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Fishes
Spawning Phenology and Early Growth of Japanese Anchovy (Engraulis japonicus) off the Pacific Coast of Japan
Qinghuan Zhu(3RAL KRBT, Rui Wu (RAE KRBT, HEVEFKR), Yoshio Masuda (E¥/k$t) |, Yutaro Takahashi (X
WAk |, Kyu Okabe (#Z3)11k k) |, Koji Koizumi  (§# K EAF) |, Atsuko lida (7&%07k3%) and Satoshi
Katayama(B AL K5z )

8, 11, 2023
The reproduction and early growth of fish are essential elements that affect recruitment and provide breakthrough points for
understanding population fluctuations. In this study, larval and juvenile Japanese anchovy (Engraulis japonicus) were
collected from five coastal waters off the Pacific coast of Japan in 2020 and 2021 to gain more insight into life history traits
such as reproduction and early growth of this species on the basis of otolith microstructure analysis. The spawning period
appeared to be related to temperature and chlorophyll-a concentrations, showing latitudinal gradient variation among fishing
areas. We detected a significant positive allometric growth pattern between standard length and body weight. The Gompertz
model best fits the growth of standard length, showing an initial stage of growth that was quick and accelerating. The mean
daily growth rate for standard length was 0.64 + 0.09 mm per day. A series of mixed-effect models was constructed to
investigate the sources of differences in the mean growth rates among individuals. The results revealed regional variability in
fish growth, with individuals in the central Pacific stock growing faster. Individuals that grew slower were heavier than those
of the same length, indicating a tradeoff between length growth and weight growth. The mean growth of individual fish was
positively influenced by environmental factors (surface water temperature and chlorophyll-a concentration), and individuals
within the same school of fish displayed a striking homogeneity of growth. Our research demonstrates the significance of

including both physiological characteristics and environmental influences in early growth studies on fish.

Fish and Shellfish Immunology
Innate immunity in the edible ascidian Halocynthia roretzi developing soft tunic syndrome: Hemolymph can eliminate the
causative flagellates and discriminate allogeneic hemocytes
Tetsuya Yanagida ([LIKHK) , Kei Nakayama (ZgE KN FEE) , Tomoo Sawada ([LIK[%) , Miho Honjo (E37KEL
&) , Shoko Murakami (E & KinEt®) ,Takaji lida (] (LFEIKER) |, Buichi Hirose (5ik¥E) , Shin-Ichi Kitamura (%
ERIBR )
127, 659-665, 2022

The infection of the kinetoplastid flagellate Azumiobodo hoyamushi causes soft tunic syndrome that often results in mass
mortality in the aquaculture of the edible ascidian Halocynthia roretzi. In the diseased ascidian individuals, the flagellates are
exclusively found in the tunic matrix that entirely cover the epidermis, and never invade into internal tissues, such as a mantle.
The present study for the first time demonstrated that the ascidian blood plasma and hemolymph have an activity to
agglutinate and disintegrate the flagellates, suggesting the innate immunity protects the internal tissue from the invasion of 4.
hoyamushi. This activity is indifferent between the healthy and the diseased individuals. Allo-specific recognition and
cytotoxic reaction among ascidian hemocytes, so-called contact reaction, occur among the individuals of healthy—healthy,
healthy—diseased, and diseased—diseased combination, and therefore, the hemocytes from diseased individuals still retain the
alloreactivity. Moreover, the allo-reactive combinations are not changed under the presence of the flagellates, indicating the
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flagellates neither suppress nor induce the effector system of the contact reaction. These results suggest that the infection of A4.

hoyamushi does not impair the innate immunity in the ascidian hemolymph.

Fish pathology

Virucidal effect of disinfectants against erythrocytic inclusion body syndrome (EIBS) virus Piscine orthoreovirus 2

Akira Kumagai (‘EH7k$&) , Tomokazu Takano (7K PEFEME/KELMF) |, Masatoshi Yamasaki (K PER§A# /K H47F) , Tomomasa
Matsuyama (7K PEREAS K HF) |, Takamitsu Sakai (K PEREAR /K EZF) , Miho Honjo (E¥i/kEit) , Nasumi Tomikawa (&
WokEt)
57,56-59, 2022
The virucidal effect of disinfectants on Piscine orthoreovirus 2 (PRV-2), a causative agent of erythrocytic inclusion body
syndrome (EIBS), was assessed through challenge experiments with EIBS-naive juvenile coho salmon Oncorhynchus kisutch.
A 10-fold dilution of PRV-2 virus suspension (1.05 x 10'° copies/mL of PRV-2 L2 RNA) was completely inactivated by 50 ppm
povidone-iodine (15 min), 200 ppm sodium hypochlorite (30 s), or 40% ethanol (30 s). A 100-fold dilution of PRV-2 (1.05 x
10° copies/mL) was inactivated by 12.5 ppm povidone-iodine (15 min), or by 25 ppm sodium hypochlorite (30 s); 1,600 ppm

benzalkonium chloride (30 s) did not inactivate PRV-2

Fish pathology
Asymptomatically infected broodstock are a potential infection source for aquareovirus outbreaks in hatchery-reared Japanese
flounder Paralichthys olivaceus

Yasuhiko Kawato (K PEREAE/KELRF) , Tomoki Maeda  (ZKEEMEHEAKHF) |, Toyohiro Nishioka (K FEREAE K HL
), Ikunari Kiryu  (KPEFEMEAKEF) |, Tohru Mekata (K PERERE/KEZF) |, Tomomasa Matsuyama (7K BERER% K £
) , Kozue Tensha (I HEMKEEHRS) | Isao Yamashita ([ O 3EFIfEZE/AH) | Yoshihiro Kawamura (S KR
%) , Atsushi Raku (O Xk 9 ZE»72#S< W 1#H5) |, Kei Senbokuya (f7)117K#8A &) , Soetsu Yanagi (FE 2 S /K EEHR
BiER) |, Kyoji Hayashi (KZ37KHF) , Akira Kumagai (E47Kk$t&) , Koh-ichiro Mori (7K EERERE K FLAF)

57,11-19, 2022

Aquareovirus infection by hirame aquareovirus (HAqRV) is fatal in hatchery-reared Japanese flounder Paralichthys
olivaceus. In the present study, we investigated the transmission route of HAQRV in order to develop outbreak prevention
measures. HAqRV was isolated from six cases of Japanese founder juveniles from different locations in 2015 and 2016 and
compared by molecular epidemiology. For three of these cases, apparently healthy broodstock that were used for Japanese
flounder production were subjected to virus carrier tests using real-time PCR and ELISA targeting the viral genome and
antibody against HAqRV, respectively. The viral genome was detected in the intestine and/or liver, with a detection rate of
approximately 60% (n = 143). For the ELISA test, antibodies against HAqRV were detected in 100% of the examined
broodstock (n = 109). Sequencing analysis of the RNA-dependent RNA polymerase gene indicated that the nucleotide
sequences of the isolated virus, diseased juveniles, and apparently healthy adults were identical within the same case, but
distinct among different cases. These results suggest that asymptomatically infected broodstock are a potential infection

source of HAqRV outbreaks in Japanese flounder juveniles.
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Frontiers in Marine Science
Influence of oyster and seaweed cultivation facilities on coastal environment and eukaryote assemblages in Matsushