Henan Normal University , Xinxiang, ,

453007)

Abstract: To establish the optimal reaction system of start codon targeted polymorphism polymerase chain reaction of Yellow
River Carp (Cyprinus carpio haematopterus) and screen the polymorphic primers and optimal temperature that can be amplified
in Yellow River carp, in this experiment, L25(5%) orthogonal design and single factor experiment were used to optimize the
dosage of 2xTap PCR MasterMix, template DNA and primers in the reaction system. Then screen primer polymorphism and
annealing temperature (49~62°C) according to 8 gradients. The result shows: The best reaction system (20ul) for Yellow River
Carp SCoT-PCR is the dosage of 2xTap PCR MasterMix is 10ul, the dosage of is Template DNA 1pl (25ng/ul). the dosage
of the primer is 1 pmol/L, ddH:20 8ul; Through this optimal reaction system, 39 primers with stable amplification, clear bands
and high polymorphism were selected from 80 primers. The results of this study provide a reference for the application of

molecular markers of SCoT in Yellow River carp.

Key words: Yellow River carp (Cyprinus carpio haematopterus); SCoT; PCR System; Primer; Screen
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Bulk and single-cell RNA-seq reveal the sexually dimorphic
expression pattern of dmrtbl in zig-zag eel (Mastacembelus
armatus)

XUE Lingzhan®®, XU Luohao®, HUANG Zhen¢, LI Dapeng ®*, GAO Yu &**
(* Freshwater Fisheries Research Institute of Fujian Province, Fuzhou 350002, PR China;
b College of Fisheries, Huazhong Agricultural University, Wuhan 430070, PR China;
¢ Department of Neurosciences and Developmental Biology, University of Vienna, Vienna 1090, Austria;
dCollege of Life Science, Fujian Normal University, Fuzhou 350108, PR China

¢ College of Animal Science and Technology, Yunnan Agricultural University, Kunming 650201, PR China)

Abstract: Sequential hermaphroditism, whereby the sex of one individual changes during its development, has been described
in many fish species. Here, we report the characterization of intersexual differences in an aquacultural fish, the zig-zag eel
(Mastacembelus armatus), based on 4 years of artificial breeding. A DM-domain candidate gene, dmrtb1, was identified from
gonadal transcriptome data screening. The expression of dmrtb1 was restricted to testis, similar to dmrt1, which is one of the
conserved sex-determining genes in vertebrates. Interestingly, dmrtb1 was expressed at the onset of sex change (early stage),
and gradually increased in expression in the intersex gonads until the late stage of differentiation. Dmrtb1 was also expressed
in the seminiferous lobules containing cysts with germ cells. A mixed cell population from ovotestis was identified by single-
cell RNA sequencing, and included mitotic fetal germ cells, meiotic prophase fetal germ cells, and gonad endothelial cells.
Spermatocyte and oocyte marker genes were both enriched in the same gonadal cell population, indicating this cell population

might have the potential of bisexual differentiation.

Keywords: Sexual dimorphism, DM-domain, dmrtb1/dmrt6, Intersex, Single-cell RNA sequencing
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Effects of two iodothyronine deiodinase genes on larval
metamorphosis of the mussel Mytilus coruscus

Xue Shi, Yu-Qing Wang, Yi-Feng Li",
College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306

Abstract: Larval metamorphosis in Mytilus coruscus is the key stage of seedling cultivation. lodothyronine deiodinase is an
important regulator of the thyroid hormone signaling pathway. The full-length of two deiodinase genes (McDx and McDy) were
cloned from Mytilus coruscus (Mc). In this study, we detected the mRNA expression of McDx and McDy in the different
developmental stages of larval development by in sifu hybridization. The results showed that both McDx and McDy were
expressed at the prototroch and telotroch of trochophore larvae, and McDx was also expressed at the shell field of trochophore
larvae. McDx and McDy were expressed in the mantle in the D-veliger larvae, indicating that McDx and McDy may involve in
shell formation. In umbo and pediveliger stages, McDx and McDy were widely expressed in gastrointestinal. It is noted that
McDx was also expressed in the cerebral (cg), pedal (pg) and visceral (vg) ganglia of pediveliger larvae, suggesting that McDx
may play an important role in ganglion development. Knock-down of the McDx and McDy genes in pediveliger larvae of M.
coruscus significantly reduced the mRNA expression of McDx and McDy (P<0.05), and the larval metamorphosis was
decreased significantly compared to the control larvae (P<0.05). The results of this study indicate that McDx and McDy are

involved in larval growth and metamorphosis development.

Keywords: Mytilus coruscus; iodothyronine deiodinase; larval metamorphosis; siRNA
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Tooth Morphology and Structure of Siniperca chuatsi:
Comparison with Different Species and Genera

CAO LinJun, ZHAO JinLiang*
(Laboratory of Freshwater Fisheries Germplasm Resource, Ministry of Agriculture and Rural Affairs, Shanghai Ocean University, Shanghai 201306)

Abstract: Tooth is an important feeding organ of carnivorous fish. The distribution, morphology and number of teeth in
Siniperca chuatsi were observed, and compared with S. kneri, S. scherzeri, Coreoperca whiteheadi. The dental structure,
element composition and chemical composition of S. chuatsi were further studied with alizarin red staining, tissue sections,
scanning electron microscopy, as well as X-ray energy spectrum and infrared spectrum analyses. The results showed that S.
chuatsi had maxillary teeth, mandibular teeth, vomerine teeth, palatal teeth and pharyngeal teeth. Alizarin red staining showed
that the outer layer of canine and villous teeth was enamel, and the inner layer was dentin. Scanning electron microscopy
showed that the surface of canine and villous teeth was composed of enamel prisms. X-ray energy spectrum showed that the
main elements of canine and villous teeth were carbon, oxygen, nitrogen, calcium, phosphorus. Infrared spectrum showed that
the main component of canine and villous teeth was carbonated hydroxyapatite. The results show that S. chuatsi has more
advanced teeth with canines in maxillary and mandibular teeth, and the structure and composition of canines and villous teeth

are similar.

Key words: Siniperca chuatsi, teeth, enamel, dentine
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Effects of low salt stress on physiological characteristics of razor
clams Sinonovacula constricta

Yue-Ming Yang, Yu-Qing Wang, Xue Shi, Yi-Feng Li*,
College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306

Abstract: In the present study, a 7-day low salinity (LS) stress experiment was conducted to investigate the physiological
adaptation mechanism of razor clams (Sinonovacula constricta) under LS conditions by setting up LS groups of 1%, 3%o, 5%o,
10%o and a control group of 20%o.. The results showed that LS stress reduced hemolymph osmolality to 105.6 mOsmol-kg-1
H20 at 1%o. The muscle water content in all LS groups was significantly increased compared to the control group (P < 0.05).
The Na+/K+-ATPase activities of gills in the LS groups were significantly higher than that of the control group (P < 0.05), with
the highest at 2.39 pmol-g-'-h"! for 10%o. Taurine, alanine, arginine and ornithine were the main free amino acids in the
hemolymph of razor clams, which were detected using an automatic amino acid analyzer. LS stress resulted in an increase in
the proportion of taurine, arginine, and ornithine in the total free amino acids in the hemolymph and a decreased one of alanine,
with taurine increasing by 40.5% in the 10%o group and alanine decreasing by 37.25% in the 3%o group, indicating that free
amino acids in the hemolymph play an important role in the regulation of osmolality in razor clams. Histological analysis
revealed significant tissue hyperplasia within the gill vasculature, suggesting LS stress resulted in an adaptive change in the
gill. This study reveals that razor clams adapt to salinity changes by regulating the Na+/K+-ATPase activity and free amino

acid content under LS stress, and the results provide data for inland LS culture of razor clams.

Keywords: razor clam, low salt stress, osmotic pressure, free amino acids
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Cypl7a effected by endocrine disruptors and its function in
gonadal development of Hyriopsis cumingii

SHANGGUAN Xiaozhao, WANG Xiaogiang, LIU Meiling, WANG Yayu WANG Guiling LI Jiale

(Key Laboratory of Genetic Resources for Freshwater Aquaculture and Fisheries, Shanghai Ocean University, Shanghai 201306, China)

Abstract: Endocrine disrupting effects of estrogens and androgens in shellfish are significant. As an important aquaculture
shellfish in China, Hyriopsis cumingii has remarkable economic benefits. In this study, the effects of estrogen and androgen on
the steroid synthase He-Cypl7a in the male and female gonads of the H. cumingii were assessed by exposing juvenile mussels
to cultured waters containing 17-estradiol (E2) and 17a-methyltestosterone (MT) for 28 days. At the same time, the E2 content
in the four stages of gonadal development, the expression changes of He-Cypl7a in gonadal development and its localization

in the mature gonad were measured to explore the relationship between genes and hormones.

Key words: Hyriopsis cumingii, Cyp17a, 17p-Estradiol, 17a-Methyltestosterone
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Expression pattern of p38MAPK in razor clam Sinonovacula
constricta under high temperature stress and its effect on
apoptosis

WANG Yizhen, HAN Yuting, DENG Min, NIU Donghong, LI Jiale

(Shanghai Collaborative Innovation Center for Cultivating Elite Breeds and Green-culture of Aquaculture animals, Shanghai Ocean University,

Shanghai, 201306)

Abstract: p38MAPK is an important branch of the MAPK (mitogen-activated protein kinase) pathway that plays an important
role in physiological processes such as apoptosis, cell proliferation and growth. In this experiment, we screened and identified
P3SMAPK in Sinonovacula constricta, which encodes 359 amino acids and is widely expressed in various adult tissues. The
gene was significantly up-regulated in liver and gill at 12h and 24h of high temperature stress at 34°C, respectively (p < 0.05).
Further sedimentation of the p38MAPK using dsRNA interference revealed a rise in the downstream apoptosis suppressor gene
Bcl-2 and a highly significant decrease in the pro-apoptosis gene Bax in gill and liver (p < 0.01). TUNEL staining technique
was used to detect apoptosis before and after interference, and it was found that the degree of apoptosis in gill and liver was
reduced after interference with p38MAPK, and the ROS content was highly significantly reduced (p < 0.01). The results of this

study reveal that p38MAPK has a regulatory role in the heat tolerance of razor clams.

Key words: Sinonovacula constricta, high temperature, pP38BMAPK, apoptosis, ROS
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Molecular identification and expression analysis of Hc-BMP10
gene in Hyriopsis cumingii

WANG Xiaogiang, DUAN Shenghua, SHANGGUAN Xiaozhao, LIU Meiling, WANG Yayu,
WANG Guiling, LI Jiale

(2 Key Laboratory of Genetic Resources for Freshwater Aquaculture and Fisheries, Shanghai Ocean University, Shanghai 201306, China)

Abstract: In order to explore the role of Hc-BMPI10 gene in embryonic development and biomineralization of Hyriopsis
cumingii, the full-length cDNA of Hc-BMP10 gene was cloned buy RACE (Rapid-amplificiantion of cDNA ends) method,
which was 1383bp. Tissue expression analysis showed that Hc-BMP1(0 was expressed in all tissues and stages of embryonic
development, with the highest expression in gills, followed by the central membrane. The highest expression was observed in
the cleavage stage, followed by the juvenile stage. The expression of Hc-BMP10 gene increased from 24h and 48h after shell
breaking. The results of in situ hybridization showed that Hc-BMP10 the signal of Hc-BMP10 was strong in the epidermal cells
of H. cumingii. These results indicate that Hc-BMPI() gene plays an important role in embryo development and

biomineralization of H. cumingii.

Keywords: Hyriopsis cumingii, Hc-BMP10, embryonic development, biomineralization
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KPP 31 I S 5 6 5 B0 LU MAP2KT FERIAE = MIIEA RN (R, PI5EL. . 8. AP, 7%
). BMREN B (1~8 H#g) MM 1. 2. 3 BMEREERRH )R E K FIH RNA FHEAR (RNAD Xt c-Mos
BFEFEAT T, AW NI MAP2KT TEM IR RGO, e MAP2K] FeF W e S5 =M IV R &
AR, E=MNEEE TN S R IA R R .

SRR =MW, MAP2K] FER, MERHIRE; JEAIZZE: RNAI

Cloning and function study of MAP2K1 gene in Hyriopsis cumingii

LIU Meiling, SHANGGAUN Xiaozhao, WANG Xiaoqgiang, WANG Yayu, WANG Guiling, LI Jiale

(Key Laboratory of Genetic Resources for Freshwater Aquaculture and Fisheries, Shanghai Ocean University, Shanghai 201306, China)

Abstract: In order to study the role of the MAP2KI (MEK]I) gene in the sex determination of H.cumingii, the RACE method
was used to clone the MAP2K1 gene sequence;using real-time fluorescence quantitative analysis to compare MAP2K] gene in
different tissues (gonads, adductor muscle, hepatopancreas, gills, mantle, foot), early developmental stage (1-8 months old)
gonads and 1, 2, 3 years’level of expression in male and female glands at age of H.cumingii; using RNA interference technology
(RNAI) to interfere with the c-Mos gene, and then observe the expression of the downstream gene MAP2K1 in the gonads,it is
speculated that MAP2K] gene may be involved in the ovarian development process of H.cumingii, and it is a female highly

expressed gene in H.cumingii.

Key words: Hyriopsis cumingii, MAP2K 1, Gender determination, In situ hybridization, RNAi
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WE: 4i8% (Sinonovacula constricta) RIKE BB PTIRM I, FEMEBEEMMHFEERFWEERF. K
ARG S IGRT R, WE B EHMMREEH, BN EEH & 2 A%E, WHHT 720 2HEEE. =i
B 7 8 525G, A I AE 4 21 Na*/K*-ATPase &t Na+/H+ antiporter JE£ [ IR IE, 175 NatiR/E . KWKE .

SRR Y] Na'/K'-ATPase BgiEVERE 2T mm b, I3E Na™ W KUREZRE B BT & 58 T 148, Nat/H+
antiporter 3 K| 7E#RZH 21 RIS BE RS (A 2 I =5 T RS . WF L SR N AT Gl 76 A [R] % B F0 31 B TR I
RIS ARAY, (4 A BRI SR A T — & I BRI ARl

R FE; A, BTIRE; Na'/K™-ATPase Bf; Na+/H+ antiporter; Zil¥

Effects of density and salinity on serum Ion concentration, Na"/K"
-Atpase activity and Na"/H" Antiporter gene expression in
Sinonovacula constricta

TAO Liang, CHEN Yukuan, NIU Donghong, LI Jiale

Shanghai Collaborative Innovation Center for Cultivating Elite Breeds and Green-culture of Aquaculture animals, Shanghai, 201306

Abstract: The razor clam (Sinonovacula constricta) is an important economically cultured shellfish in China, and density and
salinity are important factors affecting its culture process. In this study, high-density and low-density groups were set up for
razor clams, and two salinities were set up under each density group, and they were subjected to 72h acute high-density and
high-salinity two-factor stress experiments, and the Na+/K+-ATPase enzyme activity, Na+/H+ antiporter gene expression,
serum Na+ concentration and K+ concentration in gill tissues were detected. The results showed that Na+/K+-ATPase enzyme
activity increased with salinity; serum Na+ concentration and K+ concentration showed a first increase and then leveled off
with time, and the expression of Na+/H+ antiporter gene in gill tissue showed a trend of first increase and then decrease with
time. The results of the study provide a theoretical basis for an in-depth analysis of the physiological mechanisms of the

constrictor razor clams in adapting to environmental changes at different densities and salinities.

Keywords: Density, salinity, ion concentration, Na+/K+ -Atpase, Na+/H+ Antiporter, Sinonovacula constricta
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WE: JE500A VR IR E B e L5 U1, @i R A i 2 22 R A R 2 I T8 A S AR . A
MFALLE T AR EE(21°C, 27°C, 31°C) NJE5elE VR BRIREEH) . 532 ik (5-HT) RSN, 5-HT /040 K% 5-
HT FEPUFE S R L2 iR . 250K 0. iR na g fm 7 R 242 milbie sy, SxtiRgiAfLt, 31°Chbr s 2
22 53 AR 7T B3 R (p < 0.05). 31°CALER GG DL/E 20 2 IR AR T AR HR 21°CHN 27°CAbFEZH 235 P41k (p < 0.05). NBT %
B REIR 31CREF R, RAREMERKT 2HAAP GRS LR 2 BRA&E. XAREET 5-HT %
RFIB TR I, 31°CALIR 5 AR 6 A 5-HT SZRKILF L BT (p <0.05). 5-HT HfZ A 045 R 2R 31°CA 5
SRALURVAMTE S-HT /A%, KU S-HT W] Rext & 2 A E AR . hilt— S5 S-HT 5 R 40K R,
AT R JE TN VRS S-HT B SRR HRK 2 AR (mianserin), 45 % 7R 5-HT FK 22 GUMANH] T /2 2211
IR e AT R T IR R e 22 AR I Re 70, HAUHI T Rl S-HT 5 Sl s 2 22 k4

KA. B, 22z, RIRE, sk

Effect of high-temperature stress on byssus secretion in the mussel
Mpytilus coruscus and its regulation mechanism

Xiao-Ying Yang, Yi-Feng Li*,
College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306

Abstract: Mussels anchor themselves to various substrates underwater by producing byssal threads with adhesive protein
secreted by mussel foot. In the present study, the structure of the foot gland, the gene expression pattern of 5-hydroxytryptamine
(5-HT) receptors, distribution of 5-HT and the effects of 5-HT antagonist injection on the secretion of byssus were analyzed
under different temperatures (21°C, 27°C and 31°C). The secretion ability of byssus was significantly decreased at 31°C
compared to the control group (p < 0.05). The total glandular area of mussel foot tissue treated at 31°C was significantly lower
than that treated at 21°C and 27°C (p < 0.05). The results of NBT staining showed that the color was lighter at 31°C, indicating
that high-temperature stress reduced the content of dopa quinone in foot tissue. We found that the transcriptional expressions
of six 5-HT receptors were significantly upregulated in the 31°C group compared to other groups (p < 0.05). The distribution
of 5-HT increased near the groove of the foot after 31°C treatment, indicating that 5-HT may regulate the secretion of byssus.
In order to further study the relationship between 5-HT and the secretion of byssus, we injected 5-HT and its receptor antagonist
mianserin into the foot of mussels. The results showed that 5-HT and mianserin inhibited the secretion of byssus. This study

revealed the effect of ambient temperature on byssogenesis, which may be regulated by the 5-HT signaling pathway.

Key words: Mytilus coruscus; byssus; foot gland; 5-HT
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Identification of sex-specific marker and ZW-chromosome DNA
clones from genomic BAC library in the Chinese mitten crab
Eriocheir sinensis

ZHANG Yanqing, LIU Bihai, QIU Gaofeng
(Shanghai Ocean University, Shanghai 201306)

Abstract: In order to establish sex control techniques in monosex cultivation and elucidate molecular mechanism of sex
determination and differentiation of Eriocheir sinensis, we successfully identified a sex-specific marker from LG48 in our
previously published genetic map, and constructed a highly redundant genomic bacterial artificial chromosome (BAC) library
from Eriocheir sinensis. ZW-derived BAC clones were isolated using sex-specific markers for initial analysis of the sex

chromosomal DNA sequence.

Keywords: Eriocheir sinensis, bacterial artificial chromosome (BAC), sex chromosomes, sex-specific marker
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Preliminary study on the distribution characteristics and
positioning of microsatellites in the whole genome of Pelteobagrus
vachelli

PENG Ye, LI Jie, WANG Tao, ZHANG Kai, NING Xianhui, JI Jie, YIN Shaowu
(College of Marine Science and Engineering, Nanjing Normal University, Jiangsu Province Engineering Research Center for Aquatic

Animals Breeding and Green Efficient Aquacultural Technology, Nanjing 210023)

Abstract: we explored the distribution and characteristics of microsatellites in the whole genome of
Pelteobagrus vachelli, aiming to provide a basis for the selection of functional microsatellite markers. MISA
(MlIcroSAtellite identification tool) was used for screening and analysis. In addition, the genes containing
microsatellites in the exon regions were subjected to GO annotation and KEGG enrichment, integrated
analysis indicates that the microsatellites located in the exons of genes in P. vachelli are closely related to the

biological metabolism processes.

Key words: Pelteobagrus vachelli, genome, microsatellite, distribution characteristics
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WE: FIFH 6 A~ SSR L pSxT )i = Petk 7 I& B AL FIFR A B ORI AT AL Z R 2 b, SRR IS 132 N ER, F
WIEN 22. 2GRS REPICYHETE 0.5027-0.9204 2 [F], KW 6 4 SSR (i A AA mHE LA, REBIRALEE
FEA5 B o BPA BRI T3 HHER e & BE (He) RIS I 6 5% (Ho) 73 318 0.8192, 0.8028; FRFABEMINIT-3E N He=0.7404
Al Ho = 0.8111. PIC “T3MEHS A4 0.7874(FF2E), 0.7694(F74H), HIKTF 0.5; BEAMRIEBAE L REL Fsr=0.0133. 45
R, S =P TEEHME Z ARG, I AR SRR R JE B L /34 (FsT< 0.05). 741, IRIEAAE, FRATRIE
T ANEERE) 140 DN =R FEEREA, 50108 BARMEAWL), BFA/NMMAEWS), FERKAMEACL), F75H
INMEA(CS) . FIFT 20 A2 A SSR 7 A5 0K 4 MR BT IRE B REME 0T, RDUSREZHEESRE. B4, K
AMEHEAE LR E TN MEA, B WL(He=0.819, Ho=0.756)>WS(He=0.808, Ho=0.771), CL(He=0.770, Ho
=0.705) > CS(He = 0.765, Ho = 0.697); 4 MM 2 (B T0igif% 53-44.(0.001<Fst <0.032). L IRHF AN = iR+
2T A PR ARSI R RIS 4L T R EE, B Oh T 7 MRSk E G BE LS, I8 =R T 104 Thn i 4 B
BHRREENERE L.

REEW: WS, =R T8, SSR; BB HAE

The analysis of genetic diversity on Portunus trituberculatus
in Bohai Bay

DUAN Baohua?, MU Shumei?, LI Shuqin?, YU Yue?, REN Peixi?, LIU Weibiao?, GUAN Yueqiang?, LI
Zejian ®, KANG Xianjiang **
(* College of Life Sciences, Hebei University, Baoding, 071000)

(° Bureau of Agricultural and Rural Affairs of Huanghua City, Huanghua, 061100)

Abstract: Six SSR loci were used to analyze genetic diversity of wild and cultivated populations of Portunus trituberculatus
in Bohai Bay. A total of 132 alleles were detected, with an average of 22. The polymorphism information content (P/C) value
was between 0.5027-0.9204, indicating that the six SSR loci were highly polymorphic and could provide rich genetic
information. The average expected heterozygosity (He) and observed heterozygosity (Ho) of wild population were 0.8192 and
0.8028, respectively; The average values of cultivated population were He = 0.7404 and Ho = 0.8111. The average values of
PIC were 0.7874 (wild) and 0.7694 (cultivated), both of which were greater than 0.5. The coefficient of genetic differentiation
among populations Fst = 0.0133. The results showed that the genetic diversity of P. trituberculatus in Bohai Bay was high, and
there was no genetic differentiation between wild and cultivated populations (st < 0.05). In addition, according to body weight,
we collected 140 individuals collected from four groups: Wild high body weight (WL), wild low body weight (WS), cultivated
high body weight (CL) and cultivated low body weight (CS). Using 20 polymorphic SSR loci to analyze the genetic diversity
of the four individual groups, it was found that the genetic diversity was high. In addition, the genetic diversity of large
individual group was higher than that of small individual group: WL (He = 0.819, Ho = 0.756) > WS (He = 0.808, Ho =0.771),
CL (He =0.770, Ho = 0.705) > CS (He = 0.765, Ho = 0.697); There was no genetic differentiation among the four individual
groups (0.001 < Fst < 0.032). The above research provides basic data for the protection, development and utilization of wild
resources of P, trituberculatus in Bohai Bay, and contribute to our knowledge regarding genetic mechanisms which affect body
weight and provide valuable information for molecular marker-assisted breeding of P. trituberculatus.

Key words: Bohai Bay, Portunus trituberculatus, SSR, genetic diversity
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YRR, Bi4E (2.3240.12) mm, %40 min J5BOKEMKIIIEIE (3.3840.19) mm. 7E/KIR 12°CF, SZH55M 4 h R
JE#E, 5h30min BEAUIZ, 22 h NN, 74 h 30 min BEAFH, S1h G ANAFENEHA, 105h HEASRE ik
1, 288 h 30 min FFEATEIETTH, HIRHT A P4 K 1033 mm. MEAER BN 3462 h-oC, BiE/E 14 d {FAIFHR
. AW R B E ARG R BRHIE S IR AR R R ER, B % T NI T 90 5 HAUROT 4R
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S BIEE (ANT MR E: TR

Morphological Observation of Embryonic and Early Larval
Development of Distychus maculates

Niu Jiangong', Zhang Tao', Sha Wenjun?, Liu Hong!, Hu Jiangwei', Jin Xiaofeng!, Wang Xiaoyu?,
(1. Scientific Observing and Experimental Station of Fishery Resources and Environment in Northwest China,Ministry of Agriculture and Rural
Affairs, Xinjiang Uygur Autonomous Fishery Research Institute, Urumgqi 830000, China;

2. National Energy Group Xinjiang Jilintai Hydropower Development Co., Ltd, Yining, 835100, China.)

Abstract: This study is based on the artificial reproduction experiment carried out by the artificially
domesticated breeding parents of wild Distychus maculates in the Yili River Basin from April to June
2020. The embryonic development and larval development of D. maculates were observed and recorded
using a stereo microscope. The results showed that the fertilized eggs of D. maculates were bright yellow,
oval in shape, with an egg diameter of 2.32+0.12 mm, and swelled to 3.38+0.19 mm after absorbing
water in about 40 minutes. At a water temperature of 12°C, the fertilized egg forms the blastoderm at 4
hours, enters the cleavage stage at 5 hours 30 minutes, enters the blastula stage at 22 hours, enters the
gastrula stage at 74 hours 30 minutes, enters the neural embryo stage at 81 hours, and enters the organ
differentiation stage at 105 hours , 288 h 30 min began to break the membrane, and the average length
of the newly hatched larvae was 10.33 mm. The accumulated temperature of embryonic development
was 3462 h-°C, and the larvae began to swim flat 14 days after membrane rupture. This study shows
that the embryonic developmental characteristics of D. maculates are quite different from those of other
Schizothoracinae. It is manifested in the regular movement of the yolk tissue fluid in the lower part of
the embryo body at the blastocyst stage until the neuroblast stage. This study will provide basic data for
the conservation of the resources of D. maculates.

Key words: Distychus maculates; Yili River; embryonic development; early larvae
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WE: AT T 308 CDK7 2K (MmCDK7) Sub, LARZERTEA R R RAEKRE HHIRE T . 455 MmCDK7
FEH cDNA 4K/ 1296bp, H.H' S'UTR 4 83bp, 3'UTR A 196bp, ORF A 1017bp, HZfd 338 N IEML . %32
HRFIIEH S TKe TyrKe AR, T-loop PAK cyclin HI&E &7 NRTAIRE 2. 741 bt Ak B /R %3
DA A I AR h B U I RSP 1 o SR 580 58 i PCR Rl 45 L 7R MmCDK?7 7E300s 7 NMHZ K 8 SR & I i
B L, HAFETEIR DL K 2 A0 SR R 0A B i . BAEARRIFRGEAE T, LU A T3 SCs A5 KA I K
FE 2.79%-32.37%Z 18], BR7T 582 4, 0Ky B3R T R0k, HixXMisaAaas 75 A ok . B
REHED T, AR E S0l CDKT Rk E#m TH0ks . EIREE REY], MmCDK7 W B s A KR A it
TR B — s R E A

KEEE: Wi CDK7; R ok, Makik; EKKE

Cloning of CDKY7 gene of Meretrix meretrix and its expression
during growth and development of different strains

LI Qiujie, CHEN Aihua, CHEN Suhua, WU Yangping, ZHANG Yu, CAO Yi, ZHANG Zhidong, TIAN Zhen

(National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University Shanghai 201306, China)

Abstract: In the present study, the CDK7 gene (MmCDK?7) of Meretrix meretrix was cloned and its expression during the
growth and development of different strains was analyzed.The full length cDNA of MmCDK7 gene was 1296bp, including 83
bp of S'UTR, 196 bp of 3'UTR and 1017 bp of ORF, encoding 338 amino acids. The amino acid sequence of the gene contained
S TKe, TyrKc catalytic domain,T-loop and NRTAIRE(the binding site of cyclin).Sequence alignment and phylogenetic tree
showed that the gene was highly conserved during evolution. The results of real-time quantitative PCR showed that MmCDK?7
was expressed in 7 tissues and 8 developmental stages of the clam, among which the highest expression level was in gonad and
multicellular stage. Besides, the relative growth rate of shell length between red clam and yellow clam was 2.79%-32.37%
under the same conditions, and except for the second group, the shell length of red clam was significantly higher than that of
yellow clam, this trend is more and more obvious with breeding cycle. In most cases, the expression of CDK7 in red clam was
higher than that in yellow clam at the same time point.These results suggest that CDK7 may play a certain role in the growth

and development of clam.

Key words: Meretrix meretrix, CDK7, gene cloning, spatiotemporal expression, growth and development
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Research on sex determination mechanism and sex chromosome
of Fenneropenaeus chinensis

WANG Qiong, LV Jianjian, LI Jian, HE Yuying
(Key Laboratory for Sustainable Utilization of Marine Fisheries Resources, Ministry of Agriculture and Rural Affairs, Yellow Sea Fisheries Research

Institute, Chinese Academy of Fishery Sciences, Qingdao, 266071)

Abstract: Fenneropenaeus chinensis is a commercially cultured shrimp in China. F. chinensis adults show significant sexual
dimorphism; the females are larger than the males. However, sex determination of F. chinensis has not yet been elucidated. In
this study, we calculated the fixation index (Fst) to detect the genetic differentiation of the 2 sexes of F. chinensis on the basis
of resequencing data. We located the candidate sex chromosome in the genome of F. chinensis and preliminarily verified the
female heterogametic (ZW) sex determination mechanism of F. chinensis based on resequencing data. We also assembled
female-specific (W chromosome-specific) sequences, which could be used as molecular markers to identify the sex of F
chinensis. However, sex chromosome formation in F. chinensis is halted at the primary stage, the differentiation of the Z and
W chromosome is limited. According to the RNA-seq data, many male-biased expression genes were observed to accumulate

in the Z-specific region, which could further intensify the divergency between the Z and W chromosomes.

Key words: Crustacea, Fenneropenaeus chinensis, sex determination, sex chromosome, resequencing, RNA-seq
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Effects of hypoxia stress and recovery on intestinal tissue of
hybrid yellow catfish '""Huangyou-1"
(Pseudobagrus vachellid % Pelteeobaagrus fulvidraco?)

CHENG Jinghao, LI Yao, SHEN Minghao, LI Jie, CHU Peng, ZHANG Kai, WANG Tao, ZHANG
Guosong, YIN Shaowu
(College of Marine Science and Engineering, Nanjing Normal University, Jiangsu Province Engineering Research Center for Aquatic

Animals Breeding and Green Efficient Aquacultural Technology, Nanjing 210023, China)

Abstract: At present, scholars at home and abroad are gradually paying attention to the environmental stress research of fish
intestinal tissues, in order to explore the effect of hypoxia stress and recovery on the intestinal tissues of hybrid yellow catfish
“Huangyou-1”. In this study, the hybrid yellow catfish "Huangyou-1" was subjected to (1.0 + 0.1) mg/L hypoxia stress for 0,
24, 48, 72 h, and then the dissolved oxygen (7.0 + 0.5) mg/L treatment was restored for 24 h. Through enzyme activity
determination, H&E, qRT-PCR, TUNEL detection and 16S rRNA technology methods, the oxidative stress indicators, structural
morphology, cell apoptosis and microbial composition changes in the intestine were analyzed. The research results can provide
a theoretical basis for analyzing the physiological regulation mechanism of hybrid yellow catfish "Huangyou-1" in response to

hypoxia stress and recovery.

Key words: hybrid yellow catfish “Huangyou-1"; hypoxia stress; intestine; oxidative; apoptosis; microorganisms
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Mitigation of low temperature stress by increased salinity is
associated with multiple physiological responses in the gills of
Takifugu fasciatus

MA Sisi, LUO Sheng, ZHANG Kai, WANG Tao, WEI Xiaozhen, CHENG Jinghao, BI Yihui, SUN Yiru,
ZHANG Xinyu, YIN Shaowu

(College of Marine Science and Engineering, Nanjing Normal University, Nanjing, Jiangsu)

Abstract: During migration, anadromous fish need to adapt to changes in water temperature and salinity. In this study, we
examined the effects of cold stress (25, 21, 17 and 13°C) and salinity stress (20, 10 and 0 ppt) on gill microstructure, antioxidant
enzyme activity, cold stress,osmotic pressure regulation and apoptotic gene expression of gills sampled from river pufferfish
(Takifugu fasciatus). This environmental bifactor stress experiment suggested these results suggested that moderate salinity (10
ppt) may alleviate the gill stress responses caused by low temperatures. This research exhibited the primary molecular responses
of the anadromous fish 7. fasciatus under cold and salinity challenges and could be a valuable reference for studying the

response of migratory fish to environmental change.

Keywords: cold stress, salinity stress, Takifugu fasciatus, oxidation, osmosis, apoptosis.
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Broodstock selection of large-sized silver pomfret Pampus
argenteus by the correlation between body weight and
morphological traits

Cheng Zhang?, Haipeng Yu?, Danli Wang?, Shanliang Xu? ®
aSchool of Marine Science, Ningbo University, Zhejiang, Ningbo 315211, China
bAgriculture Ministry Key Laboratory of Healthy Freshwater Aquaculture, Key Laboratory of Freshwater Aquaculture genetic and breeding of

Zhejiang Province, Zhejiang Institute of Freshwater Fisheries, huzhou 313001, China

Abstract: Silver pomfret Pampus argenteus is an important economic fish for aquaculture industry in China and Southeast
Asian countries. In order to study the correlation between morphological traits and body weight of P. argenteus, two size
groups of age-1 P. argenteus were randomly selected from culture pool, including 241 large-sized and 331 small-sized P.
argenteus, and their morphological traits were accurately measured. The analysis results showed that the Pearson correlation
coefficients between body weight and 11 morphological traits (e.g., total length, fork length, body length, body height, head
length, snout length, eye diameter, trunk length, caudal length, caudal height, and tail length) of P. argenteus were 0.094-0.884
(in large size group) and 0.142-0.912 (in small size group). Path analysis showed that total length, body height, caudal height,
and tail length traits were retained in small size group, and body length, body height, and caudal length traits were retained in
large size group. The correlation between the retained morphological traits and body weight was extremely significant in the
two groups (P < 0.01). The variation trend of path analysis was consistent with that of determination coefficient analysis, and
the best multiple linear regression equation and the best curve fitting model of the two groups were screened. In short, when
selecting parents with body weight trait as the main objective, the body length of P. argenteus should be taken as the main trait
of genetic breeding, and the body height and caudal length traits should be taken as the reference traits, so as to effectively

improve the breeding efficiency of large-size P. argenteus.

Key Words: Pampus argenteus; Morphological traits; Body weight; Path analysis; Curve model fitting
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Identification and genetic characterization of Streptococcus
agalactiae isolated from Acrossocheilus fasciatus cultured in
Zhejiang

LIN Lingyun, PAN Xiaoyi, YAO Jiayun, YIN Wenlin, CAO Zheng, LIU Yihan, SEHN Jinyu
(Key Laboratory of Fish Health and Nutrition of Zhejiang Province, Zhejiang Institute of Freshwater Fisheries, Huzhou 313001, China)

Abstract: This study aimed to investigate pathogenesis of diseased Acrossocheilus fasciatus cultured in Zhejiang province and
analyze genetic characteristics of the pathogen. We isolated and purified pathogens from diseased A. fasciatus and identified
the pathogenic bacteria by analyzing the physiology biochemistry characteristics and 16S rRNA gene sequence. We also carried
out artificial infection experiments to verify the pathogenicity of isolated strain to A. fasciatus. Then the genetic characteristics
of the pathogen were analyzed by molecular serotyping, multilocus sequence typing (MLST) and PCR screening of surface
protein antigen genes and virulence-related genes. Meanwhile, we tested its antimicrobial susceptibility by disc diffusion

method.

Key words: Acrossocheilus fasciatus, Streptococcus agalactiae, molecular serotyping, MLST, virulence-related genes
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Production of donor-derived offsprings by allogeneic
transplantation of oogonia in the adult Japanese flounder
(Paralichthys olivaceus)

Yugqin Ren?, Zhaohui Sun?, Yufen Wang?, Qinghai Yu?, Guixing Wang?, Zhongwei He?, Yufeng Liv?,
Xiufeng Jiang?, Xianjiang Kang®*, Jilun Hou®*
(*Hebei Key Laboratory of the Bohai Sea Fish Germplasm Resources Conservation and Utilization, Beidaihe Central Experiment Station, Chinese

Academy of Fishery Sciences, Qinhuangdao 066100, China; *College of Life Sciences, Hebei University, Baoding 071000, China)

Abstract: Germ cell transplantation (GCT) is a promising reproductive technology in animals, including teleost fish. Here, we
established a GCT procedure in Japanese flounder (Paralichthys olivaceus). Two-year-old male Japanese flounder were treated
with temperature (28°C) and busulfan (two doses, 18 mg/kg) to deplete endogenous germ cells and were then used as recipients.
The discontinuous Percoll gradient purified oogonia were used as donor germ cells and transplanted into the recipients’ testes
through the genital pore. Histological and fluorescent observations showed the colonization, proliferation, and differentiation
of transplanted oogonia in the testes of recipient fish. Ten months after GCT, 16 of 17 recipients produced sperm, and among
them, two recipients produced donor-derived sperm, which was confirmed by microsatellite genotyping. The sperm of these
two recipients were used to fertilize the eggs of wild-type females, and the donor-derived germline transmission rates were
45.5% and 43.0%, respectively, based on the microsatellite paternity analysis of the hatched larvae. Our established protocol
can be applied to accelerate the reproduction cycle and be used for generating valuable surrogate breeding material and

conserving the germplasm resources of Japanese flounder.

Keywords: germline stem cells; germ cell transplantation; spermatogenesis; Vasa; Paralichthys olivaceus
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Title: Effects of high sulfate stress on serum ion concentration,
gill tissue structure and gill enzyme activities of ENU grass carp
(Ctenopharyngodon idella)

Peng Di
Shanghai Ocean University 201306

Backgrounds: As an economically essential fish species for freshwater culture, grass carp (Ctenopharyngodon idella) is widely
cultured in China. Though ENU mutagenesis has been used in fish, the effects of high sulfate stress on serum ion concentration,
gill tissue structure and gill enzyme activities of ENU mutagenized grass carp have been reported only rarely. Methods: The
ENU mutagenized grass carp juvenile (Ctenopharyngodon idella) was established and bred to measure the serum ion
concentration, gill tissue structure and gill enzyme activities. Then, BIM was amplified and sequenced and a qRT-PCR assay
was performed to investigate the relative abundance change of BIM under high sulfate stress conditions. Moreover, the
construction of a phylogenetic tree was used for further analysis. Results: There were some changes of ENU-induced grass
carp gill tissue at Oh, 24 h, 48h and 72h under high sulfate stress, such as serum ion concentration, gill tissue structure and gill
enzyme activities. Particularly, after 24 h of high sulfate stress, Na+ concentration was significantly higher than that of 0 h of
high sulfate stress. As for gill tissue structure, the thicknesses of the interlaminar matrix of the gill lamella had a significant
decrease of 66.8% at 24h than that at Oh. Under the high sulfate stress, the total protein (TP), albumin (ALB), alanine
transaminase (ALT), glutamic-oxalacetic transaminease (AST), Cholesterol (CHO), globulin (GLOB) of ENU grass carp were
detected at 24h, 48h and 72h.Conclusion: To some extent, the activity of Na+ / K+-ATPase increased under high sulfate stress
as time went on, while SOD activity in gill filament decreased under high sulfate stress for ENU grass carp. In the meanwhile,
BIM gene decreased significantly in gills under 24 hours of high sulfate stress but increased significantly in gills under 72
hours of high sulfate stress.

Keywords: ENU grass carp, sulfate stress, BIM, gill, serum.
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The effect of water quality indexes on artificial incubation of
red claw crayfish Cherax quadricarinatus
eggs and growth of juveniles

WEI Yong-chun®®, CHENG shun®¢, CHI mei-1i®, ZHENG Jian-bo®, JIA Yong-yi®, LI Fei®, LIU Shi-li®, LIU

Yi-nuo®, Dan Li-wang®, GU Zhi-min®"*

a. Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture, Shanghai Engineering Research Center of Aquaculture, National
Demonstration Center for Experimental Fisheries Science Education, College of Fisheries and Life Science, Shanghai Ocean University, Shanghai,
China.;

b. Zhejiang Institute of Freshwater Fisheries, Agriculture Ministry Key Laboratory of Healthy Freshwater Aquaculture / Key Laboratory of Freshwater
Aquatic Animal Genetic and Breeding of Zhejiang province, Huzhou Zhejiang 313001, China.

c. School of Marine Sciences, Ningbo University, Ningbo, Zhejiang, China)
Abstract: In order to obtain better hatching water quality conditions of Red Crayfish embryos in vitro and explore the effect
of nitrite on the growth of young shrimps after hatching, this experiment used ziss incubator to screen the pH, ammonia nitrogen
and nitrite conditions suitable for Red Crayfish embryos hatching in vitro, and explored the effect of nitrite on newly hatched

young shrimps by adjusting the nitrite concentration in culture water.

Key words: Cherax quadricarinatus, red claw crayfish; artificial incubation; water quality indexes
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Study of high-salt sensitivity and correlation analysis between
high salt tolerance trait and growth performance of razor clam
Sinonovacula constricta
CHEN Yihua, NIU Donghong, DONG Zhiguo, LI Jiale
(Shanghai Collaborative Innovation for Aquatic Animal Genetics and Breeding, Shanghai Ocean University, Shanghai 201306; Jiangsu Key
Laboratory of Marine Biotechnology, Jiangsu Ocean University, Lianyungang 222005; Shanghai Collaborative Innovation Center for Cultivating Elite
Breeds and Green-culture of Aquaculture animals, Shanghai 201306)

Abstract: The razor clam, Sinonovacula constricta, is an important aquatic economic species in China. The selection and
breeding of new high-salt tolerant varieties are of great significance to balance the quality of razor clams in different regions.
In this study, the young shellfish cultured for two months from different families were used for the high salinity stress
experiment. Statistical methods and correlation analysis were used to study high-salt sensitivity and correlation analysis
between high salt tolerance trait and growth performance in razor clam. The results showed that there was wide variation in the
phenotypic values of shell length, shell height, shell width and body weight among different families. The coefficient of
variation of body mass was 15.53%. The mortality among different families ranged from 0 to 100%. Therefore, different
families had great differences in high salt sensitivity. The family with high mortality had a large discrete degree of death time,
which was indicated that there were great differences in high-salt sensitivity among different individuals. The duress experiment
lasted for 9 days in total, and the razor clams died in large numbers on the 8th day. It showed that there was a threshold for high
salt tolerance in razor clams, beyond which death will begin or be massive. Pearson and Spearman correlation analysis showed
that the survival time of razor clam was significantly and positively correlated with shell length and body weight (P<0.05). The
survival rate of razor clams in each family was significantly and positively correlated with body weight and the specific growth
rate (P<0.05). Overall, razor clams with long shell length and heavy body weight had strong high salt tolerance and had growth
advantages in the high salinity environment. This study provides a reference for the selection and breeding of razor clams and

other marine bivalves for high salt tolerance

Key words: Sinonovacula constricta; high salt tolerance; growth performance; correlation analysis
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Cryopreservation of sperm of Acanthopagrus latus

JIA Puyuan®®, GUO Huayang®®, Zhu Kecheng®®, Liu Baosuo®¢, Guo Liang®°, Zhang Nan®*, Jiang
Shigui®®, ZHANG Dianchang®*¢

2 Hebei Agricultural University, College of Ocean, Qinhuangdao 066003; PKey Laboratory of South China Sea Fishery Resources Exploitation and
Utilization, Ministry of Agriculture and Rural Affairs, South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences,

Guangzhou 510300; 3. Guangdong Provincial Engineer Technology Research Center of Marine Biological Seed Industry, Guangzhou 510300,

Abstract: Acanthopagrus latus, one of the important breeding species in China, whose sperm cryopreservation can provide
technical supports for its breeding, prevent the decline of its germplasm resources and maintain its sustainable development of
the breeding industry effectively. In this experiment, taking the spermatozoa of A. latus as experimental material, we screened
the diluent, glucose concentration, antifreeze type and concentration as well as dilution ratio and cooling procedure. The results
show that when dilutes the sperm by MPRS solution with 10g-L-1 glucose and 5% glycol at a ratio of 1:2, freeze at 4 °C for
30 min, fumigate at 5 cm above the surface of liquid nitrogen for 5 min, and finally preserve in liquid nitrogen for 2 h. The
frozen sperm had the best motility after thawing in 37°C water bath, the sperm motility, motility time and life span could

reach (85.170+3.66)%, (9.16+70)s and (94.297+9.55)s, respectively.

Key words: Acanthopagrus latus; Sperm motility; Cryopreservation technology; Sperm cryobank
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Hypoxia tolerance in Hybrid Fs of Megalobrama
amblycephala and Culter alburnus under hypoxic stress

CHEN Songlin, ZHENG Guodong, LIN Xin, ZOU Shuming

(Genetics and Breeding Center for Blunt Snout Bream,Ministry of Agriculture and Rural Affairs,Shanghai Ocean University, Shanghai 201306)

Abstract: In order to understand the adaptability of gill tissue and blood of the Hybrid Fz of Megalobrama ambly
cephala (?) and Culter albus (&) (MCs) and provide reference for its breeding and popularization, the effects of h
ypoxia on gill tissue of MCs were studied by TUNEL staining, HE staining and antioxidant enzyme activity deter

mination, Determination of red blood cell count and hemoglobin concentration .The results showed that : (1) Hypo
xia treatment increased the number of red blood cells and hemoglobin concentration in MCs blood, and the number
of red blood cells and hemoglobin concentration decreased after reoxygenation. (2) With the increase of hypoxia t
reatment time, the gill lamellae of MCs became longer, the area of interlamellar cell mass decreased, and the apop
tosis index increased. After reoxygenation, the area of interlamellar cell mass and apoptosis index recovered, and h
ypoxia stress affected the antioxidant enzyme activity of MCs gill tissue.

Key words: Hybrid F3 of Megalobrama amblycephala (?) and Culter albus (&), Hypoxia, gill, apoptosis, antioxida
nt enzymes, blood
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Effects of hypoxia stress on gill remodeling and apoptosis of blunt
snout bream Megalobrama amblycephala “Pujiang No.2”

Liang Shuang, Xiao-lei Su, Jie Chen, Guo-dong Zheng*, Shu-ming Zou*

(Genetics and Breeding Center for Blunt Snout Bream, Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture, National

Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai 201306, China)

Abstract: Blunt snout bream (Megalobrama amblycephala) is an important species of freshwater aquaculture, but it is also a
hypoxia-sensitive fish. Since 2007, the selective breeding under hypoxia was conducted on a wild blunt snout bream population
from Poyang Lake, China, and the new breed “Pujiang No.2” was obtained in 2020, which showed markedly improved hypoxia-
tolerance. In this study, the changes of morphology and apoptosis in blunt snout bream “Pujiang No.2” gills were studied after
exposed to 4, 7 days of hypoxia. Additionally, the Bc/-2 and Bad were firstly identified in blunt snout bream, and their molecular
characteristics were analyzed. Our results indicate that the increase of apoptosis and the changes of Bc/-2 and Bad mRNA

expression levels might be contributed to gill remodeling of blunt snout bream under hypoxia stress.

Keywords: Megalobrama amblycephala; Hypoxia; Gill remodeling; Apoptosis; Bcl-2; Bad
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Blood biochemical characteristics of reserve parents of Acipenser
sinensis

LI Yuanlan, ZHANG Tao, FENG Guangpeng, ZHUANG Ping, ZHANG Longzhen, ZHAO Feng,
TANG Qiongying, LI Yu
(Huzhou University, Huzhou 313000)

Abstract: The blood biochemical indexes of reserve parents of Acipenser sinensis under seawater domestication were
monitored, and the stability of biochemical indexes and its related application prospects were discussed. The results showed
that the coefficient of variation of 15 indexes such as the glucose (Glu) was less than 0.5, 12 indexes such as the high density

lipoprotein cholesterin (HDL-C) was between 0.5-1.0, and the Apolipoprotein Al (Apo-Al) was greater than 1.0.

Key words: Chinese sturgeon, reserve parents, seawater domestication, blood biochemical index
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Identification, Characterization, and Expression of a
PRQFVamide-like Neuropeptide in Common Chinese Cuttlefish,
Sepiella japonica

Qiu Jiayin, Cao Huimin, Guo Zuting, Zheng Libing *, Chi Changfeng *
(National and Provincial Joint Laboratory of Exploration and Utilization of Marine Aquatic Genetic Resources, National Engineering Research Center

of Marine Facilities Aquaculture, School of Marine Science and Technology, Zhejiang Ocean University, Zhoushan 316022)

Abstract: Neuropeptides, function as neurotransmitters and neuromodulators, having a variety of physiological functions in
the mollusk. We first cloned the full-length cDNA sequence of a PROFVamide-like gene isolated from cuttlefish Sepiella
japonica (designated as SjPRQOF Va-like). The spatial-temporal gene expression pattern showed that SjPROF Va-like mRNA was
widely distributed among tissues and primarily expressed in the brain and optic lobe at five developmental stages. Subcellular
localization analysis revealed that the SFPRQF Va-like protein was localized in cytoplasm of HEK293 cells. In situ hybridization
data indicated that SjPRQOFVa-like was detected in several functional lobes of brain, suggesting that the gene might have a

potential role in various physiological function in S. japonica.

Key words: Neuropeptide; PRQFVamide-like; Sepiella japonica; Cuttlefish; Cephalopod
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WE: 7 IRFEHE REFRIRERIE T 0K WA RO R IE N 511, fEMRERIA 165 DX TRLL B 1 X iE
F514, EIExE 29 Fia SFE N4 DNA § 385 K70 Hr15, 514 165 200 F1514) 165 400 AT LAXT K 2 £ ta Kt 479"
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KR woKmIE; WIS, LRk, Y

Design and Verification of Universal Primers for
Mitochondria of Freshwater Fishes

Wu Hao, Jiang Gaozhong
(a Wuxi Fishery College, Nanjing Agriculture University, Wuxi 214128)
(b Wuxi Fishery College, Nanjing Agriculture University; Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences; Key

Laboratory of Freshwater Fisheries and Germplasm Research Utilization, Ministry of Agriculture and Rural Affairs Wuxi 214081)
Abstract: In order to find the universal primer which can be used in common freshwater fishes, two pairs of universal primers
are screened out in the fish mitochondrial 16s region. Through amplifying the Genomic DNA of 29 species of fish, the result
shows that Primers 16S 200 and 16S 400 can amplify most fishes. The amplification effect of 165200 is better than that of

16s400. The research could contribute to the study on universal primers for freshwater fish.

Key words: freshwater fish; universal primers; Mitochondrial; amplification

70



HAABIFZREEER L24 (RPL24§B_E] 1% e RS R HRE

Fleth, XTE, K, XTIF, BB, XML REN], EEE, T
RGP 325, TH K s ) ARSI AT 0 AR RIS L, TTHT S 453007

WE N T AR ARE D L24 (RPL24) 7EHARURINE HIhRE, A AR RACE-PCR ik S8 T HAR
IF RPL24 (MnRPL24) (K 4K cDNA 751, FHidid simf 58 € & PCR (qPCR). #fEHLULE (IHC) F RNA FHt
(RNAID) FEARBFF T HA HAEIR IV K E FIE

B HABIR; NS EE; MnRPL24 3L REHIhAE; RNA THE

Identification of ribosomal protein L.24 (RPL24) from the oriental
river prawn, Macrobrachium nipponense, and its roles in ovarian
development

Yizheng Li, Xuewei Liu, Ran Zhang, Huifen Liu, Xiao Ma, Limin Wu, Zhigang Qiao, Xuejun Li, Hongxia
Jiang*
Engineering Lab of Henan Province for Aquatic Animal Disease Control, Engineering Technology Research Center of Henan Province for Aquatic

Animal Cultivation, College of Fisheries, Henan Normal University, Xinxiang 453007, China
Abstract: In order to clarify the function of ribosomal protein L24 (RPL24) in the ovary of Macrobrachium nipponense, the
full-length complementary DNA (cDNA) of M. nipponense ribosomal protein L24 (MnRPL24) gene was cloned in this study,
and its role in ovarian development was investigated using quantitative real-time PCR (qPCR), immunohistochemistry (IHC)

and RNA interference (RNAI) technologies.

Keywords: Macrobrachium nipponense; ovarian development; MnRPL24 gene; gene function; RNA interference
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Molecular characterization and expression analysis of c-type
lysozyme gene in Japanese pufferfish (7akifugu rubripes)

Zhen Yang, Xu Yang, Xinyu Cao, Minghong Gao, Chen Jiang"

Key Laboratory of Mariculture & Stock Enhancement in North China’s Sea, Ministry of Agriculture, Dalian Ocean University, Dalian, 116023, China

Abstract: In this study, bioinformatic and expression analyses of TrLyzC gene in Takifugu rubripes were conducted. A 432bp
cDNA of C-type lysozyme was identified from Japanese pufferfish, encoding 143 amino acids. Real-time quantitative PCR
showed that TrLyzC gene was expressed in nine healthy tissues, while the TrLyzC gene was significantly upregulated in liver
and intestine after Vibrio harveyi infection. These results set the foundation for elucidating the immune mechanism of Japanese

pufferfish against pathogenic microorganisms.

Key words: Takifugu rubripes; lysozyme; Vibrio harveyi; gene expression
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Screening of reference genes in the gene expression analysis of
Salmo trutta

SUN Shuaijie ®, ZHOU Jianshe ®°, WANG Wanliang 2, ZHANG Chi 2, LI Ming ®
2 Institute of Fisheries Science, Academy of Agriculture and Animal Husbandry Sciences, Lhasa 850032, China; ® College of Animal Science and

Technology, Henan Agricultural University, Zhengzhou 450046, China

Abstract: The reference gene is used as a commonly used reference when detecting changes in gene expression levels, which
can correct sample loading and test errors in the process of loading. A suitable reference gene can ensure the accuracy of the
test results. In order to find suitable reference genes for Salmo trutta, this study detected the expression of 8 reference genes
(GAPDH, RPL13a, EFla, p-actin, hprtl, p2M, 28S rRNA and RPS29) in 8 different tissues of adult female Salmo trutta, using
three screening methods of reference gene (Genorm, NormFinder, BestKeeper), comprehensive analysis of the stability of the
expression of eight reference genes. The results showed that the stability ranking of reference genes in different tissues was:
hprt1>RPS29>RPL13a>EF la>p-actin>2M>GAPDH>28S rRNA. The research results confirmed the necessity of the selection
of reference gene in gene expression transcription analysis, and provided an important reference for the quantitative analysis

of the functional genes expression of Salmo trutta.

Key words: Salmo trutta, reference gene, RT-qPCR, screening method
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BB THURMILE, T EE BRI =G TR . IR TR, IEWBHAS Meio-Gl JLRIVEER BN — 3,
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Microsatellite genetic structure analysis of two successive
generations of gynogenetic populations of Megalobrama
amblycephala ""Pujiang No.2"

ZHANG Yanrui” 2" 3, LI BAOYU" # 3, ZHENG Guodong! ?" *, ZOU Shuming'" %' 3
(1. Genetics and Breeding Center for Blunt Snout Bream, Ministry of Agriculture and Rural Affairs, Shanghai Ocean University, Shanghai
201306, China; 2. Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture and Rural Affairs, Shanghai 201306,

China; 3. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai 201306, China)

Abstract: To breed a Megalobrama amblycephala "Pujiang No.2" pure family, M. amblycephala varieties "Pujiang No.2" as
breeding parents, using the cold shock inhibit the second polar body eduction method for heterogeneous gynogenesis generation
group (Meio - G1) and gynogenesis second-generation group (Meio - G2). The genetic characteristics of “Pujiang No.2”” normal
population, Meio-G1 and Meio-G2 populations of M. amblycephala were analyzed using twenty microsatellite markers in this
study. The mean value of number of alleles of normal population, Meio-G1 and Meio-G2 was 129, 99 and 84, respectively.
The results showed that the genetic diversity of Meio-G2 and Meio-G1 decreased compared with the normal population, and
the genetic diversity of Meio-G2 was the least. Using unweighted pair-group method with arithmetic means method based on
their genetic distances, normal population and Meio-G1 population were grouped in one cluster, while Meio-G2 population
was classified into another cluster, indicating a genetic differentiation between the two clusters. The results showed that MeiO-
G2 was a good breeding material with high purity and low genetic diversity, and provided important reference value for

breeding pure lines of M. amblycephala.

Key words: Megalobrama amblycephala; gynogenesis; microsatellite; genetic structure

74



IRFESE Hsp22 Hh55 36 4 AR B o il I 52 4 1) 01 AL el A

B, S, MR, LEE, 1k B, PREE, EO0E, BN
SRR FBE, AR EIT 361021

. SRR E 7 KA SRR S A KM R R TR 2 — . SR, 35S = IR AL AT 28 . Al
W SR, IRES/NMRTEER (A 22 ZER(PhHsp22){E iR i N 3RIE 1, B REILE] MR e M . B 5@
I SRR I PhHsp22 34T T IIRe 0. G55 R W], PhHsp22 ) ¢ s AR, HEE A a-fihgitid. ARG
oA R, PhHsp22 5HADIF /NIRRT 8 AR RSEL o RBUE . 7F 33°C 4 3 h 1 6 h J5, PhHsp22 FikE:
SN, FFERE T R AR AR R N AEE R BT R, PhHsp22 W Rt AR A B At
AR ARSI BIRTI AR B AE /1. R, PhHsp22 R RELETE S350 N i IR Ml e 25 56 B A 1E A .

R . PhHsp22; IRSR30; ACHE, EIRE, NS

Molecular mechanism underlying PhHsp22-mediated increase in
the high-temperature tolerance of Chlamydomonas reinhardtii

CHANG Jing, SHI Jianzhi, LIN Jianzhang, JI Dehua, XU Yan, CHEN Changsheng, WANG Wenlei*, XIE
Chaotian*

(Fisheries College, Jimei University, Xiamen 361021)

Abstract: Global warming is one of the key limiting factors affecting the cultivation of Pyropia haitanensis, which is an
economically important macroalgae species grown in southern China. However, the mechanism underlying the high-
temperature tolerance of P. haitanensis remains largely unknown. In a previous study, we proved that the expression of the
small heat shock protein 22 gene (Hsp2?2) is upregulated in P. haitanensis in response to high temperature stress, but the
associated regulatory mechanism was not fully elucidated. In this study, a transgenic Chlamydomonas reinhardtii expression
system was used to functionally characterize P. haitanensis Hsp22. A phylogenetic analysis revealed PhHsp2?2 is not closely
related to small heat shock protein genes in other species. Additionally, PhHsp22 expression significantly increased at 3 and 6
h after initiating 33°C treatment, which improved the survival rate of transgenic C. reinhardtii during the early stage of high
temperature treatment. The further transcriptome analysis revealed that PhHsp22 expression can promote pathways related to
energy metabolism, metabolites metabolism, and protein homeostasis in transgenic C. reinhardtii cells exposed to high

temperatures. Therefore, PhHsp22 may be crucial for the response of Pyropia species to high temperature stress.

Key words: PhHsp22; Pyropia haitanensis;, Chlamydomonas; High-temperature stress; Homeostasis
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Alginate promotes the Pseudoalteromonas marina biofilm
formation and larval metamorphosis of Mytilus coruscus

CHEN Huie, LIANG Xiao, ZHU Youting, YANG Jinlong

(International Research Center for Marine Biosciences, Ministry of Science and Technology, Shanghai Ocean University, Shanghai 201306,
China; Shanghai Collaborative Innovation Center for Cultivating Elite Breeds and Green-culture of Aquaculture animals, Shanghai, 201306, China;

5

Southern Marine Science and Engineering Guangdong Laboratory (Guangzhou), Guangzhou 511458, China)

Abstract: This study was in order to research the effects of alginate on the biofilm formation of Pseudoalteromonas marina
and the roles of co-formed biofilm on larval metamorphosis of the Mytilus coruscus. The biofilm of P. marina was used as a
control, and the alginate was added into the bacterial solution with the final concentration of 0.1, 0.5, 1.0, 1.5 and 2.0 mg/L to
form biofilm, respectively. The effects of the biofilm on larval metamorphosis of the mussel larvae were detected. In addition,
the optimal concentration of alginate was selected to compare and analyze the changes of density, thickness and extracellular
products of biofilm. The results showed that, the bacterial density of biofilms increased with the increase of alginate
concentration. When alginate concentration was higher than 0.5 mg/L, the thickness and extracellular polysaccharide of biofilm
were significantly increased (P < 0.05), and finally increased biofilm-inducing activities. This study has positive significance
for understanding the induction mechanism of marine shellfish larval metamorphosis, it also provides a theoretical basis for

the use of biofilms to improve the success rate of mussel seedlings.

Key words: alginate; biofilm; Mytilus coruscus; larval metamorphosis
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The identification of Caspase-3 and gene function analysis during
Mpytilus coruscus larval metamorphosis

LIU Zhixian, LIANG Linli, LIANG Xiao, ZHU Youting and YANG Jinlong
(International Research Center for Marine Biosciences, Ministry of Science and Technology, Shanghai Ocean University, Shanghai 201306,
China; Shanghai Collaborative Innovation Center for Cultivating Elite Breeds and Green-culture of Aquaculture animals, Shanghai,

201306, China; Southern Marine Science and Engineering Guangdong Laboratory (Guangzhou), Guangzhou 511458, China)

Abstract: To investigate the role of apoptosis and the effector gene caspase-3 in the metamorphosis of marine bivalves, the
full cDNA sequences of three genes which belong to the caspase-3 family in Mytilus coruscus was cloned by RACE and were
named as McCaspase 3-2, McCaspase 3-3 and McCaspase 3-4 respectively. Then, the potential functions of the three caspase
genes in different larval metamorphosis stages were analyzed by real-time qPCR, and their roles were determined by inhibitors
and RNA interference execution. The results show that McCaspase 3-2 and McCaspase 3-4 have the regulatory function in the
early stage of metamorphosis, and McCaspase 3-2 plays a more decisive role. McCaspase 3-3 is almost not involved in the

larval metamorphosis. These results can help to understand the role of apoptosis in the metamorphosis of Mytilus coruscus.

Keyword: Mytilus coruscus; Apoptosis; caspase-3; larval metamorphosis; RNAi
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Preliminary construction of mutant library of Pyropia haitanensis

ZHANG Yichi, WANG Weilei, XU Yan, XU Kai, JI Dehua, CHEN Changsheng, XIE Chaotian
(Fisheries College, Jimei University, Xiamen 361021)

Abstract: In order to obtain artificial mutants of Phaitanensis, treatment of the gametophyte of P.haitanensis with different
intensities of y- ray irradiation. After recovery culture, the results showed that the amount of gametophyte cell death increased
with increasing of mutagen. Microscopic examination revealed that the number of mutant cells increased and then decreased
with increasing radiation dose. The gametophyte treated with 1300 Gy had the largest number of pigment mutation cells, which
was the best mutagenic effect. The isolated cells were obtained by seedling raising enzymatical method and was regenerated
into blades. Twenty-one materials were screened out preliminarily, and 11 phenotypic traits was analyzed by correlation
analysis and system analysis. The results showed that the coefficients of variation of Fi phenotypic traits was significantly
differed from the control, Correlation analysis showed that most of the characters had significant correlation. The cluster
analysis result showed that at Euclidean distance of 20, the 21 individuals were clustered into 4 groups Moreover, the mutant
NYB26, with significantly higher phycobiliprotein content and amino acid content than NSD35, was initially selected for
breeding. In conclusion, y-ray has a good mutagenesis effect on the gametophyte of P.haitanensis. This study provides rich

basic materials for the enrichment of P.haitanensis breeding research and its selection of excellent cultivars

Key words:Pyropia haitanensis, Gamma Ray, mutant, phenotypic character, cluster analysis
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Characterization of the main economic traits of new Pyropia
haitanensis strain W(0144-3

ZHAO Rui, XU Yan, XU Kai, WANG Wenlei, JI Dehua, CHEN Changsheng, XIE Chaotian
(JiMei University, Xiamen 361021)

Abstract: Character evaluation is the core work of P. haitanensis breeding. The growth rate, high temperature resistance, and
the contents of phycobiliprotein were measured on the hybrid selected strain WO144-3 and compared with a wild strain WT.
The results showed that: (1) After 20 days of culture, the average daily growth rate of W0144-3 strain was 17.59%, significantly
higher than WT by 1.92%, and the average daily wet weight rate was significantly higher than WT by 1.05%. The length/width
ratio of WO144-3 strain was always higher than WT strain, and the difference became larger and larger. At the end of the
culture, the length/width ratio of WO144-3 reached 129:1, which indicated that WO144-3 was a narrow-leaf strain. The blades
were incubated at 30°C for 10 days to test high temperature resistance, the growth rate of WO144-3 strain was 1.70 times
higher than that of WT strain. In addition, the maximum photochemical efficiency of photosystem Il Fv/Fm of WO144-3 didn’t
decrease significantly, but WT strain decreased by 59%. (4) The contents of phycobiliprotein of WO144-3 strain was 2.05
times higher than WT strain. There was no significant difference in chlorophyll a content both of them. The above results show
that WO144-3 is a narrow-leaf strain, which has the advantages of rapid growth, tolerance to high temperature stress and high
content of phycobiliprotein.

Keyword: Pyropia haitanensis, growth characters, high temperature resistance, phycobiliprotein
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The cDNA Cloning and Functional Verification of the
PhbZIP2 Gene from Pyropia haitanensis

ZENG Gaoxiong, WANG Wenlei, XU Kai, XU Yan, JI Dehua, CHEN Changsheng, XIE Chaotian
(Fisheries College, Jimei University, Xiamen 361021)

Abstract: Heat stress affects Pyropia haitanensis yield and quality, and is the main factor restricting the development of the P,
haitanensis industry. Studies have shown that transcription factors play an important role in plant resistance to adversity as
important regulatory factors. Previous studies found that the bZIP2 gene in P. haitanensis was significantly up-regulated under
heat stress, but the molecular mechanism of its response to heat stress is unknown. In this study, the function of PAbZIP2 gene
was analyzed by molecular biology and bioinformatics. The gene sequence was cloned by PCR technology and found that its
open reading frame length was 1314 bp, encoding 437 amino acids. Phylogenetic tree analysis showed that PAbZIP2 was
relatively conserved in the Rhodophyta and was closely related to Porphyra Umbilicalis. qRT-PCR results showed that PhbZIP2
gene was significantly induced by heat stress. To further clarify its molecular function, the transgenic expression system of
Chlamydomonas reinhardtii was constructed for functional verification. The results showed that Transgenic C. reinhardtii
plants exhibited obvious tolerance to heat stress. This study helps to clarify the molecular mechanism of bZIP transcription
factor regulating the response of P. haitanensis to high temperature stress, and provides theoretical basis for guiding the

breeding of new varieties with high temperature tolerance.

Key words: Pyropia haitanensis, High temperature, bZIP transcription factor, Chlamydomonas

reinhardtii, Transgenic
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Molecular cloning and functional characterization of - carbonic
anhydrase (CAs) in the gametophytes of Saccharina japonica

Huimin Hao', Zhigang Zhou?*
1.Key Laboratory of the Ministry of Education for the Development and Utilization of Aquatic Genetic Resources, Shanghai Ocean University,
shanghai, 201306,

2.International Research Center for Marine Biological Sciences, Ministry of Science and Technology, Shanghai Ocean University, Shanghai, 201306

Abstract: Carbonic anhydrase (CA), as a zinc-containing metal enzyme, can catalyze the reversible hydration reaction between
COz and HCO:s. In this study, rapid amplification of cDNA ends (RACE) was used to obtain the cDNA and DNA sequence of
a B-CA gene in gametophytic cells of kelp (Saccharina japonica), and the gene was named Sj-BCA. Then construct the
prokaryotic expression vector pET28a-SjCA, and transform it into Escherichia coli BL21pLysS to induce expression, and
obtain a molecular weight of approximately 36 kDa recombinant protein. The recombinant protein Sj-CA was purified using
the Bio-Scale Mini pre-packed filter column, and the specific activity of the hydratase was measured by the electrode method
to be 1.54 U/mg. The antibody was used to perform immunoblotting on the crude protein of kelp female and male gametophytes,
and the results confirmed the specificity of the antibody. It was confirmed by immunoprecipitation that the CA did exist in the
gametophytes of kelp. Using immunogold electron microscopy technology to perform subcellular localization, it was observed
that most of the colloidal gold particles were distributed in the periplasmic space of the kelp gametophytic cells. It is speculated
that it may be the conversion of HCOs™ in the water environment around the kelp cells into CO2. Enter cells and even

chloroplasts to promote photosynthesis.

Key words: carbonic anhydrase; enzyme activity; protein purification
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Gene cloning, prokaryotic expression and functional identification
of phospholipase A2 (PLA2) from the Myrmecia incisa

Meizhi Lin', shiqi Li', Zhigang Zhou?*

1.  Laboratory of the Ministry of Education for the Development and Utilization of Aquatic Genetic Resources, Shanghai Ocean University,
Shanghai 201306,
2. International Research Center for Marine Biological Sciences, Ministry of Science and Technology, Shanghai Ocean University, Shanghai

201306

Abstract: Phospholipid phospholipase A2 (PLA2) is a hydrolytic enzyme (EC 3.1.1.4) that specifically hydrolyzes and releases
glycerolipid sn-2 acylates to release lysophospholipids and free fatty acids. PLA2 participates in the acyl modification of
membrane lipids and synthesizes some special fatty acids into triacylglycerols (TAG) by means of Kennedy. In the high-
throughput sequencing data of the transcriptome of Myrmecia incisa, we screened a coding sequence of Citrus sinensis PLA2
(ADF55750.1) with a 40.5% homology to the 453 bp long Contig8456-14, and designed primers based on the sequence of the
fragment. The cDNA full-length sequence of this gene was cloned by rapid amplification of cDNA ends (RACE). To measure
its activity, the prokaryotic expression vector pET32a-PLA2 was constructed and transformed into Escherichia coli BL21 (DE3)
to induce expression by IPTG, and then purified recombinant protein by using Bio-Scale Mini expression pre-filtration column.
The results of in vitro thin layer chromatography (TLC) showed that the purified recombinant protein could hydrolyze
phosphatidylcholine (PC) to lysophosphatidylcholine (LPC), thereby identifying the gene function of MiPLA2. This study is
helpful to further explore how Myrmecia incisa preferentially synthesize.

arachidonic acid into TAG.

Keyword: Myrmecia incisa; phospholipase A2; TAG; prokaryotic expression; enzyme activity
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Discerning the putative U chromosome and the sex determining
regions of Saccharina japonica (Phaeophyceae)

Li Zhi, Du Yu, Zhou Zhigang

(International Research Center for Marine Biosciences, Ministry of Science and Technology, Shanghai Ocean University, Shanghai 201306)

Abstract: Saccharina japonica, an important economic species in brown algae, has a typical alternate life history of
heteromorphic generations and UV sex determination system, but little is known about the sex chromosomes and sex
determining regions (SDRs) in the S. japonica. In the present study, three female-linked (SJ-f 000170, MSj68-58-2 and
FSMSJ-1294) sex-specific molecular markers, which were developed on the basis of the Ectocarpus sp. sex-determining
regions. Discerning the putative U chromosome based upon the mono-color FISH profiles by these confirmed sex-linked
markers. Bacterial artificial chromosome (BAC) clones were screened and sequenced from the constructed BAC libraries of S.
Jjaponica female gametophytes by female-linked markers. Combined with the result of different gene expression between male
and female gametophytes of S. japonica using comparative transcriptome analysis, provide a preliminary identification of sex

determining regions in S. japonica U chromosome

Key words: Saccharina japonica, sex chromosomes, sex determining regions (SDRs), sex-linked markers, fluorescence in situ

hybridization (FISH), bacterial artificial chromosome (BAC), transcriptome
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Dose-dependent effects of folic acid on early cardiac development
of zebrafish embryos

HAN Xuhui, Zu Yao
(Shanghai Ocean University, International joint research center of Marine Bioscience, Ministry of science and technology, School of Fisheries and life,

Key Laboratory of aquatic germplasm resources exploration and utilization, Ministry of education, Shanghai, 201306)

Abstract: Folic acid, one of the 13 essential vitamins, plays an important role in cardiovascular development. Mutations in
folic acid synthesis gene 5,10-methylenetetrahydrofolate reductase (MTHFR) is significantly associated with the occurrence
of congenital heart disease. However, the mechanisms underlying the regulation of cardiac development by mthfr gene are
poorly understood. Here, we exposed zebrafish embryos to excessive folate or folate metabolism inhibitors. And we established
a knock-out mutant of mthfr gene in zebrafish by using CRISPR/Cas9. The zebrafish embryos of insufficient or excessive folic
acid, and mthfi”- mutant all gave rise to early pericardial edema and cardiac defect at 3 days post fertilization(dpf). The
expression levels of cardiac marker genes hand2, gata4 and nppa changed in the abnormality of folate metabolism embryos
and mthfi~~ mutant, and there is evidence that they are related to the change of methylation level caused by the change of folate
metabolism. In conclusion, our study provides a novel model for the indepth study of MTHFR gene and folate metabolism.

And our results reveal that folic acid has a dose-dependent biphasic effect on early cardiac development.

Key words: mthfi; folic acid; heart development; zebrafish; CRISPR/Cas9
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The Transcriptomic Responses of Blunt snout bream
(Megalobrama amblycephala) to Acute hypoxia alone, and in
combination with bortezomib

Shan-Shan Zhao', Xiao-Lei Su', Rong-Jia Pan, Guo-Dong Zheng*, Shu-Ming Zou*
(Shanghai Ocean University)

Abstract: Blunt snout bream (Megalobrama amblycephala) is sensitive to hypoxia. A new blunt snout bream strain, ‘Pujiang
No.2’, was developed to overcome this shortcoming. As a proteasome inhibitor, bortezomib (PS-341) has been shown to affect
the adaptation of cells to a hypoxic environment. In the present study, we examined how acute hypoxia alone (hypoxia-treated,
HN), and in combination with bortezomib (hypoxia-bortezomib-treated, HB), impacted the hepatic ultrastructure and
transcriptome expression compared to control fish (normoxia-treated, NN). The activities of alanine aminotransferase and
aspartate aminotransferase in the HB group were significantly (p < 0.01) higher than those in the HN group. In addition, more
severe liver damage such as vacuoles, nuclear atrophy, and nuclear lysis were observed in the HB group. RNA-seq was
performed on livers from the HN, HB and NN groups. KEGG pathway analysis disclosed that many DEGs (differently
expressed genes) were enriched in the FOXO, AMPK, PI3K-Akt and MAPK signaling pathway. We explored the adaptation
mechanism of ‘Pujiang No.2’ to hypoxia stress by using bortezomib, and combined with transcriptome analysis, accurately

captured the genes related to hypoxia tolerance advantage.

Keywords: Hypoxia, Megalobrama amblycephala, Pujiang No.2, Liver, Bortezomib, Transcriptome
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Effects of different living environments on hearing of the Yangtze
finless porpoise based on blood transcriptome method: wild and
ex situ reserve

LIU Wang, YIN Denghua, LIU Kai
(Wuxi Fisheries College, Nanjing Agricultural University, Wuxi,214000
Scientific Observing and Experimental Station of Fishery Resources and Enviroment in the Lower Reaches of the Yangtze River, Minstry of

Agriculture, Freshwater Fisheries Research Center, CAFS)

Abstract: In order to explore the effects of different living environments on the auditory function of the Yangtze finless
porpoise, we collected blood samples of the Yangtze finless porpoise living in wild (CJ) and ex situ reserve (XJ) for
transcriptome analysis. The results showed that 4613 differentially expressed genes were identified in the CJ and XJ groups,
and 81 genes related to hearing were further screened. Most of the antioxidant genes and heat shock protein genes were up-
regulated in the CJ group, and the antioxidant FOXO Pathway, bone developing-related TGF- Beta pathway and NF-Kappa B
pathway were activated in the CJ group. This study provides a new perspective for exploring the molecular mechanism of the
auditory system of the Yangtze finless porpoise in response to environmental stress, and provides an important theoretical

reference for rational protection of the endangered and rare species of Yangtze finless porpoise.

Key words: Yangtze finless porpoise; blood transcriptome; hearing; environmental stress; noise
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Estimates of the genetic parameters and genotype for inner shell
color and inner shell luster and the impact of environmental
influences in the golden strain of Hyriopsis cumingii

SUN Tianyang?®?, HE Zhiran®®, Zhiyi Bai*?<*, Hanfeng Zheng® *, Jiale Li&b¢
(*Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture and Rural Affairs, Shanghai Ocean University, Shanghai 201306,
China;
b Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University, Shanghai 201306, China
¢ Shanghai Collaborative Innovation Center for Cultivating Elite Breeds and Green-culture of Aquaculture animals, Shanghai, 201306, China
dKey Laboratory of East China Sea and Oceanic Fishery Resources Exploitation, Ministry of Agriculture, East China Sea Fishery Research Institute,

Chinese Academy of Fishery Sciences, Shanghai, 200090, China)

Abstract: In this study, we investigated the effects of the environment on the genetic parameters and their genotypes, on the
inner shell color and luster of F1 golden strain H. cumingii, reared at two sites (Chongming and Wuyi). Inner shell color
parameters and inner shell luster were recorded in 570 19-month-old individuals. Microsatellite-based DNA parentage analysis
was used to assign the mussels to 19 maternal half-sib families, including 41 full-sib families. This study demonstrated that
inner shell color parameters and inner shell luster could be improved by selective breeding. Environmental influences on
genotype for inner shell color and inner shell luster should be taken into account in future selective breeding programs in golden

strain H. cumingii.

Keywords: Hyriopsis cumingii; Inner shell color; Inner shell luster; Genetic parameters; Environment influences on genotype
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Alternation of antioxidant system and apoptosis of Sinonovacula
contricta under oxidative stress induced by ammonia

CHEN yukuan? WANG yizhen?, TAO liang?, Li chun?, Niu donghong?*,LI Jiale?®

(Shanghai Collaborative Innovation Center for Cultivating Elite Breeds and Green-culture of Aquaculture animals, Shanghai Ocean University,

Shanghai, 201306)

Abstract: In recent years, ammonia has posed a certain threat to the culture of marine shellfish. In order to investigate the
effects of ammonia on Sinonovacula contricta at the level of oxidative stress and apoptosis, in this study, clams were exposed
to two concentrations of non-ion ammonia (0.25mg/L,2.5mg/L) for 72h and recovered for 72h. The results showed that the
levels of reactive oxygen species (05, H202) and the activities of antioxidant enzymes (SOD, CAT, GPX) were significantly
increased in the high concentration group compared to the initial values and unable to return to normal values (p<0.05). Four
key genes(Bcl-2, Bax, Cyt-C, Caspase 7) in the mitochondrial apoptosis pathway were found to be differentially expressed
after ammonia stress (p<0.05). In situ observation of apoptosis by TUNEL showed that apoptosis was linearly related to dose
and time and was more pronounced in the gills. The experiment provides rich reference for further in-depth investigation into

the mechanism of toxic effects of ammonia on marine shellfish.

Key words: Sinonovacula contricta, ROS, oxidative stress, apoptosis
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Comparative transcriptome analysis of mixed tissues of black
porgy (Acanthopagrus schlegelii) with differing growth rates

LIN Zhijie®*, ZHANG Zhiyong®, Monica Favnebge Solberg®, CHEN Zigiang®*, WEI Mingliang®, ZHU
Fei®, JIA Chaofeng®, MENG Qian®, ZHANG Zhiwei®
?National Demonstration Center for Experimental Fisheries Science Education (Shanghai Ocean University), Shanghai, 201306
bJiangsu Marine FisheryResearch Institute, Nantong, Jiangsu, 226007, China

“Institute of Marine Research, P.O. Box 1870, N-5817, Bergen, 5000, Norway

Abstract: In order to explore the main regulatory genes and pathways of growth traits in black porgy, Illumina high-throughput
sequencing technology was used to perform transcriptome sequencing of mixed samples of brain, liver, and muscle tissues of
4-month-old black porgy individuals with different growth rates, followed by bioinformatics analyses. Using GO function
enrichment analysis and KEGG Pathway analysis, relevant regulatory pathways involved in the process of muscle growth and
material metabolism of black porgy were found. The results showed that 3104 DEGs were screened out in the transcriptome,
of which 1129 were up-regulated genes and 1975 were down-regulated genes, including MYH4, IGF-1, IGF-2, Myl3, MYH6,
Mb, GHR1 and other key genes involved in the regulation of muscle growth. Through GO and KEGG enrichment analysis, we
found 25 significantly enriched GO entries and 39 KEGG pathways related to growth, such as metabolic pathways, thyroid
signaling pathways, and PPAR signaling pathways. These differential genes and signaling pathways may play a key role in
regulating growth of black porgy, and provide a theoretical basis for further exploration of the key molecular mechanisms
regulating growth and development of black porgy, ultimately contributing to the development of unique breeding strains of

this species.

Key words: black porgy, transcriptome, growth traits, regulatory pathway
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Study on the carbonate alkalinity tolerance of Nile tilapia

WANG Yanling, ZHAO Yan*, ZHAO Jinliang
(Shanghai Ocean University/Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education, Shanghai 201306,

China)

Abstract: In this study, we examined two sizes of Nile tilapia (Oreochromis niloticus) [large: (21.56+0.27) g, small: (5.92+0.03)
g] to explore their tolerance to carbonate alkalinity. Different carbonate-alkalinity solutions were prepared with NaHCO3 to
carry out the following experiments: high concentration lethal experiments, acute alkaline stress experiments and chronic
alkaline acclimation experiments.The results show that the half lethal alkalinities of Nile tilapia upon acute stress for 96 h range
from 6.25 g'L" ! t0 9.01 g-L™!; The alkaline tolerance of tilapia is weaker than that of fishes which adapted to extreme alkaline
environment (e.g. Gymnocyprinus przewalskii), but it is still stronger than that of most freshwater cultured fishes; At the
juvenile stage, three times or more weight gain increases the alkaline tolerance of tilapia significantly; Tilapia can be acclimated
by daily alkaline increment of 2 g-L ™! in production; And the relationship of "time-alkalinity-mortality" upon acute alkaline

stress can be well fitted by the complementary log-log model.

Key words: alkaline stress; tolerance; Nile tilapia; size; complementary log-log model;
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Effect of GABA receptor on larval metamorphosis of the mussel
Mpytilus coruscus

Lin-Yu Wang, Yi-Feng Li",
College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306

Abstract: Gamma-aminobutyric acid (GABA) is an important inhibitory neurotransmitter in the central nervous system in
mammals. In marine invertebrates, GABA has been reported to induce larval settlement and metamorphosis in many species.
In this study, a GABAB: receptor gene has been found in the transcriptome data of Mytilus coruscus. The GABAB: receptor
gene was highly significantly expressed in the pediveliger stage than other development stages using the real-time fluorescent
quantitative PCR experiment (p <0.05), which suggests that the GABAB: receptor gene may regulate the larval metamorphosis.
The pharmacological experiment was conducted to study the effects of GABA and its receptor inhibitors (Bicuculline,
CGP52432 and Pimozide) on larval metamorphosis of M. coruscus. The results showed that 10*M GABA induced 27+3% of
the pediveliger larvae metamorphosis. All three GABA receptor inhibitors (10*M to 10°°M) significantly inhibited larval
metamorphosis compared to the control larvae(p < 0.05). This study indicated that the GABA receptor may participate in the
regulation of larval metamorphosis of M. coruscus, and provides a theoretical basis for studying the regulatory mechanism of

larval metamorphosis.

Keywords: Mytilus coruscus; GABA receptor; antagonist; larval metamorphosis
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Mutation breeding of hypoxia tolerance and super growth
Megalobrama amblycephala by a novel mutagenesis with
atmospheric and room temperature plasma

Su xiaolei; Zhao shanshan; Zheng guodong; Zou shuming

(Shanghai Ocean University)

Abstract: We used a novel atmospheric and room temperature plasma (ARTP) mutagenesis tool to successfully mutagen blunt-
snout bream (Megalobrama amblycephala) for the first time and obtain HS (Hypoxia tolerance+ Super growth) mutants of
blunt-snout bream. The optimal parameters for ARTP processing of fertilized eggs and sperm were screened out. The
morphological measurement of the selected hs population is significantly different from that of the control group. A total of
93.2GB clean data were received from two control groups (3 fish in each group) and two HS groups (3 fish in each group)
randomly selected, including 3132418 to 3223481SNPs and 912886 to 934664 InDels. The average mutation rate at the genome
level is about 0.30%. 3651 HS group special non-synonymous SNP mutations are located in 1223 genes. Combining kegg and
go terms, we screened out 4 hypoxia-related (Epo X1, VEGFR1, HO-1a, LPAR6) genes and 5 growth-related genes (FAS, 6-
PFK, somatostatin-1A, zinc transporter ZIP4, Apolipoprotein Eb), which were non-synonymous mutations at one or more sites,
and there is also a homozygous HO-1a. The result of these revelation will be useful in future selections of genetic breeding for

hypoxia-tolerance and growth traits in blunt-snout bream.

Key words: ARTP; mutation; Megalobrama amblycephala; hypoxia tolerance; growth; re-sequencing
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Isolation of prolactin gene and its differential expression during
metamorphosis involving eye migration of Japanese flounder
Paralichthys olivaceus

Yufeng Si, Hui Li, Xiaoling Gong, Baolong Bao
(Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources (Shanghai Ocean University), Ministry of Education, Shanghai 201306,
China)

Abstract: Eye migration during flatfish metamorphosis is driven by asymmetrical cell proliferation. To figure out Prolactin
(PRL) function in this process, the full-length cDNA of pr/ was cloned from Japanese flounder (Paralichthys olivaceus) in our
study. The deduced PRL protein shares highly conserved sequence with other teleosts, but has several amino acids loss
compared with higher vertebrates, including amphibians, reptiles, avian and mammals. Spatio-temporal expression of pr/ gene
displayed its extensive expression in the early development stages, while the limited expression of pr/ was observed in the
pituitary, brain, and intestine of adult fish. In situ hybridization showed the asymmetrical distribution patterns of pr/ gene
around the eyes during metamorphosis, which was coincident with the cell proliferation signals. Colchicine inhibited cell
proliferation and reduced the pr/ gene expression, which indicates that PRL was involved in cell proliferation in the suborbital
area of the migrating eye. The treatment of methimazole and 9-cis-retinoic acid respectively led to a reduction in the number
of proliferating cells and the downregulation of pr/ expression, suggesting PRL was regulated by thyroid hormone signaling
pathway and retinoic acid related signaling pathways. The results gave us a basic understanding of PRL function during flatfish

metamorphosis.

Key words: Prolactin, Flatfish, Cell proliferation, Metamorphosis, Eye migration
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Identification, expression and functional characterization of TLR
3 Signaling Pathway in Northeast Chinese lamprey (Lethenteron
morii)

ZHOU Zebin**¢, ZHANG Mengjie**<, QIU Jungiang®¢, REN Jianfeng®",
LI Weiming¢, ZHANG Xiangyang®, ZHANG Qinghua®®<k
(*Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education, Shanghai Ocean University, Shanghai, 201306,
China; ® International Research Center for Marine Biosciences, Ministry of Science and Technology, Shanghai Ocean University, Shanghai, 201306,
China; ¢Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture, Shanghai Ocean University, Shanghai, 201306, China; 9
Department of Fisheries and Wildlife, Michigan State University, East Lansing, M1, 48824, USA; ¢ Fujian Agriculture and Forestry University Institute

of Oceanology, Fuzhou, Fujian, 350002, China)

Abstract: In order to improve the research on the innate immune system of aquatic vertebrates and provide the basis for the
origin and evolution of TLR signaling pathway in the innate immune system in vertebrates. In this study, TLR3 and TLR3
adaptor molecule TRIF, named as LmTLR3 and LmTRIF, were identified in Northeast Chinese lamprey (Lethenteron morii).
The structural domain characteristics of two immune molecules were analyzed by bioinformatics methods, and the tissue
distribution and protein function of LmTLR3 and LmTRIF were preliminarily explored by fluorescent quantitative PCR and

immunology methods.

Key words: innate immune system; Northeast Chinese lamprey; Toll-like receptor 3; adaptor molecule
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The regulatory mechanism of Met-Kr-h1 signal transduction
pathway mediated Methyl farnesate involve in vitellogenesis from
Chinese mitten crabs, Eriocheir sinensis

LI Xilei, CHEN Tianian, XU Ruihan
(Anhui Agricultural University, College of Animal Science and Technology, Hefei 230036, China)

Abstract: To explore the regulation mechanism of methyl farnesate (MF) in the vitellogenesis in Chinese mitten crabs Eriocheir
sinensis, RACE technology was used to cloning the full-length cDNA of Es-Met and Es-Kr-h1. QPCR assay was used to determine
gene expression in different developmental stages and different tissues, and GC/MS method was used to detect the hemolymph
MF titer. In the present study, to explore the potential functional role of Es-Met and Es-Kr-hl in vitellogenesis, the expression
patterns of Es-Met, Es-Kr-h1 and Es-Vg genes were detected after MF treatment, ESA surgery, and RNAI. The main results are as
follows: The Es-Met and Es-Kr-hl genes are both highest expressed in hepatopancreas. QPCR and GC/MS results showed that
the expression pattern of Es-Met, Es-Kr-hl and Es-Vg in the hepatopancreas was strongly positively correlated with the
hemolymph MF titer during ovarian development. Further more, the trends of Es-Met and Es-Kr-h1 expression are completely
consistent. The expression of Es-Met, Es-Kr-h1 and Es-Vg in hepatopancreas can be simultaneously and significantly increased
with the addition of higher concentrations of MF in vitro, in vivo and ESA surgery. To further investigate the functional role of
Es-Met in vitellogenesis, RNA interference-mediated gene silencing was carried out both in vitro and in vivo. Results showed
that injection of EsMet double-stranded RNA (dsRNA) led to a significant decrease in EsVg expression levels. Taken together,

our results suggest that Es-Met and Es-Kr-h1 are involved in vitellogenin biosynthesis in E. sinensis.

Key words: Methyl farnesate, Met, Kr-h1, qPCR, RNAI, vitellogenesis
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Regulation of deltaD Gene on Vascular Endothelial Growth
Factor Family Genes (vegfaa and flt4) in Zebrafish (Danio rerio)

CHENG Yao**, DU Xuan®", BAO Linzhu®® , QIU Jungiang®®, ZU Yao®", LI Weiming¢,
ZHANG Qinghua b *
(® International Research Center for Marine Biosciences, Ministry of Science and Technology, Shanghai Ocean University, Shanghai, 201306, China; ®
Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education, Shanghai Ocean University, Shanghai, 201306,
China; ¢ Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture, Shanghai Ocean University, Shanghai, 201306, China;

4 Department of Fisheries and Wildlife, Michigan State University, East Lansing, MI, 48824, USA)
Abstract: In order to explore the regulatory effect of deltaD gene, a ligand of zebrafish Notch signaling pathway, on vegfaa
ligand and fIt4 receptor gene in vascular endothelial growth factor (VEGF) family, deltaD eukaryotic expression vector and
vegfaa and flt4 reporter gene vector were constructed in this experiment,using double luciferase reporter gene experiment, it is

clear that deltaD gene can affect vascular development by regulating vegfaa and fIt4 genes.

Keywords: Zebrafish (Danio rerio); deltaD; vegfaa; flt4; double luciferase reporter gene
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Eukaryotic Expression Vector Construction of Zebrafish (Danio
rerio) notch3 Gene and Its Expression Analysis

WANG Zirui*®, WU Kunkun®®, QIU Junqgiang®¢, Ren Jianfeng®®, Li Weiming¢, Zhang Qinghua <%

(* Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education, Shanghai Ocean University, Shanghai, 201306,
China; ® International Research Center for Marine Biosciences, Ministry of Science and Technology, Shanghai Ocean University, Shanghai, 201306,
China; ¢Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture, Shanghai Ocean University, Shanghai, 201306, China;

4 Department of Fisheries and Wildlife, Michigan State University, East Lansing, MI, USA, 48824)

Abstract: In order to further study the function of notch3 in zebrafish, according to its gene sequence, Notch intracellular
domain (NICD) was cloned, and then the expression vector pPCMV-N3ICD was constructed by homologous recombination.
Finally, the expression of N3ICD was verified by immunofluorescence and Western blot. Double luciferase reporter gene assay
found the eukaryotic expression vector pPCMV-N3ICD could significantly enhance the activities of rela and nfikb! promoters

in NF-xB family (nuclear factor-kB) .

Key words: zebrafish (Danio rerio), notch3, N3ICD, immunofluorescence, eukaryotic expression vector, NF-kB
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Effects of triptolide on embryonic development, angiogenesis and
heart of zebrafish

Gaituo Chen*® Kunkun Wu®® Heyi Liu *® Jungiang Qiu®¢ Ran Aa*® Qinghua Zhang?®<
(* Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education, Shanghai Ocean University, Shanghai, 201306,
China; ® International Research Center for Marine Biosciences, Ministry of Science and Technology, Shanghai Ocean University, Shanghai, 201306,

China; ¢ Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture, Shanghai Ocean University, Shanghai, 201306, China)

Abstract: In order to know the toxic effects of Tripterygium wilfordii on zebrafish embryos and cardiovascular development,
and to better study its efficacy and mechanism, this experiment observed and recorded the development, angiogenesis, heart
state and heart rate changes of zebrafish embryos after soaking with different concentrations of drugs for 12 h, 24 h, 36 h, 48

h, 60 h and 72 h, The experimental results provide a certain reference value for the clinical dosage of triptolide.

Key words: Triptolide, Zebrafish, development, blood vessel, heart
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Tissue structure and early development of olfactory sac in Siniperca
chuatsi

CHEN Ming, ZHAO JinLiang*

(Laboratory of Freshwater Fisheries Germplasm Resource, Ministry of Agriculture and Rural Affairs, Shanghai Ocean University, Shanghai 201306)

Abstract: In this study, histology, immunohistochemistry, scanning electron microscopy and transmission electron microscopy
were used to describe the histological characteristics and early development of olfactory sac in Siniperca chuatsi. The results
showed that S.chuatsi had two pairs of nostrils, and the anterior and posterior nostrils were closely connected with each other.
The olfactory sac is located in the olfactory cavities on both sides, which is composed of 1620 primary olfactory plates, and
is G-type olfactory sac. The primary olfactory plate generates secondary olfactory plate through folds. The distal edge of
olfactory plate is a non-sensory area, and the sensory area is mainly distributed on the secondary olfactory plate. Sensory region
contains five kinds of cells : cilia non-sensory cells, cilia sensory cells, microvilli sensory cells, supporting cells, basal cells.
There are lots of mucous cells in the non-sensory area. From larvae to young fish, the olfactory substrate was thin at 1-7 days
old, and there were a small amount of cilia on the surface of olfactory epithelium. The olfactory orifice was formed at 10 days
old, the first primary olfactory plate appeared at 26 days old, and eight primary olfactory plates appeared at 55 days old. Early
mandarin fish primary olfactory plate laterally parallel arrangement, the surface is relatively smooth has not yet formed
secondary olfactory plate. The results showed that the olfactory sac of S.chuatsi developed slowly in the early stage and was
not fully functional. With the increase in the number of primary olfactory plates and the formation of secondary olfactory plates,

their olfactory perception ability is enhanced

Keywords: Siniperca chuatsi, olfactory sac, olfactory epithelial cells, histology, early development
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Construction of a high-density genetic linkage map and mapping
of QTL for growth in black carp

SHEN Yubang, GUO Jiamin, WANG Angi, XU Xiaoyan, LI Jiale
Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University ,201306

Abstract: Growth related traits controlled by quantitative trait loci (QTL) are important economic traits in aquaculture fish
species. In this study, the first high-density genetic linkage map of black carp (Mylopharyngodon piceus) was constructed using
one F1 family comprising of 128 progenies, based on genotyping-by-sequencing (GBS). A total of 10,390 single nucleotide
polymorphisms (SNPs) were discovered and genotyped. A number of 4,108 high-quality SNPs were assigned to 24 linkage
groups (LGs) and the total length of the map was 1,708.53cM with a resolution of 0.51cM. Conserved syntenic relationship
between the high-density linkage map and the zebrafish chromosomes was detected. 17 suggestive QTL: one for body weight,
four for body length, six for body height, and six for body wide, were identified on three linkage groups (LG10, LG17, LG20).
The phenotypic variance explained (PVE) by these QTL ranged from 10.9 to 15.5%. The high-density genetic linkage map
serves as valuable genomic resources not only for understanding the genomic basis of economically important traits in this fish
species, but also for comparative genomics and evolutionary studies of black carp. The identified QTL provide important value

for ongoing marker assisted selection (MAS) in this fish.

Keywords: Black carp, Linkage map, Growth-related trait, Quantitative trait loci, SNP
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Temperature Effects on DistributionType of Skin Mucus Cells and
Mucus Immune Factors of Siniperca chuatsi

SHI YuSong, ZHAO JinLiang

(Laboratory of Freshwater Fisheries Germplasm Resource, Ministry of Agriculture and Rural Affairs, Shanghai Ocean University, Shanghai 201306)

Abstract: In order to understand the effects of different temperature conditions on the mucus cell types and immune factors on
the surface of siniperca chuatsi, the distribution and types of mucus cells on the surface of siniperca chuatsi were observed by
AB-PAS staining.The staining results showed that the number of mucous cells in the head was the largest, followed by the
dorsal abdomen, and the number of mucous cells in the tail was the least. Compared with the low temperature group (10 °C),
the increase of type Il mucous cells in the normal temperature group (20 °C) and high temperature group (30 °C) was the largest,
followed by type IV mucous cells, type I decreased slightly, and the change of type IIl was irregular. QPCR and Elisa were
used to detect the changes of expression levels of body surface immune factors (IgM, IL-1B, Hepcidin, AKP, SOD, ACP and
LYS). The results showed that the gene expression levels of IgM and Hepcidin increased with the increase of temperature,
compared with the low temperature group.The changes of the four enzyme activities were not obvious in the low temperature
group and the normal temperature group, but increased to the peak at 36 h in the high temperature group, and basically recovered

to the level of 0 h at 72 h.These results show that mucilage immunity varies significantly with temperature.

Key words: Siniperca chuatsi, skin mucous cells, Immune factors, temperature
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Histological study on pancreatic development of Mandarin fish
(Siniperca chuatsi)

LIU Hongtian, ZHAO Jinliang *, ZHAO Yan, TANG Shoujie, SONG Yingdu
(Key Laboratory of Freshwater Fishery Germplasm Resources, Ministry of Agriculture and Rural Affairs, Shanghai Ocean University, Shanghai

201306)

Abstract: Ontogenetic changes in pancreas histological distribution and characteristics of endocrine and exocrine cells were
investigated 1 to 30 dph (days post-hatch) and adult fish, used anatomy, hematoxylin-eosin staining and immunohistochemistry.
On the 1 dph, developed a distinct pancreas on the dorsal side of intestinal tract, the cells of Langerhans’ island was found on
day 11. Before the 16 dph, pancreas distributed to liver, stomach, anterior intestine mesenteries and pyloric caecum when it
appeared at day 18, thereafter, the distribution pattern was in accord with adult fish. The gland composed of many lobules,
acinar cells had positive reaction with trypsin antibody, insulin-immunoreactive cells were located in the central region of the
pancreatic islet, glucagon-immunoreactive cells were mainly restricted to the peripheral region. The results indicated of

mandarin fish pancreas is disperse-dense type and composed of endocrine and exocrine cells.

Key words: Siniperca chuatsi, pancreas, development
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WE: Mk C8 BRIRKEEAMIIEERS, HEEEMHSI R EI. C8 A& = TH: C8a. C8b Ml C8g. TEfl
KR T C8 HFAMLRA IR . FEARB T RGKRE - HrRA C8 HHEEAR AP TEAANFE . BTz 218
RT C8 ML Zetk . BRI AT KL C8 B RITE ML PR Hp 32 B S B fg . BRI LA FN R AR B
M AIHTHER T C8 REGthRE. EAMRSGMILERE, AR @ C8 W2 M E R ThRERE MG MR TR H
1 C8a-CD59 5 [ 5 & WL Gk /D 55— AN THREAR DGO il AWF FU 45 SR 8 84 MA C8 M BEL AT REAH T SEIR
AT i

R AMERG RERG e G EERT

Fish complement C8 evolution, functional network analyses, and
theoretical interaction between C8 alpha chain and CD59

Li Lisen', Yang Weining', Shen Yubang!, Xu Xiaoyan', Li Jiale!.
1 Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture,
Shanghai Ocean University, 201306

2 Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University ,201306

Abstract: Complement C8, as a main component of the membrane attack complex, has only been identified in vertebrates. C8
comprises three subunits: C8a, C8b, and C8g. In fish, there have been limited studies of C8. In the present study, phylogenetic
analysis indicated the complete divergence of C8 genes in different fish species. Codon usage bias analysis revealed the
evolutionary complexity of C8 genes. Selective pressure analysis found that C8 genes have been affected by negative selection
during evolution. The systematic functions of C8 were revealed by gene co-expression and protein-protein interaction network
analyses. Protein structural comparisons showed that putative functional residues and domains were conserved between the C8
subunits of human and grass carp. The first functionally-related site was absent in the simulated conformation of the grass carp
C8a-CD59 protein complex. The results of the present study provide a deeper understanding of the evolution and function of

fish complement C8.

Key words: Complement system  Gene network Grass carp Immunity Potential therapeutic target
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WE: N THF CDK2 TEINE K F AR 4 FURTHLA], AH 7045 3 CDK2 £:F 4K cDNA P41, FHiHTT
M, R FREAM (Exopalaemon carinicauda) CDK2 4K cDNA KN 1722bp, FFHHIEHE 918bp,
gl 305 NMEIERR. 7Eidtik L5 FENT 2 B B HAREINFI S [RE IR RS8Rl . Be-CDK2 11 U 8 Hh 3Rk i e
B O LA AH Ec-CDK2 [MRIAEIZHTHE AN, JFENDY R 21T . RNAL 45 R B, JEH dsSRNA R] LAY AE 22 5 5
RE W, Xy 1R, Ec-CDK2 7EH R FUF/MNEM: B 320 i AR 8 P R ¥E T R IER, i — P AER A
LINCTE Y = Rk e el I E i Rte ST

8. HRAN; CDK2; FiA4HT: RNA Fi#t

Cloning and functional analysis of CDK2 gene from Exopalaemon
carinicauda

ZHANG Pan'*®, HUA Songsong'®*, ZHANG Simian'*®*, WANG Panpan'**23, YAN Binlun'&>23,
GAO Huan'#23"
(Jiangsu Ocean University, Lianyungang 222005)
(1. Jiangsu Ocean University a. College of Marine Science and Fisheries; b. Jiangsu Key Laboratory of Marine Biotechnology, Jiangsu
Lianyungang 222005;
2. Co-Innovation Center of Jiangsu Marine Bio-industry Technology, Jiangsu Lianyungang 222005;

3. The Jiangsu Provincial Infrastructure for Conservation and Utilization of Agricultural Germplasm, Jiangsu Nanjing 210014; )

Abstract: In order to study the molecular regulation mechanism of CDK2 during ovarian development, the full-length cDNA
sequence of CDK2 gene was cloned and studied. The results are as follows: the full-length ¢cDNA length of CDK2 of
Exopalaemon carinicauda is 1722bp, 918bp open reading frame, encoding 305 amino acids. Evolutionarily, it is closest to
Macrobrachium nipponense and Macrobrachium rosenbergii, which are of the same decapod order. The expression of ec-cdk2
was the highest in ovary. With the development of ovary, the expression of Ec-CDK2 gradually increased and peaked in phase
III. RNAI results showed that injection of dsRNA could significantly delay the ovarian development cycle. These results show
that Ec-CDK2 plays a key role in the the accumulation of exogenous yolk substances, which provides a theoretical basis for

the further study of the molecular regulation mechanism of ovarian development of Exopalaemon carinicauda.

Key words: Exopalaemon carinicauda; CDK2; expression analysis; RNA interference
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Hemocyte responses of the oyster Crassostrea hongkongensis
exposed to diel-cycling hypoxia and salinity change

WEI Shuaishuai, XIE Zhe, DONG Haomiao, WANG Youji

(International Research Center for Marine Biosciences at Shanghai Ocean University, Ministry of Science and Technology, Shanghai 201306)

Abstract: Marine hypoxia caused by nutrient enrichment in coastal waters has become a global problem for decades, especially
diel-cycling hypoxia occurs frequently in summer season. On the other hand, sudden rainstorms and freshwater discharge make
salinity in estuarine and coastal ecosystems variable, which often occurs with hypoxia. To investigate the effects of diel-cycling
hypoxia and salinity changes on hemocyte immune function of C. Hongkongensis, oysters were exposed to a combination of
two dissolved oxygen (DO) concentrations (24h normal oxygen 6 mg/L,12h normal oxygen 6 mg/L and 12h hypoxia 2 mg/L)
and three salinities (10, 25 and 35%o) for 14 days. Subsequently, all treatments were restored to constant normal oxygen (6
mg/L) and salinity under 25%o for 3 days to study the recovery of hemocyte immune function from the combined stress. Our
results find that diel-cycling hypoxia and salinity change may impair the health and survival of the Hong Kong oyster C.

hongkongensis and may be the key factors for the mass mortality of this oyster in the field.

Key words: Hemocyte, Immune response; Oyster; Flow cytometry; Hypoxia; Salinity
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WE: NTRFTE MBI TAECIE (Bel-2/Cycs) [M4rFALHI, ARSLU0 a7 X PSR 1% /8 3 7 3¢ BAHE 7 H 3
BT X H MRE fl HNF-o ¥ %85G 00 . Bhah, FRATIIE SEI 5 58 B0 2 1 5 EZsvE I 8 T e e 3 J5 AR
AF40E Bel-2/Cyes ] mRNA FIZE 3R, FFHAEH Annexin V-FITC/PL BU4IEE T 88X T2 p 4l /£ F

KegiEl: AT REh T FoxiieEs B B

Functions analysis of Bcl-2 and Cycs promoters and their
transcriptional regulation by Zinc in Yellow Catfish

HE Yang, ZHAO Tao, CHEN Fang, SONG Changchun, ZHONG Chongchao, LUO Zhi
(Laboratory of Molecular Nutrition for Aquatic Economic Animals, Fishery College, Huazhong Agricultural University, Wuhan 430070)

Abstract: In order to investigate the molecular mechanism of Zinc-regulated apoptosis-related genes (Bcl-2/Cycs), we cloned
the promoters of these two genes and verified the MRE and HNF-a transcription binding sites in the promoter region. In
addition, the mRNA and protein expressions of Zinc on Bcl-2/Cycs in primary hepatocytes of yellow catfish were determined
by real-time fluorescence quantification and western blot, and the inhibitory effect of Zinc on apoptosis was confirmed by

Annexin V-FITC/PI double staining.

Key words: apoptosis, promoter analysis, transcriptional regulation, Zinc, vertebrates
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REMEREIR, WU BHE. GH R MAS BEART L BEAS N —4H, XCREAM HF BHR R8T —41, 1M JH Bk,
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Genetic diversity and structure analysis of Procambarus clarkii
stocks in Anhui Province

Wentao Cui!, Yufan Zou!, Gaolun Lv', Xing Li!,
Zhiyan Wang!, Zhiyi Bai'->%", Jiale Li"->*
(Key Laboratory of Genetic Resources for Freshwater Aquaculture and Fisheries, Shanghai Ocean University, Shanghai 201306, China
2 National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai 201306, China
3 Shanghai Engineering Research Center of Aquaculture, Shanghai 201306, China)

Abstract: Based on three artificial cultured populations of P. clarkii in Anhui (WH, XC and HF) as the research object, on
two wild population of P. clarkii in Anhui Province (TL and MAS) and four artificial cultured populations (JL, JH, GH and
XH) as a contrast. Ten pairs of procambarus clarkii microsatellite primers were selected to study the microsatellite genetic
diversity and genetic structure. The results revealed that the genetic diversity of P. clarkii artificial cultured in Anhui was higher
than wild population and four artificial cultured populations (JL, JH, GH and XH), and the XC population had the highest
genetic diversity. Tests of departures from Hardy-Weinberg equilibrium indicated all 10 loci in 9 stocks were significantly
deviated from Hardy-Weinberg equilibrium after Bonferroni correction and most of them have significant heterozygosity
deficiency. AMOVA analysis showed that genetic variation was determined within the population. Fst in most groups showed
moderate differentiation (0.05 < Fst <0.15). The gene flow demonstrated there had extensive gene exchanges between different
populations, particularly between GH and JH. UPGMA tree revealed that XC and HF belonged to the same clade, and WU\
GH. MAS and JL were in the other clade, whereas the remaining populations formed their own clade. STRUCTUR results
showed that most individuals in XC and HF populations were assigned to the same genetic population, suggesting that they
may have the same origin. The results showed that the cultured population of P. c/arkii in Anhui Province had high genetic
diversity, which provided reference for the protection and improvement of procambarus clarkii germplasm resources in Anhui
Province.

Keywords: P. clarkii; genetic diversity; genetic structure; microsatellites
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Comparative analysis of central corneal thickness between left
and right eyes of four fish models

LI Jin-peng, DU Juan, DENG Aiping, CHEN Ziyang, WANG Zhongduo
(Fisheries College, Guangdong Ocean University, Zhanjiang 524088, China)

Abstract: In order to develop a low-cost model of human corneal diseases, the model fish cornea was used as the experimental

object. The central corneal thickness of the left and right eyes of four model fish was measured and compared by optical

coherence tomography (OCT). It was found that there were stable and significant differences in the central corneal thickness

of the left and right eyes in the same species.

Key words: Oryzias curvinotus; Zebrafish; Oryzias latipes; Oryzias melastigma; Central corneal thickness
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The indicators of environmental stresses tolerance in abalone and
application to genome-wide association study

CHEN Nan 2, YU Feng ®, SHEN Yawei®, LUO Xuan®, YOU Weiwei®, KE Caihuan®
2 Jimei University, Fisheries College, Xiamen, 361021

b Xiamen University, College of Ocean and Earth Sciences, Xiamen, 361102

Abstract: China is the largest producer and consumer of abalone worldwide. However, abalone is facing severe environmental
pressure within the existing culture pattern. In addition, global warming exacerbates environmental challenges. Therefore, it is
important to accelerate genetic improvements in abalone tolerance to environmental stresses. It is problematic to evaluate stress
tolerance in abalone. In this study, the fluctuations of heart rate and attachment duration were hired to distinguish the different
tolerances. Combined with genome resequencing, the genome-wide association studies of stress tolerance were conducted in

abalone, which made a great step towards molecular assisted breeding.

Key words: abalone, stresses tolerance, heart rate, attachment duration, GWAS
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TWE: ZIHF «B (nuclear factor-kB, NF-xB) 5 S RIEMFL R 122 5 &-Fh A ar ik sh 7F G b 2 it 5 3R 3 SR
FIEA . NEMO #& NF-xB EEREE A AHAMNKE®E (Larimichthys crocea) H3iBE T NEMO $EA, B AAEK
B AL PRSI LL K AE NFxB 55 B8P HIER .. 43 E/R ORF 4 1698bp, FE4iiy 565 MK, W4
Tt 64.70kDa. LcNEMO 75 Frie il (¥ B L4 3 RIE FE P RE S i s - Ak, LeNEMO 1) i 25 305 NF-«B K
TNF-o PJE BT A T4 5E A7 45 R B7R LeNEMO 1 33 NF-«B W2 p65 A% . A5 IR LENEMO 7E NF-
kB 55 HHIER, WA KE NF-xB 5 5BHS 5 G0 N A E T A,

KRB KiEf; #ZKET «B; p65; NEMO

The NEMO positively regulates the NF-kB pathway by
promoting p65 to enter the nucleus, Larimichthys crocea

TAN Qing, YAO Cuiluan
(Fisheries College, Jimei University, Xiamen 361021)

Abstract: Nuclear factor kB (NF-«xB), as a multifunctional transcription factor, is involved in various physiological and
pathological processes. The regulatory IKK-subunit NF-«kB essential modulator (NEMO) plays an important role in NF - « B
signaling pathway. In the present study, NEMO gene was cloned from Larimichthys crocea. The tissue expression profiles of
LcNEMO, were analyzed and its role in the NF-kB signaling pathway. The open reading frame (ORF) of Lc(NEMO was 1704bp
in length, encoding 567 amino acids with predicted molecular weight (Mw) of 64.85 kDa and theoretical isoelectric point (pl)
of 5.40. The expression of Lc(NEMO were widely distributed in all determined tissues, with the most predominant expression
in brain. In addition, The NF-kB and TNF-o promoter activation of large yellow croaker could be significantly activate by
overexpression of LcNEMO alone. The subcellular localization showed that LeNEMO could induce NF - k B subunit p65 into
nucleus. This finding provides supporting data that Lc-NEMO plays an important role in NF - « B signaling in Larimichthys

crocea, as well as exploring the involvement of NF-«B signaling pathway in immune response laid the foundation.

Key words: Larimichthys crocea, nuclear factor-«B, p65, NEMO
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Study on population genetic structure of bowback medaka
growing in different latitudes

YAO Zebin, LONG Shuisheng, WANG Chun, ZHANG Hairui, Guo Yusong,
DONG Zhongdian, WANG Zhongduo *
(Fisheries College, Guangdong Ocean University; Zhanjiang 524088)

Abstract: In order to explore the population structure of Oryzias curvinotus growing in mangroves at different latitudes, so
as to better understand and protect mangrove biodiversity.In this experiment, the whole-genome resequencing of medaka
from four geographical locations was re sequenced.Phylogenetic analysis, population genetic structure analysis and genetic
diversity analysis were carried out by identifying SNP loci and mining mitochondrial data.The results showed that the closer

the habitat was to the equator, the greater the selection pressure on medaka species.

Key words: Oryzias curvinotus, SNP, Whole-genome resequencing, Population genetics, natural selection pressure
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Phylogenetic analysis of five hermatypic based on COI gene

Fu Jian Rong, Liu Li
(Guangdong Provincial Key Laboratory of Aquaculture in South China Sea for Aquatic Economic Animal of Guangdong higher Education Institutes,

Fisheries College, Guangdong Ocean University, Zhanjiang 524025, China;)
Abstract: The COI gene fragments of 10 hard corals in XuWen area were compared and analyzed by specific amplification
sequences of COI gene, and phylogenetic trees were constructed by NJ and ME. The results showed that the proportion of G+C
in the sequence was 42.4%, and the transposition and transformation occurred in the third place (82.61% and 71.43%).

Compared with the traditional classification of XuWen coral, the genus Chrysanthemum coral existed and developed.

Key words: Coral, COI genes, Pylogenetic tree
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Molecular identification of Gammaridea samples in cage fouling
organism in the sea area of Zhanjiang based on COI gene

Zhou Jiali, Liu Li, , Wang Xuefeng
(Guangdong Ocean University, College of Fisheries, Guangdong, Zhanjiang 524088 )

Abstract: DNA barcoding and morphology were used to identify the fouling organisms of macrobrachium unguiculatus in the
cage, which provided a reference for molecular species identification. The results of morphological and molecular genetic
analysis show that both NJ phylogenetic tree and ABDG classification support the classification of 28 samples into 4

populations, of which the dominant species was Gammaropsis digitata.

Key words: Gammaridea, COI sequences, Genetic structure, Species diversity
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FAED: AL Y B IR B A2 7 7™ A ) R B SR . IRAER WU R (Poly 1:C) HIIBUS A I /7 T
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Ak, mAME, ARER, £ eh AR THES, Hd 48h 410, HZAM. B R4 Poly (1.O)
HR TR 38T XU e OB I G VA LT s R (fMA 3 (C3)). fMA 4 (C4)) RBEME, 4R ExR
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Polyinosinic acid Effects on Stimulates Blood Cell Size of
Morphology and its Inflammatory Immune Factors of Siniperca
chuatsi

XuJun, ZHAO JinLiang
(Laboratory of Freshwater Fisheries Germplasm Resource, Ministry of Agriculture and Rural Affairs, Shanghai Ocean University, Shanghai 201306)

Abstract: Infectious spleen and kidney necrosis is a major viral disease that seriously harms Siniperca chuatsi. Explore the
changes in the morphology and size of blood cells and the production of immune factors in Siniperca chuatsi under different
time sequence after polyinosinic acid (Poly 1:C) stimulation. Comparing the differences in blood cells of Siniperca chuatsi at
different time sequences (3h, 6h, 24h, 36h, 48h, 72h, 96h), the staining results showed that the number of monocytes and
lymphocytes in white blood cells increased significantly, and the levels returned to normal at 36h. Blood smears were stained
with Giemsa, and the long and short diameters of red blood cells were measured by optical microscope observation. The results
showed that there was a significant downward trend at 6h, and the number of red blood cells, monocytes, and neutrophils at
48h Poly (I: C) The group is larger than the control group. The reactivity of serum immune factors (complement 3 (C3)) and
complement 4 (C4)) was detected by double antibody sandwich enzyme-linked immunoassay. The results showed that the
treatment group at 6h and 24h in C3>control group, the difference was significant (p<0.05)), the treatment group>control group
in C4 at 96h, the difference was significant (p<0.05). The results showed that after Poly (I:C) stimulation, the morphology and

size of blood cells and immune factors of Siniperca chuatsi were significantly affected at different timings.

Key words: Siniperca chuatsi, Polyinosinic acid,Blood Cell, Inflammatory Immune
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WE: WERRIE I U R AR B (PEPCK)) V2 AEAE T i S ) . SR AN ILE T, MBS RRAA I U AR A CO2 B A
HEE LR (OAA). HEWALTHET4UML + 1) PEPCK 2 5153 NJUMLE CO2 #5405 OAA LAETE . JNIHIE A
PEPCK [JZh#g, ASCilid PCR JriE3R1BIGTH AL PEPCK ZE R[] cDNA K741, 3L 1734bp, Zwi— N5 577 M
BERRAEE R, EWE BTN BNZE AL TR b . W@ %R IAH A pET32a-PEPCK, JFR H AL 2K
B BL21, ¥553A83K4% PEPCK BHAEH, RAMEHR Bk s HARXS 40 T &y 63 kDao FIH SN 52 5E &
PCR(qPCR) /7541y PEPCK JERITEA A CO2 MR &M THIRIEE N, SREREK COREZXMHTHIRIAE
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Gene cloning and functional characterization of
Phosphoenolpyruvate Carboxylase (PEPCK) in the gametophytes
of Saccharina japonica

Lin Peichong, Bi Yanhui
(Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources Conferred By Ministry of Education, Shanghai Ocean University,

Shanghai, 201306)

Abstract: Phosphoenolpyruvate Carboxylase (PEPCK) exists in higher plants, catalyzes phosphoenolpyruvate and CO2 to form
oxaloacetate (OAA). It was speculated that PEPCK located in the cytoplast of S. japonica, and involved in convert intracellular
COz2 into OAA for storage. In this paper, the full-length cDNA of PEPCK was cloned by PCR from the gametophytes of S.
japonica, constituted of 1734bp, encoded a 577-amino acids protein to verify the function of PEPCK in the cytoplast.
Bioinformatics predicted that the protein was located in the cytoplast. The prokaryotic expression vector pET32a-PEPCK was
constructed and transformed into Escherichia coli BL21. The recombinant protein of PEPCK was obtained by induced
expression, polyacrylamide gel electrophoresis showed the molecular weight was about 63 kDa. Real-time fluorescent
quantitative PCR (qPCR) was used to analyze the expression of PEPCK gene in S. japonica under different CO2 concentrations,
compared with low CO: concentrations, the result proved that expression of gene was significantly increased under high CO2
concentrations to speculated that PEPCK was an important component of inorganic carbon concentration mechanism of S.

Japonica, and involved in COz storage in cytoplast.

Key words: Saccharina japonica; Phosphoenolpyruvate Carboxylase (PEPCK); inorganic carbon concentration mechanism;

gene expression; prokaryotic expression
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Beak morphology variation of Uroteuthis edulis based on
geometric morphometrics

WANG Chao?, FANG Zhou®°, CHEN Xinjun®®
(? College of Marine Sciences of Shanghai Ocean University, Shanghai 201306, China;
® Ministry of Education Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources, National Engineering Research Center for
Oceanic Fisheries, Key Laboratory of Oceanic Fisheries Exploration, Ministry of Agriculture and Rural Affairs, Scientific Observing and

Experimental Station of Oceanic Fishery Resources, Ministry of Agriculture and Rural Affairs, Shanghai 201306, China)
Abstract: In order to explore the pattern of growth change of Swordtip squid (Uroteuthis edulis) beak, this study use geometric
morphometric methods to analyze the differences in beak size and morphology in different ontogenetic stages. The results show
that the beaks pattern of U. edulis shows gradient law during development, meanwhile beak also showed an allometric growth,

this may be related to the feeding and environment change during ontogenetic stage of U. edulis.

Key words: Uroteuthis edulis, beak, geometric morphometrics, ontogenetic
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Effects of characteristic amino acids of collagen on the growth of
LPS-treated cell from the calipash of Chinese soft-shelled turtle
Pelodiscus sinensis

ZHOU Beining, SONG Wei, PAN Jiacheng, LI Caiyan
(College of Biological & Environmental Sciences, Zhejiang Wanli University, Ningbo, 315100)

Abstract: The objective of this study was to investigate the mitigative effects of three typical amino acids of collagen (glycine,
hydroproline and proline) on the oxidative stress of calipash from Chinese soft-shelled turtle Pelodiscus sinensis. The primary
fibroblast cell culture method and lipopolysaccharide (LPS)-treated model of the embryonic calipash were established. The

growth and proliferation of cells were studied by MTT and hematoxylin-eosin (HE) staining.

Key words: Pelodiscus sinensis, calipash, glycine, hydroproline, proline, collagen
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SR MATRE: R FRDTR S T
Lipophagy mediated glucose-induced lipid metabolism via

ROS/AKT/Beclinl pathway

WU Lixiang , XU Yichuang , Hogstrand C, ZHAO Tao,WU Kun, Xu Yiheng, Liu Wei, Luo Zhi
(Laboratory of Molecular Nutrition for Aquatic Economic Animals, Fishery College, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: To explore the mechanism and role of lipophagy in the glucose-induced lipid metabolism, We demonstrated the role
of lipophagy induced by different levels carbohydrates and high glucose in lipid metabolism using the histological assessment,
Transmission Electron Microscope, enzyme activity determination, QPCR, Western blotting, immunofluorescence, and
immunoprecipitation. And explored the mechanism of lipophagy in different levels carbohydrates and high glucose in yellow

catfish (P, fulvidraco).

Key words: glucose, lipophagy, lipid metabolism; Molecular mechanism
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SMRT sequencing of the full-length transcriptome of the
Coelomactra antiquata

Deng Aiping, Li Jinpeng, Yao Zebin, Chen Ziyang, Guo yusong, Luo Jie, Wang Zhongduo
(Guangdong Provincial Key Laboratory of Aquaculture in South China Sea for Aquatic Economic Animal of Guangdong higher Education Institutes,

Fisheries College, Guangdong Ocean University, Zhanjiang 524025)

Abstract: Coelomactra antiquata is an important aquatic economic shellfish with high medicinal value. In the present study,
we conducted the first full-length transcriptome analysis of C. antiquata by using PacBio single-molecule real-time (SMRT)
sequencing technology, and identified 39,209 unigenes sequences. At the same time, we carried out structural analysis and

functional annotations on these sequences, which can provide reference for subsequent molecular biology related research.

Key words: Coelomactra antiquata; Full-length transcriptome; SMRT sequencing; RNA-seq; Function annotation
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WE: N TIRI CDK6 JPHIFHIE. HEIRIEE B L HACNME B fE R, <3288 FH RACE SR e 7 = MLk
CDKG6 #:H ¥ cDNA 4x1, 12 Fil qPCR AR 2258 R AR 52 T CDK6 75 = IS E I 2H 2R 1) 2808 T 58 7, il Id RNAi
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KE#iA: CDK6: =MW, qPCR; 4Hi0/EWIME: RNAI

Molecular cloning and functional characterization of CDK6 gene
in freshwater pearl mussel, Hyriopsis cumingii

FENG Shangle, WANG He, LI Xuenan, LI Wenjuan, BAI Zhiyi, LI Jiale
(Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture, Shanghai Ocean University, Shanghai 201306)

Abstract: To study CDK6 sequence characteristics, tissue expression and its role in the cell cycle. In this study, the full-length
cDNA was cloned by RACE technique, and the expression and localization of CDK6 in the mantle tissues of Hyriopsis cumingii,
were investigated by qPCR and in situ hybridization. After the interference of CDK6 by RNAI technology, the expression of
downstream genes related to the cell cycle regulatory pathway and the change of mantle cell cycle phase were investigated

after the interference.

Key words: CDK6, Hyriopsis cumingii, qPCR, Cell cycle regulation, RNAi
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Sequence analysis, expression, acuquisition of prokaryotic
recombinant protein and pro-inflammatory effect of
Interleukin-17B in Cyprinus carpio

Wang Yujing?, Xu Yuxin?, Feng Wenrong®®, Li Jianlin®®, Li Hongxia® , Su Shengyan?®, Song
Changyou? ®, Tang Yongkai® **, Yu Juhua? ®*
(*Wauxi Fisheries College, Nanjing Agricultural University, Wuxi City, Jiangsu Province, 214128;

b Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi City, Jiangsu Province, 214081)

Abstract: Interleukin-17 (IL-17) is an important inflammatory factor. In this study, two IL-17B genes (CcIL-17B1 and CciL-
17B2) were excavated in carp by using homology search and gene cloning, and the sequence characteristics of carp /L-17Bs
gene sequence and collinearity analysis were performed. The expression pattern of carp /L-17Bs were revealed by qPCR. Used
E.coli expression system to obtain NusA-17B recombinant protein. Injected NusA-17B through the carp intestine in vivo and
incubated kidney tissue using NusA-17B in vitro, the expression of inflammatory factors was determined by sectioning and

quantitative PCR, and the pro-inflammatory effect of carp IL-17B was determined in vivo and in vitro.

Keyword: Cyprinus carpio; IL-17B; gene expression; recombinant protein; inflammatory response.
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Molecular cloning and functional characterization of
sarco/endoplasmic reticulum Ca**ATPase from Chinese mitten
crab (Eriocheir sinensis)

Junjie Yu?, Wenrong Feng®, Xue Chen®, Shengyan Su?, Jiachun Ge®, Yongkai Tangab*
(Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214081; Key Laboratory of Freshwater Fisheries and Germplasm Resources

Utilization, Ministry of Agriculture and Rural Affairs, Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences)

Abstract: Ca”>" ion plays an important role in Ca®" signaling and regulates various physiological functions of cells. The active
transport of Ca* from the cytosol to the lumen of the sarcoplasmic or endoplasmic reticulum is achieved by sarco-endoplasmic
Ca?"-ATPases (SERCA). In this study, we cloned a full-length cDNA encoding a putative SERCA protein from the Y-organs
in Chinese mitten crabs. qPCR indicated that Es-SERCA was widely expressed in eyestalk, muscle, gill, hepatopancreas,
intestine, heart and Y-organ tissues, and the stage-specific changes among different tissues indicated a functional role of Es-
SERCA in calcium homeostasis. The relative expression of the Es-SERCA in Y-organs during the molting cycle was similar to
the change pattern of ecdysone concentration in hemolymph, indicating Ca?* signaling stimulated ecdysone synthesis in Y-
organs. Our study provides a reference for further research on the molecular mechanisms of the molting of Chinese mitten

crabs.

Key words: Eriocheir sinensis; SERCA; Molting; Calcium signaling
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Cloning and Expression of a novel SOD gene from mussel
Hpyriopsis cumingii

ZHANG Shuang, CHEN Pei, MA Xinglong, LU Yuexi, YANG Shoubao
(College of Life Sciences, Shaoxing University, Zhejiang, Shaoxing 312000)

Abstract: In order to obtain a large amount of high-purity Cu/Zn SOD2 recombinant protein, in the present study, a Cu/Zn
SOD2 prokaryotic expression vector was constructed, the expression conditions were optimized, the soluble induction
expression, purification and enzyme activity measuring were carried out . The results showed that, the recombinant expression
pET32a-Cu/Zn SOD2 was successfully constructed. The expression products were electrophoresed by SDS-PAGE, and there
was a clear band between approximately 20-25KDa; the purified Cu/Zn SOD2 recombinant protein was subjected to WST-8
Method for determination of higher enzyme activity. This study provides a basic material for further analysis of the function of

Cu/Zn SOD recombinant protein.

Key words: Hyriopsis cumingii; Superoxide dismutase; Recombinant expression; Purification
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STUDY ON FEMINIZATION OF CHANNEL CATFISH
INDUCED BY 17B-ESTRADIOL

XU Si-gi!, ZHANG Shi-yong??, WANG Ming-hua?3, CHEN Xiao-hui>3, BIAN Wen-ji'> >3
(1. School of Marine Science and Fisheries, Jiangsu Ocean University, Lianyungang 222005, China; 2. Freshwater Fisheries Research Institute of
Jiangsu Province, Nanjing 210017; 3. The Jiangsu Provincial Platform for Conservation and Utilization of Agricultural Germplasm, Nanjing 210014,

China;)

Abstract: In order to establish an accurate and rapid method to identify the genetic sex of channel catfish and explore the
appropriate method of feminization and 17f-estradiol doses for male channel catfish. The product of sex-linked SNP specific
primer extension reaction was hybridized with DNA probe, and then detected by nucleic acid test paper based on immune
colloidal gold technology. artemia and artificial compound feed were used as 17B-E2 vector to feed catfish larvae continuously
for 27 days. The growth data and survival rate of catfish in each group were measured and counted at 60 dahs, the sex reversal
rate also was calculated in combination with the genetic sex identification results. Furthermore, the ovarian development of
XX and XY females in each group was compared and analyzed based on the H&E staining of ovary tissue paraffin sections.
Finally, 17B-E2 contents in tissues of sex XY females in each group were detected and compared with control females at 270
dahs. This study revealed that the specific primer extension reaction of sex-linked SNP combined with nucleic acid test paper
based on immune colloidal gold technology could accurately and quickly identify the genetic sex of channel catfish and
established 17B-E2 induced feminization of XY male channel catfish, and laid a solid foundation for the subsequent cultivation

of new male channel catfish varieties.

Key words: channel catfish; genetic sex; sex-linked SNP, 17B-estradiol, feminization, sexual reversal
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Identification and analysis of salinity stress response genes in
Channel Catfish (Ictalurus punctatus)

DUAN Yonggiang, XU Sigi, ZHANG Shiyong, WANG Minghua, BIAN Wenji, CHEN Xiaohui

(College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306 )

Abstract: In this study, through salinity half-lethal test, salinity stress test and identification analysis of MAPK gene family, the
changes of transcription level under different salinity stress were detected by comparative transcriptomics, so as to reveal the gene
expression regulation network of channel catfish (Ictalurus punctatus) in response to salinity stress, identify differentially
expressed functional genes and their biological processes. Identify and analyze MAPK gene family, calculate RPKM (reads per
kilobase per million mapped reads) of family members without salt concentration based on transcriptome sequencing data, screen
differentially expressed gene family members, and explore the role of MAPK family members in response to salinity stress. The
successful development of the experiment is helpful to the genetic analysis of the growth characteristics of channel catfish under
salinity stress and the mechanism of coping with salinity stress, and provides a new direction and theoretical basis for its salt
tolerance breeding.

Key words: channel catfish, salinity, half-lethal, stress, transcriptomics, Mapk gene
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Analysis of biological response of coelomocytes from different
parts after evisceration by single cell sequencing in Apostichopus
japonicus

WANG Zhenhui?, REN Yuan®®, FAN Xuyuan®°, SUN Qirui*°, WANG Yinan?, LI Qiang?
2Department of Ocean Technology, College of Marine and Biology Engineering, Yancheng Institute of Technology, Yancheng, 224051, China;
g

bSchool of Bioengineering, Dalian University of Technology, Dalian, 116024, China; °Dalian Ocean University, Dalian, 116023, China)

Abstract: There is a complex water-vascular system in sea cucumber, Apostichopus japonicus, which contains a large number
of coelomic cells and these cells are same in type. However, both of coelomic cells differ significantly in the proportion of
subpopulations. As an appendage of the water-vascular system, polian vesicle is the only organ retained except the body wall
after evisceration. So it is considered to play an important role in the recovery of coelomocytes and tissue regeneration of
Apostichopus japonicus. In order to address the role of polian vesicle in the recovery of coelomocytes after evisceration, the
coelomocytes from polian vesicle and coelom before evisceration and at 6 h after evisceration were sampled and sequenced by
single-cell RNA sequencing technology. Through the mining and analysis of transcriptome library data and subsequent
experimental demonstration, the similarities and differences between coelomocytes from coelom and coelomocytes from polian
vesicle in the molecular level were preliminarily clarified, and furthermore, their biological roles in the rapid recovery of

coelomocytes will also be investigated.

Key words: water-vascular system, polian vesicle, coelomocytes, single-cell RNA sequence, evisceration, regeneration
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Effects of culture density on growth, antioxidant and metabolism
of Sinonovacula constricta

Li chun, Li haoyu, Niu donghong*, Li jiale

(Shanghai Collaborative Innovation Center for Cultivating Elite Breeds and Green-culture of Aquaculture animals, Shanghai, 201306)

Abstract: Sinonovacula constricta was selected as the research object. Three culture density groups were set up, respectively
30, 60 and 90 grains/box (G30, G60 and G90), with a culture cycle of 60 days. The effects of different density on growth and
survival rate of Sinonovacula constricta, antioxidant enzyme and metabolic enzyme in hepatopancreas were determined. The
results showed that the survival rate of G30 in low density group was the highest, and the specific growth rates of shell length,
shell width, shell height and body weight in low density group were significantly higher than those in G60 and G90 groups
(P<0.05). The activity of antioxidant enzyme GSH-Px in G90 group was significantly higher than that in G30 and G60 groups
(P<0.05), and the initial value of SOD activity decreased to a certain extent compared with t-AOC. The activity of metabolic
enzyme PFK in G60 group was significantly lower than that in G30 and G90 groups (P<0.05), and the ACTIVITY of SDH in
G60 group was significantly higher than that in G30 and G90 groups (P<0.05). In conclusion, high density culture would reduce
the antioxidant level of Sinonovacula constricta, and at the same time, the aerobic metabolism of Sinonovacula constricta was
relatively strong under reasonable culture density, which provided reference for the exploration of the appropriate culture

density of Sinonovacula constricta.

Key words: Sinonovacula constricta, breeding density, growth, antioxidant, metabolism
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Cloning and expression analysis of leptin and receptor genes in
Seriola aureovittata

Abstract: In this study, two leptin ligands (/epa and lepb) and two receptor genes (lepr; leport) were obtained by RACE method.
lepa gene contains 486bp ORF encoding 161 amino acids, lepb gene contains 47 1bp ORF encoding 156 amino acids, lepr gene
contains 3498bp ORF encoding 1165 amino acids, leport gene contains 396bp ORF encoding 161 amino acids, edited code
131. Fluorescence quantitative PCR detection showed that Seriola aureovittata leptin and its receptor genes were expressed in
various tissues. /epa mRNA was highly expressed in brain muscle and ovary, /epb mRNA was highly expressed in brain muscle
and /epr mRNA was highly expressed in gill, kidney and ovary. The leprot mRNA is significant in the brain and ovary . The
leprot mRNA is significantly expressed in the brain and ovary. During embryonic development, lepa, lepb and leprot can be
detected. lepa mRNA, lepb mRNA expression level tends to rise with embryonic development as a whole. /epr mRNA
expression trend presents a bell-shaped curve and reaches the peak. leport at 64 cell stage mRNA levels peak when the egg is
fertilized. The lepa mRNA, lepr mRNA and /eport mRNA expression levels of Seriola aureovittata are gradually increased in
the epidemiological stage, and significantly decreased in the epidemiological stage, indicating that lep/lepr system has

significant effects on the feeding transformation strategy, growth and development of young and infected Seriola aureovittata.

Keywords: Seriola aureovittata, leptin, leptin receptor, cloning, tissue table
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Cloning and expression of carboxylesterase (Es-CXEG6) gene from
Eriocheir sinensis and its association with methyl farnesoate

XU Ruihan, CHE Shunli, ZHU Lemei, PENG Xinran , LI Xilei

(College of Animal Science and Technology, Anhui Agricultural University, Hefei 230036)

Abstract: Methyl farnesate (MF) is an important sesquiterpenoid regulating many crustaceans important physiological
processes, including ovarian development and reproduction. In the present study, RACE technology was used to clone the full-
length (1919 bp) cDNA of carboxylesterase (Es-CXE6) from the hepatopancreatic of the Eriocheir sinensis. Sequence analysis
showed that Es-CXE6 belongs to the Carboxylesterase superfamily. QPCR technology was performed to detect the relative
expression of Es-CXEG6 after MF treatment and ESA surgery. QPCR results showed that Es-CXE6 has a negative correlation
with hemolymph MF titer during ovarian development. IN addition, ES-CXE6 gene expression was significantly increased
after MF treatment and ESA surgery. In summary, the results of this study showed the relation of Es-CXE6 with MF titer in E.

sinensis.

Key words: Eriocheir sinensis, Es-CXE6, methyl farnesoate, gene expression
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Growth performance and gonadal development of the second-year
early-maturing and late-maturing strains of the fifth selective
generation of Eriocheir sinensis

FAN Chenwei?, JIANG Xiaodong?, CHENG Yongxu?, Wu xugan®
(*Shanghai Ocean University, College of Fisheries and Life, Shanghai 201306, China)

Abstract: This study was aimed to evaluate the growth and gonad development of selected strains of Eriocheir sinensis: early-
maturing strain (EM) and late-maturing strain (LM). The results showed that: (1) The final body weight and WGR of the
breeding strains were higher than the control group during the juvenile culture stage. (2) During the adult culture stage, the
final body weight of two strains was higher than that of the control group; The puberty molting time of EM was earlier than
the other two groups, and the proportion of puberty molting in August 15 was significantly higher than LM; The GSI of the
EM was always higher than the LM; The proportion of female LM>140g was significantly higher than that of the control group.
The results showed that selective breeding is an effective means to regulate growth performance and gonad development of E.

sinensis.

Key words: Chinese mitten crab; selective breeding; growth performance; puberty moulting; gonad development
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Integrated application of multi-omics strategies provides
insights into the environmental hypoxia response in Pelteobagrus
vachelli muscles

Jie Li®, Guosong Zhang**, Shaowu Yin®*
(a. Key Laboratory for Physiology Biochemistry and Application, Heze University, Heze, 274015, China. b. College of Marine Science and

Engineering, Nanjing Normal University, Nanjing, 210023, China)

Abstract: Revealing the molecular mechanism of fish hypoxia adaptation will help researchers to find hypoxic markers for
hypoxia induced by environmental stress. Here, we used a multi-omics approach to identify several hypoxia-associated
miRNAs, mRNAs, proteins, and metabolites involved in diverse biological pathways in the muscles of Pelteobagrus vachelli.
Our findings contribute meaningful insights into the molecular mechanisms of hypoxia, and the methods and study design can

be utilized across different fish species.

Keywords: Multi-omics; Hypoxia; Pelteobagrus vachelli; muscle
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Culture and identification of Hyriopsis cumingii cells

He Wang, Shangle Feng, Xuenan Li, Wenjuan LI,Zhiyi Bai
(Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture and Rural Affairs,Shanghai 201306, China)

Abstract: Cell culture is widely used in modern biological field and is an important part of biological high-tech industry, but
there are few cell lines in shellfish at present, only Biomphalaria glabrata.Hyriopsis cumingii as a unique freshwater shellfish
has high research significance. In this study, the trypsin digestion method was used to isolate the primary cells, and the primary
cells of pallial line , mantle and gill tissue were cultured and successfully passed on through the improved cell culture medium,
among which the mantle tissue cells were passed on to the 11th generation, and the cell characteristics were identified. The
results showed that adding 10% homemade serum in the cell culture of Hyriopsis cumingii improved the culture medium and
provided a good microenvironment for cell growth and development. The cell morphology and growth of Hyriopsis cumingii
were observed under an inverted microscope. It was found that the cells proliferated rapidly, clustered and joined into slices,
and showed vigorous secretory function. The primary and passage cells were confirmed to be Hyriopsis cumingii cells by
mitochondrial gene COI. The label-free method was used for proteomic analysis of Hyriopsis cumingii serum and fetal bovine

serum, and the differential proteins were screened and verified.

Key words: Cell culture, Label-free, Hyriopsis cumingii, serum, Cells validation
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A preliminary study on the molecular mechanism of Neoporphyra
haitanensis in response to high light stress

Zhang Bao, Xu Yan, Xu Kai, Ji Dehua, Chen Changsheng, Wang Wenlei®, Xie Chaotian”

(Fisheries College, Jimei University, Xiamen 361021)

Abstract: Neoporphyra haitanensis lives in the mid-to-high tide area and will be subjected to periodic and continuous strong
light stress after low tide. N. haitanensis can quickly return to normal growth after rehydration at high tide, indicating that N.
haitanensis is highly resistant to high light ability. However, the mechanism of its resistance to high light is still unclear. For
this reason, this study selected two new strains of N. haitanensis with significant differences in high light tolerance. The
photosynthetic rate, antioxidant enzyme activity and other physiological indicators of the two strains under high light stress
were measured, and the differential transcription expression profiles of the two strains were constructed to provide a theoretical
basis for the analysis of the high light tolerance mechanism of N. haitanensis fronds. The results showed that under high light
stress, the malondialdehyde content of the fronds of the two N. haitanensis strains increased significantly, the expression of
some genes in the photosystem was significantly reduced, and the photosynthetic capacity of the algae was significantly
decreased, indicating that the algae was oxidatively damaged. However, the algae can respond to high light stress through non-
photochemical quenching mechanisms, antioxidant systems, regulation of pigment components and light-harvesting protein
gene expression. The results of this study provide a theoretical reference for elucidating the mechanism of high light tolerance

of laver.

Keywords: Neoporphyra haitanensis, High light stress, Antioxidant systems, Non-photochemical quenching, Light harvesting

protein
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Expression of elovll and elovi6 genes in tissues and embryos and
starvation response of Megalobrama amblycephalaQ x(M.
amblycephalaxCulter alburnus)d

GUO Zaozao, ZHENG Guodong, ZOU Shuming”
(Genetics and Breeding Center for Blunt Snout Bream, Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture, National

Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai 201306, China)

Abstract: In this study, the elovil and elovi6 genes of backcross line [Megalobrama amblycephalaQ>(M.
amblycephalaxCulter alburnus)3] were cloned and compared. The adult tissue expression and embryonic expression of
backcross line were analyzed, and the expression characteristics of the gene in liver, brain, gill, kidney, heart and different
embryonic development stages of backcross line were clarified; In addition, the biological expression difference of juvenile
backcross line was analyzed through starvation experiment. This study provides an important theoretical basis for the study of

fatty acid synthesis of backcross line and other hybrid fish.

Key words: backcross, ELOVL, gene expression, starvation responds
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The evaluation on culture performance of the first generation of
odd year Chinese mitten crab (Eriocheir sinensis) “Changdang
Lake 1” during the adult culture stage

ZHUANG Zhenjun?®, ZHANG Dongdong?, JIANG Xiaodong?, CHEN Wenbin®,
CHENG Xiaowu?, CHENG Yongxu*, WU Xugan®

2 Key Laboratory of Freshwater Germplasm Resources, Ministry of Agriculture and Rural Affairs, Shanghai Ocean University, Shanghai 201306,

°Changzhou Jintan District Fisheries Technical Extension Station, Changzhou 213200

Abstract: The survival rate and body weight of adult crabs are important indexes for genetic selection of Chinese mitten crab
(Eriocheir sinensis). Survival rate and large size were the main breeding indexes for strain A and strain of " Changdang Lake
1". In order to explore the difference in growth performance and culture effect of Chinese mitten crab "Changdang Lake 1" in

odd year generation, the juveniles were reared to adult in 9 similar ponds close to production conditions in Changdang Lake
area.

Key words: Eriocheir sinensis; Changdang Lake 1; Complete set line breeding; Pond-culture; Culture performance; Gonadal

development
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Comparative analysis of the muscle and liver transcriptomes of
fast-growing and slow-growing yellow drum

LI Wei, Fang Ming, WANG Zhiyong
(Key Laboratory of Healthy Mariculture for the East China Sea, Ministry of Agriculture and Rural Affairs,

Jimei University, Xiamen, China 361021)

Abstract: Nibea albiflora is a marine fish with important economic value. In this study, 124 fast-growing (average weight
181.05428.33g) and 118 slow-growing (average weight 103.77427.16g) Nibe albiflora muscle and liver tissues from the same
culture population were sequenced at 4Gb each using the Illumina HiSeq sequencing platform. 25,326 transcripts were obtained
after splicing and assembly. Of these, 3,481 transcripts were not seen in previous transcriptome sequencing data. The results
of differentially expressed gene analysis in fast and slow growing individuals showed that a total of 548 (297 up/241 down)
differentially expressed genes were detected in liver tissue and 183 (41 up/142 down) differentially expressed genes were
detected in muscle tissue under the screening conditions of padj value of 0.5 and log2FoldChange value of 0.5 were detected.
Based on padj values, apoa4, keng2, ptpru, gtrl genes were screened in liver and f13a, snx13, dppl10, syt10 in muscle as
differentially expressed genes for growth traits in yellow drum, among which snx13 may have important functions in growth
and development of yellow drum. The transcript information obtained in this study not only enriched the transcriptome
resources of yellow drum in the database and provided reference for the subsequent basic research of yellow drum, but also

provided effective data support for the mining of functional genes and genomics research.

Key words: Yellow drum, transcriptome, growth difference, differential gene
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Mining of functional genes affecting DHA and EPA content in
muscle of Large yellow croaker

ZHANG Yongjie, Fang Ming, WANG Zhiyong

(Key Laboratory of Healthy Mariculture for the East China Sea, Ministry of Agriculture and Rural Affairs,
Jimei University, Xiamen, China 361021)
Abstract: Large yellow croaker (Larimichthys crocea) is an important mariculture fish in China. The content of HUFA (mainly
DHA and EPA) is an important index to evaluate the muscle quality of fish, and it is also closely related to the growth and
development of fish. Mining genes related to DHA and EPA content can provide basic data for genetic improvement. In this
study, the whole genome of 676 cultured large yellow croaker was re-sequenced (6X). The HUFA content of muscle tissue
samples of large yellow croaker was determined by Agilent7890B gas chromatograph, and then the relevant SNP marker
information in the genome was obtained by GWAS technique. The functional genes affecting DHA and EPA content of large
yellow croaker were mined around the significant SNP. It was found that the content of linolenic acid was negatively correlated
with the content of EPA(-0.81) and DHA(-0.61), while the content of DHA was positively correlated with the content of
EPA(0.79). GWAS analysis preliminarily found genetic loci and functional genes related to linolenic acid synthesis DHA ability
and DHA content, and found at least three significant GWAS loci, of which the loci on chromosome 7 contained the elov/l
gene (fatty acid elongase gene), the loci on chromosome 15 contained the elovi6 gene, and the other loci did not contain the
enzyme gene. The genetic loci or genes of the ability to synthesize EPA and EPA content from linolenic acid have been
preliminarily found. for example, the loci detected on chromosome 15 with the strongest signal contain fads6 gene. In this
study, genomic selection breeding was carried out on large yellow croaker, in order to provide genetic background knowledge
for genetic improvement of large yellow croaker quality, develop molecular markers for auxiliary breeding and target genes for
genetic operation. At the same time, it also has application and reference value to the nutrition of large yellow croaker and other

fish similar research.

Key words: Large yellow croaker (Larimichthys crocea), HUFA , GWAS, WGS

137



Hc-MPPED2 2[R % 45 8 = A R ek BB 66, & A 15 B% I B2 /B
SR oo, SRHE 0, SKABEE ne, FERL Y o

& TR, AR AR TR AR B PR A SE IR s, g, 2013065
b IR IR LA AR L, ¥, 2013065
© T KPS BA BIH SRR E G, L, 201306,

WE: TR MPPED2 J: [0 48 (4 = ANk B AR RN, TEBHRIEBEN S TILH, =AY T
B AR AEEE FEAL, A S0 M = A I BR B S A SRR R P 471, SR 5113 1234bp, R ELHE T %) SEAE CORF)
909bp, FIFHSEN PN EE . FRAIAAE . dsSRNA T HRIGUEH 648 5 = Lk B R m, sui s LW He-
MPPED2 %} = f il B (5 2 AR @ B S i 16 FH

RE#1H: MPPED2; £ —=fMilk:; BEEK; BLRiif

Effects of Hc-MPPED?2 gene on melanin metabolism pathway
in purple Hyriopsis cumingii

GUO Baiying®®, ZHANG Jinpan®¢, ZHANG Mengying®¢, BAI Zhiyi®><"

(*Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture and Rural Affairs, Shanghai Ocean University, Shanghai 201306,
China;
b Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University, Shanghai 201306, China

¢ Shanghai Collaborative Innovation Center for Cultivating Elite Breeds and Green-culture of Aquaculture animals, Shanghai, 201306, China)

Abstract: In order to explore the effect of MPPED2 gene on melanin metabolism of Hyriopsis cumingii, improve the molecular
mechanism of pearl color inheritance, and provide a theoretical basis for molecular breeding of H. cumingii, gene sequences
were obtained from the pearl capsule transcriptome of H. Cumingii, with a total of 1234bp, including open reading frame (ORF)
of 909bp. Quantitative Real time PCR, In situ hybridization and dsRNA interference were used to verify the effects of Hc-
MPPED? on melanin met m abolism of H. cumingii. The experimental results showed that Hc-MPPED? inhibited melanin

metabolism pathway of H. cumingii.

Key words: MPPED2, melanin, pearl color, Hyriopsis cumingii
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Comparative analysis of transcriptome of liver and spleen in fast-
growing and slow-growing individuals of Larimichthys crocea

ZHANG Bo, FANG Ming, WANG Zhiyong
(Key Laboratory of Healthy Mariculture for the East China Sea, Ministry of Agriculture and Rural Affairs,

Jimei University, Xiamen, China 361021)

Abstract: In order to explore the molecular regulation mechanism of growth traits of Larimichthys crocea, 182 fast-growing
individuals (average body weight 527.1 £ 83.6 g) and 230 slow-growing individuals (average body weight 238.4 + 52.3 g)
were selected from the same culture population. RNA extraction and transcriptome sequencing were performed on their liver
and spleen tissues, and the differences of gene expression were compared and analyzed according to the sequencing data. Padj
<0.05 and abs(log2FoldChange) > 1 were used as criteria to screen differentially expressed genes. The number of differentially
expressed genes screened were: liver: a total of 295, of which 99 were up-regulated and 196 down-regulated in the fast-growing
group; spleen: a total of 149, of which 67 were up-regulated and 82 down-regulated in the fast-growing group; the annotation
rates of differentially expressed genes in the NR and Swiss-Prot databases were 98.98 % and 82.37 % in the liver and 99.33 %
and 81.88 % in the spleen, respectively. Through GO and KEGG functional enrichment analysis of all differentially expressed
genes, and combined with the results of functional annotation, we screened out the genes related to fatty acid synthesis and
energy, such as fasn, gbpd, acaca, acly, fads2 and aacs, and immune-related genes, such as mrcl, pol, cdhi2, igdcc4, nlrc3 and
sbkl. The results provide an important reference for the further identification of the function of related genes and the analysis

of the molecular regulation mechanism of the growth traits of Larimichthys crocea.

Key words: Larimichthys crocea; transcriptome; growth traits; differentially expressed genes
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The research on miR-200 family targeting amh in gonadal
development of Japanese flounder

LI Kun, ZHANG Haoran, ZHANG Fayang, WU Ningning, ZHANG Junling

Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education, Shanghai Ocean University, Shanghai 201306

Abstract: To explore the regulatory role of miR-200 family and anti-muiller tube hormone (AMH) in Japanese flounder

(Paralichthys olivaceus) gonad, the target relationship between four miRNAs of miR-200 family and amh was analyzed by
double luciferin reporter gene and green fluorescent protein reporter assay. These results showed that amh is a direct target
gene of miR-200a and miR-200b. After miR-200a was overexpressed in primary Sertoli cells from testes, the expression

changes of amh and dmrtl and gsdf were determined by real-time PCR.

Keywords: Japanese flounder; gonadal development; miR-200 family; amh
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Cbx2 is a functional target of the ler-7 family in the gonads of
Japanese flounder (Paralichthys olivaceus)

Shanshan Zhao, Yahui Wu, Yangyang Wang, Junling Zhang*
(Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education, Shanghai Ocean University, Shanghai 201306)

Abstract: Chromobox homolog 2 (chx2) plays an important role in gonadal development in mammals. In order to further study
the mechanism of les-7 family and chx2 in the gonadal development of Japanese flounder (Paralichthys olivaceus) , we
predicted and verified the targeted relationship between let-7 family and cbx2. Furthermore, we detected the expression of /ez-
7g and cbx2 in the gonads of Japanese flounder at different developmental stages. Finally, the relationship between /et-7g and
cbx2 and the regulatory role of let-7g in the gonad of Japanese flounder were further explored. The results showed that cbx2
was the target gene of let-7b, let-7d, let-7e, let-7g and let-7j. let-7g was significantly higher in the different developmental
stages of the testis than in the ovary, while the expression of chx2 in testis was significantly lower than that in ovary. let-7g can
negatively regulate cbx?2 at the level of primary testicular cells, however the expression of sf7 (steroid producing factor 1) was
also significantly decreased after the interference of chx2 siRNA, which provides a basis for clarifying the function of let-7g

and chx2 in the gonad of Japanese flounder.

Keywords: cbx2, let-7 family, sf1, gonadal development, Paralichthys olivaceus
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Cloning and expression characteristics analysis of
lysophosphatidylglycerol acyltransferase in ovarian development
of Eriocheir sinensis

Pan Kewu, Wang lin, Guo ging, Wu Xugan

(Centre for Research on Environmental Ecology and Fish Nutrition of Ministry of Agriculture and Rural Affairs, Shanghai Ocean University,

Shanghai 201306, China)

Abstract: To investigate the regulation of lysophosphatidylglycerol acyltransferase (LPGAT) expression in the ovarian
development of Eriocheir sinensis, this study used real-time quantitative PCR, in situ hybridization and RNA interference to
analyze its temporal and spatial expression patterns during ovarian development. The results showed that: (1) The gRT-PCR
results showed that Es-Ipgatl was expressed in different tissues during the ovarian development of E. sinensis. (2) During
ovarian development cycle, both hepatopancreas and ovary at ovarian stage Il had the significantly highest expression levels
of Es-Ipgatl-mRNA (P <0.05). (3) The results of ISH showed that in ovarian stage Il, the strong signal of Es-lpgatl-mRNA
was localized in the cytoplasm of PRO and EN of the ovary. However, the strong signal of Es-Ipgatl-mRNA was localized in
F cells and R cells of hepatopancreas. (4) After knockdown of Es-Ipgatl, the expression levels of Es-gpat2 and Es-dgat2 were
significantly up-regulated. In summary, Es-Ipgatl-mRNA is mainly expressed in the ovary and hepatopancreas of E. sinensis,
which was significantly related to their ovarian stages; these results suggested Es-Ipgatl may be involved in phospholipid

metabolism during ovarian development of E. sinensis.

Key words: Eriocheir sinensis; ovarian development; qPCR; in situ hybridization; RNA interference
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Protective effects of two different sources of astaxanthin on t-
BHP-induced oxidative stress damage in HepG2 cells

DING Rui, CHEN A qin
(Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture and Aural Affairs, Shanghai Ocean University, Shanghai 201306)

Abstract: The aim of the present study was to explore the effect of astaxanthin on antioxidative stress injury of HepG2 cells.The
injury model of HepG2 cells was established by t-BHP(400uM,2h ).The cells were divided into 4 groups:Blank control
group,model group, Astaxanthin ester from Haematococcus pluvialis , Synthetic Astaxanthin. The protective effect of
astaxanthin on oxidative damage of HepG2 cells was explored by detecting the ROS levels, intracellular antioxidant activity
(CAA), malondialdehyde (MDA), glutathione (GSH) and glutathione peroxidase (GPx). The results showed that after
pretreatment with two sources astaxanthin for 24 hours, compared with the model group, the ROS levels, MDA and GPX
decreased significantly (P < 0.05), and the content of GSH increased significantly (P < 0.05).The results above indicate that

two sources of astaxanthin have a certain protective effect on oxidative damage of HepG2 cells induced by t-BHP.

Key words: Astaxanthin, HepG2 cells, t-BHP, oxidative damage
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Expression of bone morphogenetic proteins (BMPs) in Eriocheir
sinensis at different molting stages

Feng Wenrong »*, Zhang Mingyin ®, Feng Wei ®, Chen Xue ?, Yu Junjie ®, Tang Yongkai » b*

(a freshwater fishery research center, Chinese Academy of Fishery Sciences, Wuxi, Jiangsu 214081; b Wuxi Fisheries College, Nanjing Agricultural

University, Wuxi, Jiangsu 214128)

Abstract: In order to study the function of bone morphogenetic proteins (BMPs) in the molting periods of Eriocheir sinensis,
the expression levels of BMP1b, BMP2 and BMP7 genes in eyestalk, muscle, gill, hepatopancreas, intestine, Y-O and heart
were analyzed by qPCR. The results showed that there were temporal and spatial differences in the expression trend of BMPs
in different tissues at different molting stages. BMP1b, BMP2 and BMP7 are highly expressed in gills, muscles, and

hepatopancreas at the late molting stage, which is speculated to be involved in crustacean sclerosis.

Key words: Eriocheir sinensis; bone morphogenetic protein; molting
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Transcriptomic responses to heat stress in gill and liver of
endangered Brachymystax lenok tsinlingensis

1.Center for Research on Environmental Ecology and Fish Nutrition of the Ministry of Agriculture and Rural Affairs, Shanghai Ocean University,
Shanghai 201306, China2. Shaanxi Fisheries Institute, Xi’an 710086, China3.Department of Biological Sciences, University of Southern California,

Los Angeles, CA 90089, USA

Abstract: Global warming significantly affects fish, particularly cold-water fish, because increased temperature adversely
impacts their abilities to grow or reproduce, and eventually influences their fitness or even causes death. To survive, fish may
alter their distribution or behavior to avoid the stress, and perhaps acclimate or evolve resistance to the elevated temperature.
Brachymystax lenok tsinlingensis is an endangered cold-water species in China, and it has been found to alter the altitudinal
distribution, decrease swimming efficiency and develop resistance under heat exposure, which badly impact the continuing
conservation work. To better protect them, it is essential to understand how they respond to thermal stress behaviorally and
physiologically. Therefore, the fish were exposed to 24.5 C and based on the time taken for them to lose equilibrium, they
were separately sampled as sensitive and tolerant groups. Both gill and liver tissues were collected from both groups for
transcriptome sequencing. Sequencing results demonstrated that control and tolerant groups were similar in transcriptomic
patterns and sensitive groups differentially expressed more genes than tolerant ones, suggesting the gene expression of tolerant
groups may return to base levels as exposure time increased. Tissue differences were the major factor affecting gene expression,
and they also displayed different physiological responses to heat stress. Consistent with other studies, heat shock response,
immune response, metabolic adjustment and ion transport were found to be triggered after exposed to elevated temperature.
The findings would contribute to a better understanding of responding mechanisms of fish to thermal stress and provide

guidance for future conservation programs.

Key words: Cold-water fish; Conservation; Heat tolerance; Thermal limit; Thermal stress
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Effects of different carotenoids on inner shell color, tissue total
carotenoids content and pearl quality in Hyriopsis cumingii

LU Fenghui, BAI Zhiyi, LI Jiale
(1.Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture and Rural Affairs, Shanghai Ocean University, Shanghai 201306,
China

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

3.Shanghai Collaborative Innovation Center for Cultivating Elite Breeds and Green-culture of Aquaculture animals, Shanghai, 201306 )
Abstract: To study the effects of different carotenoids on inner shell color, tissue total carotenoids content and the roundness,
color, luster of pearls in Hyriopsis cumingii, two stains of Hyriopsis cumingii in white and purple were fed for 120 days by

setting up feeding treatment groups supplemented with -carotene and astaxanthin.

Key words: Hyriopsis cumingiiy, B-carotene, astaxanthin, inner shell color, pearl
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Correlation analysis of nucleated luster with quantitative traits of
Hyriopsis cumingi

LI Xing, WEN Pengchao, LV Gun, BAI Zhiyi, LI Jale

(1. Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture and Rural Affairs, Shanghai Ocean University, Shanghai
201306, China
2. Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University, Shanghai 201306, China

3. Shanghai Collaborative Innovation Center for Cultivating Elite Breeds and Green-culture of Aquaculture animals, Shanghai, 201306)

Abstract: In order to study the effect of Hyriopsis cumingii on the luster of nucleated pearls, 8 groups of white H.cumingii
with different selection sequences were used as materials for one-to-many nucleation experiments. The quantitative characters
such as shell length, shell height, shell width, body weight, shell color, inner shell luster and related pearl luster were recorded.
Correlation analysis and regression analysis were carried out on the quantitative characters and pearl luster parameters of donor

mussels and host mussels.

Key words: Hyriopsis cumingii, luster, quanitiative trait, correlation analysis
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Effects of high temperature stress on nitrogen and phosphorus
absorption of Pyropia haitanensis strain '"Shenfu 2"

YANG Xiuwen , YAN Xing-hong
(College of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai, 201306 )

Abstract: In this paper, the effects of high temperature stress on the nitrogen and phosphorus absorption of the new Pyropia
haitanensis strain "Shenfu 2" were studied, and the mechanism of the difference of nitrogen and phosphorus absorption between
them was also discussed. It was found that compared with normal culture temperature (23°C), high temperature stress (30°C)
had a serious inhibition on nitrogen and phosphorus absorption of the two strains, especially on nitrogen absorption, and the
effects of high temperature stress on nitrogen and phosphorus absorption of the wild cultivar were more obvious. RNA
sequencing and q-PCR results also confirmed this phenomenon, under high temperature stress, the gene involved in nitrogen
absorption of new strain "ShenFu 2" are displayed higher expression or in the late stress recovery faster compared with wild
cultivars. Three phosphorus transporter genes involved in phosphorus uptake showed the same trend. The new strain "Shenfu
2" showed higher nitrogen and phosphorus absorption efficiency in coping with high temperature stress, which was speculated

to be one of the reasons for new strain "Shenfu 2" to be more resistant to high temperature.

Key words: Shenfu 2; high temperature stress; nitrogen and phosphorus absorption; RNA seq
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Comparison of fish communities using environmental DNA
metabarcoding and capture methods in a freshwater lake: a new
set of universal PCR primers

HU Wenjing?, SU Chaoqun®, LIU Qigen?, HU Zhongjun?

aShanghai Ocean University, Shanghai, 201306, PR China.

"Xinyang Agriculture and Forestry University, Xinyang, Henan, 464000, PR China.

Abstract: Freshwater biodiversity is under pressure from the detrimental effects of climate change, habitat degradation,
biological invasion, and overfishing. Environmental DNA (eDNA) obtained directly from environmental samples can be used
to evaluate the distribution of aquatic species. We developed a new set of universal PCR primers (16S 200) for eDNA
metabarcoding from mitochondrial DNA sequences. Using the new 16S 200 primers, we detected the presence of 27 fish
species distributed across four families in Lake Gehu, in southeastern China. Data from eDNA metabarcoding were more
consistent with results from gill net capture methods than from ground cage capture. The eDNA metabarcoding is an efficient
and cost-effective method that can be used in conjunction with traditional survey methods for analyzing fish communities;

therefore, eDNA metabarcoding may be useful for analyzing fish communities in future studies.

Key words: environmental DNA; PCR primers; fish communities; biodiversity; capture methods
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Functional analysis of the endopeptidase and holin from
cyanophage PaV-LLD

MENG Li-Hui *°, KE Fei®, ZHANG Qi-Ya®, ZHAO Zhe**

(* Department of Marine Biology, College of Oceanography, Hohai University, Nanjing, 210098, China.

b State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan, 430072, China)

Abstract: PaV-LD, a cyanophage isolated from harmful filamentous cyanobacterium Planktothrix agardhii, and co-expression
of its ORF123 and ORF124, showed the growth inhibitory and lytic effects on the Synechocystis sp. PCC6803. However,
whether they work individually for the above functions remains to be elucidated. In this study, we aimed to study their
individual function of ORF123 and ORF124 in E. coli and Synechocystis sp. PCC6803. Results showed that the ORF123
encoded an endopeptidase, which harbored an M23 family peptidase domain and a transmembrane region. Expression of the
endopeptidase in E. coli alone revealed that the protein exhibited remarkable bacteriolytic activity, as evidenced by observation
of growth inhibition, membrane damage and leakage of intracellular enzyme. Similarly, the holin, a membrane-associated
protein encoded by the ORF124, also displayed the comparative bacteriolytic effect to the endopeptidase in the same manner.
Moreover, deletion mutations indicated that the transmembrane domains of the endopeptidase and holin were indispensable for
their bacteriolytic activity. Meanwhile, the bacteriolytic functions of the endopeptidase and holin on algae cells were confirmed
by expressing them in the Synechocystis sp. PCC6803. Collectively, our study revealed the individual role of endopeptidase

and holin, which will contribute to better understand the lytic mechanism of PaV-LD.

Key words: PaV-LD, endopeptidase; holin; Synechocystis sp. PCC6803
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The association between larval rearing and the activity of
digestive enzyme in sturgeon in Mountains Area

WANG Yanyan, LI Shikai, ZHAO Fei, ZENG Shiyu
(Guizhou Aquaculture Science Institute, Guiyang 550025, China )

Abstract: This experiment analyzed the activity of digestive enzyme and the effects of different initial feeding diets on growth
and development. The activity of digestive in different development period were analyzed in complete artificial propagation of
Acipenser schrenckii @*Acipenser baerid larvae in mountains area. Artificial commercial diet, water earthworm, rotifer and
cooked egg yolk were fed as initial feeding diets, to investigate the effects of different initial feeding diets on the survival rate
and growth situation. The results showed that the activity of pepsase, trypsin, lipase and amylase were low in the beginning of
incubation, and the activity of the four digestive enzymes activity gradually increased with the growth and development.The
activity of lipase were significantly lower, the activity of pepsase and trypsin were significantly highter than the activity of
lipase and amylase in the same period.The statistical index of final weight, final length, Specific growth rates(SGR), Weight
gain rates(WGR) and Survival rate(SR) were significantly highter in the four groups fed with water earthworm than the other

groups.

Key words: Hybrid Sturgeon, larva , larval rearing, Digestive enzyme
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Effects of dietary sodium acetate on growth performance, fillet
quality, plasma biochemistry and immune function of juvenile
golden pompano (7rachinotus ovatus)

XUN Pengwei, ZHOU Chuanpeng, HUANG Xiaolin, HUANG Zhong, YU Wei, YANG Yukai, LI Tao,
HUANG Jianbin, WU Yang, LIN Heizhao"
(College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract: Six isonitrongenous and isolipidic diets were formulated with graded level of sodium acetate (SA) to feed 360 fish
(mean initial body weight: 6.06 + 0.02 g) for 8 weeks. The results showed that dietary SA level significantly improved weight
gain rate, specific growth rate, feed intake and lipid contents and gumminess of dorsal muscle of golden pompano. Diets
supplemented with SA significantly increased high density lipoprotein cholesterol contents and decreased triglyceride and
glucose contents of plasma. Furthermore, dietary SA level promoted antioxidative ability and immune function of golden
pompano by upregulating expression levels of related genes. Excess SA caused negative effects on the growth and immune
function of juvenile golden pompano. The optimum SA supplement level for juvenile golden pompano was evaluated to be

1423.67 mg/kg based on a quadratic regression model of weight gain rate.

Key words: Trachinotus ovatus; sodium acetate; growth performance; fillet quality; plasma biochemistry; immune function
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T & E AINRBR AT (R E g A A K B, SR IR RE ) RRSR m A E S TR, TR A R AP AR
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PRI, W S 0 IR 75 23 008 1330.7. 1283.4 LUK 1581.1 mg/kg.
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Effect of choline on growth and intestinal immune function of
juvenile grass carp (Ctenopharyngodon idella) and involved
mechanism

FENG lin?, YUAN zehong?, JIANG weidan?, WU pei?, LIU yang?, ZHOU xiaoqiu® *
(Key Laboratory of fish nutrition and safety production, Key Laboratory of animal disease resistance and nutrition, Ministry of education, Institute of

animal nutrition, Sichuan Agricultural University, Chengdu, 611130, China)

Abstract: The purpose of this study was to explore the effects of choline on the growth and intestinal immune function of
juvenile grass carp. 1440 grass carps were divided into 6 treatments and fed diets with different choline levels for 60 days.
Results: suitable choline could promote the growth performance of juvenile grass carp, and improve the intestinal digestion
and absorption capacity; It improved intestinal immune function to improved enteritis resistance. Further studies showed that
choline regulated JAK1, JAK2/STAT3, inflammatory factor mRNA levels and P-STAT3S727 nuclear translocation with
phosphorylation pathway to improve the immune function of IECs of grass carp; Choline could also regulate the immune
function of macrophages, which activate JAK2 and JAK2/TYK2 respectively through phosphorylation and oxidation. Both
pathways didn’t affect the nuclear translocation of P-STAT3S727, and its regulation of mitochondrial function was related to
the phosphorylation of P-STAT3S727. Based on the weight gain rate, feed efficiency and incidence rate of enteritis, the

requirement for choline in juvenile grass carp were 1330.7, 1283.4 and 1581.1 mg/kg, respectively.

Key words: choline, grass carp, immune function, macrophages, JAK/STAT3
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WE: AHFBERRILTOWIHER (CLA) XA K 5 15 A = R AL AL 5T RS20 ML, R0 @ i N & .
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Effects of different levels of conjugated linoleic acid on growth
performance and flesh quality as well as the mechanisms in sub-
adult grass carp (Ctenopharyngodon idella)

JIANG weidan?, LIU xiaoqing?, FENG lin?, WU pei?, LIU yang?, ZHOU xiaoqiu® *
(Key Laboratory of fish nutrition and safety production, Key Laboratory of animal disease resistance and nutrition, Ministry of education, Institute of

animal nutrition, Sichuan Agricultural University, Chengdu, 611130, China)

Abstract: This study explored the effects of conjugated linoleic acid (CLA) on the growth performance and flesh quality as
well as further probed involved mechanisms in sub-adult grass carp. 450 grass carps with an weight of 663.33+£1.08 g were
randomly divided into 6 treatments , which were fed diets at 0, 3, 6, 9, 12, and 15 g/kg diets for 60 days, respectively. The
appropriate level of CLA improved the production performance and muscle quality of grass carp; and it improved the
antioxidant capacity of muscle. Further studies showed CLA could reduce the crude fat content of muscle, increase protein
content and pH; through TGF-p/Smads pathway and TOR pathway the synthesis of collagen were promoted, regulating
p38MAPK pathway and inhibiting MSTN pathway increased the density of muscle fibers; it also activated Nrf2 signaling
pathway and up-regulated the gene expression of antioxidant enzymes and their subtypes to improve the antioxidant capacity
of muscle; finally, the diets of grass carp are 6.41, 7.00, 7.74, 7.31 and 7.04 g/kg based on the contents of PWG, EPA, collagen,
muscle fiber density and MDA.

Key words: Conjugated linoleic acid, Sub-adult grass carp, Growth performance, Flesh quality, Collagen
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Effects of enzymatic chicken mash on growth performance,
digestion and absorption of juvenile yellow catfish (Pelteobagrus
fulvidraco)

WU pei?, NIU ruihui?, FENG lin?, JIANG weidan® , LIU yang?, ZHOU xiaoqiu® *
(Key Laboratory of fish nutrition and safety production, Key Laboratory of animal disease resistance and nutrition, Ministry of education, Institute of

animal nutrition, Sichuan Agricultural University, Chengdu, 611130, China)

Abstract: This experiment was aimed to study the effects of enzymatic chicken mash (EC) on the growth performance,
digestion and absorption capacity of juvenile yellow catfish, and to determine the optimal dosage. 1080 yellow catfish
(6.73+0.01 g) were divided into 6 treatments and fed with EC (0%, 1%, 2%, 3%, 4%, 5%) for 60 days. The results showed an
appropriate level of EC improved the composition of fish body and amino acid metabolism; it also Improve intestinal
development, digestion and absorption. Further studies showed an appropriate amount of EC improved antioxidant capacity by
reducing the contents of MDA and PC and increasing the activity of antioxidant enzymes; The integrity of intestinal structure
was enhanced by up regulating the mRNA levels of tight junction and adhesion junction proteins, down regulating the mRNA
levels of claudin-12 and ROCK and the expression of GTP-RhoA protein. In conclusion, the appropriate level of EC can
improve the intestinal digestion and absorption capacity, so it can replace some fish meal in the diet. According to the best

growth performance, the appropriate proportion of EC in the diet of juvenile Pelteobagrus fulvidraco was 3%.

Key words: Enzymatic chicken mash, Growth performance, Juvenile yellow catfish, Digestion and absorption
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The quantification of the introduction and selection of
environmental microbes in fish gut: A case study for wild fish
populations

YANG Haile , DU Hao , ZHANG Hui , WU Jinming , LI Junyi , WEI Qiwei
(Key Laboratory of Freshwater Biodiversity Conservation, Ministry of Agriculture and Rural Affairs of China, Yangtze River Fisheries Research

Institute, Chinese Academy of Fishery Sciences, Wuhan 430023, China)

Abstract: Gut microbial communities shift with host development, and have a dynamic equilibrium driven by environment.
To quantify the introduction and selection of environmental microbes in fish gut, the current study used 16S rRNA gene
amplicon sequencing to get the structure of the environmental microbial community and the gut microbial community in 10
fish species from Wuhan section of Yangtze River. The results identified that more than half of gut microbial community was
common with water environmental microbial community. And then, we preliminarily quantifying the capacity of water
environmental microbial community were introduced into fish gut and the capacity of these microbial community were selected

by fish gut environments.

Key words: Yangtze River, natural water, wild fish population, environmental microbiota, gut microbiota, introduction,

selection
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Diet and trophic level analysis of the Liobagrus styani in Streams
in southern Jiangsu

LIANG Yidong*®, KUANG Zhen®, XU dongpo **
@ Shanghai Ocean University, Shanghai 201306, China;
b Scientific Observing and Experimental Station of Fishery Resources and Environment in the Lower Reaches of the Changjiang River, Ministry of

Agriculture and Rural Affairs, Freshwater Fisheries Research Center, Wuxi 214081, China;

Abstract: As a small-bodied freshwater fish, Liobagrus styani is listed as an endangered species in the “Red List” of Chinese
vertebrates. Currently, there is a lack of research focusing on it, especially the food composition and ecological function have
rarely been reported. In this study, Liobagrus styani was first found in the stream of Southern Jiangsu. In order to understand
its food source and ecological niche, 16 samples of Liobagrus styani were collected seasonally to analyze the food composition
and nutritional level by high-throughput sequencing technology and carbon and nitrogen stable isotopes from 2017 to 2019.
The results showed, 21 species were identified as the food consumed of Liobagrus styani, belonging to Arthropoda, Chordata
and Annelida. And the trophic level was 3.30+£0.07. All these showed that Liobagrus styani is a carnivorous fish with
Eutropiichthys and Hemibagrus as the main food source. This study will provide an important basic data to study the material

and energy transfer process mechanism of Liobagrus styani.

Key words: Liobagrus styani; Feeding habits; High-throughput sequencing; Stable isotope; Trophic level
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Excavation and preliminary validation of SNPs related to
switching to formulated feed of largemouth bass, Micropterus
salmoides

CUI Jiao, JIANG Zhou, SHAO lJiaqi, DONG Chuanju, QIAO Zhigang, LI Xuejun, ZHANG Meng *
College of Fishery, Henan Normal University; Xinxiang 453007

Abstract: In our previous study, high-throughput sequencing technology was used to preliminarily excavate a number of
molecular markers related to switching to formulated feed in largemouth bass juveniles. In order to study the polymorphism
and universality of these markers related to switching to formulated feed in large samples, 8 SNPs for PCR-RFLP genotyping
were randomly selected in this study, and 192 juvenile fishes were genotyped and analyzed by PCR-RFLP typing technique,

and the correlation between polymorphism and feeding transformation and growth traits was analyzed by association analysis.

Key words: Micropterus salmoides; switch to formulated feed; SNP; association analysis
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Dietary arginine requirement of spotted seabass (Lateolabrax
maculatus) reared at different water temperatures

LI Xueshan, CHENG Yunwang, WANG Ling, LU Kangle, SONG Kai, ZHANG Chunxiao*

(Xiamen Key Laboratory for Feed Quality Testing and Safety Evaluation, Fisheries College, Jimei University, Xiamen 361021)

Abstract: A growth experiment was conducted to investigate dietary arginine requirement of spotted seabass (Lateolabrax
maculatus) reared at different water temperatures (27°C and 33°C). Six iso-nitrogenous and iso-lipid diets with different
arginine levels (1.16%, 1.65%, 2.04%, 2.44%, 2.98% and 3.36%) were prepared to fed fish with an initial body weight of
2.90+0.05 g. Growth of fish reared at 27°C was significantly higher than that of fish reared at 33°C (P < 0.05). The maximum
value of weight gain rate was obtained in fish fed the diet with 2.04% arginine at 27°C or 33°C. Furthermore, activities of GPx
and SOD, the mMRNA expression of ZO-1, Occludin and Claudin b in the gills, activities of iNOS and lysozyme as well as
contents of NO, complements 3 and 4 in the serum of fish reared at 27°C were significantly higher than those of fish reared at
33°C (P < 0.05). Furthermore, activities of GPX and SOD, the mRNA expression of ZO-1, Occludin and Claudin b in the gills,
activities of TNOS, iNOS and lysozyme in the serum reached the maximum values in fish fed the diet with 2.44% or 2.04%
arginine at 27°C among all treatments. These results showed that a temperature of 33°C decreased growth, immune function
of the gills and serum parameters of fish. At 27°C or 33°C, second-order polynomial regression of WG and lysozyme against
arginine levels showed that the arginine requirement of spotted seabass was in the range of 2.37%-2.53% of the dry diet,

corresponding to 5.27%-5.62% of dietary protein.

Key words: arginine, water temperatures, spotted seabass, requirement
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Mpyo-inositol improves growth performance and regulates
lipid metabolism of juvenile Chinese mitten crab (Eriocheir
sinensis) fed different percentage of lipid

BU Xianyong, WANG Xiaodan, LIU Shubin, CHEN Liqiao*
(Laboratory of Aquaculture Nutrition and Environmental Health (LANEH), School of Life Sciences, East China Normal University, Shanghai, PR
China, 200241)

Abstract: This study evaluated the effects of dietary myo-inositol (MI) on growth performance, body composition, antioxidant
status and lipid metabolism of juvenile Chinese mitten crab (Eriocheir sinensis) fed different percentage of lipid. Crabs (4.58
+ 0.05 g) were fed four diets including a normal lipid diet (N, containing 7% lipid and 0 mg/kg MI), N with MI supplementation
(N+MI, containing 7% lipid and 1600 mg/kg MI), a high lipid diet (H, containing 13% lipid and 0 mg/kg MI) and H with MI
supplementation (H+MI, containing 13% lipid and 1600 mg/kg MI) for 8 weeks. The H+MI group showed higher weight gain
and specific growth rate than those in the H group. The dietary MI could improve the reduction of MI content in the
hepatopancreas, and lipid accumulations in the whole-body, hepatopancreas and muscle as a result of feeding on the high
dietary lipid (13%) in crabs. Besides, the crabs fed the H+MI diets increased the activities of antioxidant enzymes, but reduced
the malondialdehyde content in hepatopancreas compared with those fed the H diets. Moreover, dietary MI enhanced the
expression of genes involved in lipid oxidation and exportation, yet reduced lipid absorption and synthesis genes expression in
the hepatopancreas of crabs fed the H diet, which might be related to the activation of IP3R/CaMKKB/AMPK signalling
pathway. This study demonstrates that MI could increase lipid utilization and reduce lipid deposition in the hepatopancreas of

E. sinensis fed a high lipid diet. This work provides new insights into the function of MI in the diet of crustaceans.

Key words: Myo-inositol, Eriocheir sinensis, Lipid metabolism, Regulatory pathways, High lipid diet
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Dichloroacetate increases the utilization of high-carbohydrate diet
in Nile tilapia (Oreochromis niloticus) by regulating the PDK2/4-
PDHE1a axis and improving insulin sensitivity

LUO Yuan, DU Zhenyu
(Laboratory of Aquaculture Nutrition and Environmental Health (LANEH), School of Life Sciences, East China Normal University, Shanghai,

200241, PR China)

Abstract: Fish are poor users of dietary carbohydrates for energy source, and the reasons for which are still unclear. It was
found that the PDKs-PDHEla axis plays an important regulatory role in the oxidative glucose catabolism of the organism.
Therefore, the aim of this study was to investigate whether regulation of the PDKs-PDHE1a axis by dichloroacetate (DCA)
could improve the efficiency of glucose oxidation and utilization in Nile tilapia. In this experiment, Nile tilapia juveniles (1.90
+0.11 g) were randomly divided into four groups and fed four diets with high carbohydrate group (HC) and high carbohydrate
supplemented with different concentrations of DCA (DCA1, DCA2 and DCA3) for 6 weeks. The results showed that the DCA
treatment significantly increased the weight gain, protein efficiency ratio and carcass ratio of Nile tilapia, while significantly
decreased the feed conversion ratio. In addition, DCA treatment significantly reduced the mesenteric fat index, serum and liver
triglyceride concentration and the total lipid content of whole fish; meanwhile, DCA treatment significantly down-regulated
the expression of genes related to lipid synthesis. 14C-labeled glucose injection and glycogen staining experiments revealed
that DCA treatment significantly improved the oxidative glucose catabolism and glycogen synthesis in the liver, while
significantly reduced the conversion of glucose to lipid. Compared with the HC group, DCA treatment significantly decreased
PDK2/4 gene and protein expression, while decreasing the phosphorylation level of PDHE1a protein. In addition, DCA
treatment significantly increased the phosphorylation levels of key proteins of insulin signaling pathway and glycogen synthase
kinase B. This study demonstrates that DCA promotes glucose utilization in Nile tilapia fed on high-carbohydrate diet by
inhibiting PDK2/4, activating PDHE 1 o and improving insulin sensitivity and glycogen synthesis.

Key words: Nile tilapia; Dichloroacetate; glucose utilization; PDK2/4-PDHE 1 a axis; insulin sensitivity
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BUEARE ST, [RIIS SR 98 5 5 F PCR 45 S22 B T DL 25 318 ot 58 A DG PRUR G B AR DGR R R R K o s g R
FEAARIN 9000 TU/kg VD3 AT LATKAS A1 J5 W4 FA) 2 (5300 T, A1 A= 4 Fl DA R R N T2 33 o PRI S 28 TR P 6 45
SR 9000 [U/kg VDs Al ik 3 D %46 (VDR). 4R X Z4F (RxR) 1 C BUEHAER (CTL) EAWKRE. MIE
W 10,25-Z5 58 VDs IREETE 3000-9000 1U/kg VD3 H R E S . AW AR /REE R VDs AR AT DL 4 88 1t
TR R AP o

R hAegEEE, JEER D WiOT; BRI MR WmiE

Impact of dietary vitamin D3 supplementation on growth, molting,
antioxidant capability and immunity of juvenile Eriocheir sinensis
by metabolites and vitamin D receptor

Liu Shubin, Bu Xianyong, Wang Xiaodan, Chen Liqgiao*

(Laboratory of Aquaculture Nutrition and Environmental Health, School of Life Sciences, East China Normal University, Shanghai, 200241)

Abstract: Vitamin D3 (VD3), as an indispensable and fat-soluble nutrient, is associated with skeletal mineralization and health
in animals. However, such associations have not been well studied in economically important crustaceans. Six levels (0, 3000,
6000, 9000, 12000 and 18000 IU/kg) of VD3 with isonitrogenous and isolipidic diets to fed Eriocheir sinensis (0.29 + 0.01 g)
for 56 days. The range of optimal VD3 requirements is 5685.43-10000 IU/kg based on growth. The crab fed 9000 IU/kg VD3
had the best growth performance. This VD3 dose significantly increased antioxidant capacity in the hepatopancreas and intestine
and was optimal for molting and innate immunity via quantitative PCR analysis. Transcriptomics analyses indicate that VD3
could alter protein processing in the endoplasmic reticulum, steroid biosynthesis, antigen processing and presentation. As
shown by the enzyme-linked immunosorbent assay, VD3 could improve VDR, RxR and CTL concentrations. The 1a,25-
dihydroxy VD3 content in serum was significantly higher in 3000-9000 IU/kg VDs. The study suggests that dietary VD3 and

its metabolites can regulate molting and innate immunity in crab.

Key words: Eriocheir sinensis, vitamin D3, molting, innate immunity, hepatopancreas, intestine
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Application of mixed plant protein in compound feed of Yellow
catfish

HAN Ya kang, XU Yichuang , ZHAO Tao, ZHENG Hua, KE Jiang, TAN Xiaoyin
(Laboratory of Molecular Nutrition for Aquatic Economic Animals, Fishery College, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: In order to lower the cost of breeding by reducing the use of fish meal in diet of yellow catfish, the histological
assessment, QPCR, and western blotting were applied. This study was carried out to investigate the influences of replacing fish
meal with different levels of mixed plant protein (cotton meal: rapeseed meal = 2:3) on growth performance, intestinal health,

and liver protein metabolism of juvenile yellow catfish.

Key words: yellow catfish, replacing fish meal, plant protein

163



B RBEE NGRS P R B AR KA IR

XML 2, XUFE e, FH e, EE e
a REETT SRR B i bty R 300402

WE: XKLL IME LR A IR N 774 AP AR OB VR AT SO0 R R SERE IR g 12 100 I8 038 SR, 5 e 3
ARk B S AR . Zoid 28 RSN HIEIRIE, SLIGLH ALk BRI R 180%5.6%, 1%t IR ZH rh Aok
WE A 99.2%+7.2%; I LH P AR EE R S AL BAGEE (SOD) {H°H 162.9+3.4U/mg, =y T-XF il 93.542.6U/mg;
SEER H ARG BRI B (LZMD B 14.8+2.2U/mg, =T AT RZE 6.7+1.6U/mg; % FM FRAE S0 45 i, S 2H vh A
DB G RN 97%, T X IR P ARG BE B T R 90%. 45 T WY S A B MR 142 1:100 % h 1 SOBE O Ak T LA
A R TH g K B S AR S R T

KRG PIEYBER, RN KRR B

Effects of dextran as feed additive on growth and Biochemical
Indices of Eriocheir sinensis

LIU Tongshan, LIU Qun, WANG Jing, HUO Wenhui

(Tianjin Animal Disease Prevention and Control Center, Tianjin 300402)

Abstract: The experiment took the Chinese mitten crab (Eriocheir sinensis) as the research object, Glucan was added to the
basal diet at a ratio of 1:100.Its growth performance and some biochemical indexes were monitored. After 28 days of outdoor
pond farming, The weight gain rate of the experimental group was 180%5.6%, which was higher than 99.2%+7.2% of the
control group. The superoxide dismutase (SOD) value of the experimental group was 162.9+3.4U/mg, which was higher than
that of the control group 93.5+2.6U/mg. The lysozyme (LZM) value of the experimental group was 14.8+2.2U/mg, which was
higher than that of the control group 6.7+1.6U/mg. At the end of the outdoor farming experiment, The survival rate of Chinese
mitten crab in the experimental group was 97%, which was higher than that in the control group 90%.The results show that:
Outdoor pond feeding with 1:100 dextran can effectively improve the growth performance and non-specific immunity of

Eriocheir Sinensis.

Key words: Chinese mitten crab, glucan, Growth indicators, Physiological indexes
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WE: LABERRRE (Streptococcus agalactiae) &M E 2 At IR R R E TR .. N T HFHI R s e 5
(O TEFLEE R TRT T, 12008 7R F )90 2 2LV M) i A T FLBE BRI FbsA £E (1) pNZ8148-fbsA kL, i AL s b AL IR
FLBRE (Lactococcus lactis) NZ9000 #3545 L.lactis NZ9000 pNZ8148-fosA HEALFLILH, i nisin i FREFH 4T
Western blot %55, L.lactis NZ9000 pNZ8148-tbsA FA: F 5 1AENESI Gl % D REE T . e gs R 5 28 18 Judid i fx
TS E AU BEBR B B AR AR S Ry 2 . G5 R EoR, EAEEM 47 & 34.5kDa, SHMEA RN —. 5x#
L, L.lactis NZ9000 pNZ8148-fosA HIIMIEHIA/K T RENE &, HAHR B Ry 268 53.38%. Wi Nt —2 0
T AR BR A O R Tt A B T &R, BT R M E R R .

KRBT TCFLEERRIE; DRI FLERWHIZ W ; FbsA BEM; %, PIEM

Live recombinant Lactococcus lactis vaccine expressing FbsA for
protection against Streptococcus agalactiae in tilapia

LAI Yingtiao, GONG Hua, SUN Chengwen, TAO Jiafa, YUAN Yumei, HUANG Zhibin*
(Key Laboratory of Aquatic Animal Immune Technology, Ministry of Agriculture, Pearl River Fishery Research Institute, Chinese Academy of
Fishery Sciences, Guangzhou 510380)
Abstract: Streptococcosis is a serious disease that threatens the development of Oreochromis niloticus industry in China. In
order to make a vaccine of Streptococcus agalactiae with high immune efficiency and simple operation, we constructed a
recombinant plasmid pNZ8148-fbsA which could express FbsA protein of S. agalactiae by using homologous recombination.
The recombinant plasmid was electro-transferred into L.lactis NZ9000. The FbsA protein was induced by nisin and tested by
Western blot. L.lactis NZ9000 pNZ8148-fbsA were thoroughly mixed with Oral adjuvant and fish feed as oral vaccine. After
immunization for 18 days, the relative immune protective (RPS) rate was obtained by intraperitoneal injection with S.agalactiae.
The Western blot analysis showed that the molecular weight of expressed protein was 34.5 kDa, which is equal to the expected
protein size. Oral immunization showed that the serum antibody of L.lactis NZ9000 pNZ8148-fbsA significantly higher than
those of the other groups. RPS of fish from group L.lactis NZ9000 pNZ8148-fbsA was the highest(53.58%). This study lays a

foundation for further study on oral vaccine of tilapia against S. agalactiae and has wide application value and prospect.

Key words: Streptococcus agalactiae; oral vaccine; Lactococcus lactis vaccine; FbsA protein; immune; tilapia
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WE. NIRRT H KRS (L BRI 32 1, DR 5 R R aR B S ) B K JR 5, ASSEI SR BN TS A
PRSI VE RN 5] IEAS W AT T i e BBt SR L B DA R EhwAs HAE (TR 2 PEmE 52, g 7 2R A
B ARk R R 24 hy 48 hy 72 h K 96 h I [ 21 BRI B R0 22 AR BE o

SR RORORBR U, U, (RS
Study on toxicity of salinity and alkalinity on Eriocheir sinensis

LI Mingshuai®®, YANG Yuhong®*, LUO Liang®, WANG Shihui®, ZHANG Rui®, GUO Kun®, LIU Jinyu®¢, LI
Haitao™, ZHAO Zhigang®"
(*College of Animal Science and Technology, Northeast Agricultural University, Heilongjiang Harbin 150030, China; "Key Open Laboratory of Cold
Water Fish Germplasm Resources and Breeding of Heilongjiang Province, Heilongjiang River Fisheries Research Institute, Chinese Academy of

Fishery Sciences, Heilongjiang Harbin 150070, China; °College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 200090, China)
Abstract: In order to investigate the physiological tolerance of Chinese mitten crab (Eriocheir sinensis) to saline-alkali water
environment, and to guide the saline-alkali aquaculture of Eriocheir sinensis, The tolerance of Chinese mitten crab to salinity,
alkalinity and saline-alkali interaction was studied by one-way acute toxicity tests and a uniform orthogonal test, The semi-

lethal concentration and safe concentration of salinity and basicity for 24 h, 48 h, 72 h and 96 h were determined.

Key words: Chinese mitten crab, salinity, alkalinity, toxic effect
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W T MR A B A BT S SRS 5 TP 9 A S8 00 00 o P 9 A P A BELIEE S PR A A, S PR AAR R R (13.66
+1.26 )g FIKEESES) e NaHCO3 TRBEEREYI LSS, SAHE—EHATRKFIRE, YIMLHZ 20mol/L HITHE
ERAEYIFE 7d JE N 40mmol/L MIBREEKAES, KRIYMELABE RN 40mmol/L HIFREE KM, e L E7E B A i
N 40mmol/L /KR 45 Ohy 6h. 12h. 24h. 48h. 96h. 7d 4l i A4 B A AL Fe AR AT AP SEAL R G e FE A
L.

RG] KBEEL, BURZ; AL PUELE

Effects of alkalinity adaptive acclimation on blood physiology and
biochemistry and liver antioxidant system of juvenile Luciobarbus
capito

LI Haitao 12, XU Wei > ZHAO Zhigang 2, LUO Liang 2, LI Mingshuai >3, LIU Jinyu 2, WANG Yu '2, ZHANG Rui 2, GUO
Kun 2, GENG Longwu 2
(1. Shanghai Ocean University, College of Fisheries and Life Science, Shanghai 201306;
2. Heilongjiang Fisheries Research Institute, China Academy of Fisheries Sciences,
3. Heilongjiang Fisheries Research Institute, Chinese Academy of Fishery Sciences /Key Open Laboratory of Cold Water Fish Germplasm Resources

and Breeding of Heilongjiang Province, Harbin 150070, China)

Abstract: In order to study the physiological adaptability of Luciobarbus capito to alkalinity acclimation from the aspects of
blood physiology, biochemistry and antioxidant stress, the juvenile Luciobarbus capito with body weight of (13.66 £ 1.26) g
was selected to carry out the experiment of NaHCQ3 alkalinity acclimation. The blank group was cultured in fresh water all the
time. The acclimation group was acclimated to 20 mmol/L alkalinity for 7 days and then put into 40 mmol/L alkalinity water.
The non-acclimation group was directly put into 40 mmol/L alkalinity water. The changes indexes of blood physiological and
biochemical and related indexes of liver antioxidant system of juvenile fish in 40 mmol/L alkalinity water for 0 h, 6 h, 12 h, 24

h, 48 h, 96 h and 7 d were compared.

Key words: Luciobarbus capito; alkalinity; physiological biochemical; antioxidant enzymes
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WE: EHT real-time Q-PCR (qPCR) Al AR £, 202046 H 1 HE| 2021 £ 7 A 31 H, L 144 H, K
PR = A X R G MIE 1) OR 1 BT SLAL 901 AN, At R 1 IR AL R 35 (MRV) FHEEFE R 331 A, FHIER N 36.67%,
Horhpg ity X BHYEAS R0y 19.22%, LA X BHPEAE Sksr tH %80 39.48%. Lkt #uRm#: (SCRV) BHYERES: 130 4,
FHE 2 14.28%, H A HEFMH 2N 63.08%, FriEEBHPERE M HEEY 36.92%. Ao 1 fith D 4 M s 25 8 WRE o 33
(ISKNV) FHPERES: 10 4, #B5 MRV JRE G, M 5 RE (NS) FITERES 69 4, FAMERAN 7.66%, Hf s
MRV R &G 20 4>, K F0N 2.22%. M H ATV S EEE SR, Bk= AR DRGSR R &S LD MRV N E, %
AR A TE AR P R BRRES . SR AR U ] S ECR DB eOR, AAER RGBSR, SEURRK
A, 2R R R R EOA A .

RegiE: KORES FUTRSEE, ORDBETRR R, BRI R IRE: qPCR

Epidemiological investigation and analysis of viral disease and
Nocardia disease of largemouth bass(Micropterus salmoides)
cultured in pond in pearl River Delta

Gong Hua, Chen Zonghui, Huang Wen, Zhao Changchen, Jiang Xiaoyan, Lai Yingtiao, Huang Zhibin

(Pearl River Fisheries Research Institute of Chinese Academy of Fishery Sciences, Guangzhou 510380, China)

Abstract: Based on the establishment of real-time Q-PCR (qPCR) detection technology, there were a total of 901 largemouth
bass(Micropterus salmoides) samples of Pearl River Delta region examined from June 1, 2020 to July 31,2021, and 331 positive
samples of Ranovirus belonging to iridum iridum virus (MRV) were detected, with a positive rate of 36.67%. The positive rate
was 19.22% in Nanhai district and 39.48% in Shunde District. A total of 130 SCRV positive samples were detected, with a
positive rate of 14.28%, among which the positive rate of seedling was 63.08% and that of cultured fish was 36.92%. Ten
ISKNV positive samples were detected, all of which were mixed with MRV. A total of 69 nocardia (NS) positive samples were
detected, with a positive rate of 7.66%, and 20 of them were mixed with MRV, with a positive rate of 2.22%. According to the
current investigation data, the iridovirus infection of largemouth bass in pearl River Delta is mainly ranaviruses, which can be
detected in normal fish, indicating that the virus can be recessive and virulent in fish. According to the disease investigation
and virus detection, a variety of bacteria and parasites can cause the disease of largemouth bass, and there is also the
phenomenon of mixed virus infection, which leads to the disease. Multiple pathogens may be inducements of each other in this

process.

Key words: Largemouth bass (Micropterus salmoides); Epidemiological investigation; Largemouth bass ranavirus, MRV;

Siniperca chuatsi rhabdovirus SCRV; Nocardia Seriolae, NS; qPCR

168



IHNV 5 IPNV B2 54 2 Km B 1R & RGeS B0 M 52w

gz, ), AERCY, PhVERET, XIEFES, IRMRE S, ST ok, XIEC %
CHRIBLN K, SR ERAR R, WA RIE 1500005

FEE: HEST THNV 1 IPNV R EE7E S0 3 1 AH ELAE B OG &R X HOoH 18 1 I B0R ML 52, At 7 i@ e RT-PCR 7772
DU H 7R 3 £0.37 £ ROAT S 40 6 72 1E THNV R IPNV B A s, RIS AL R H AR B35 7 IHNV GS17 FRAl
IPNV GS17 # o 3 Zh 4 BUEE R 58 1) F S 26 6 i B PCR J7 A8 56 £ A P THNV L IPNV £k 20 AT+ IFNT
MX-1 fFiEKF, FIFI A ELISA AL M4 5 M pik 1gM /KF . 455 BoR IPNV A THNV RA LUl g fa,
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Isolation and Identification of IHNYV and IPNV and the Effect of
Mixed Virus Infection on the Pathogenicity of Rainbow Trout

ZHANG Yanru, LI Dechuan, LI Jiahui, SUN Jinhui, LIU Xuefei, XU Baoxing, SHI Wen, LIU Min

(Northeast Agricultural University, College of animal Science and Technology, Harbin 150030)

Abstract: In order to study the interaction between IHNV and IPNV virus in fish and its effect on the pathogenicity of the host,
this study used RT-PCR to detect the mixed infection of IHNV and IPNV in diseased rainbow trout juveniles from a fish farm
in Gansu. IHNV GS17 strain and IPNV GS17 strain were isolated using plaque purification virus technology. Through the
animal challenge test and real-time fluorescence quantitative PCR method, the IHNV and IPNV load in the liver of the test fish
and the expression levels of [IFN1 and MX-1 in the spleen were detected, and the blood specific antibody IgM level was detected
by indirect ELISA. The results showed that IPNV and IHNV mixed infection of rainbow trout juveniles. IPNV has an inhibitory
effect on the proliferation of IHNV, and the inhibitory effect is related to the relative load of the virus in the host. Mixed
infection can increase the level of interferon in the host, but the inhibitory effect of IPNV on the interferon in the host increases
the pathogenicity of mixed infection of the virus to the juvenile rainbow trout. It has important guiding significance for the

diagnosis and scientific prevention of the two diseases.

Key words: Infectious hematopoietic organ necrosis virus (IHNV); Infectious pancreatic necrosis virus (IPNV); Mixed

infection; Viral load; Pathogenicity
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Isolation and Identification of Carp EdemaVirus L3 Strain

ZHANG Yanru, REN Xuanyu, LIU Xuefei, XU Baoxing, WANG Na, YANG Jiawei, SHI Wen, LIU Min

(Northeast Agricultural University, College of animal Science and Technology, Harbin 150030)

Abstract: Because CEV does not have suitable susceptible cells, it is difficult to isolate and culture the virus in vitro, which
restricts the research and development of CEV molecular biology to a certain extent, and seriously hinders the prevention and
treatment of CEVD. The screening of CEV susceptible cells and the establishment of CEV in vitro isolation and culture methods
have important theoretical and practical significance for the study of the basic biological characteristics of the virus and the
development of vaccines. In this study, tissue sectioning technology was used to observe the histopathology of diseased fish.
The phylogenetic tree was established to analyze the molecular phylogenetic tree of the obtained pathogenic gene fragments.
The SYBR Real-time PCR method was used to detect the target organs of the pathogen; CEV was screened. Susceptible cells,
the virus cultured and isolated in vitro is subjected to the animal challenge regression test. In this study, the CEV-L3 strain was
obtained by isolation of primary carp kidney cells, which laid an important material foundation for the establishment of CEV
susceptible cell lines and the further study of the biological characteristics of the virus, and contributed to the epidemiology of

carp edema The research on clinical diagnosis, immune control and breeding of anti-CEV carp line is of great significance.

Key words: Carp edema virus; isolation; identification; primary cell
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. R FTEEHEE (Salmonid Alphavirus) & GLbE R} 28 B8 50T NF- x B {5 5@ 8% . A0SR T SAV 0% NF-
x B {5 SIEBRTALE], REANA TR E D, XA SETHE, 78 SAV WS NF-« B {8
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Screening of salmon alpha virus protein that activates NF-kB
signaling pathway and study of its pathogenic mechanism

GAO Shuai, WANG Na, YANG Jiawei, SUN Jinhui, SHI Wen, LIU Min
(Northeast Agricultural University, College of animal Science and Technology, Harbin 150030)

Abstract: To explore whether Salmonid Alphavirus infected salmonids can activate the NF-kB signaling pathway. This study
will explore the molecular mechanism of SAV activating the NF-«xB signaling pathway, and its key proteins that mediate the
inflammatory response, and determine its site of action, and analyze the molecular mechanism of SAV protein activating the
NF-«B signaling pathway to mediate inflammation. Further analyze the interaction between SAV activator protein and CHSE-
214 host cell protein. Infect CHSE-214 cells with SAV, use the dual luciferase reporter system to verify the ability of SAV to
activate NF-kB, and screen the SAV protein that activates NF-kB and its key functional domains, as well as upstream pattern
recognition receptors, to verify the screened The activation of the NF-«xB signaling pathway and the downstream related
inflammatory factors produced by the protein; the CHSE-214 host cell protein that interacts with SAV key proteins is screened
by mass spectrometry, and CO-IP technology, laser confocal colocalization, dual The luciferase reporter system verifies the
interaction between the virus and the host cell, and analyzes the molecular mechanism of the SAV protein activating the NF-

kB pathway and its effect on virus replication.

Key words: Salmon alpha virus; NF-kB; Nsp2; inflammatory response; pathogenic mechanism
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Aptamers applications in anti-aquatic virus researches

LI Peng-fei, YU Qing, QIN Qiwei
('Guangxi Engineering Research Center for Fishery Major Diseases Control and Efficient Healthy Breeding Industrial Technology, Guangxi Academy

of Sciences, Nanning 530007, China; 2College of Marine Sciences, South China Agricultural University Guangzhou 510642,China)

Abstract: The rapid development of aquaculture has caused frequent various viral pathogens outbreaks, which results in great
economic losses. The development of rapid detection assays and effective agents help fight against these pathogens. Aptamers
are single-stranded oligonucleotides, they could specially recognize and bind to the targets. In this study, we reviewed and
discussed the applications of aptamers in anti-aquatic virus researches. As aptamers could highly specially recognize and
monitor virus infection, aptamers are used as molecular probes to establish novel detective assays to identify aquatic virus,
which are characterized of high specificity and convenient operation. Based on some aptamers’ antiviral abilities, they have
great potentials in developing antiviral drugs. Furthermore, aptamers serve as high specific molecular probes for virus
pathogenesis researches. Aptamers have great potentials in various science fields, including pathogen sensitive detection,

effective therapies, pathogenesis researches and so on.

Key words: Aptamers, aquatic virus, rapid detection assay, anti-virus therapies, pathogenesis researches
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PEE: AT A5 B — bR REW S EO T ST AR R FER (Acute hepatopancreas necrosis disease, AHPND) ) Vibrio
owensii ¥ (strain SH-14), L5 5 Vibrio parahaemolyticus 173 )5 B AR [F] 11 - 4fd PirAB #5585 H FIEUR R (pVHD .
SR ZFERERTAAT 3 AR 11 #k AHPND FRERIRE (Vibrio) . Bb4h, KL 13 NS5 F5EE
AHALL, fEANZRAY PirAB #5488 AINFURL (pVH-r) 348 T 2R KINE Y . 207 HUEERY, #5755 F pirAB W HE
FAERAFEETNTT, HmEEEE. BRae IR, WETE 3 B R E AT I UKL AR 28 & RS [F) b 2R IR 1 3 1
H, 7S B AR S R RE AR AE B 2 R [F] (1) AHPND 7 SR IAE Y -

HE: AT A PERPHIBRA LR, JRRL T, 1S903, Tno03

Shrimp AHPND-causing plasmids encoding the PirAB toxins as
mediated by pir4B-Tn903 are prevalent in various Vibrio species

XIAO Jinzhou?, WANG Yongjie >*
(*College of Marine Sciences, Shanghai Ocean University, Shanghai 201306,China

bCollege of Food Science and Technology, Shanghai Ocean University, Shanghai 201306,China)

Abstract: Here, we report the complete sequences of the AHPND-causing plasmid isolated from V. owensii, as well as those
of its 11 siblings (pVH family). In addition, we also included 13 related plasmids (pVH-r family) without the pirdB genes
isolated from a variety of species within the Vibrio Harveyi clade. Furthermore, the homologue counterparts of pir4B genes
were also detected in a non-pVH plasmid in V. campbellii. Taken together, our results provide novel insights into the acquisition

and evolution of pir4B as well as related plasmids in the Vibrio Harveyi clade.

Key words: Acute hepatopancreatic necrosis disease, plasmid, transposon, IS903, Tn903
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Effect of Nitric Oxide on Exopalaemon carinicauda Infected with
Enterocytozoon hepatopenaei

JIANG Haiyi, HU Jihui, Cheng Yu, LI Wanying, YU Fei, WANG Panpan, GAO Huan

(Jiangsu Provincial Key Laboratory of Marine Biological Resources and Environment/Jiangsu Provincial Key Laboratory of Marine Biotechnology,

Jiangsu Ocean University, Lianyungang, 222005)

Abstract: In order to increase the immunity of Exopalaemon carinicauda and resist Enterocytozoon hepatopenaei (EHP)
infection, this experiment was performed by injecting 10 microliters into the pericardial cavity of EHP at a concentration of 0
pug/L 0.3 pg/L. 0.6 ug/L. 0.9 pg/L nitric oxide were used to detect the activity of related non-specific immune enzymes in
the hepatopancreas and the content of nitric oxide in the blood to explore the effect of injection of nitric oxide on EHP-positive
Exopalaemon carinicauda. Studies have shown that the total nitric oxide synthase (TNOS) activity, inducible nitric oxide
synthase (iNOS) activity, acid phosphatase activity and alkaline phosphatase activity in the hepatopancreas of diseased shrimp
are higher than those of healthy shrimp, and diseased shrimp within 72 h TNOS activity first increased and then decreased,
iNOS activity increased monotonously. When the NO concentration was 0.3pug/L and 0.6pg/L, the NO content in the blood of

sick shrimp peaked after 24 hours. This experiment has certain reference value for shrimps to resist EHP and reduce the

economic loss caused by EHP.

Key words: Enterocytozoon hepatopenaei; Exopalaemon carinicauda; Nitric Oxide;
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Construction of attenuated strains of Vibrio and its biosafety
assessment

Hu Cunjie, Che Jinyuan
School of Fisheries and Life Technology, Shanghai Ocean University, Shanghai 201306

Abstract: The attenuated strain of Vibrio anguilla was constructed in the early stage, and the virulence decrease of the
attenuated strain was evaluated by infection with Penaeus vannamei, and some biological analysis experiments were carried

out on the attenuated strain to verify its characterization changes.

Keywords: Vibrio; deletion; attenuated strain
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Observation and analysis of pathological tissue of Xiapu
Apostichopus japonicus in Fujian Province

HUANG Yibei®*, WANG Lili*¢, YANG Qiuhua® *, WU jianshao?, ZHOU chen? LIN Qi®*
2 Fujian Fisheries Research Institute, Fujian Province Marine Life Breeding and High Value Utilization Key Laboratory, Xiamen, Fujian
361021,China;’ College of life sciences, Huzhou Normal University, Zhejiang 313000,China; ¢ College of Fisheries and Life Science, Shanghai Ocean

University, Shanghai 201306, China; ‘fisheries college of jimei university, Xiamen 361023, China

Abstract: In late November 2020, the sick symptoms of Apostichopus japonicus appeared in Xiapu sea area, Fujian Province.
In order to explore the etiology of the sick Apostichopus japonicus, histopathological observation and analysis were carried
out. The results of body surface observation showed that the body wall of sick Apostichopus japonicus appeared large-area
ulceration; Microscopic examination after dissection showed that there were a large number of post-mouth bugs insects
parasitic on respiratory trees. The diseased tissues such as body wall, intestine and respiratory tree of Apostichopus japonicus
were taken for histopathological section analysis. It was found that the diseased Apostichopus japonicus intestinal tissue
atrophied, the intestinal wall became thinner, the circular folds became less, the structure of body wall and respiratory tree was
damaged, and a large number of parasites were found on the respiratory tree. The results showed that a large number of parasites

on the respiratory tree of Apostichopus japonicus may be one of the main factors causing the disease of Apostichopus japonicus.

Key words: Apostichopus japonicus, post-mouth bugs, tissue slice
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Isolation and Identification of Photobacterium damselae sea
cucumber and Evaluation of Its Pathogenicity

WANG lili*?, LI huiyao?, YANG fuyuan®¢, XIAO yiqvn?, YANG giuhua®*, WU jianshao?, ZHOU chen?,
LIN qia’b’*
#Key Laboratory of Cultivation and High-value Utilization of Marine Organisms in Fujian Province, Fisheries Research Institute of Fujian, Xiamen
361021,China;" fisheries college of jimei university, Xiamen 361023, China;

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

Abstract: In order to explore the causes of morbidity and mortality of Xiapu sea cucumber and the drug sensitivity of its
pathogens, the dominant strain xp-11 was isolated from sick Apostichopus japonicus in Xiapu sea area, Fujian Province in 2020.
The regression infection experiment confirmed its pathogenicity; After cultured on TCBS solid medium for 24 hours, the
colonies showed central bulge, smooth edge, round, transparent or orange; The strain was identified as luminous Mermaid by
Biolog automatic microbial identification system, 16S rRNA and gyrB housekeeping gene; Virulence gene analysis showed
that strain xp-11 contained hemolysin hlyAch gene, phospholipase activity pipV gene and Vibrio cholerae hemolysin AlyA gene;
The results of drug sensitivity analysis showed that strain xp-11 was sensitive to 8 drugs, such as tetracycline, enrofloxacin,
ciprofloxacin, ceftriaxone, ofloxacin, norfloxacin, Cefradine and compound xinnomine; The minimum inhibitory
concentrations (ug / ml) of enrofloxacin, neomycin sulfate, thiamphenicol, florfenicol, doxycycline hydrochloride,
fluoromequine, sulfamethoxazole sodium and sulfamethoxazole + trimethoprim were 0.08, 2, 1, 1, 0.06, 0.125, 4 and 1.2/0.06,
respectively. This study provides a reference basis for disease prevention and control caused by photobacterium Mermaid in

the process of sea cucumber culture.

Key words: Apostichopus japonicus, Photobacterium damselae, appraisal,drug sensitivity
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Isolation, characterization and virulence of Mesanophrys sp.
(Ciliophora: Orchitophryidae) in farmed swimming crab (Portunus
trituberculatus) and anti-parasitic effects of quinine sulfate

YIN Fei, WANG Chunlin, LIU Xiao, YU Youbin, Summia Perveen

Key Laboratory of Applied Marine Biotechnology, Ministry of Education; Collaborative Innovation Center for Zhejiang Marine High-efficiency and
Healthy Aquaculture, Ningbo University, Ningbo 315211, P. R. China

Abstract: A disease outbreak occurred in swimming crab (Portunus trituberculatus) farmed in eastern China, with a mortality
rate of more than 80%. To further investigate the characteristics and pathogenesis, we reported isolation, characterization and
virulence of the causative agent of this disease from 10 sick crabs. The results of the morphological study confirmed that the
ciliate was similar to Mesanophrys ciliates and O. stellarum cultured in supportive media, but different from O. stellarum
cultured in living sperm cells of starfish (Leptasterias spp.). Also, the growth of the ciliate did not interfere with light, which
was different from O. stellarum. Accordingly, the ciliate was classified as genus Mesanophrys and temporarily named as
Mesanophrys sp. In addition, experimental infection confirmed that Mesanophrys sp. was the pathogen that infected farmed
crabs. The anti-parasitic effects and toxicity of quinine sulfate on Mesanophrys sp. were investigated. Quinine sulfate can kill
Mesanophrys sp. by interacting with the DNA, mitochondria and cell membrane of parasites. Also, quinine sulfate can prevent
the infection of crabs and treat the Mesanophrys sp. disease in aquaculture. It is possible, therefore, to combine the prevention
and treatment in production, kill pathogens by drugs in the water during the high incidence of the disease and maintain a suitable
environment for preventing the spread and infection of pathogens. In addition, early detection and treatment of the diseased

crabs reduced the death of crabs and inhibited the spread of the diseases.

Key words: Portunus trituberculatus;, Mesanophrys sp.; Quinine sulfate; Prevention Treatment
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Lipid and amino acid: an important substance dependence for
parasitic life of Enterocytozoon hepatopenaei

WU Yujiao, CHEN Jie, LIAO Guoli, HU Mengjiao, ZHANG Qing, MENG Xianzhi, LI Tian, LONG
Mengxian, FAN Xiaodong, ZHANG Liping, PAN Guoqing, ZHOU Zeyang

(State Key Laboratory of Silkworm Genome Biology, Southwest University, Chongqing 400715; Chongqing Key Laboratory of Microsporidia
Infection and Control, Chongqing 400715; Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences. Guangzhou 510380;

College of Life Science, Chongging Normal University, Chongqing 400047; Chongging Fisheries Technical Extension Center, Chongging 400014)

Abstract: In this study, 4D label-free proteomics and acetylation modification omics were used to analyze the primary
metabolism change of Lifopenaeus vannamei after challenged by Enterocytozoon hepatopenaei, and to explore the interaction
between pathogens and hosts. We found that EHP stole vast energy and metabolic substrates of host cells to maintain its
intracellular parasitic life, and disrupted host energy generation, lipid and amino acid metabolism. Therefore the insufficient
reserve of organic materials required for molting growth and the continuous high level of juvenile hormone hindered the growth

and development of shrimp.

Key words: Enterocytozoon hepatopenaei, Litopenaeus vannameli, lipid and amino acid metabolism disorder
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Discovery and pathogenicity of infectious precocious virus

DONG Xuan?, WANG Guohao®¢, HU TaoP, LI Juan®, LI Chen?, CAO Zhi?, WANG Yiting *¢, MENG
Fanzeng®®, YANG Guoliang?, SHI Weifeng®, HUANG Jie?

2 Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences; Laboratory for Marine Fisheries Science and Food Production
Processes, Pilot National Laboratory for Marine Science and Technology (Qingdao); Key Laboratory of Maricultural Organism Disease Control,
Ministry of Agriculture and Rural Affairs; Qingdao Key Laboratory of Mariculture Epidemiology and Biosecurity, Qingdao, 266071, China
b Shandong First Medical University, Tai’an, 271000, China
¢ Shanghai Ocean University, Shanghai, 201306, China.

4 Huzhou University, Huzhou, 313000, China

Abstract: Since 2010, the iron prawn syndrome (IPS) characterized by sexual precocity has appeared in the farmed
Macrobrachium rosenbergii, which has led to substantial production losses. However, the cause of IPS was not clear, which
seriously restricts the green development of M. rosenbergii industry. We used the identification platform of emerging pathogen
in crustacean to discover a novel virus from the IPS-affected M. rosenbergii through viral metatranscriptomic sequencing,
histopathological examination and transmission electron microscopy. Putative virus particles showed as spherical with a
diameter of 40—60 nm. The virus contains a positive-sense, single-stranded RNA genome of 12,630 nucleotides. A subsequent
immersion challenge study with viral extracts of IPS-affected samples reproduced the gross signs of IPS. Phylogenetic analysis
indicated that it may belong to a new genus between Jingmenvirus and Flavivirus. Studies from viral metatranscriptome,
bioassay and in situ hybridization showed that infection with IPV has a strong correlation with IPS. We provisionally name this
virus infectious precocity virus (IPV). We developed nested reverse transcription-PCR and real-time PCR methods and
confirmed that all IPS-affected prawns tested IPV positive but normal prawns tested negative. Collectively, our study revealed

a novel virus of Flaviviridae associated with sexual precocity in M. rosenbergii.

Key words: Macrobrachium rosenbergii, sexual precocity, Flaviviridae, pathogenicity
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Analysis of genetic diversity of the yellow river carp anti-
hydrophilic monocytobacteria group based on SCoT molecular
markers

ZHANG Lan , JIANG Shuhong,CHANG Le,GUAN Junxiang, CHEN Yuhan , QIAO Zhigang , WANG Lei
(College of Fisheries, Henan Normal University , Xinxiang, , 453007)

Abstract: In order to reveal the difference of genetic diversity of different populations of Yellow River carp against Aeromonas
hydrophila, 300 Yellow River carp were artificially infected with 4.hydrophila, and the mortality rate was 40%. SCoT was used
for the first 30 dead population (FP), the last 30 dead population (LP) and the 30 survival population (SP), Genetic diversity
and population genetic structure were analyzed. The results showed that the average number of effective alleles (Ne) in the
three populations ranged from 1.3828 to 1.4029, the average Nei's gene diversity index (H) ranged from 0.2258 to 0.2467, and
the average Shannon's information index (/) ranged from 0.3453 to 0.3804. Cluster analysis and principal coordinate analysis
showed that FP and LP clustered into one branch, and SP was independent. Genetic structure analysis showed that all samples
were divided into two theoretical populations (K=2), which was consistent with cluster analysis results. This study provided a

theoretical basis for the molecular breeding of A. hydrophila resistance in Yellow River carp.

Key words: Yellow River carp(Cyprinus carpio haematopterus); Aeromonas hydrophila; SCoT; genetic diversity
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Methomyl on Chlorella vulgaris- Daphnia magna- Brachydanio
rerio through its food chain

CHEN Feng, MENG Shunlong, CHEN Jiazhang, QIU Liping, FAN Limin, SONG Chao

Laboratory of Quality & Safety Risk Assessment for Aquatic Products on Environmental Factors(Wuxi), Ministry of Agriculture and Rural Affairs,

Chinese Academy of Fishery Sciences, Wuxi 214081,China)

Abstract: To study the bioaccumulation and transfer the effect of Methomyl in aquatic organisms, Chlorella vulgari
s (Chlorella vulgaris), Daphnia magna (Daphnia magna) and Brach-ydanio rerio (Brachydanio rerio) were selected a
s the research objects. We carried out ex-periments on the bioaccumulation effect of chlorella vulgaris on methomyl
and the trans-mission effect of methomyl in chlorella vulgaris, Daphnia magna and Brachydanio rerio. Chlorella v
ulgaris had a strong ability to accumulate methomyl.Methomyl was passed to t-he Daphnia magna through the feed
ing process, and then passed to the Brachydanio r-erio by the Daphnia magna through the feeding process. The pa

ssed methomyl could inh-ibit life activities such as food intake and metabolism.

Key words: methomyl; food chain; bioaccumulation
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Identification and characterization of immune-related IncRNAs
and IncRNA-miRNA-mRNA networks of Paralichthys olivaceus

NING Xianhui, SUN Li

(CAS Key Laboratory of Experimental Marine Biology, Center for Ocean Mega-Science, Chinese Academy of Sciences, Institute of Oceanology,

Qingdao 266071)
Abstract: In order to uncover the anti-bacterial immune mechanism of interaction between non-coding RNA and protein coding
RNA, by which facilitates disease control in fish, in this study, we systematically identified the IncRNAs and their regulatory
pathways of Paralichthys olivaceus in response to Vibrio anguillarum infection. We also constructed and characterized the

immune-related IncRNA-miRNA-mRNA regulatory networks based on integrated analyses of multiple omics.

Key words: LncRNA, CNS, Paralichthys olivaceus, Vibrio anguillarum, immune pathway, ceRNA network
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Luteolin protects against acute hepatopancreatic necrosis disease-
causing strain of Vibrio parahaemolyticus in Litopenaeus vannamei

ZHAI Qiangian, CHANG Zhigiang, LI Jian
(Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071)

Abstract: The effects of oral administration of luteolin, on the survival performance, disease resistance, and immunity of
VPanpnp infected Litopenaeus vannamei were investigated. Compared with the infected only group, the shrimps in the luteolin
groups showed significantly lower cumulative mortality over 5 days after infection (p <0.05). In the luteolin groups, the vibrio
density were consistently lower and the immune parameters were consistently higher than those in infected only group (p
<0.05). In the luteolin groups, the hepatopancreatic tubule structure and integrity were better than those in the infected only

group. Moreover, with the dose of luteolin increased, the therapeutic effect was also enhanced.

Key words: Luteolin; Litopenaeus vannamei; Vibrio parahaemolyticus; AHPND; Immunomodulation; Disease resistance
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Screening for protective antigens of Cyprinid herpesvirus 2 and
construction of DNA vaccines

YUAN Xuemei, SHEN Jinyu, PAN Xiaoyi, YAO Jiayun,LIN Lingyun, ZHANG Haiging*

(Agriculture Ministry Key Laboratory of Healthy Freshwater Aquaculture, Zhejiang Institute of Freshwater Fisheries, Huzhou 313001, China)

Abstract: In recent years, crucian carp hematopoietic necrosis caused by Cyprinid herpesvirus 2 (CyHV-2) infection has
caused an enormous economic loss to the aquaculture industry. In this study, antigenic epitope analysis was performed on the
membrane proteins of CyHV-2, and 8 antigen-rich peptide fragments were selected for prokaryotic expression. Then, the
immunogenicity of the recombinant proteins was analyzed. On this basis, DNA vaccines were constructed for immunization
of hybridized Prussian carps. The protective effect of DNA vaccines against challenge in hybridized Prussian carps was

evaluated.

Key words: Cyprinid herpesvirus 2(CyHV-2), antigenic epitope, DNA vaccine, immune effect
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d AP AR T B K™ it 5T B 2 AP B AR SR, BT 100141
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Bioavailability of enrofloxacin and ciprofloxacin in Chinese mitten
crab (Eriocheir sinensis) was evaluated by in vitro digestion
simulation

(Xing Luchang ®>¢, FANG Longxiang >¢, SONG Chao*"%4, Chen Jiazhang®<d *)
(a Wuxi Fishery College, Nanjing Agricultural University, Wuxi 214081, China;
b Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China;
¢ Laboratory for Risk Assessment of Aquatic Product Quality, Safety and Environmental Factors, Ministry of Agriculture and Rural Affairs, Wuxi
214081, China

d Key Laboratory of Aquatic Product Quality and Safety Control, Ministry of Agriculture and Rural Affairs, Beijing 100141, China)

Abstract:As aquaculture power in our country, some antibiotics such as well, the unreasonable use of has affected the quality
of aquatic products and human security, in this paper, the three provinces of anhui, jiangsu, liaoning, 92 breeding in eriocheir
sinensis samples has investigated the occurrence of 27 kinds of antibiotics, found that the main residual antibiotics for grace
and ciprofloxacin. The bioavailability of enrofloxacin and ciprofloxacin in Chinese mitten crab was evaluated by in vitro

digestion simulation.

Key words: chinese mitten crab; Enrofloxacin; Ciprofloxacin; Bioavailability
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Effects of methomyl on antioxidant defense system of zebrafish
embryos

LU Yan, MENG Shunlong, CHEN Jiazhang
(Wuxi Fishery College, Nanjing Agricultural University, Wuxi, 214081)

Abstract: To explore the effects of methomyl on the antioxidant defense system, so as to provide theoretical basis for zebrafish
as a pollution detection indicator. Zebrafish embryos were exposed to 0, 2, 20, 200 pg/L methomyl. The activities of superoxide

dismutase (SOD), catalase (CAT), glutathione reductase (GR), reduced glutathione (GSH), oxidized glutathione (GSSG) and
the content of malondialdehyde (MDA) in zebrafish were measured at 24, 48, 72 and 96 h.

Key words: methomyl; zebrafish; embryo; antioxidant defense factor; oxidative damage
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Adsorption properties of modified biochane on sulfameldimidine
in the water

(Lv Peiyuan ?, Zheng Yao*>4, Chen Jiazhang®><d *)
(a Wuxi Fishery College, Nanjing Agricultural University, Wuxi 214081, China;
b Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China;
¢ Laboratory for Risk Assessment of Aquatic Product Quality, Safety and Environmental Factors, Ministry of Agriculture and Rural Affairs, Wuxi
214081, China

d Key Laboratory of Aquatic Product Quality and Safety Control, Ministry of Agriculture and Rural Affairs, Beijing 100141, China)

Abstract: At present, with the large number of antibiotics in the fields of agriculture, the antibiotics remaining in the water
threatens the healthy development of the environment and humans, and biocompanies are considered to remove the ideal
materials for such new pollutants. Three nano-modified biochacha were prepared and studied the adsorption characteristics,

and the application of the sulfamer dimethylpyrimidine was used to lay the foundation for its application in aquaculture tail

water treatment.

Key words: Modified biocompatible; Sulfamethylimidine; Adsorption; Tail water
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Effects of resveratrol on intestinal histology and expression of
inflammatory factors in red tilapia Oreochromis mossambicus
@ xO.niloticus &

SHI Yulu, ZHENG Yao, BING Xuwen, CHENG Jiazhang
( Wuxi Fishery College, Nanjing Agricultural University, Wuxi 214081)

Abstract: In order to know the effects of dietary resveratrol (RES) on intestinal tissue structure and inflammatory factor content
of high-fat feeding red tilapia. In this experiment, 8% fat, 10% fat, 10% fat+RES and 10% fat+RES+Ex527 groups were set up

to determine the growth performance index, abdominal fat deposition, intestinal tissue structure and inflammatory factor

content of red tilapia.

Key words: resveratrol; intestinal inflammatory factors; intestinal microstructure
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Risk and benefit assessment of potential neurodevelopmental

effects of feed consumption on largemouth bass (Micropterus
Salmoides)

YIN Yuting, WANG Qian, ZOU Jianmin, WANG Xinchi, SONG Chao
(Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214081, China)

Abstract: The purpose of this study was to evaluate the potential neurodevelopmental effects of different feeds on largemouth
bass (Micropterus Salmoides). A total of 181 perch were collected from formulated feed, iced trash fish feed and iced trash fish

to feed. Net 1Q was calculated using deterministic methods and probabilistic assessments from FAO and WHO.

Key words: Micropterus Salmoides; n-3LCPUFA; Mercury; 1Q points; Risk and benefit assessment
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Establishment of a rapid pretreatment method for earthy smelling
substances in aquaculture water

Yuan Gui, Qian Wang, Chao Song, Jiazhang Chen
(Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China)

Abstract: In order to achieve cost-saving, rapid, simple, and mass detection of earthiness smell substances in water (mainly
geosmin, 2-methylisoborneol). The purification, extraction, and concentration of soil odor substances in aquaculture water were
realized by combining magnetic adsorption and dispersed liquid phase extraction with appropriate dispersed liquid phase as

extraction agent.

Key words: Geosmin, 2-methylisoborneol, Dispersed solid phase extraction, Dispersive liquid phase extraction
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Comparing the environmental fate of typical antibiotics
sulfamethoxazole and enrofloxacin in aquaculture using a multi-
media environmental fugacity model

SHAN Xiangbao, FANG Longxiang, SHI Yulu, CHENG Jiazhang
( Wuxi Fishery College, Nanjing Agricultural University, Wuxi 214081)

Abstract: Sulfamethoxazole and enrofloxacin are two commonly used antibiotics in aquaculture in China, but their fate in
tilapia culture environment is not clear. The distribution of two drugs in tilapia culture environment was studied through field
culture experiments, and the multi-medium environmental fugacity model was used to simulate the fate behavior of drugs in
culture environment. This study is of great significance to protect the fishery ecological environment and ensure the quality

and safety of tilapia aquatic products.

Key words: sulfamethoxazole; enrofloxacin; multimedia environment fugacity model; fate
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L) FH4 B 2995 55 (Koi herpesvirus, KHV)33 914 KA PCR AiE3R1HZ 7 B Btk 16S rRNA [F51K/NJy 1416bp,
5 Shewanella putrefaciens (GenBank NO.: KX185698))F FIAHI: N 99.72%;: RGK B M M Bn %Wtk S Shewanella
putrefaciens (GenBank NO.: KY817253)%F H RN —H. LZARMIEA K 16S rRNA JFHI T4 R, w&HIE LTS
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16S rRNA identification of Shewanella putrefaciens from the sliver
carp Hypophthalmichthys molitrix

LIU Qun, WANG lJing, LIU Tongshan, HUO Wenhui

(Animal Disease Prevention and Control Center of Tianjin , Tianjin 300402, China)

Abstract: A bacterial strain was isolated from Hypophthalmichthys molitrix, and named BD1-5, physiological, gram stain
examination, sequencing of 16S rRNA and phylogenetic tree analysis were carried out in the study. Results showed that the
skin of sliver carp festered, especially the severe tail. There were no obvious parasites in the main tissues of the case. Molecular
biology tests showed SVCV, CyHV-II and KHV were all negative. The 16S rRNA PCR method was used to obtain a fragment
sequence of 1416bp, shown 99.72% similarity with Shewanella putrefaciens (GenBank NO.: KX185698). The phylogenetic
analysis of the target sequence showed that the sample formed a dependent brach on the phylogenetic tree with Shewanella
putrefaciens (GenBank NO.: KY817253). According to the results of the morphology of the strain and the sequence of 16S
rRNA, the strain was proved to be Shewanella putrefaciens, which was gram-negative rod bacterium. The result revealed that

S. putrefaciens as a potential new pathogen may pose a threat to the culture of H. molitrix.

Key words: Hypophthalmichthys molitrix; Shewanella putrefaciens; 16S IRNA
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Study on the activity of natural product paeoniflorin against
shrimp white spot virus

HU Yang, SHAN Lipeng, LIU Lei, CHEN Jiong
(State Key Laboratory for Managing Biotic and Chemical Threats to the Quality and Safety of Agro-products, School of Marine Sciences, Ningbo
University, Ningbo 315832)

Abstract: In order to solve the problem of the large-scale outbreak of white spot virus (WSSV) causing losses in shrimp
aquaculture, this experiment used shrimp as a model to detect the anti-WSSV activity of eight natural small molecules by
survival rate and RT-qPCR, and the results showed that paconiflorin had significant anti-WSSV activity, and it could inhibit

WSSV by increasing the expression of antimicrobial peptides in the innate immune response of shrimp.

Key words: shrimp, WSSV, paeoniflorin, natural products
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Potential aquatic environmental risks: Exposure to azoxystrobin
increases virus susceptibility in fish cells and zebrafish
WANG Huan, LIU Lei, QIU Tianxiu, CHEN Jiong
(State Key Laboratory for Managing Biotic and Chemical Threats to the Quality and Safety of Agro-products, Ningbo University, Ningbo, Zhejiang
315211)

Abstract: High residue of azoxystrobin (AZ) has been found in some water environments, suggesting that AZ has entered
aquatic ecosystems and produced serious damages to fish associated with potentially increasing the susceptibility to pathogens.
This study aims to characterize the defense abilities of epithelioma papulosum cyprini (EPC) cells and zebrafish, which were
exposed to AZ at concentrations of 5 and 50 pg/L in environmentally-relevant exposure concentration range (34~215 pg/L) in
China, and subsequently, challenged these with spring viraemia of carp virus (SVCV). Negative effects of AZ on cytotoxicity
were not observed less than 500 pg/L during 4 d exposure period before viral infection. For the viral challenges, SVCV
replication increased significantly in EPC cells and zebrafish that were exposed to up to 50 pg/L of AZ at 3, 5 and 7 d, thus
exhibiting an obvious increase of greater replication rate in zebrafish than that of the control at 14 d. Further data from
intracellular biochemical assays indicated that AZ at 5 and 50 pg/L inhibited the activation of the nuclear factor erythroid 2-
related factor 2 (Nrf2) pathway, and the associated changes included a decrease in Nrf2 expression, Nrf2 phosphorylation,
heme oxygenase-1 (HO-1) content, and antioxidant activities (including total antioxidant, reduced glutathione, and catalase).
While no significant differences in extracellular signal-regulated kinase 1/2 (ERK1/2) and c-Jun NH 2-terminal kinase (JNK)
mitogen-activated protein kinases (MAPKSs) in zebrafish were observed, P38 phosphorylation was significantly decreased at 7
and 14 d, and the changes in MAPKSs were more evident in EPC cells previously exposed to AZ at 7 d. These results revealed
that AZ initially induced low phosphorylation of MAPKs, triggering the attenuation of Nrf2 phosphorylation to weaken Nrf2
translocation into the nucleus in a longer exposure period (more than 5 d). The data in the cells and fish also showed that
antioxidant activities were decreased to some extent at 5~7 d for the cells and 7~14 d for the fish. Furthermore, interferon-
related factors were decreased in AZ-exposed zebrafish, explaining why fish can't resist the virus infection. These results
indicate a new adverse threat of AZ pollution that may amplify viral outbreaks and endanger ecological safety.

Key words: Azoxystrobin; Spring viraemia of carp virus; Nuclear factor erythroid 2-related factor 2; Virus susceptibility
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Study on prevention and treatment of novel coumarin
derivatives against white spot syndrome virus

SHAN Lipeng, LIU Lei, CHEN Jiong
(State Key Laboratory for Managing Biotic and Chemical Threats to the Quality and Safety of Agro-products, Ningbo University, Ningbo, Zhejiang

315211)

Abstract: White spot syndrome virus (WSSV) is the most damaging virus in shrimp farming and its hosts are extremely
widespread, including all cultivated shrimp species, wild shrimp and most crab species in the world. The virus is listed as a
notifiable animal disease by the World Organisation for Animal Health (Office international des épizooties, OIE), and it is also
listed as a category A animal disease in the List of Animal Disease Categories I, I and III issued by the Ministry of Agriculture
in China. To date, there are no effective measures to combat the disease and only relatively strict hygiene management and
control can be implemented. Therefore, authors designed, synthesized and characterized a series of coumarin derivatives and
evaluated their anti-WSSV activity using a model of Pacific white shrimp (Litopenaeus vannamei) larvae. The results showed
that the maximum antiviral efficiency of coumarin derivatives C2 and C7 exceeded 95%, with ECso of 5.993 and 5.727 mg/L,
respectively. Both coumarin derivatives C2 and C7 significantly reduced the WSSV levels in the larvae by pre-treatment and
post-treatment of compounds, which shows that they have preventive and therapeutic effects. The survival rate of WSSV-
infected larvae was more than 50% within 3 days after immersion in C2 and C7, and still more than 50% within 5 days after
continuous replacement of C2 and C7. In addition, C2 and C7 inhibited the horizontal spread of WSSV to some extent. In
summary, authors concluded that coumarin derivatives C2 and C7 have the potential to be developed into specific drugs against

WSSV, and that they provide references and lessons for the development of new drugs for other aquatic viral diseases.

Key words: Coumarin derivatives; White spot syndrome virus; Antiviral drugs; New drug development
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Molecular identification, expression and function analysis of C-
type lectin in ayu, Plecoglossus altivelis

WANG Wei*®, LI Changhong®?, CHEN Jiong® *
(*State Key Laboratory for Managing Biotic and Chemical Threats to the Quality and Safety of Agroproducts, ®School of Marine Science, Ningbo
University, Ningbo 315832)

Abstract: In order to understand the biological function and immune regulation mechanism of fish C-type lectin (CTL), and
provide new entry piont for the diseases immune prevention and control in ayu (Plecoglossus altivelis), the cDNA sequence of
ayu CTL (PaCTL) gene was obtained from ayu transcriptome. Firstly, the sequence characteristics and phylogenetic
relationship of PaCTL were determined by sequence analysis and phylogenetic tree construction. Then, the tissue expression
distribution of the PaCTL and its expression changes under the infection after Vibrio anguillarum infection were determined
by real-time quantitative PCR. Further, the recombinant PaCTL protein (rPaCTL) was obtained by prokaryotic expression and
urea gradient renaturation. On this basis, the bacterial agglutination activity and sugar-binding properties of rPaCTL were
measured, and the effects of rPaCTL on survival rate and tissue load of V. anguillarum-infected ayu were investigated. Finally,
the effects of rPaCTL on the bactericidal ability, respiratory burst function and the expression of inflammatory cytokines of
monocytes/macrophages were investigated at the cellular level. The results will preliminarily explain the immune regulation

mechanism of CTL resistance to pathogen infection in fish .

Key words: Plecoglossus altivelis, C-type lectin, Monocyte/macrophage, Agglutinating activity; immunomodulation
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A real-time LAMP-based microfluidic chip platform for detecting
of aquatic/waterborne pathogenic microorganisms

ZHOU Yan, ZHOU Qianjin, CHEN Jiong
(State Key Laboratory for Managing Biotic and Chemical Threats to the Quality and Safety of Agro-products, Ningbo University, Ningbo, 315211,
China)

Abstract: A platform for rapid detection of aquatic/waterborne pathogenic microorganisms was developed by combining a
loop mediated isothermal amplification (LAMP) assay on a microfluidic chip. It can screen and identify 28 aquatic pathogenic
microorganisms/waterborne pathogens such as Vibrio spp., white spot syndrome virus, Salmonella enterica and et al. Four
detection kits were custom assembled. This platform with high throughput, convenient operation (one-step loading) and rapid

detection (<60 min) is applicable in the screening and monitoring of biological hazard factors in aquatic products and

aquaculture environment.

Key words: pathogenic microorganisms, loop-mediated isothermal amplification, microfluidic chip, real-time detection
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PR EE ALl ORF23, I8iE OR23F KK 741 L IARCHE &, % T CyHV-2-KT-635 Xf ORF23 RiARIFM . FA1TRIN
755 AR EE 40P & GICF it Bk B ORF23 A6 4E CyHV-2-KT-635 B35 RE & 25 10 23 I8 5, AR &
WRE, £ CyHV-2-KT-635 W] Nif§ ORF23 K. Jf HIBAM1E B %081, ORF23 B FFHIH ) t(RNA 451385 1
TSI R IE R B /N IEJE (I NTP %4k 9 ANTP) R2i 1 P53R2i AR & RIFEIVRNE. DL ERIUA Bh T3
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BRI, CyHV-2-KT-635; MWL IRIE i %75 5

Cyprinid herpesvirus 2 encoded microRNA (CyHV-2-KT-635)
regulates viral replication by targeting the ORF23

CHEN qikang, LUO yang, LU liqun, JIANG yousheng, XU dan

(National Pathogen Collection Center for Aquatic Animals, Shanghai Ocean University, Shanghai, China)

Abstract: Herpesvirus family have been reported to be able to encode and express functional viral microRNAs that target both
viral and cellular transcripts. With previous studies, a novel miRNA CyHV-2-KT-635 has been proved to target the viral genes
with unknown functions. In this study, the target gene of CyHV-2-KT-635 regulated was proved to the viral gene ORF23
directly, the target point on gene sequence was verified and CyHV-2-KT-635 was identified to influence the expression of
ORF23. According to the bioinformatics analysis, the tRNA domain and ribosome domain in the protein sequence of ORF23
were found to share lots of homology with R2i and P53R2i, which are related to the ribonucleotide reductase small subunit in
the host (transform NTP to dNTP). Within expectations, silencing of viral ORF23 or transfecting CyHV-2-KT-635 mimics in
GiCF could suppress viral propagation significantly. These findings are helpful to understand the effect of virus encoded

microRNA on the replication of Cyprinid herpesvirus 2.

Key Words: Cyprinid herpesvirus 2, CyHV-2-KT-635, ribonucleotide reductase, Viral replication
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Attenuated strain of Cyprinid herpesvirus 2 (C{P») as vaccine candidate
against herpesviral hematopoietic necrosis disease in silver crucian carp,
Carassius auratus gibelio

WEI chang?, SUN yuyu?, XU chaonan®®, LI qiang®*

2 Department of Ocean Technology, College of Marine and Biology Engineering, Yancheng Institute of Technology, Yancheng, 224051, China
b Key Laboratory of Mariculture & Stock Enhancement in North China's Sea, Ministry of Agriculture, Dalian Ocean University, Dalian, 116023,
China

Abstract: Vaccine is widely accepted as an effective control against viral diseases. In this study, the safety and protection rate
of an attenuated cyprinid herpesvirus 2 (CyHV-2) were evaluated as the vaccine against to herpesviral hematopoietic necrosis
disease of Gibel carp (Carassius auratus gibelio). The results indicated that the attenuated CyHV-2 was non-pathogenic and
the protection rate of the attenuated strain against CyHV-2 infection of Gibel carp was more than 90%. In addition, there is no

virulence reversion of the attenuated CyHV-2 propagated in vivo and passaged on RyuF-2 cell.

Key words: Cyprinid herpesvirus 2, Attenuated vaccine, Protection rate, Safety
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W WWERE RN WLt NI R ARG 2 R . A T JE5E 0 DU s A 8 rh e 19 21 A
F 5 U I A R R 43 7 71, i) RACE BUREREFS ] cDNA 2K FF. 2 57 51 LS & 30 FR It J5 2 e it
PEE AL O O L T — B 15 ANEBERRM IR XL, Hh B E— M ai Sec (U) k. RGKE HMHTER,
BARBH YR FENG UL (McDy) A PS5 (CgDx F1 CgDy) FA—32, FF58HSI(D2 1 D3)K ittt = —A
RFILFEESEMT A ARRFARIEIT H1 AR IR 25 H S0k (Methimazole, MIMI) FH FH R JER 22 1 M5t At 17 1 770 74 225 0 4
WEIE (Propylthiouracil, PTU), 78 Hoxt E 52 W4 B S HOME A o W RPE RIS B2 40 ) T IR gl R B I FE (P <
0.05),  H PP bi 77 28 Ha i A% v B s 40 SR A29E TE 235 72 53 (P> 0.05) . WHFF9T MMI #1 PTU X 520 DURE DA K
FIRE, ABFFRAE IUBEAT T 28 RIMEFESLR . MMI £ 10-3M Al 10-4M IR JE B30 7 HE N5 KA K (P<0.05),
M PTU XHHEGEKAK LM, MREERKRH MMI Al PTU T 78 LIRSS SR DR A 40 AR ST e,
MMI #l PTU i D4 SRS AR B ISR Pl R il — R g 055, R RS MR IEA et T 22
AR .

RKegw: JEra Ul WA N SRR, PSRRI, DA S U e

Larval metamorphosis is inhibited by methimazole and
propylthiouracil that
reveals possible hormonal action in the mussel Mytilus coruscus

Yu-Qing Wang, Xue Shi, Yu-Lan Cheng, Xin Zhu, Yi-Feng Li*
College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306

Abstract: Larval metamorphosis in bivalves is a key event for the larva-to-juvenile transformation. In the present study, we
molecularly characterized the full-length of two iodothyronine deiodinase genes (McDx and McDy) based on Mytilus coruscus
transcriptome. Both McDx and McDy contain a Sec residue in their active catalytic center. Phylogenetic analysis revealed that
deiodinases of molluscs (McDy, CgDx and CgDy) and vertebrates (D2 and D3) shared a node representing an immediate
common ancestor, which resembled vertebrates D1 and might suggest that McDy acquired specialized function from
vertebrates D1. Anti-thyroid compounds, methimazole (MMI) and propylthiouracil (PTU), were used to investigate their effects
on larval metamorphosis and juvenile development in M. coruscus. Both MMI and PTU significantly inhibited the larval
metamorphosis (P < 0.05), and there was no significant effect on the larval survival (P >0.05). The juveniles of M. coruscus
were exposed four weeks to MMI and PTU for investigating the effect on growth. Shell length of M. coruscus juveniles was
significantly decreased in 10-3 and 10-4 M MMI treatment groups compared to the control group (P < 0.05), whereas PTU had
no effect on juvenile growth. Our findings suggest that both MMI and PTU reduced larval metamorphosis in response to the
metamorphosis inducer epinephrine. The effect of MMI and PTU on larval metamorphosis and development is most likely
through a hormonal signal in the mussel M. coruscus, with the implications for exploring the origins and evolution of

metamorphosis.

Keywords: Mytilus coruscus; iodothyronine deiodinase; larval metamorphosis; methimazole; propylthiouracil
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TE: NP KB IR (Macrobrachium rosenbergii nodavirus, MiINV) Ji#e % FOBUR 4 AT FE A microRNA
(MIRNA) A1, T4 D IIBAFUR 25 IV R AR VAR 8, RSB0 R H vl S0l SR 204 17 % IRV AR A A7 o 25
TR FE R miRNA IRIETE L, FE0T R 2R RIEH) miRNA 347 T 8L R T LR R AT 5 R R, TRAE
RS A % G BE 2L SCPE A7 AR 62 A mIRNA, AR SR GL0S AL S sP AL 67 4> miIRNA. SCPE R 35 22 7 323K 1) miRNA
L 20 A, XFRLREERERALAT 880 A, FEBLH EHE AT WA . Z RN FIE KM, &k, ECM Z ik H1E
FNE 2 A LU B 2 Ak EAE 2848 . ARBF AN miIRNA (RIS 54t 7 3 & 3R 5008, oz 98m
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Study on the microRNA expression profile of Macrobrachium
rosenbergii infected with Macrobrachium rosenbergii virus

WANG Taotao*®, ZHOU YangP, HAO Guijie*, HUANG Aixia?, LIN Feng®"*
(* Key Laboratory of Healthy Freshwater Aquaculture, Ministry of Agriculture, Zhejiang Institute of Freshwater Fisheries, Huzhou 313001, China;®

Institute of Life Sciences, Jiangsu University, Zhenjiang 212013, China )

Abstract: In order to analyze the microRNA (miRNA) expression profile of Macrobrachium rosenbergii infected with
Macrobrachium rosenbergii nodavirus (MrNV) and find the potential antiviral biomarkers of Macrobrachium rosenbergii, the
high-throughput sequencing technology was used to analyze miRNA expression in Macrobrachium rosenbergii larvae during
virusl infection, and the prediction of target gene and annotated analysis of miRNA with significant differential expression
were performed in this study. The results showed that there were 62 miRNAs in the library of the infected group and 67 miRNAs
in the uninfected control group. The expression level of 20 miRNAs were significantly different, corresponding to a total of
880 target genes. These miRNAs were mainly enriched in sulfur metabolism, ubiquitin mediated proteolysis, ribosome, ECM-
receptor interaction, Neuroactive ligand-receptor interaction and so on. This study not only provides a wealth of data resources
for miRNA regulation mechanism, but also lays a foundation for the study of differentially expressed miRNAs related to viral
infections and provides a new way for the further development of immunomodulatory drugs and disease prevention and

treatment.

Key words: Macrobrachium rosenbergii virus; miRNA; expression profile
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Effects of Microcystis aeruginosa and microcystin-LR on intestinal
histology, immune response, and microbial community in
Litopenaeus vannamei

Yafei Duan?, Dalin Xiong?, Yun Wang?, Hongbiao Dong?, Jianhua Huang® ®, Jiasong Zhang®"
(* Key Laboratory of South China Sea Fishery Resources Exploitation & Utilization, Ministry of Agriculture and Rural Affairs, South China Sea
Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou, 510300, China; ® Shenzhen Base of South China Sea Fisheries

Research Institute, Chinese Academy of Fishery Sciences, Shenzhen, 518121, China)

Abstract: Shrimp were experimentally exposed to Microcystis aeruginosa (MA) and microcystin-LR (MC-LR) for 72 h. The
results showed that both MA and MC-LR exposure caused marked histological variation and apoptosis characteristics and
increased oxidative stress in the intestine. The relative expression levels of antimicrobial peptide genes (ALF, Crus, Pen-3)
decreased, while those of pro-inflammatory cytokines (MyD88, Rel, TNF-a), a pattern-recognition receptor (TLR4) and a
mediator of apoptosis (Casp-3) increased. MA and MC-LR exposure also caused intestinal microbiota variation, including
decreasing microbial diversity and disturbing microbial composition. Our results indicate that MA and MC-LR exposure causes

intestinal histopathological and microbiota variations and induces oxidative stress and immune responses in L. vannamei.

Key words: Cyanobacteria, Intestinal immunity, Microbiota, Microcystins, Shrimp
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Effect of nitrite on the infection of Enterocytozoon hepatopenaei in
Exopalaemon carinicauda

HU Jihui, DUAN Jjiancheng, GAO Yang, CHEN Shuhan, ZHANG Qingqi, MU Hua,
LAI Xiaofang, GAO huan

(Jiangsu Ocean University, Lianyungang 222005)

Abstract: In order to investigate the effects of nitrite stress on the growth status and the carrying capacity of Enterocytozoon
hepatopenaei in Exopalaemon carinicauda, five experimental groups with different nitrite concentrations (0.008, 3.0, 6.0, 9.0
and 12.0 mg/L) were set up to determine the changes of growth indexes and EHP load of E. carinicauda within three weeks.
The results showed that 6 mg/L nitrite could inhibit the transmission of EHP and promote the growth of white shrimp. This
study was helpful to control the concentration of nitrite reasonably in order to inhibit the spread of EHP, so as to improve the

survival rate and breeding yield of E. carinicauda; infected with Enterocytozoon hepatopenaei.

Key words: Exopalaemon carinicauda,; Enterocytozoon hepatopenaei, nitrite; growth status; capacity
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Correlation analysis between water quality and heavy metal
content of lotus shrimp model products

LIU Zhuping , LIU Shaozhen , ZHENG Yao
(a Shanxi Agricultural University, Taigu 030801, China;
b Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Laboratory for Risk Assessment of Aquatic Product Quality, Safety

and Environmental Factors, Ministry of Agriculture and Rural Affairs, Wuxi Fishery College, Nanjing Agricultural University, Wuxi 214081, China;)

Abstract: In order to solve the problem such as aquaculture water body eutrophication, it puts forward the model of lotus
root shrimp farming, the study of different density (lotus root, shrimp) water quality associated with heavy metals, the results
showed that when the lobster breeding density of 50 kg/mu, lotus root yield can reach 1927.2 kg/mu, quality meet the
requirements of surface water environment quality standards and III class water standard, There is a certain relationship

between water quality and heavy metals, but it needs to be monitored for many years.

Key words: Lotus root; Procambarus clarkii; Water quality; Heavy metals; Lotus root shrimp pattern; Correlation analysis
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Genome-wide association study of body weight growth rate, total
length growth rate and nocardiosis resistance traits in Channa
Argus

Abstract: The Northern snakehead (Channa argus) is a special snakehead fish cultivated mainly in Asia for food. In this study,
we conducted a genome-wide association study (GWAS) using 405 individuals and simplified genome sequencing (super-GBS)
technology to identify quantitative trait nucleotides (QTNs) and candidate genes potentially associated with the growth rate of
body weight (BW) and total length (TL) and nocardiosis resistance traits during the culture period of 12-15 months of age.
Results a total of 54433 polymorphic loci were obtained, including 47536 SNP loci and 6897 INDEL loci, and 32 significant
QTN loci associated with the target traits were detected. Furthermore, 8 candidate genes were found by searching the nearest
gene to each detected QTN in the whole genome of C. argus. All of them might be important candidate markers and functional
genes, which could influence the growth rate and nocardiosis resistance traits in C. argus. Our study also provided a potential

useful tool and a reference for marker-assisted selection of growth rate and nocardiosis resistance traits in C. argus.

Key words: Channa argus, body weight growth rate, total length growth rate, GWAS, super-GBS
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Study on the health evaluation system of Yangtze finless porpoise (Neophocaena

asiaeorientalis asiaeorientalis)

DAL caijiao ' TANG bin 2 HAO yujiang > WANG kexiong> GONG Cheng ** YUAN Junfa®*!
1. College of Fisheries, Huazhong Agricultural University;Hubei Engineering Research Center for Aquatic Animal Diseases Control and Prevention,
Wauhan 430070, Hubei Province
2. Institute of Hydrobiology, the Chinese Academy of Sciences, Wuhan 430072, Hubei Province

3. Tian-e-zhou National Reserve for Lipotes Vexillifer, Shishou 434400, Hubei Province

Abstract: The Yangtze finless porpoise (Neophocaena asiaeorientalis asiaeorientalis) is the only cetaceans that lives in the
Yangtze River. Understanding the physiology and health of Yangtze finless porpoise may provide important information for
the protection of this species. In this study, we statistically analyzed 54 hematology parameters and blood chemistry parameters
from total of 136 Yangtze finless porpoises in the Tian-e-zhou Baiji National. Nature Reserve in Hubei Province and the Poyang
Lake Provincial Reserve in Jiangxi Province. The health evaluation system of Yangtze finless porpoise was constructed based
on the behavioral and physiological health. The results showed that the blood parameters of WBC, Blood platelet (PLT), and
aspartate aminotransferase (AST) of Yangtze finless porpoise were significantly different from those of terrestrial mammals

and other related species. These results provide scientific basis for assessment and conservation of Yangtze finless porpoise.

Keywords: Yangtze finless porpoise; hematologic test; blood biochemical indices; health evaluation system
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CAFS clean-up purification column combined with ultra
performance liquid chromatography-triple quadrupole tandem
mass spectrometry for the determination of sulfonamide residues
in aquatic products

MU Shuhe, LIU Huan, SUN Huiwu, LI Jincheng
(Chinese Academy of Fishery Sciences, Beijing, P. R. China)

Abstract: In order to achieve a more rapid and efficient detection of sulfa drug residues in aquatic products, this experiment
uses CAFS clean-up purification column to purify the sample after extraction, combined with ultra-high performance liquid
chromatography-triple quadrupole tandem mass spectrometry, and uses matrix Adding standard method for quantitative
analysis, achieved rapid detection of 21 sulfa drug residues in aquatic products. The experimental show that the target
compound has a good linearity in the concentration range of 1-100 pg/kg, and the correlation coefficients of the standard curves
are all above 0.99; the recovery rate is between 64.57% and 137.19%; the limit of quantification (LOQ) of the method is 0.5-
5.0 pg/kg.

Key words: Sulfonamides, aquatic products, CAFS clean-up purification column, UPLC-MS/MS
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Isolation, identification and rapid detection of terohydrosis in
Cynoglossus semilaevis

WANG Jing, LIU Qun, HAN Jingang, LIU Tongshan, HUO Wenhui

(Tianjin animal disease prevention and control center, Tianjin 300402)

Abstract: Using BHI and TSA medium, the pathogens were isolated from the seedlings of sick tongue sole. Through 16S
rDNA sequence amplification and comparison, it was found that the main bacterial pathogens were Vibrio scophalmi, followed
by Vibrio harveyi and Vibrio alginolyticus. According to the allelopathy test, it is speculated that the main pathogen causing
intestinal effusion of Cynoglossus semilaevis is Vibrio scophalmi. According to the LuxR gene sequence of Vibrio scophalmi,

specific primers were designed and screened, and a PCR detection method was established with a sensitivity of 10* CFU / ml.

Key words: Cynoglossus semilaevis, hydrosalgia, Vibrio scophalmi, PCR

209



FE 57 T 3E £ (Oreochromis nilpé{gﬁus)wm HaMEE. SWEERS
5

Bge ad, Al b FERE ad ) SRR 2 gk ¢ Il o PhEREC 8, FE¥E 27, Paul van den Brink P
CarhEAKP R AR b IR TARA AR A A SR E M cAEROKPRIEBITLRT d. LIRS

THE: Bk E )y 50.00 +10.00 g P R4l (Oreochromis niloticus) 75 T/ 1K JEF 1 B3 B 75 41 B 15 K IR
Fit, DARFFH SEREE . B E RIS R . Bk, BT T 96 h (MR EREIESLE . THEAFH 96 h LCso J2 5.49
mg/L, 96h LCio # 5.02mg/L. SR FEFEAE 0.55 mg/L (1/10 96 h LCso) 1 0.055 mg/L  (1/100 96 h LCso) b
BRI 28 K, BEE I N RO R K P EET 14 REE RS, SEEREN, ERENN, KA
BRERI ST DR, W AR AR B R IRAS o AN R R0 s B B 7 R P > 68 > LY > I . 76 e 2
TR, SHBUNBEARE KPR T TIRIRERE . 1/10096 h LCso 272 F AR Beim BRUKE N: WA 0.136
+0.0616 mg/kg (1d) 5 FFAE: 3.74+2.95mg/kg (7d) 5 . 0.971+1.45mg/kg (1d) FIfiiif: 0.0716 +£0.0669 mg/kg
(22d) . £ 1/1096 h LCso & F, ®m/AK P A: WUA: 1.27+0.284mglkg (1d) ; JFHE: 16.9+12.7mg/kg (7d) ;

. 8.11 £3.02 mg/kg (1d) FHIMLiK: 0.751 £0.0775 mglkg (22d) . 4 FE TARMREER;, 78 FFIF d 00 82 3 5 s i A
YIR4ER T (BCF), X3 93.1. XWRWIFNE W GeRMEEIRBBET L —. WA, XN THMAL, HEi BCF .
WLPJ: 6.03 (1/1096hLCso) ; fi§ 32.3 (1/1096 h LCso) FIIMK: 2.91 (1/1096hLCso) o U4l FLERFNFNEIF I
AR . HREETRIKE, A A SRR R AN TE 24 h A EBERR . (ER, OISR Fh A
N MR, DA IETT eI AR A E R KUK, IR R S A

R IR, SRR, AR, W, EVik4gE, BAEa

Acute toxicity, bioaccumulation and Elimination of Prometryn in

Tilapia (Oreochromis niloticus)

Yan Yang 29, Sining Li ®, Zhuogun Wang 29, Yi Song 2, Xin Zhang ¢, Yingchun Mu 2, Huiwu Sun?, Bo
Cheng #*, Paul van den Brink -~
(a. Chinese Academy of Fishery Sciences b. Aquatic Ecology and Water Quality Management Group, Wageningen University c. Beijing Fisheries
Research Institute, d. Shanghai Ocean University)

Abstract:Tilapia juvenile (Oreochromis niloticus) (mean weight 50.00 =+ 10.00 g) were aqueous exposed to different
concentrations of herbicide prometryn to investigate the acute toxicity, bioaccumulation and elimination process. First, a 96 h
acute toxicity test was carried out. The 96 h LCso was calculated as 5.49 mg/L, and the 96 h LCio was 5.02 mg/L. Then, fish
were exposed to 0.55 mg/L (1/10 96 h LC50) and 0.055 mg/L (1/100 96 h LCsp) of prometryn solution for 28 days, followed
by 14 days of elimination in clean groundwater. The result shows that in both water and tissues, the prometryn level kept
fluctuating during the exposure period. Thus, it is hard for the concentration to reach a steady state. The bioaccumulation ability
of different tissues is liver > gill > muscle > blood. Under the high concentration exposure, the accumulated concentration
levels in various tissues were always higher than those exposed to low concentration. The highest accumulated concentration
of various tissue under the 1/100 96 h LCso exposure were: muscle: 0.136 £0.0616 mg/kg (1d); liver: 3.74 +2.95 mg/kg (7d);
gill: 0.971 +£1.45 mg/kg (1d) and blood: 0.0716 £0.0669 mg/kg (22d). Under the 1/10 96 h LCso exposure, the highest levels
were: muscle: 1.27 £0.284 mg/kg (1d); liver: 16.9 £12.7 mg/kg (7d); gill: 8.11 +3.02 mg/kg (1d) and blood: 0.751 £0.0775
mg/kg (22d). The highest bioconcentration factor (BCF) was observed in the liver when exposed to the low concentration,
reaching 93.1. That also indicates the liver could be one of the key organs for detoxification. Besides, for other tissues, the
highest BCFs were: muscle: 6.03 (1/10 96 h LCso); gill: 32.3 (1/10 96 h LCso), and blood: 2.91 (1/10 96 h LCso). Furthermore,
prometryn was observed eliminated from the organism rapidly. Most of the accumulated prometryn was removed within 24h
after being transferred to clean water for all the tissues. However, supervision of prometryn application should be improved to
prevent the possible ecotoxicological risk and ensure food safety.

Keywords: Prometryn, Acute toxicity, Bioaccumulation, Elimination, Bioconcentration, Tilapia
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l0IR T RmpA & 5 #IfkImE K < B MR B BEN VB AR KITE AR

SRR, BYMIBESEEE, W 210005

TE: R 4 AU RE /Iy — ROl B4 55 J A 5K R 3-8 97 8% /) (ntritional vrulence). {497 B B A A QT E 70 T 2
S e AT R E RN AR LRI, A RE R SRR B T A BB AL . AR SEIG R S AL e 5 B P
BIIR WU ACH 2 5 TolR 28 /K T R ) B E IR W 20 5L o BF U5 SRR A B T ) W UL
U S BTN, T 20 E0% L U8 LA

KA OKCURMI: AR RS TolRs 1R

IolR inhibits cell autoaggregation and biofilm formation by
downregulating RpmA in Aeromonas hydrophila

DONG Yuhao, LIU Yongjie
(College of Veterinary Medicine, Nanjing Agricultural University, Nanjing 210095)

Abstract: The specific metabolic capacity of pathogens is regarded as a new virulence related factor-trophic virulence. Only
by putting the metabolic capacity of pathogens into the same important position as the classical virulence factors can we really
crack the pathogenesis of pathogens. In this study, mRNA-seq and EMSA were used to explore the molecular mechanism of
inositol metabolic regulatory factor IolR in regulating the autoagglutination and biofilm formation of Aeromonas hydrophila.
The results of this study will help to clarify the relationship between inositol metabolism and bacterial virulence, and provide

a new perspective for analyzing the pathogenesis of bacteria.

Key words: Aeromonas hydrophila; Biofilm; agglutination; IoIR; metabolism
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D SETD3 BT &M SVCV-P EH R IERZETIR TR M

BAIR & FRoR M & Zxr @ 0 @ e o ARy o
a. LIEEER K 54 b, Ll 201306

HE: SETD3 2 & F# R F AL BB (PKMT) ZIR MBI, AR IR R IE LN R AEJE . SR1f, SETD3 251
5 25 AUE SE B IR 2 AT T, IR R Y], 1Kk SETD3 33 SVCV 44 )5 SVCV- N #1 SVCV- G
mRNA REMH . FATILERER, EPREML T HFE R E. RAT98H T —21E SETD3 M SVCV 11 P &EHA
(SVCV-Py2 i) A HAF. HHBKE, SETD3 it i AR AR 12 T8 SVCV-P S A M. 28 LATR, BATHIEER
7R T PKMT SETD3 {EFRTEBEE (NN, SVCV BRHEI T F i — R 0 B 5 % 81

F4E: SETD3; SVCV-P; SVCV; EHEAE

Zebrafish SETD3 positively regulates the antiviral responses by
degrading SVCV-P protein

ZHAO xin, GUO Jiahong, JI ning, HUANG Wenji, FENG Jianhua, ZOU jun
(Shanghai Ocean University , College of Fisheries and Life Science, Shanghai 201306)

Abstract: SETD3 is a member of the protein lysine methyltransferase (PKMT) family, which catalyzes the addition of methyl
group to lysine residues. However, the protein network and the signaling pathways in which SETD3 is involved remain largely
unexplored. Our data indicate that overexpression of SETD?3 results in a significant inhibition of SVCV-N and SVCV-G mRNA
after SVCV infection. Our results imply that the positive regulation independent of its methylation activity. We present a
functional cross-talk between SETD3 and a P protein of SVCV (SVCV-P). Interestingly, SETD3 leads to the degradation of
SVCV-P through the proteasomal pathway. Together, our data uncover a new intrinsic immune factor of the PKMT SETD3 in

the regulation of the viral phosphoprotein in response to SVCV infection.

Keywords: SETD3; SVCV-P; SVCV; Co-Immunoprecipitation
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PO IRF2a HiAIENE SVCV B RR TR R M

BOOLH O FRM e, Bk, TR, S, ARy e
* LR OK e S e, LR, 201306

FE: IRF2 J& T IRF1 ZKJ%, N iy DBD 45381 C iy IAD2 &5k, BEEfaE A2 I IRF2 H 2 4>
PO, 737l /2& IRF2a 1 IRF2b. FIF IRF2a i 5 HI5E L £ R 68 SR AR A M A 71 2L RIAE SVCV i B¢
YRR IR E R, RPUES T B AR EAEANM, IRF2a 410 &% SVCV YLK, R
WPUREEH .. BRI E R RI, 1 3RIE IRF2a GBS W& #IHH| IFNe1, IFN¢3 1 ISRE [
T, R IRF2a 0] 68 38 o 401 40 fa (1) 98 G B2t e b 253458 . SVCV iR
IRF2a & H EAESCIHIER], IRF2a 5 SVCV P & FIF/E BAE, FFMKHT IRF2a C K IAD 2543k

P & /> IRF2a-K48 72 # &M B (2 IRF2a NAZ SEH e Bk itk .

REEA: IRF2; SVCV; Z 5t A kit

Zebrafish IRF2a negatively regulates innate antiviral immunity

Huang Wenji, Guo Jiahong, Zhao Xin, Ji Ning, Fengliahua, Zou Jun *
(College of Fisheries and Life Science, Shanghai Ocean University, Shanghai, 201306, China)

Abstract: IFN regulatory factor (IRF) 2 belongs to the IRF1 family with a DNA binding domain (DBD) at the N terminus and
an IRF association domain (IAD) at the C terminus and contains two copies in zebrafish genome. In this study, luciferase
reporter assay showed that IRF2a inhibited promoter activities of IFN@1, IFN¢3 and ISRE induced by SVCV and Poly(I:C),
which demonstrated that IRF2a may facilitate the immune evasion of SVCV by inhibiting cellular innate immune response.
Furthermore, we found SVCV P protein interacted with IRF2a and promoted nuclear translocation and stability of IRF2a by
suppressing the K48-linked ubiquitination .

Key words: IRF2a, SVCV, nuclear translocation, ubiquitination, immune evasion
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1E6f Pannexinl. connexin32 il connexind3 ZEFE %2 . BESTEHE
ERIEHS ATP BB K/EH

FVRER, RSt DRI, XIPHE, mife
HREER:, KPS AR, Lig 201306

WE: 7EHUA R R SR B AR B E R, T A S Be 40 A T 3 i % 82 55 1 Pannexin (Panx) 1 connexin (Cx)
EIER ATP B E4st . Jash ATP 2 —Fh B ZE ARG T T, FENUAR R IR Sl (s i A rh s A
F o AHEFE o4 72 T 46t (Lateolabrax maculatus) Panx1. Cx43 1 3 /> Cx32 &K (LmPanx1. LmCx43 LmCx32.2+
LmCx32.2x Fll LmCx32.7), @it f4 A FR AR SEEG , 241 T BATILE LPS. poly(I:C)BiE 4% 5% fl 46 X B ( Edwardsiella tarda)
SRR SEREE, X EH ] mRNA KPR AR AR . Tl A4 8 FAR R IE FURL T 7 e AT M4 B 52
A, BAVERF T EAE SO T SN ATP I FEH BIEH .

RE#EIH: ATP; Panxl; Cx32; Cx43; fefif; RIRGIE;

Identification and expression analysis of Pannexinl, connexin32
and connexin43 genes and their role in their role in inflammation-
induced ATP release in the spotted sea bass (Lateolabrax
maculatus)

SUN Zhaosheng, XU Chong, CHEN Yuxi, LIU Danjie, GAO Qian*
(College of Fisheries and Life Science, Shanghai Ocean University, Shanghai, 201306)

Abstract: ATP is released by activated immune cells through the Pannexin (Panx) and connexin (Cx) channels under injury,
pathogen infection or other pathophysiological conditions. Extracellular ATPs are the important damage-associated molecular
patterns (DAMPs), which played an important role in activation of host innate immunity. In the study, Panx1, Cx43 and three
Cx32 genes (namely LmPanx1, LmCx43, LmCx32.2, LmCx32.2x and LmCx32.7) were identified and characterized from the
spotted sea bass (Lateolabrax maculatus). Through the experiments in vivo and/or in vitro , we analyzed their expression
patterns after different immune stimulations such as by LPS, poly(I:C) and Edwardsiella tarda infection; By constructing the
eukaryotic expression plasmids, we analyzed their subcellular localizations. In addition, their roles in the inflammation-induced

ATP release were investigated.

Key words: ATP, Panx1, Cx32, Cx43, Lateolabrax maculatus, innate immunity
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5 4k PSR B IR MR G R YR BH (Tegillarca granosa) A ) HA I EH B E
AR ST

BToe™, BE S, 0, MR x, SRPESE
C LHEEEACE, KPR R RS, EIE, 201306; O WL AR FR RIS WA B I R 1R
PR AIE MR RS M 325005; ©WRTH TR BALANR TR 325499)

P AWM RINE RGN, I (Tegillarca granosa) /RN G HE AR (LR, B na 2 PO IR I Ik e
Vel P78, S INE IR PE THEbr vE H 2R, 1SR R /KR T g i 2H £ g e 4 QOIS & B R sh A4k AR SRR R . W
AR AVRIHR G R i FE R, S U S S m ML) ot S84t T 555

RG] el WgERINE, NRERE, Rt

LOAD VARIATION OF VIBRIO HARVEYI IN THE BLOOD
CLAM TEGILLARCA GRANOSA

YANG Qianyuan *°, TENG Shuangshuang °, CAl Yilong °, XIAO Guogiang ° =, CAI Xili¢
(@ National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai 201306, China; ® Zhejiang
Mariculture Research Institute; Zhejiang Key Laboratory of Exploitation and Preservation of Coastal Bioresource; Wenzhou Key Laboratory of
Marine Biological Genetics and Breeding, Wenzhou 325005, China; ¢ Pingyang Agriculture and Rural Bureau of Zhejiang Province, Pingyang

325499, China)

Abstract: To understand the variation detail of bacterial load in different tissues of the blood clam Tegillarca granosa
(including gill, mantle, adductor, hepatopancreas, and blood) under Vibrio harveyi challenge, a V. harveyi immersion
experiment was conducted and the standard curve of V. harveyi concentration was established by turbidimetric method, from
which the dynamic relationship between the bacterial growth and reproduction in seawater under Vibrio challenge in 24 h was
described, the bacterial load of the blood clam tissues was calculated, and the relationship between the Vibrio load in
hepatopancreas and the immersion different concentrations (1x10°, 1x10°, 1x107, 5x107 CFU/mL) of Vibrio in seawater was
specified. This study provided a reference for the immune recognition and response during pathogenesis by Vibrio infection in
T. granosa.

Key words : Tegillarca granosa; Vibrio harveyi; Vibrio load; immune resistance
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SETEIYR 11 B2 PR (CyHV-2) SHO1 BREIBURIERT 7

A ob, MRS w b, JEL e, ERRE, T eedx
@ BRI, EZOKAEZMIRIE R, EifE, 201306 P BRI, JKPERRAE KRS EC R, B 2013065 ©_BIHEHETR
2, AR AOK R R IR E a0 %, [ 201306; ¢ F S RIE S AR A E R E, HiH, 266200

TE. 11 BT 295 2 (CyHV-2) 2 J 2 % 7 F(Alloherpesviridae) S8 1295 B J& (Cyprinivirus) R, & —FhEUAT 7K
R YRR I, Y4 fa(Carassius auratus) Tl (Carassius Carassius). BSR4 FE[F & 8 )8 (Carassius), 1B
NEREEATREXFE—H CyHV-2 7 BHREUK. CyHV-2 SHO1 PR/&T7E g i — 5K 375837 I i A= 92 98 35 M i
2% B PRFE (herpesviral haematopoietic necrosis, HVHN)ES 725 #ff). F CyHV-2 SHO1 X &t ffll, FATR T4
TG 24 h (1) S fEORTEI 075 3 B AR R IR R T B A 0 o v SRR I & £ 1 B AH 2R B VP 288 TR 10347-10%%°
copies/mg. CyHV-2 SHOL JE 5L i) 45 (A aIk fF . R B AT 2 23 o 0 0 3 25 1) 20 203 1 2270 A (A M g 4 4L
AL, tReph G, BFIEFe ). 45E, S/ B CyHV-2 SHO1 #k5I#E R HVHN 3 31 H 8 i 1 B

REEE: 1 EEZ T (CyHV-2); ), 4, GUstie; Wil WHM

Susceptibility of Goldfish to Cyprinid Herpesvirus 2 (CyHV-2)
SHO1 Isolated from Cultured Crucian Carp

WEN Jinxuan®®, XU Yao®®, SU Meizhen®®, LU Liqun® ¢, WANG Hao® ¢4 *

a, National Pathogen Collection Center for Aquatic Animals, Shanghai Ocean University, Shanghai 201306; b, National Demonstration Center for
Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai 201306; ¢, Key Laboratory of Freshwater Aquatic Genetic
Resources, Ministry of Agriculture, Shanghai Ocean University, Shanghai 201306; d, Pilot National Laboratory for Marine Fisheries Science and
Technology , Qingdao 266200
Abstract: Cyprinid herpesvirus 2 (CyHV-2), a member of the Alloherpesviridae family belonging to the genus Cyprinivirus,
is a fatal contagious aquatic pathogen that affects goldfish (Carassius auratus) and crucian carp (Carassius carassius).
Although crucian carp and goldfish belong to the genus Carassius, it is unclear whether they are susceptible to the same CyHV-
2 isolate. CyHV-2 SHO1 was isolated during herpesviral hematopoietic necrosis disease (HVHN) outbreaks in crucian carp at
a local fish farm near Shanghai. In this study, goldfish and crucian carp were challenged with CyHV-2 SHO1. We found that
CyHV-2 SHO1 could cause rapid and fatal disease progression in goldfish and crucian carp 24 h post-injection. The average
virus titer in the kidney tissue of injected goldfish was 10347-10%%° copies/mg. Histopathological changes (cellular wrinkling
and shrinkage, cytoplasmic vacuolation, fusion of the gill lamellae, and hepatic congestion) in liver, spleen, kidney and gill
tissues of infected goldfish and crucian carp after CyHV-2 SHOI injection. Thus, crucian carp and goldfish showed a high

sensitivity to HVHN disease caused by CyHV-2 SHO1.

Key words: CyHV-2, crucian carp, goldfish, sensitivity, pathology, ornamental fish
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CyHV-2 SHO1 bk 25 B0 FF R i
BN a0, (4 b, ERIRE v, T et

a RiRVERY, EZOKAEZREE, b, 201306; b RIS, ATRREE R PSRBT, B 201306; © RETER
5, ARWFRACOK R BIRE A S0, ¥ 201306; 45 R EAPESHARAER RS, HE, 266200

TWE. 2R EIE (CyHV-2) & —FEYL 4 (Carassius auratus) I (Carassius Carassius) I EUH R 5 5 HI9 2
R E FRIENIE R T BERE TR . CyHV-2 MBI R (Alloherpesviridae) #RZIHTEIE (Cyprinivirus) If1—
FhLR MEXUEE DNA 7, HIEENASH 58 REFE (CyHV-1). SEZHREI (CyHV-3). B A R 2 %
B (IcHV-1) MR IR (RHV-1)AEL . AHE T b ] i B — K R0 3 BOw A SRR ) CyH V-2
Pk CyHV-2 SHOL AT T BRI ZHIT o K BRI ZH I PP A5 31 00 JRAa Bm E AT I 08 Jiuds, AR5 X st 5 I e g AT S A
LEHSE, HrIECLRAUA, BB EIR/INA 275,4520p MEERAH o 38 it %o o 45 F5 508 Lt 3R R A, 453 30 0P IR EE A
614.62X, LAJ 3905 /M5E%E(¥ CDS HyEf. EFRNE R HATIA 7 #k CyHV-2 4085 B & M 5 @ik, HAeRER
HFIPEPERAITE 98%. AT CyHV-2 SHO1 #R 5 FoAthtk CyHV-2 20 BSAREAT /A AT 71 b A%, 3@ 2 BRI 5 F0 5
G, Ak T CyHV-2 R H 4R L HL R,

REEE: W) SRR EIN, R, EENT

Whole genome sequencing and annotation of CyHV-2 SHO1 strain
ZHANG Xiaomi®*®, WEN Jinxuan®®, LU Liqun®°¢, WANG Hao® %9 *

a, National Pathogen Collection Center for Aquatic Animals, Shanghai Ocean University, Shanghai 201306; b, National Demonstration Center for
Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai 201306; ¢, Key Laboratory of Freshwater Aquatic Genetic
Resources, Ministry of Agriculture, Shanghai Ocean University, Shanghai 201306; d, Pilot National Laboratory for Marine Fisheries Science and

Technology , Qingdao 266200

Abstract: Cyprinid herpesvirus 2 (CyHV-2) is a pathogen with a high mortality rate that infects goldfish (Carassius auratus),
crucian carp (Carassius auratus) and has caused huge economic losses to the farming industry in China. CyHV-2 is a linear
double-stranded DNA virus belonging to the genus Cyprinivirus in the family Alloherpesviridae, and its genome structure is
similar to cyprinid herpesvirus 1, cyprinid herpesvirus 3, ictalurid herpesvirus-1 and ranid herpesvirus-1. In this study, the
genome of CyHV-2 SHO1, a CyHV-2 isolate collected from diseased crucian carp from a farm near Shanghai, China, was
sequenced. The raw data from the genome sequencing was filtered and QC'd, then the QC'd data was assembled, corrected and
optimised to obtain a genome of 275,452bp in size. By comparing the post-quality control data to the genome, its sequencing
depth was obtained as 614.62X, as well as 3905 complete CDS and annotated. According to the data there are currently seven
CyHV-2 isolates from goldfish and crucian carp with a genome-wide homology of approximately 98%. We will analyse and
compare the sequence of CyHV-2 SHO1 strain with other strains of CyHV-2 isolates to provide more new clues for further

understanding of the CyHV-2 genome through gene sequencing and sequence mining.

Keywords: crucian carp; cyprinid herpesvirus 2; genome; gene sequencing
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EGCG RTAEM S T BB WP F7 9109 2 B 5T
h T BRI, Ei

T LR, ESOKESRERE, L, 201306; " LUMEEERY, OKPRPEE KGRI RE D, i 2013065 ©_LiEVER
B, A IR ACK R IR SRR R, I 2013065 T SRR SRR M E R SRR E, Fi, 266200

WE: REETTILHRREE TR (EGCG) RMAH I ET RS, BAEN. PSS myis ek s
. N T M EGCG A= M B 21, X EGCG BHATZ MMM, LSt gy tt, ASOFR TR EEFIL
FRREETRARARE (EGCG-P) 5 ZMUERR AT ILRRE T TR (ACEGCG) HAMUREE T HIMF T, 45 %1%
7~, EGCG-P 5 ACEGCG % GCRV-JX01 /& JL4H it fry il 1 F 2 /5= Ak#itt, H EGCG-P A% T ACEGCG iAFIAH[R
B3R B T 2 70 B AR, EGCG-P W FE Y 10pg/ml AT 40pg/ml I B 2632 B AR F5¢F R 4= 375 o 2 PR RE 40 )
F#A% T 102 A1 103 TCIDso, 1 ACEGCG ¥4 60pg/ml Al 120pg/ml I} A4 GEIE FIAE FEHMHI R, 4558 %8 EGCG-P Al
ACEGCG Y5 Rl GCRV-1X01 HE5H . AR NIT K EGCG fTAMINE Jyffisw o th i i 3R ORI 2 M 24 58 J
fili

REEE): HAHIM; FEAaEIREE; EGCG-P; ACEGCG

Study on the inhibition of genotypelGCRV
by EGCG derivatives in vitro

XU Wei*®, LU Liqun® ¢, WANG Hao® ¢ 4 *

a, National Pathogen Collection Center for Aquatic Animals, Shanghai Ocean University, Shanghai 201306; b, National Demonstration Center for
Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai 201306; c, Key Laboratory of Freshwater Aquatic Genetic
Resources, Ministry of Agriculture, Shanghai Ocean University, Shanghai 201306; d, Pilot National Laboratory for Marine Fisheries Science and

Technology, Qingdao 266200

Abstract: Epigallocatechin gallate (EGCG) is an important ingredient extracted from tea, which has antioxidative, antiviral
and immunological functions. In order to improve the wide application of EGCG in production, the structure of EGCG was
modified to be fat-soluble. In this experiment, the antiviral effects of epigallocatechin gallate palmitate (EGCG-P) and
acetylated epigallocatechin gallate (ACEGCGQG) were studied in vitro. The results showed that the inhibitory effect of EGCG-P
and ACEGCG on GCRV-JX01-infected cells was dose-dependent, and that EGCG-P required a lower drug dose than ACEGCG
to achieve the same inhibitory effect, relative to the control supernatant, viral expression was reduced by 10% and 103 TCIDso
at EGCG-P concentrations of 10pg/ml and 40 pg/ml, the same inhibitory effect was achieved with ACEGCG concentrations of
60 pg/ml and 120 pg/ml. The results showed that both EGCG-P and ACEGCG could effectively inhibit the proliferation of
GCRV-JXO01. This experiment demonstrates that EGCG derivatives antagonise grass carp hemorrhagic disease, laying the

foundation for the development of environmentally friendly drugs.

Keywords: Grass carp hemorrhagic disease; Grass carp reovirus; EGCG-P; ACEGCG
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B2 %R 2 B ORFS5 B H IR RIL EAEZ iz
HAR o, BT o, T aed*

a RiRVERY, EZOKAEZREE, b, 201306; RS, AOTRREERPSERW B R TL, L 201306; © RgETER
5, ARWFRACOK R BRIRE A2, i 201306; 45 R EAPESRARAER RS, HE, 266200

WHE. 8275 2 & (Cyprinid herpesvirus 2, CyHV-2) J& T XU DNA 28, FLmiD 154 FOTUREHE (ORFs).
H.rF ORF55 ZE R Tl 4w fid B 34 (thymidine kinase, TK), Z5EMRICH . ASSZIGEFT CyHV-2 8 ORFSS JE[H
HATIERRIE RGN, 253305 B, BEl 515214040 ¥ ORFSS E4H 1, SDS-PAGE 417 .7k ORF55
| HKINLIN 75 kDa. 13 FIWE B R SR 2R BRI ORFSS R itk FLAE 2 Ik 220 =50 s FlFe 51 € , 45 5438 W] ORF55
HEFEM ML RAEAER . 5 NCBI U KIZ 2 kS &R b 4 ANEEREA RVENE, #2275 H AT §852 ORF55
HAEEH. AFFIRANIRZ ORFSS 1R fp B Qe id 2 A 22 DhRe B T E ZLA .

A BN EE 2 1 ORFSS: JEIZRIE, WREARRHEA

Expression of herpesvirus type 2 ORFSS protein and screening of
its interacting peptides

QIAN Min**,LV Liqun*® ,WANG Hao*%4

aNational Pathogen Collection Center for Aquatic Animals, Shanghai Ocean University, Shanghai 201306;’National Demonstration Center for
Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai 201306;°Key Laboratory of Freshwater Aquatic Genetic Resources,
Ministry of Agriculture, Shanghai Ocean University, Shanghai 201306;%Pilot National Laboratory for Marine Fisheries Science and Technology ,

Qingdao 266200

Abstract: Cyprinid herpesvirus 2 (CyHV-2) is a double-stranded DNA virus that encodes 154 open reading frames (ORFs).
The ORFS55 gene is predicted to encode thymidine kinase (TK), which is involved in nucleic acid metabolism. In this
experiment, a prokaryotic expression system was constructed for the CyHV-2 virus ORFS5S gene, and the purified ORFS55
recombinant protein was obtained after induction of expression, ultrasonic fragmentation and elution, and the size of ORF55
protein was about 75 kDa by SDS-PAGE. After three rounds of panning and sequence determination, the results showed that
the ORFS55 protein interacted mainly with one peptide. The peptide was found to be homologous to four genes in the goldfish
genome by comparison with NCBI, suggesting that it may be an ORF55-interacting protein. This study provides an important

basis for exploring the biological functions of ORF55 during virus infection.

Keywords: Cyprinid herpesvirus 2, ORFSS5, prokaryotic expression, phage display technology
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PE i X RAMFEZ % R B ORF59 45 R AR B B Yt 2 i
B AR

FEPEE Y, Wk, PREMR e, JKANR e, EENERe, B e
SR, WPEEBIEEER, 1 210098

WE. BN XREMAEZHEE (CCV, Ictalurid herpesvirus 1) BB GRFIEERMBORYE, ST FREER T E XK
LUK . A B IERIE CCV BEEE T ORFS9 FRERT H X 15 E 40 M s 83 B L 52 . 1 2%, 83T Western Blot 52
56 RV 4 i 5 o7 SE B8 UE ST CCV ORFS9 A& — PR G JE IR B B 8 I 28 o (AR #5318 RERAE o9 B it
Hh Rk B2 8 1 ORFS9 JFHEAT M 1 3 P sy, sizgar sl R WI B 41 ORF59 #1405 2 A AR B A 77 S A e 1
81 shRNA @ ORF59, 455K ORFS9 ik & FRAK RN Jak b 7 B 5 ST fil B S 200 ffg m A e 1 3 J0RE (1) 7= 2
KPR AR, B ORF59 A Al AkidE i BH L1 = 40 M 3 T8 1R SZ AR 45 & ik CCV kN, IF B & W] ORFS9 1
RFIETTREXT CCV TR 4510 58 B 7= AR ST R2 I o X L8R FUK (R EXT CCV I GL 3 [ B £ Y ORF59 JG8a T R )

23

Teo
KW A XEMZ R HEA 59 FPRMERIARS: EAHM; HEEEH

Characterization of Ictalurid herpesvirus 1 glycoprotein ORF59
and its blocking role on viral infection in catfish cells

LI Shuxin, Yu Fei, CHEN Hongxun, ZHANG Xiaodong, MENG Lihui, ZHAO Zhe*

(Department of Marine Biology, College of Oceanography, Hohai University, Nanjing 210098)

Abstract: The channel catfish virus (CCV, Ictalurid herpesvirus I) has caused sustained economic losses in
the fish industry because of its strong infectivity and pathogenicity. Thus, it is necessary to determine the
function of viral proteins in the CCV infection process. The present study aimed to characterize CCV
glycoprotein ORF59 and explore its impact on virus infection in host cells. First, its exclusive presence in
the membrane fraction of the cell lysate and subcellular localization verified that CCV ORF359 is a viral
membrane protein expressed at late-stage infection. A protein blocking assay using purified His6 tagged
ORF59, expressed in sf9 insect cells using a baculovirus expression system, indicated a dose-dependent
inhibitory effect of recombinant ORF59 protein on virus invasion. Knockdown of the ORF59 using a short
hairpin shRNA showed that ORF'59 silencing decreased the production of infectious virus particles in channel
catfish ovary cells. The results of this study suggested that recombinant ORF59 protein might inhibit CCV
entry by abrogating cellular binding, and indicated that low expression of ORF59 might have a negative
impact on the structural integrity of CCV virus progeny. These findings will promote future studies of the
key functions of glycoprotein ORF59 during CCV infection.

Key words: Ictalurid herpesvirus 1; glycoprotein ORF59; Baculovirus expression; Protein blocking; Virus
replication
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Channel catfish virus ORF25 and ORF63 genes are
essential for viral DNA replication and infection

Xiaodong Zhang”, Kai Hao", Zhe Zhao"
(Department of Marine Biology, College of Oceanography, Hohai University, Nanjing, 210098, China.)

Abstract: The channel catfish virus (CCV) is one of the most important viral pathogens in fish industry which can cause a
lethal hemorrhagic disease in juvenile channel catfish. In spite of the CCV genome has been fully sequenced, Molecular
mechanisms of CCV infection and pathogenesis are still less known. Genomic DNA replication is a necessary and key event
for CCV life cycle. In this study, the impacts of putative helicase and primase encoded by viral ORF25 and ORF63 on the CCV
genome replication and infection were evaluated in channel catfish ovary (CCO) cells. The results showed that the number of
CCV genome copies was decreased significantly in virus-infected CCO cells after knockdown of the ORF25 and ORF63 using
RNA interference. In contrast, the overexpression of ORF25 and ORF63 led to a slight increase in the number of virus genome
copies. Consistent with above results, the expression of CCV true-late genes which strictly depends on viral DNA replication
was significantly increased or repressed by overexpression or RNA interference targeted viral ORF25 and ORF63 genes in
virus-infected CCO cells. In addition, knockdown of ORF25 and ORF63 remarkably inhibited CCV-induced cytopathic effects
and decreased progeny virus titer in CCO cells. Moreover, transmission electron microscope observation of CCO cells infected
with CCV accompanied by siRNA targeted viral ORF25 and ORF63 genes showed that the number of virus particles
remarkably reduced. Taken together, these results indicated that ORF25 and ORF63 are essential for regulating CCV genome
replication and CCV-induced infection. Our findings will provide benefit for understanding the replication mechanisms of CCV

and contribute to the development of antiviral strategy for controlling CCV infection in channel catfish culture.

Key words: Channel catfish virus, Genome replication, Virus infection, Antiviral
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Abstract: Control of host autophagy acceleration or attenuation has been confirmed in multiple terrestrial animal viruses. Little
is known about such mechanisms in aquatic viruses. Here, we report a selective and ingenious autophagy modulation regulated
by kinase-like protein (KLP) of cyprinid herpesvirus 2 (CyHV2) to restrict interferon (IFN) production by degrading MITA.
First, exogenous DNA or RNA-mediated IFN activation were both abrogated by CyHV2 KLP. The common intersection point
of MITA with these two signaling pathways was the interaction with KLP. The C terminus of MITA was indispensable for the
interaction and was recruited by KLP in subcellular colocalization analysis. Subsequently, we found that KLP degraded MITA
in an autophagy-lysosome-dependent manner; interestingly, individual KLP could not launch host autophagic flow only if with
MITA present. KLP was also colocalized with the autophagy components Beclinl and ATG14 and enhanced Beclinl stability
through K63-linked polyubiquitination but not ATG14. Finally, KLP significantly decreased the normal state or MITA enhanced
cellular antiviral capacity. These data demonstrated an elaborate autophagic process manipulated by a fish virus only in the

presence of the host target, illuminating a mechanism of aquatic viral immune evasion.
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Early life migration and population discrimination of the small
yellow croaker Larimichthys polyactis from the Yellow Sea:
Inferences from otolith Sr/Ca ratios

SONG Dade, XIONG Ying, JIANG Tao, YANG Jian, ZHONG Xiaming, TANG Jianhuang

(Jiangsu Marine Fisheries Research Institute, Nantong 226007)

Abstract: As a highly migratory species, the whole life migration of L. polyactis has been intensively studied. Nevertheless,
knowledge about its early life migration is scarce, and population divisions are inconsistent. In the present study, otolith Sr/Ca
was analysed to investigate the early migratory patterns and discriminate the populations of L. polyactis in the Yellow Sea,
including two spawning groups and one overwintering group. The variation in St/Ca ratios of ontogenetic growth zones,
including the nucleus (N), larval (L), metamorphosis (M), juvenile (J), and edge (E) zones, was measured by electron probe
microanalysis. The variation in Sr/Ca ratios in early developmental growth zones was generally characterised by an evident
downward trend from the N to J zone, which suggests that the early migratory pattern of L. polyactis might be from inshore to
nearshore water. Canonical discriminant analysis, based on the otolith Sr/Ca ratios of the N, L, M, and J zones, allowed the
successful discrimination of the two populations, namely, the northern and southern Yellow Sea groups, whose differences were

mainly reflected in the L and J zones.

Key words: Otolith microchemistry, Larimichthys polyactis, population discrimination, early life migration, the Yellow Sea
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Interpretation and Application of Fishery Information based on
Beidou Position Data: A Case Study of TACs Pilot Project of
Acetes chinensis

LI Guodong, ZHONG Xiaming, XIONG Ying, GONG Haixiang, TANG Jianhua, SHI Jinjin, WU Lei

(Jiangsu Marine Fisheries Research Institute, Nantong 226007)

Abstract: A total of 421 700 VMS (vessel monitoring system) data of Beidou satellite navigation from 62 stow net vessels
during fishing period were used. The data including the time, position, speed, direction, etc., were mined and proceed for the
extraction of fishing effort by buffer overlay analysis, the DBSCAN (Density-based Spatial Clustering of Application with
Noise) algorithm, the mean center algorithm, kernel density estimation, and database querying. The results show that the stow
net vessels performed 239 voyages with 1942 nets, the total fishing time was 4413.73 h, and the total fishing effort was
108106343 m2-h. The calculated yield was 2328 t, which is 12.6% higher than the reported yield. The fishing status was
recognized and divided into five phases (cruising, casting, waiting, hauling, and suspending). The fishing routes of catching A.
chinensis were strait lines, and the spatial distribution of fishing yield with stow nets featured multiple-centered pattern. At
present, challenges remain in the implementation of TACs in China for targeted species stock survey and fishing log
management. The method of interpreting the fishing behaviors, the extraction methods of voyages, nets, positions, and fishing

effort, and the method of yield calculation in this study provided an effective way to implement TACs projects in fishery.

Key words: vessel monitoring system; Acetes chinensis stow net; fishing effort; yield calculation; total allowable catch system

224



BUMTE AR Y B IR BEIE 4544 3 #

fargstEs ', PR
SRR TR, o EKPERE AR, L, 200090, HE;
O PMREE RS, MEER AR, i 201306

FE: HUE 2016-2017 WMV BT U5 4 ANHTK RS S, 12 H Bray-Curtis AHBMWE RE Z 4. ABC Hf
LRSI, PR R AT YR R S R T SERR W 1D AL I R 78 b, SEEEAN
ARSI U K, HUORBEISRIINS; 2 Bikig i, EIREE. 5 RKEIRA B ARE 58, 3) BvEsm
FEME T B R EEMKER R AT E R, EEMNAEZ TR E.

KRG : B Wl BRI, R, BERRK

Community structure analysis of fishery resources in northern of
Hangzhou Bay

JIAN Tingting, LUO Minbo
(East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090)

Abstract: Based on the data of four seasons from 2016 to 2017 in northern of Hangzhou Bay, Bray-Curtis similarity matrix,
ABC curves and other methods were used to analyze the community structure aggregation of species diversity. The results
showed that: 1)78 species of fishery importance were collected from the surveyed waters, with the highest abundance and
biomass of fish, followed by crab and shrimp; 2) Collichthys lucidus, Cynoglossus joyner, Palaemon gravieri and Charybdis
japonica were the dominant species; 3) The cluster analysis of the community showed that the community structure stability in

spring and autumn was better, but it was disturbed seriously in summer and winter.

Key words: Hangzhou Bay, fishery resources, species diversity, community structure

225



B R R A I Y B R P SR TR Ak

NG a, TEHULHE 207, GRS @
RAUHEHEYFFARFAEARRE, BHKEHRA, FEAREHRG, M, 510300, HE
PETEERE S TR REIRECAM), IR M 511485

WE: T KFEHARS IO R T (CCAD, ASCHFFL T il RIS 1) £ VA S5 AR 2 1) 43 AT B FL R
W RIALA . BEVE HIREON 1.74, RPGKTEZE—wmoMEE S . SR RIEREHRWRESMRE, KM
WERFIRE T, BM4A. /KR, pH. Chl-a. HEREE (NO3-). & (NH4+) Flff (PO4+) ZERFMMAEITAiN
FHABEN T, (HET CCA ML 5 38T [ 45.49%, BUETEAE AN RSN J7, b R 1 Bl A B 0 T 1
o . Ak e B BRI CIX, A0 RIS AT B A0 2 B ST K s, Dt — DR AR AR AR
A R GRS B S

KW i XY LR ARl MBI CCA bt

Acoustic assessment of fishery resources in Jinwan
offshore wind farm area

WANG Teng, HUANG Honghui, ZHANG Peng
(South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300)

(Southern Marine Science and Engineering Guangdong Laboratory (Guangzhou), Guangzhou 511485)

Abstract: In October 2019, an acoustic survey of fishery resources was conducted in Jinwan offshore wind farm area. The
mean H' index was 1.74, indicated that the fish community diversity was moderate. The fishery resources had evident aggregate
distribution patterns, and the southern part of the OWF area had more resources than the northern part, with a continuously
decreasing trend in both densities from south to north. Seven environmental factors were selected by CCA analysis to reveal
the correlation between fish assemblages and environmental factors, including nitrate (NO3~), ammonia (NH4"), DO, water
depth, pH, Chl a, and phosphorus (PO4"). However, as the CCA analysis only accounted for 45.49% of the total variation, other
stresses that affect the fish assemblages not included in the current survey should exist, and the future most noteworthy stress
might be the OWF facilities. In future studies, control areas with more trawl samples can be set up to explore the long-term

impact of OWF facilities on fish communities.

Key words: Jinwan offshore wind farm; Fishery resources; Acoustic assessment; Environmental factors; Canonical

correspondence analysis
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Development status and prospect of deep-sea large-scale fence
culture in China

SONG Wei?, HAN Xinchen?, XIE Zhengli®, WANG Lei?, LIU Yongli?, WANG Lumin ®*

(*East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China; *Fishery Machinery and Instrument
Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200092, China)

Abstract: The deep-sea large-scale fence culture is one of the emerging aquaculture models in the structural adjustment and
industrial upgrading of mariculture in China. It has the characteristics of large breeding area, large fish activity space, closer to
nature and closer to ecology. Based on the introduction of the development of enclosure culture and the connotation of deep-
sea aquaculture, this paper focused on the development situation and research progress of Chinese deep-sea large-scale fence
culture, and looks forward to the future development direction. This article provides a reference for the construction of

intelligent ecological breeding mode of deep-sea large-scale fence in China.

Key words: Deep-sea mariculture; Fence culture; Development situation; Prospect
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The relationship between population decline of Cladocerans in
Liangzihu lake and pesticide pollution

KONG Ren, YANG Chunxiang, HUANG Kai, LIU Chunsheng
(College of Fisheries, Huazhong Agricultural University, Wuhan 430070)

Abstract: The natural water bodies are the destinations of chemical pollutants, but the relationships between aquatic chemical
pollution and health effects of aquatic organisms have been rarely studied. In this study, we examined the population density
of plankton and found that in some waters of Liangzihu lake, the population of Cladocerans was declined. Furthermore, using
analysis chemical methods, we found that the pollution of pesticides were responsible for the decline of Cladoceran population.

Lastly, the pesticides were identified, and these data are useful for pollution management of Liangzihu lake.

Key words: Liangzihu lake, population decline, chemical pollutants, analysis chemical, effect mediation
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Analysis of muscle tissue and biochemical composition
characteristics of wild and cultured largemouth bass in Zhejiang
Province

GUAN Wenzhi, XU Xiaojun, NIU Baolong, LOU bao*

(Institute of Hydrobiology, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021, China)

Abstract: Analysis of morphology, histologic and biochemistry were used to compare the related differences of wild
largemouth bass and YouLu 1 in Zhejiang province. The results showed that the wild bass were thinner and longer, owned
smaller internal quality and much net meat percentage, had rich connective tissue in muscle and finer muscle fibers. The crude
protein content of wild bass (18.49%) was significantly higher than that of YouLu 1 (17.99%) (P < 0.05), but its crude lipid
content (1.68%) was significantly lower than that of YouLu 1 (1.87%) (P < 0.05), and they were all low fat fish. Furthermore,
17 amino acids were detected between the two groups, except for Val and Asp, the remaining 15 amino acids were significantly
different (P < 0.05). Moreover, 15 identical fatty acid components were detected in the muscle of the two populations, there
were significant differences in the composition and content of fatty acids among different populations (P < 0.05), except for
C16:1 (P> 0.05).The content of K, Mg and Se in the muscle of wild bass were significantly higher than that of YouLu 1 (P <
0.05), while the contents of Na, Ga, P and Zn were significantly lower (P < 0.05).The results showed that the wild largemouth
bass from Busheng Reservoir had higher nutritional value and edible value, reasonable development and utilization of the wild

bass could increase the diversity of the existing superior largemouth bass population.

Key words: Largemouth bass, Wild and Pond cultured, Muscle nutritional composition
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A preliminary study on the age and growth of the orangeblack
flying squid in the Middle East and Atlantic Ocean

ZHANG Xinhao, LIU Bilin, YU Han
(College of Marine Sciences, Shanghai Ocean University , Shanghai 201306, China)

Abstract: The results showed that the mantle length of the orangeblack flying squid ( Sthenoteuthis pteropus ) was 124~580mm,;
the body weight was 80~6365g. The age of S.pteropus samples ranged from 105 to 365 days. According to the calculation of
the age of otoliths and the date of fishing, the incubation date of the samples of S.pteropus is from May 2019 to February 2020,
mainly for winter and spring populations; the mantle length growth conforms to the Logistic model. The basic biological

characteristics of sea fish Pteropodidae provide basic data for our country to rationally develop its resources in this sea.

Key: Sthenoteuthis pteropus, otolith, age and growth, the Middle East Atlantic Ocean
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Genetic structure of Sthenoteuthis oualaniensis population in the
east Indian Ocean and South China Sea

ZHAO Yan, WANG Congcong, LIU Bilin, LIN Longshan, LI Yuan
(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 6. Third Institute of Oceanography, Ministry of Natural

Resources, Xiamen 361005, China)

Abstract: This research was conducted to understand the population genetic structure of Purpleback flying squid from the East
Indian Ocean and the South China Sea, to rationally manage the resources of Squid fishery. The cytochrome b (Cytb) sequences
of 120 mitochondrial DNA from four subpopulations of Purpleback flying squid were measured. These results indicate that the
indistinctive genetic differentiation existed between the two groups from north and south of the South China Sea, while the
difference of the genetic differentiation between the two groups from north and south of the East Indian Ocean was small. The
frequent ocean current activities on both sides of the East Indian Ocean could be the main factor leading to the genetic
differentiation existing in the north and south of the East Indian Ocean. While the geographical isolation between the East
Indian Ocean and the South China Sea might be the main reason causing to the prominently genetic differentiation between the
two geographical groups. In conclusion, the two groups in the East Indian Ocean and the South China Sea were independent,

therefore, they should be regarded as two independent units.

Keywords: East Indian Ocean; South China Sea; Sthenoteuthis oualaniensis; Cytochrome B Gene; population genetic structure
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Food web structure and ecosystem attributes of Sanggou Bay
ecosystem based on Ecopath model

SUN Longqi, LIU Hui
(Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao, 266071)

Abstract: Sanggou Bay is well known as an exemplary coastal water of Integrated Multi-Trophic Aquaculture (IMTA). In this
paper, Ecopath model was used to study the food web structure of Sanggou Bay ecosystem. According to the model, Sanggou
Bay ecosystem ranged from 1.00 to 3.89 in trophic level. Sanggou Bay ecosystem was dominated by low trophic levels. Kelp,
oyster, scallop and abalone were all in TL I and TL II, together accounted for 97.30% in biomass of all functional groups.
Transfer efficiency was 10.85%. Aquaculture harvest had a positive influence on scallop, oyster and kelp, but had a negative
influence on abalone. Oyster, scallop and abalone showed negative impacts on each other. From the system properties,
connectance index (CI) was 0.26 and system omnivory index (SOI) was 0.08, the ratio of total primary production to total
respiration (TPP/TR) was 3.57, these presented that IMTA in Sanggou Bay showed a way to minimize the disturbance of
aquaculture to protect the ecosystem and improve economic benefits for stakeholders. This paper may provide reference for

research and management of ecosystem structure of aquaculture waters.

Key words: Sanggou Bay, Ecopath, food web structure, ecosystem attributes
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Effects of different models and spatial resolutions on prediction
accuracy of bigeye tuna fishing ground in tropical waters of
Atlantic Ocean

SONG Liming, LI Tianlai, ZHANG Tianjiao, SUI Hengshou, LI Bin, ZHANG Min

(College of Marine Sciences, Shanghai Ocean University, National Ocean Fisheries Engineering and Technology Research Center, Shanghai 201306)

Abstract: In order to understand the effects of different models and spatial resolutions on the prediction accuracy of bigeye
tuna (Thunnus obesus) fishing ground in the tropical waters of Atlantic Ocean, and 29 marine environmental factors were
selected. Based on five models (random forest (RF), gradient lifting decision tree (GBDT), k nearest neighbor (KNN), logistic
regression (LR) and stacking ensemble learning (stacked by RF, GBDT and KNN models, STK), with day as the temporal
resolution, with four different spatial resolutions, the models were trained using 75% data. Twenty five percent of the data were
substituted into the models for verification. The results of 5 models and 4 resolutions were evaluated according to the prediction
accuracy and the comprehensive evaluation index F1 score. The results showed that: (1) The prediction accuracy and F1 score
of STK model for bigeye tuna fishing ground were the highest among 5 models; (2) When the spatial resolution was 1°x 1°,

the prediction accuracy and F1 score of STK model for bigeye tuna fishing ground were the highest among 4 spatial resolutions.

Key words: Bigeye tuna; spatial resolution; fishing forecast model; tropical waters; Atlantic Ocean

233



T KB iriEneE. SEEE S

FE3E o Xl =P
a MR R Tl 2 5
b AR LA A KT T M YR SR 22 L S o K 7 23 T B K S 9T

T SO A TRWEL T B D 23R A I B . SRVESRPE ARSI . 12 B & 5 RV L FAO) I K b Al
A FISAT DO A i o SRR BE R BEEAT VA o I 3R N A AR 46t 3K il 42923 (Length-converted Catch Curve)
X P R OE T R BT A R, AR B AR T AR KA ORI BE 2 BT 125 (Length-Structured VPA)KHH Py fif . S HE
BEIR AT PPAl o 45 SRR B : (1) W B S KR E 5 P8 T R 4L F=1.71, BT RE M=0.47, BIET R EL 2=2.18,
EHEFIF 2 E=0.78; I AR KA BIIET R F=1.62, AT RE M=0.27, HIETREL 72=1.89, FIHEF
Fi2 E=0.86. (2) BEEBAEKMIK, WiiE. 5500 B AT RIEH L, BUMMERIZET: 2 N BRIET:. (3)2017
IR ISR IR L 1164.1096 Ji)2; SHETIRELIN 896.7694 JiJE. AR SER A Pk kI b S5 IR pPAil H 4k
THBMFZ% .

KR TLI5E RS FiSAT IR, ARAR iR th 2% A oM e ik

Population Estimation of Silver Carp and Bighead Carp
Based on Body Length Analysis

CHENG Xin, LIU Kai
(Wuxi Fisheries College, Nanjing Agricultural University
Scientific Observing and Experimental Station of Fishery Resources and Enviroment in the Lower Reaches of the YangTZE River, Minstry of

Agriculture, Freshwater Fisheries Research Center, CAFS)

Abstract: Using the fishery assessment software FiSAT II to estimate the population of silver carp and bighead in Ge lake.
Length-converted Catch Curve method and Length-Structured VPA method were used to estimate the mortality and fish
population. Results showed that (1) For silver carp, the total mortality is 2.18, natural mortality is 0.47, exploitation ratio is
0.78 and mortality of the maximum body length group is 1.71; The total mortality of bighead carp is 1.89, natural mortality is
0.27, exploitation ratio is 0.86 and mortality of the maximum body length group is 1.62. (2) With increasing of the fish body
length, natural mortality of silver carp and bighead carp decreased. The juvenile individuals almost died naturally. (3) There
were 11.641 million silver carp and about 8.968 million bighead carp in Gehu lake in 2017. The research contribute to the fish

population estimation.

Key words: Gehu Lake, Jiangsu Province; FiSAT II software; Length-converted Catch Curve; Length-Structured VPA
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Analysis of factors influencing China tuna purse seine fishery in
the Western and Central Pacific Ocean (WCPO) Based on
questionnaire survey

SONG Hanxin?, XU Liuxiong®®

Abstract: This paper, by questionnaire, investigated the possible effect of 13 specific factors from five aspects, such as tuna
stocks, the market distribution and the demand of catch, fishing technology capacity, national support policies of pelagic
fisheries, logistics support capacity and so on, on the development of China tuna purse seine fisheries in the WCPFC, analyzed
the influence degree of various factors on the tuna purse fishery by principal component analysis method. The results show
that :(1) By observing the characteristic values of each component, selecting four principal components can basically reflect
the influence of all factors on the development of tuna purse seine fishery in in the WCPO of China. (2) The characteristic
values of principal components were 3.65,2.73,3.04 and 1.75, respectively; The variance contribution rates of the four principal
components were 28%, 21%, 23% and 13% respectively, and the total variance contribution rate was 86%. (3) Comprehensive
analysis shows that the international market price of catch has the greatest influence on China’s tuna purse seine fishery in the
WCPO waters, followed by catch processing and product development capability and production cost. The management system
of the Western and Central Pacific Fisheries Commission, operational environment of fishing grounds and resources survey
and assessment capacity had the least impact. The results of this study can provide reference for further improving the
development level and market competitiveness of China’s tuna purse seine fishery in the WCPO and promoting the sustainable

development of purse seine fishery.

Keyword: Western and Central Pacific Ocean; Tuna Purse Seine Fishery; Principal Component Analysis (PCA); influencing

factors; Questionnaire Survey
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Effects of cultivation of macroalgae Pyropia
haitanensis ,Gracilaria lemaneiformis and Saccharina japonica on
microbial community in coastal waters

Xu Ningning, Xie Chaotian , Xu Yan, Ji Dehua, Chen Changsheng, Wang Wenlei®, Xu Kai"
(Fisheries College, Jimei University, Xiamen 361021)

Abstract: The large-scale cultivation of Pyropia haitanensis, Gracilaria lemaneiformis and Saccharina japonica not only
brings economic benefits, but also has some environmental restoration effects. However, it is not clear how microbial
communities in cultivated zones respond to different macroalgae and seasons, as well as the interaction between
microorganisms and macroalgae. For this purpose, a total of 52 seawater samples in different zones and growth times during
four months were collected from the Pyropia haitanensis(P), Gracilaria lemaneiformis-Saccharina japonica(G) and control
zones (C), respectively. These samples were then analyzed using 18S and 16S rRNA gene sequencing. Our results showed
microbial communities were predominantly shifted by increased dissolved oxygen (DO), decreased inorganic nutrients and
released organic matter duo to macroalgae cultivation. Also, seasonal changes in salinity and temperature are strongly correlated
with microbial community composition and structure. In addition, certain microbial groups,such as Aurantivirga Pseudomonas-
Woeseia would be enriched in response to seaweed cultivation and the enriched microorganisms were different for different

macroalgae. These findings contribute to a better understanding of the ecological effects of macroalgae culture.

Keywords: Microbial community composition, Gracilaria lemaneiformis, Saccharina japonica, Pyropia haitanensis, 18S/16S

rRNA, Environmental properties
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Interannual dynamic analysis of fish community structure in
aquatic plant restoration area in Lishan Bay of Taihu Lake

CUI Wei, Ren Long, Xu Dongpo, Zhao Dongfu, Ren Kecheng

(Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Jiangsu Wuxi, 214081)

Abstract: As a national aquatic germplasm resource protection zone, Lishan Bay in Taihu Lake was formerly known as a seine
farming area for aquatic products such as Chinese mitten crabs, which led to the massive loss of aquatic plants in the area. In
order to restore the ecological functions and fishery resources in the reserve, ecological restoration was carried out in the reserve
in 2015. In order to explore the effect of restoration, the resource situation of the water area was investigated in 2015 and 2021.
The results showed that a total of 43 species of fish were collected in 2 years, of which 27 and 37 were collected in 2015 and
2021 respectively, based on ecological types such as habitat water layer, reproductive habits and feeding characteristics:
inhabiting in the middle and lower layers, spawning on aquatic plants The main omnivorous fishes in the reserve; the CPUE
per unit effort in the reserve increased from 0.03 to 0.05; the interannual relative biomass of dominant species such as
Acheilognathus macropterus, Pseudorasbora parva, and Pseudorasbora parva increased from 0.24, 0.24, 0.26, respectively
The increase is 2.03, 1.12, 0.47; the increase in the relative abundance between the years is as high as more than 50%. The
above results show that the resource amount is on the rise, and at the same time, the amount of living fish resources in the

aquatic grass area is increasing. It can be seen that the implementation of aquatic plant restoration can have a good effect on

the conservation of fish resources.

Key words: fish community; temporal pattern; biodiversity
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Composition and distribution of zooplankton species in the
subtropical waters of the Northwestern Pacific Ocean during
March 2019

FU Feiyu, BU Xinyu, SHEN Anglu, LIU Bilin
(College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; College of Marine Ecology and Environment, Shanghai Ocean
University, Shanghai 201306)

Abstract: Based on the investigation data of 44 stations in the area 28°—35°N. 147°—154°E of the Northwestern Pacific
Ocean by the research ship “Songhang” in March 2019, we analyzed the species composition and distribution of zooplankton.
The results showed that the composition of zooplankton in the surveyed area includes 8 categories, 14 groups, 456 species
(including planktonic larvae and undetermined species). There were 163 species of copepods as the most dominant group. The
dominant species included 9 warm-water species and one temperate species. Both the warm current indicator species S.
hexaptera and the cold current indicator species C. jashnovi occurred simultaneously in the subtropical sea, indicating that the
Kuroshio Current and the Oyashio Current had an important impact on the diversity and temporal-spatial distribution of marine
zooplankton. The average values of purity index(C), eveness index(J"), Shannon-Wiener diversity index(H") and richness
index(d) were 0.0940.10, 0.7640.10, 4.8840.71 and 23.5348.08, respectively. The spatial distribution of the four indexes were
uneven and irregular.

Key Words: the northwestern Pacific Ocean; zooplankton; species composition; biodiversity index
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Comparison of Chinese mitten crabs Eriocheir sinensis carapaces
from seven geographical origins based on geometric
morphometric analysis

XUE Junren , JIANG Tao , CHEN Xiubao , LIU Hongbo , YANG Jian
‘Wauxi Fisheries College, Nanjing Agricultural University, Wuxi, 214081
Key Laboratory of Fishery Ecological Environment Assessment and Resource Conservation in Middle and Lower Reaches of the Yangtze River,

Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi, 214081

Abstract: In order to effectively identify the morphological characteristics of Chinese mitten crabs Eriocheir sinensis,
geometric morphology analysis was used to comparatively study the differences of the carapace morphology of the crabs from
seven well-known geographical origins in the middle and lower reaches of the Yangtze River, i.e., the Datong Lake in Hunan
Province; the Huangpi Lake, Tuo Lake, Nvshan Lake, and Wuwei section of the Yangtze River in Anhui Province, the Qinhu
Lake, Shijiu Lake in Jiangsu Province. The analysis was carried out based on the carapace morphology characterized by a 35-
landmark point system, and corresponding discriminant analysis was done to find the carapace variables based on the relative
warps scores. The results showed that the carapace morphologies were significantly different among the crabs from the
aforementioned origins. Moreover, the identification accuracies of both female and male crabs among the seven origins were
100%. Our study demonstrated that geometric morphometric analysis could provide a convenient, fast, nonlethal and innovative

approach for geographical origin traceability and protection of E. sinensis.

Key words: Eriocheir sinensis, geometric morphometric analysis, landmark, geographical origin, traceability
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Dynamics of element microchemistry "fingerprints" in the
Yangcheng Lake originated Chinese mitten crabs Eriocheir
sinensis during year-round culture period

XUE Junren, JIANG Tao, CHEN Xiubao, LIU Hongbo, YANG Jian
(Wuxi Fisheries College, Nanjing Agricultural University, Wuxi, 214081;
Key Laboratory of Fishery Ecological Environment Assessment and Resource Conservation in Middle and Lower Reaches of the Yangtze River,

Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi, 214081)

Abstract: In order to effectively grasp the dynamic changes of the mineral element composition and content of the originated
Chinese mitten crab (Eriocheir sinensis) in Yangcheng Lake during the year-round culture period. This study conducted
monthly determinations of 10 mineral elements in the third pereiopods of the crabs in the lake from March 2018 to February
2019. The results of principal component analysis showed that during year-round culture period, the microchemistry
“fingerprint” of mineral elements in the third pereiopod changed greatly in the first three-month culture period. In contrast, the
“fingerprint” characteristics tended to be stable during the next nine-month period. Linear discriminant analysis obtained
similar results, i.e., the "fingerprint" profiles of mineral elements stabilized after three months of culture. In this study, the
analysis by the third pereiopod samples effectively demonstrated, for the first time, that it required at least three-month culture
period for stereotype of the element "fingerprint" profiles for the Yangcheng originated E. sinensis crabs during year-round

culture in the lake water environment.

Key words: Yangcheng Lake; Eriocheir sinensis; mineral element; third pereiopod; microchemistry “fingerprint”; year-round

culture period
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Otolith marking effect on juvenile black carp (Mylopharyngodon
piceus) by alizarin complexone

ZHU Yahua, JIANG Tao, CHEN Xiubao, LIU Hongbo, YANG Jian
(Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214081;
Key Laboratory of Fishery Ecological Environment Assessment and Resource Conservation in Middle and Lower Reaches of the Yangtze River,

Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi, 214081)

Abstract: Investigation on artificial marking technology is very important supporting work for national fish mark release
recapture and effectiveness tracing evaluation issues. In this study, two-month old juvenile black carps (Mylopharyngodon
piceus) had been immersed in an alizarin complexone (ALC) solution of 100 mg-L-! for 48 h, and then transferred to normal
water for a 20-d recovery culture. Three pairs of otoliths (i.e., sagitta, lapillus and asteriscus) were observed under visible light
and different excitation light. All of them achieved 100% mark success. Moreover, the optimum light source for marking
observation was blue excitation light, followed by green excitation light. The lapillus was the optimal otolith type for ALC
marking determination and judgment of time lag among the three pairs of otoliths, followed by asteriscus. There was a time
lag of 1 day between the carps immersed into ALC solution and ALC deposition into otolith, as well as between removing

immersed carps from ALC solution and ending of ALC mark in otolith.

Key words: Mylopharyngodon piceus, Otolith, Fluorescent marking, Alizarin complexone, Enhancement release
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Seasonal variation in the trophic structure of food webs in coastal
waters of Jiangsu Province based on stable isotope techniques

Lu Yanan?®, Zhang rui®, Zhang Hu®, Zhang Shuo® ", Gao shike®*
2College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; "Marine Fisheries Research Institute of Jiangsu Province,

Nantong 226007, China, “Joint Laboratory for Monitoring and Conservation of Aquatic Living Resources In the Yangtze Estuary, Shanghai 200000

Abstract: In this study, we used stable isotope technology to analyze different species (fish, crustaceans, cephalopods, benthos,
etc.) collected in spring, summer and autumn in the coastal area of Jiangsu Province. We used SIBER model to calculate the
trophic niche of consumers, and calculated the quantitative indicators of six metrics in different seasons. The results showed
that there were no significant differences in §'3C and nitrogen §'>N values among three seasons (P > 0.05). In spring, the §'3C
values ranged from -24.47%o to -14.50%o, the 8'°N values ranged from 6.86%o to (14.98+0.49) %o, and the trophic levels ranged
from 1.52 to 4.28+0.17. In summer, the §'C values ranged from -19.86%o to -14.44%o, the 3'°N values range from 5.79%o to
(12.5443.50) %o, and the trophic level ranged from 1.25 to 3.52. In autumn, the 3'3C values range from (-22.17+4.90) %o to (-
14.2140.36) %o, the 35N values ranged from 6.30%o to (14.60+0.51) %o, and the trophic levels ranged from 1.34 to 4.15+0.14.
The structure of food web was stable in each season, and the trophic niche of some species overlaps in different degrees. In
addition, the food sources are more extensive, and the trophic level and community diversity are higher in spring, the food
sources of consumers are more abundant, but the degree of trophic niche differentiation is lower in summer, while in autumn,

the structure of food web is relatively simple, but the distribution of trophic niche is wider.

Key words: stable isotopes, coastal waters of Jiangsu Province, trophic structure, trophic niche, seasonal variation
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Effects of individual differences on beak morphology of
Sthenoteuthis oualaniensis in the northwest Indian Ocean

HE Jingru, LU Huajie, CHEN Xuanyu, LIU Kai, WANG Honghao, CHEN Xinjun
(College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China)

Abstract: With 1009 Sthenoteuthis oualaniensis samples collected by Chinese light falling-net fishery during February to May
in the northwest Indian Ocean, we analyzed the influencing factors of the morphology change of the beak. There were
significant differences in the morphologic growth between genders, different gonad maturity stages, and different mantle length.
The ratio of each characteristic parameter to CL was nearly stable with the change of sex, gonad maturity and mantle length,
suggesting consistent growth of each dome of beak. Our results suggested the mantle length of 201 mm to 250 mm seemed to
be the threshold for the morphologic growth of beak on the body size, while the gonad maturity ofllandlllstages seemed to be
the threshold for the morphologic growth of beak on the gonad maturity.

Key words: Sthenoteuthis oualaniensis, beak, individual growth, morphology, the northwest Indian Ocean

243



ok RGN AR/ 3 P AL B B R S SR T A R

Tk e, e, B svedet =, XYL, BRIZE o (e, WREiZ soodet
A RIHETERS:, RIS, i 2013065
b PR HEORE 5 90 L R S e ol AR e s s, S, 266071, !
¢ RHEREERY, Bl TREARV G, i 201306;

 RIHETERY, AR R AT R SRS, B 201306;
P MR RS, AR B A B SO BERL 2 N e et B 201306

WE: MR 2019 4 2-5 FFRENT OGS 7E P AL B EE 0 2 2 IR R AR (Y 1009 85 S IAEA, FIA 7 %
S HT(ANOVA) Flf/N 535 72 Ty (LSDYFF AP 14 MR A B L B AS [ el ¥ el v B T A8 B A0 AT AR 0 RS 840 )
. gEREOR, AFEMEIE TSL. LDL. WL Rl MW (B FIER B 22 57, ME. BREREACAS [ M iR B B A
A ZHE TSL. LDL. WL 1 MW ARG AR ARG B 1 22 55 MW/TSL FAR AL TR AN R Sl (B A7 A B 35 P 22
S, ARTEA R M AR B E AN F A AL A EAR B M 22 e . R FEREA, TR MERE, PRI A R/ INKE P b B R v
WSS S WA AN K2 A . PR A BTN . A 300-500mm S P 5 5 R F A7 AN (14 K35
THEME EFT AN AR K5 RO B &

KRG SOM: HARE: Ml MEREREVE; MR

Effects of sexual maturity and body size on statolith shape of
Sthenoteuthis oualaniensis in the Northwest Indian Ocean

WANG Honghao, HE Tao, LU Huajie, LIU Kai, CHEN Xuanyu, HE Jingru, CHEN Xinjun
(College of Marine Sciences, Shanghai Ocean University, Shanghai 201306)

Abstract: According to the samples of Sthenoteuthis oualaniensis totaled 1009 in number collected in the northwest Indian
Ocean from February to May of 2019 by the Chinese light falling-net fishery fleets. The external form growth and statolith
shape changes affected by sex, gonad maturity and individual size are analyzed by the analysis of variance (ANOVA) and
Least-significant difference (LSD). The results indicated that the changes of TSL, LDL, WL and MW between different sexes
were statistically significant. For both female and male samples, the changes of TSL, LDL, WL and MW between different
gonad maturity and different mantle length ranges were also statistically significant. However, changes of ratio of MW to TSL
in different sexes showed no significant differences but changes in different gonad maturity and different mantle length ranges
showed very significant differences. The study showed that sexual maturation and size of S. oualaniensis had an obvious effect
on its statolith growth in both males and females. Stage 11l gonadal maturity and 300-500 mm mantle length are the growth

inflection points of statolith shape of female individuals, while there is no distinct inflection point in male individuals.

Key words: Sthenoteuthis oualaniensis, morphology characteristics of statolith, sex, gonad maturity, body size
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A study on feeding ecology and migration patterns of

Sthenoteuthis oualaniensis off the northwest Indian Ocean using
stable isotope analysis

CHEN Jing, LU Huajie, WANG Rui, OU Yuzhe, CHEN Xinjun

(College of Marine Science, Shanghai Ocean University, Shanghai,201306)
Abstract: In order to explore the food and habitat changes in the growth and development of the northwest Indian Ocean squid
(Sthenoteuthis oualaniensis) , this study analyzed the nutritional ecological niche relationship between different individuals,
and the change law of the continuous sequence of Carbon and Nitrogen stable isotope ratios in gladius after cutting the

proostracum of gladius.

Key words: gladius, stable isotope, Sthenoteuthis oualaniensis, migration
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Stable isotope study on feeding and migration of 7odarodes
pacificus

Wang Rui, Lu Huajie, Chen Jing, Ou Yuzhe, Chen Xinjun
(College of Marine Science, Shanghai Ocean University, Shanghai,201306)

Abstract: Todarodes pacificus is a highly migratory pelagic cephalopod, a key species in the ecosystem, and
one of the important fishing objects in China's pelagic fishery. Understanding the feeding and migration
information of Todarodes pacificus is helpful for rational utilization of its resources. The gladius of Todarodes
pacificus is a good information carrier, and its growth and development are irreversible and run through the
whole life history process, including all the information in the life history.In this study, the carbon and
nitrogen stable isotope ratios of the gladius of the Todarodes pacificus were measured by continuous 20mm
cutting according to the growth direction, and the feeding habits and migration habits of the 7odarodes

pacificus during its growth and development were analyzed.

Key words: stable isotope, gladius, Todarodes pacificus, migration path, diets
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Growth characteristics of beak of Sthenoteuthis oualaniensis from
south China Sea in different years

Ou Yuzhe,Lu Huajie,Chen Jing, Wang Rui,Chen Xinjun
(College of Marine Science, Shanghai Ocean University, Shanghai,201306)

Abstract: The Marine environment plays an important role in the variation of external morphological parameters of
Sthenoteuthis oualaniensis from different years.In this study, the differences in mantle length, body weight, somatic weight and
external morphological parameters of Sthenoteuthis oualaniensis beak in 2016 and 2017 were obtained through one-way

difference analysis and linear function fitting, which may be related to El Nifio events and La Nifia events.

Key words: Sthenoteuthis oualaniensis, beak;inter-annual variations, the El Nifio, the La Nifia, the south China sea
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Analysis of pigmentation characteristics on beak for Gonatopsis
borealis in the Northwest Pacific Ocean

CHEN Xuanyu, LU Huajie, HE Jingru, LIU Kai, WANG Honghao, CHEN Xinjun
(College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China)

Abstract: The beak was an important feeding organ of cephalopods. We matched the relationships between the beak
pigmentation and mantle length (ML), body weight (BW), sexual maturity and the external morphological parameters of 268
beaks of Gonatopsis borealis collected in the Northwest Pacific Ocean from September to November of 2018 by Chinese
jigging fishing fleets. This study provides a basis for the fishery ecology research of Gonatopsis borealis resource based on the
beaks.

Key words: Gonatopsis borealis, Beak, Pigmentation stage, morphological parameters, Northwest Pacific Ocean
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Identification of keystone species of fish based on food web
topology: the case of Zhushan Lake

REN Kecheng, REN Long, Zhao Dongfu, Cui Wei, XU Dongpo
(National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai 201306, P.R.China)
(Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, P.R.China)

Abstract: Keystone species are important for maintaining the stability of lake ecosystem.However, it is difficult to find
keystone species accurately. In order to explore the keystone species in the lake ecosystem, we took Zhushan Lake for example,
and collected monthly fishery sample in it from November 2019 to October 2020 to construct a topological structure of the
food web of Zhushan Lake based on feeding relationships. 48 species of fish, which were divided into 39 functional groups,
were collected. We calculated the network indices of these groups in this food web using network analysis method, and
combined the results of Key Player Problem operation. The results showed that Culter mongolicus, Culter alburnus,
Protosalanx hyalocranius and Salangichthys tangkahkeii were in the highest position in the network analysis structure of the
food web. They had close connection with other functional groups, has the strongest control over the food web. So they were

the keystone species in the food web of Zhushan Lake.

Key words: Keystonestone species; food network; topology; network analysis method; Zhushan Lake
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Community structure and changes of swimming organisms in
Lianyungang sea area in spring

Zhu Chaowen !, Zhang Hu' *, Hu Haisheng !, Ben Chengkai !, Yuan Jianmei !, Zu Kaiwei !, Xiao
Yueyue !
2 Jiangsu Marine Fisheries Research Institute, Nantong 226000, China;® Shanghai Ocean University,Shanghai 201306)

Abstract: In order to deeply understand the composition and annual changes of swimming biological community in
Lianyungang Coastal Waters, a survey of swimming organisms was carried out in Lianyungang Coastal Waters in the spring of
2016-2020. The composition, resource density, diversity, dominant species and redundancy of swimming community in
Lianyungang sea area in spring were analyzed by using multivariate statistical analysis and structural redundancy analysis. The
results showed that the resource density in Lianyungang sea area was increasing year by year, and the community biodiversity
level was medium and showed a downward trend. In the spring of 2016 and 2019, the community response unit was 2, and in
other years it was 1, so the redundancy level of community structure was low; The results show that the dynamic change of
spatial structure of swimming organisms in Lianyungang sea area in spring is determined by a few species. From 2016 to 2020,
the species of swimming organisms in Lianyungang are gradually decreasing, and the resource quantity and resource density
are increasing. There are few replaceable species that determine the structural characteristics of swimming organisms in
Lianyungang Coastal Waters. When the main species resources are damaged, the community structure of swimming organisms

will change greatly.

Key words: swimming organisms; Typical species; Divergent species; Response unit;
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Study on characteristic of microplastic deposition in stomach
tissues of Sthenoteuthis oualaniensis in the South China Sea

LIU Kai?, LU Huajie» >4 ¢ WANG Honghao?, HE Jingru?, CHEN Xuanyu?
2College of Marine Sciences of Shanghai Ocean University, Shanghai 201306; ®National Distant-water Fisheries Engineering Research Center,
Shanghai Ocean University, Shanghai 201306; *The Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources, Shanghai Ocean
University, Ministry of Education, Shanghai 201306; ‘Key Laboratory of Oceanic Fisheries Exploration, Ministry of Agricultrue, Shanghai 201306;

eScientific Observing and Experimental Station of Oceanic Fishiery Resources, Ministry of Argriculture, Shanghai 201306

Abstract: With the discovery of microplastics in the global marine environment and fishes, marine microplastics pollution has
attracted more and more attention. However, little was known about the effects of microplastics on cephalopods, and the
ingestion of microplastics by Sthenoteuthis oualaniensis in the South China Sea is unknown. In this study, the characteristic of
microplastic deposition in the stomach tissues of 36 S. oualaniensis was analyzed by the samples collected from the South

China Sea in March to May in 2020.

Key words: Sthenoteuthis oualaniensis; South China Sea; stomach tissue; microplastics
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Diversity of fish community structure and its relationship with
environmental factors in Changdang Lake

GU Jialin, KUANG Zhen
(Wuxi Fisheries College of Nanjing Agricultural University, Wuxi 214081)

(Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081)

Abstract: Based on the relative importance index (IRI), ABC curve and redundancy analysis (RDA), the characteristics of fish
community structure and its relationship with environmental factors in Changdang Lake were analyzed. The results of fish
structure showed that the dominant species in Changdang Lake were coilia nasus, carassius carp and silver carp. ABC curve
showed that the biomass and abundance curves of fish in Changdang Lake overlapped to varying degrees, and the W value was
-0.005. Therefore, the fish community in Changdang Lake was in moderate disturbance state. Redundancy analysis (RDA)
showed that water depth, chlorophyll content, turbidity, PH and nitrite concentration were the main environmental factors

affecting the fish community in Changdang Lake.

Key words: Changdang lake, fish community structure, environmental factors, redundancy analysis
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Spatial and temporal distribution of fishing ground of
Sthenoteuthis oualaniensis in northern Indian Ocean under
different fishing methods

WEN Lihong, ZHANG Heng, Fang Zhou, CHEN Xinjun
( College of Marine Sciences of Shanghai Ocean University Shanghai 201306, China; East China Sea Fisheries Research Institute, Chinese Academy
of Fisheries Science, Shanghai 20090; The Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources, Shanghai Ocean University,
Ministry of Education, Shanghai 201306, China; National Engineering Research Center for Oceanic Fisheries, Shanghai Ocean University, Shanghai
201306, China; Key Laboratory of Oceanic Fisheries Exploration, Ministry of Agriculture, Shanghai 201306, China; Scientific Observing and

Experimental Station of Oceanic Fishery Resources, Ministry of Agriculture, Shanghai 201306))

Abstract: The Indian Ocean are the main fishing grounds of S.oualaniensis, so exploring the spatial and temporal variation is
the basis and precondition for fishing forecasting. Using statistical analysis based on the above data with the effort, catch and
CPUE for each of the three fishing methods of light lift net, light casting net and jigging during 2017—2019. Through catch
gravity analysis, cluster analysis and two-way analysis of variance, the spatial and temporal distribution of the three fishing

methods and their differences in the years are studied and analyzed.

Key words: Northern Indian Ocean; Sthenoteuthis oualaniensis; fishing methods; fishing ground; spatio-temporal distribution
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Study on stable isotopes of carbon and nitrogen
effects of invasive species on trophic level and niche of Chitian
reservoir

ZAN Jiangwei, CHEN yongjin, XU Dongpo
(Environmental science observation station of fishery resources in the lower reaches of the Yangtze River, Ministry of agriculture and rural areas,
freshwater fishery research center, Chinese Academy of Fishery Sciences, Wuxi, 214081, China; Nanjing Agricultural University, Wuxi Fisheries

College, 214081)

Abstract: In December 2019, the stable isotope method was used to study the nutritional relationship and niche of main fish
in Chitian reservoir. The results show that the food web of Chitian reservoir 8'3C value is -34.643'3N/%o~-23.435'3N/%o,
thed'N value is 7.598'3N/%o ~ 17.768'*N/%o. In Chitian reservoir, the omnivorous fish, toxabramis of Hainan and
Macrobrachium nipponense of Japan, are at the highest nutritional level, which are 3.37 and 3.50 respectively. The nutritional
level of other fish is 2.28~3.28. Comparing the niche breadth and overlap of four invasive fish species with Toxabramis
houdemeri. The niche breadth of Cichlasoma managuensewas the largest and that Hypophthalmichthys nobilis was the smallest.
The niche overlap between Oreochroms mossambicus and Oxyeleotris marmorata is significant, and the niche overlap with

Cichlasoma managuense is more than 0.3.

Key words: biological invasion, stable isotope, food web, niche
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Spatiotemporal distribution characteristics and influencing
factors of larvae and juveniles mandarin fish in Anqing section of
the lower reaches of the Yangtze River

LI Jiasheng, FANG Dian, XU Dongpo, TANG Yue, DINGLonggiang, REN Peng
(Wuxi Fisheries College of Nanjing Agriculture University, Wuxi 214128, Jiangsu, China)

Abstract: In order to understand the current situation of the early resources of the mandarin fish in Anqing section of the
Yangtze River, and the relationship between abundance changes and the hydrological environmental factors, an Investigation
on the early fish resources was carried out from April to August in 2018 to 2020. The results showed that the flood time of
larvae and juveniles mandarin fish was stable from late April to early May, the peak of ichthyoplankton abundance was
concentrated in June and July, and the resources increased year by year. Examination of differences in the horizontal distribution
of fry density in the sampled sections showed that the left bank density was significantly higher than the central density in 2018
(P<0.05) and no significant difference in others. Correlation analysis showed that the abundance changes of larval and juvenile
fish was significantly positively correlated with river water level and water flow (P<0.01), negatively correlated with
transparency and positively correlated with temperature (P<0.05). Combined with ichthyoplankton abundance changes and
their activity rules, it was preliminarily speculated that the appropriate temperature of larvae and juveniles mandarin fish in

Angqing section is 25.6-29.2°C.

Key words: Anqing section; larvae and juveniles of mandarin fish; resources; abundance
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Status of early fish resources in Rugao Section of Yangtze River
during the early period of fishing ban

WANG Xiaohao, FANG Dian, SUN Haibo
(Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214081, China;

Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China)

Abstract: During the investigation of early fish resources in Rugao Section of the Yangtze River from May to August in 2021,
a total of 69,359 larvae and juveniles were collected, belonging to 42 species, 9 families, 6 orders. The abundance of larvae
and juveniles varied from 1.50 ind./100m? to 9668.17 ind./100m?, with an average abundance of 502.74 ind./100m?>. Margalef
richness index (D), Shannon-Wiener diversity index (H), Pielou evenness index (J) and Simpson dominance index (1) were
3.68, 2.33, 0.62 and 0.16 respectively. Cluster analysis classified the 9 samples into two groups at the similar level of 77.31%,
indicating a significant difference in juvenile and larval fish clustering characteristics among the sampled sections (R=0.625,
P=0.008). Compared with the previous research results of the research group, the results showed that the number, abundance
and community diversity of larvae and juveniles species in Rugao Section were significantly improved than the ban was
implemented. Thanks to the fishing ban strategy in the last two years, the fishery resources protection in Rugao Section of

Yangtze River has achieved obvious recovery effect.

Key words: Ten-year fishing ban; Rugao Section; Early resources; Resource recovery; Spatial and temporal

distribution; Clustering characteristics
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Stock assessment of Thamnaconus in the northern South China
Sea

WANG Yuna, , FENG Bo, LU Huosheng

(Southern marine science and engineering Guangdong laboratory (Zhanjiang)., Zhanjiang , Guangdong 524025, China)

Abstract: Based on the data of sampling survey of fishery production at fishing ports along the northern South China Sea from
2009 to 2019, the production of Thamnaconus was mainly from otter trawler, accounting for 65.50% of the total catch. The
maximum sustainable yield of Thamnaconus ranged from 73913.73 to 237211.25 tons, with an average of 111772.83 tons
inferred by surplus production models. The catch of 2012, 2013, and 2016 was above the average MSY indicated by models

that meant overfishing in the year, and therefore the current total allowable catch could be set to 8x104 t tons.

Key words: Thamnaconus, surplus production model, total allowable catch, the northern South China Sea
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Microbial comparison in guts of Hypophthalmichthys moritrix,
Hypophthalmichthys nobilis and water in different habitats of
Taihu Lake

Dan Zhou?!, Ting Zhang®t, Ren Long®, Dongpo Xu®"*
ICollege of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai, 200000, China

Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi, 214081, China

Abstract: Intestinal microbes play important roles in the health and development of fish. Hence, this study investigated the
microbial composition, diversity, community structure, and predictive function in guts of two economical filter-feeding fish
species and surrounding water in an unfed aquaculture system. Ninety-four fish guts and eighteen water samples were collected
from the hydrophyte-dominated and the algae-dominated regions in Taihu Lake (China) were subjected to 16S sequencing. Our
findings improve our understanding of gut microbes of these two filter-feeding fish and clarify their associations with habitats

and host species, providing a scientific theoretical basis for the healthful aquaculture of fish.

Key words: gut microbes; habitats; host species; Taihu Lake
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Ecological response of the food web structure in the Lake
Meiliang to the enhancement of bighead carp and sliver carp

ZHAO Dongfu'2, REN Long!, REN Kecheng'?, Xu Dongpo'-?
(1.National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University, 201306, Shanghai 2.Scientific
Observing and Experimental Station of Fishery Resources and Environment in the Lower Reaches of the Changjiang River, Ministry of Agriculture

and Rural Affairs, Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, 214081, Wuxi)
Abstract: This paper reports on the changes in stable carbon and nitrogen isotope ratios of seston and muscle tissue of
consumers between the enhancement water area of sliver carp and bighead carp in the fish pen and other lake area in the Lake

Meiliang, the results suggest that the higher average trophic levels within the fish pen, which imply a higher community stability.

Key words: Meiliang Lake, Sliver Carp and Bighead Carp Stocking, Stable Isotopes Technology, Trophic Level, Food Web

Structure
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A new species of fish from the Yangtze River : Sinocyclocheilus
sanxiaensis

Li Jie , Jiang Wansheng, , Xiao Hang, Ji Yachan, Chang Jianbo
(Wuhan University, School of Resources and Hydropower Engineering, Wuhan 430072)

Abstract: A blind fish from the genus Sinocyclocheilus (Cypriniformes: Cyprinidae) was caught in open water in the Three
Gorges (Sanxia) reservoir in the mainstream of Yangtze River in Zigui County, Hubei Province, China. Which is named
Sinocyclocheilus sanxiaensis (Jiang, Li, Yang & Chang, 2019), which is published in Zoological Research. The blind fish can
be easily distinguished from all other congeners. The discovery of this species has expanded the distribution of Sinocyclocheilus
cavefish from around 25° N (latitude) to above 30° N and increased the diversity of Sinocyclocheilus to 75 valid species. Given
the Three Gorges area encompasses a vast karst landscape with abundant underground water systems, this species potentially
entered the area via a subterranean river draining into the Yangtze River. The discovery of the new fish species enriches the

gene bank of fish resources in the Yangtze River and has high scientific research, protection, development and utilization value.

Key words: Cyprinidae, Sinocyclocheilus, cavefish, Three Gorges, Yangtze River
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Image-based morphometric discrimination of crawfish
(Procambarus clarkii) from 5 habitats

TIAN Can, LI Fei, SU Sheng-Yan, TANG Yong-Kai, LIU Bo, YU Ju-Hua, YU Fan,LI Jian-Lin, LI Hong-
Xia, SONG Chang-You, WANG Mei-Yao
(National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai 201306, China; Key Laboratory
of Freshwater Fisheries and Germplasm Resources Utilization, Ministry of Agriculture and Rural Affairs, Freshwater Fisheries Research Center,
Chinese Academy of Fishery Sciences, Wuxi 214081, China; Key Laboratory of Healthy Freshwater Aquaculture, Ministry of Agriculture and Rural
Affairs, Key Laboratory of Freshwater Aquaculture Genetic and Breeding of Zhejiang Province, Zhejiang Institute of Freshwater Fisheries, Huzhou

313001, China)

Abstract: To understand the morphological differences of Procambarus clarkii in 5 habitats or populations of Jiangsu, Jiangxi,
Hubei, Shanghai, and Henan in China, and to obtain rapid and effective morphological identification methods, traditional
morphological measurement methods and landmark method were used to analyze the morphological differences among the
five habitats. Both methods showed that the morphological differences are mainly reflected in the carapace and abdomen, and
there were some morphological differences among different producing areas, and there were significant differences in
distinguishing populations of Procambarus clarkii from different producing areas by landmark method, this will be beneficial
to the population identification and rapid acquisition of appearance characteristics in the process of production and breeding of

Procambarus clarkii.

Key words: Procambarus clarkii, landmark method, traditional morphometry, morphological difference, geographical origin
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The development course and present situation of South Korea's
aquatic education and its enlightenment to China's aquatic
education

Chang Ruyue?, Jiang Gaozhong®®
(*Wuxi Fishery College, Nanjing Agricultural University, Wuxi 214128)
(° Wuxi Fishery College, Nanjing Agricultural University; Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences; Key

Laboratory of Freshwater Fisheries and Germplasm Resources Utilization, Ministry of Agriculture and Rural Affairs, Wuxi 214081)

Abstract: The aquaculture education in South Korea has found some roads suitable for the development of the aquaculture
industry in South Korea, but there are still some problems such as backward training system and lack of multi-disciplinary
integration. This paper summarizes the general situation of Fishery in South Korea, the origin, development and problems of

fishery education in South Korea, and makes a preliminary discussion on the reform and practice of fishery higher education

in China in the new era.

Key words: Aquatic education, South Korea aquatic, South Korea aquatic, Sustainable development
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A study on the willingness of Qiantang River fishermen to
participate in the fishing ban policy

CAO Rongwei, YUAN Julin, Guo Aihuan, Xia Jiajia, Sheng Pengcheng, Lian Qingping, Luo Wei, GU
Zhimin
(Zhejiang Institute of Freshwater Fisheries,Zhejiang 313001,China)

Abstract: In order to quantitatively assess the willingness of Qiantang River fishermen to participate in the fishing ban policy,
according to their own wishes, the 2021 distributed 150 questionnaires to fishermen in the Lanxi, Kentoku and Tonglu regions
of Qiantang River, with an efficiency of 96% (144 valid questionnaires) , meet the basic requirements of sampling survey. The
results of the survey show that the majority of the respondents are aged between 51 and 60, most of them have a family
population of 1 to 6, the overall education level of the fishermen is low, and most of them have been engaged in fishing for
more than 10 years, fishermen earn less than 50,000 yuan a year. By Logistic regression analysis, 84% of the fishermen in
Qiantang River were willing to participate in the implementation of the fishing ban policy, and their age and satisfaction with
the compensation policy had a positive effect on their willingness to participate in the implementation of the fishing ban policy
The larger the family size, the higher the fishing income and the years of fishing work had a negative effect on the willingness

to participate in the implementation of the policy.

Keywords: Qiantang River, fishing ban, fishermen, willingness to participate, Logistic model
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The identification on the stress sedation effect of Lemon Balm
essential oil in sea bass (Lateolabrax maculatus)
alive transportation

WANG Qi, MEI Jun, XIE Jing
(a. National Experimental Teaching Demonstration Center for Food Science and Engineering(Shanghai Ocean University), Shanghai 201306, China;
b. Shanghai Aquatic Products Processing and Storage Engineering Technology Research Center (Shanghai Ocean University), Shanghai 201306,
China;

c. College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China)

Abstract: In order to alleviate the stress response , investigating the sedative and soothing effects of Lemon Balm essential oil
for sea bass during long distance live fish transportation. Different treatment groups were set up in this experiment, added
different concentrations of Lemon Balm essential oil into the transportation water for sea bass ,and transported them with 72 h,
measured its immune function every 12 h during transportation. Evaluating the stress response degree and physiological
regulation mechanism of sea bass during the whole transportation process, as well as to provide reference for stress stabilization

and comfort of sea bass during the alive transportation.

Key words: Lateolabrax maculatus, alive transportation, Lemon Balm, oxidative stress, sedative, anesthetic
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Fish skin gelatins for the stabilization of fish oil-loaded emulsions

ZHONG Jian
(National R & D Branch Center for Freshwater Aquatic Products Processing Technology (Shanghai), Integrated Scientific Research Base on
Comprehensive Utilization Technology for By-Products of Aquatic Product Processing, Ministry of Agriculture and Rural Affairs of the People's
Republic of China, Shanghai Engineering Research Center of Aquatic-Product Processing and Preservation; College of Food Science & Technology,

Shanghai Ocean University, Shanghai 201306, China)

Abstract: Currently, mammalian gelatins occupy the main share of gelatin Market. However, religious factors and potential
risks of zoonosis limit the application of mammalian gelatins. Further, the aquatic processing industry shows great interest on
the high-value utilization of by-products. Therefore, the development and utilization of fish skin gelatin for the stabilization of
fish oil-loaded emulsions have attracted increasing attention in the gelatin industry and aquatic products processing industry.
This report will mainly report on the development of fish skin gelatins for the stabilization of fish oil-loaded emulsions in our
group in the past three years, including multi-scale preparation techniques of fish oil encapsulations, nanostructure analysis of

collagen, gelatin molecular modification technology, and gelatin extraction research.

Key words: Fish skin gelatin; fish oil-loaded emulsion; molecular modification; interfacial layer structure
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Fish preservation technology development status and outlook

HUANG Kecheng, BAO Jiangiang

(Collage of Food,Shanghai Ocean University,Shanghai,China,201306)

Abstract: With rich taste and high nutritional value, aquatic products have been favored by consumers in recent decades,
maintaining an output value of 60 million tons in the past three years and showing a steady upward trend. Aquatic foods are
rich in nutrients and are at risk of spoilage during production, processing, transportation and storage, so preservation technology
is the focus of attention in the aquatic industry. This paper discusses the indicators in different aquatic products based on
physical preservation, chemical preservation, and biological preservation, three preservation methods, and explores the
advantages and disadvantages of the three major preservation methods. At present, the biological preservation method is the
safest choice for both the product and the consumer. The edible freshness coating in biological preservation is the core of the
development of aquatic products preservation, and the composite preservation method of physical and chemical preservation

methods as pre-treatment can make aquatic products obtain better preservation effect.

Keywords: spoilage; preservation technology; composite preservation
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Food thermal sterilization technology in the food industry
Research and prospects for the application of thermal sterilization
technology in the food industry

HUANG Kecheng, BAO Jiangiang

(Collage of Food,Shanghai Ocean University,Shanghai,China,201306 )

Abstract: The food industry has evolved to the point where sterilization technology is still a critical part of the process. In this
paper, traditional heat sterilization technologies are briefly categorized, including: dry heat sterilization, pasteurization,
autoclaving, ultra-high temperature instant sterilization, oleo-sterilization, and microwave sterilization. Examples of some
commonly used sterilization methods in food products are briefly described, and the sterilization conditions and material
retention of pasteurized milk and ultra-high temperature instantaneous sterilized milk are compared; the current research status
of olive leaf extract (ole) extension of pasteurized milk and the limitations and development prospects of traditional heat
sterilization techniques are briefly described. Conclusion: Although traditional heat sterilization technology has limitations, it
has been developed for a long time and has a high degree of technical maturity, and will remain the mainstream sterilization

method in the food processing process for a long time to come.

Keywords: thermal sterilization, food processing, sterilization methods
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Research progress on the effect of cleaning technology on
preservation and quality of fresh-cut fruits and vegetables

HUANG Kecheng, BAO Jiangiang

(Collage of Food,Shanghai Ocean University,Shanghai,China,201306)

Abstract: Fresh-cut fruits and vegetables have occupied a wide range of consumer markets because of their good freshness,
rich water content and nutrients. However, due to incision exposure and nutrients flowing out and covering the epidermis in
the storage process, microorganisms will reproduce massively, fruits and vegetables will rot, and the shelf life of the fruits and
vegetables will decrease significantly. Washing fresh cut fruits and vegetables can effectively improve the shelf life of products.
This paper introduces three kinds of conventional cleaning techniques: physical method, chemical method and biological
method. The research status of each cleaning technology in fresh-cut fruits and vegetables was summarized, and the

development direction of cleaning technology in fresh-cut fruits and vegetables in the future was predicted.

Key words: cleaning technology, rot, fresh-cut fruits and vegetables
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Application research and prospect of radio frequency
technology in food industry

Gong Xuan, Bao Jiangiang
(School of Food, Shanghai Ocean University, Shanghai, China 201306)

Abstract: Radio frequency heating is a new dielectric heating technology, which has the advantages of fast heating speed,
strong penetrability and uniform heating, and its application in the fields of sterilization and disinfestation of low moisture
agricultural products has attracted more and more attention. This paper introduces the principle, advantages and disadvantages
of radio frequency heating, and the application of radio frequency in the fields of sterilization, insecticidal, drying, enzyme
inactivation, cooking and thawing in food processing. At the same time, the main problems existing in the application of radio
frequency heating technology are put forward, such as the limitation of materials used by radio frequency at present, the lack
of relevant drying quality data of food dried by radio frequency, and the inability to solve the horn effect in the process of radio
frequency drying, which leads to overheating at the corners of objects. At the same time, the prospect is put forward, which
can be applied to more special industries according to the heat and mass transfer characteristics in the process of radio frequency

technology treatment.

Key words: Radio frequency heating; Application; Drying; Sterilization; Advantages and disadvantages
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Changes of polysaccharides and other main components in
stichopus japonicus from different origins during processing

Gong Xuan, Bao Jiangiang
(School of Food, Shanghai Ocean University, Shanghai, China 201306 )

Abstract: Sea cucumber, a kind of extremely precious marine product, is rich in nutrition and contains various active
substances beneficial to human health, which attracts much attention. Among them, sea cucumber polysaccharide is an
important active ingredient. In this paper, Stichopus japonicus from two producing areas were taken as material to study the
changes of nutritional functional components such as polysaccharides during processing, and to extract, separate and purify
polysaccharides. The main research results were as follows: Significant changes took place in weight and size during the
processing of sea cucumbers. Nutritive functional components such as polysaccharides lost along with sea cucumbers from
cooking, to soaking. The size and weight of sea cucumbers reduced during the cooking process. Nutritional functional
components such as polysaccharides lost in the cooking liquor before and with the increasing heating time. The weight and
volume of sea cucumbers increased in the process of making sea cucumbers, and the nutritional functional components such
as polysaccharides also suffered a small loss in the soaking process. The loss of polysaccharide and other nutritional functional
components in cooking process was significantly higher than that in soaming process. The loss degree of polysaccharide and
other nutritional functional components in Stichopus japonicus from different producing areas was different, and the yield rate

of ready-to-eat S Stichopus japonicus after brewing was also different.

Key words: Different producing areas; Stichopus japonicus polysaccharide; Extraction; chang
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Effect of freeze-thawing, heating, and high pressure
processing on the gel properties and in vitro digestibility of
myofibrillar protein from red swamp crayfish (Procambarus
clarkii)

TE Tao, ZHU Yajun, LIN Lin, ZHENG Zhi, LU Jianfeng*
(School of Food and Biological Engineering, Key Laboratory for Agricultural Products Processing of Anhui Province, Engineering

Research Center of Bio-process, Ministry of Education, Hefei University of Technology, Hefei 230009)

Abstract: Red swamp crayfishes were subjected to three shucking treatments (freeze-thawing, cooking and high
pressure processing (HPP)), followed by manual separation of the meat. The heat-induced gels made from the
obtained meat were evaluated for texture, color, water holding capacity, water distribution, microstructure, protein
secondary structure as well as the pepsin digestibility and antioxidant activity. HPP at 300 MPa resulted in good-
quality gels with acceptable mechanical properties and desirable color, although it slightly reduced the water holding
capacity and proportion of 722 water. SEM analysis showed that the gels treated by HPP of 300 MPa have a more
orderly and uniform microstructures with reduced pore size, and more myosin heavy chains may be involved in the
crosslinking as revealed by SDS-PAGE. However, FTIR results suggested that no obvious change was observed in
the protein secondary structure of gels. Additionally, digestion in vitro indicated that HPP shucking improved the
pepsin digestibility and ABTS-radical scavenging activity of the gels. These findings could provide a basis for

creating new gel-type products based on crayfish meat paste.

Key words: shucking; crayfish meat; heat-induced gels; quality; digestibility; antioxidant activity
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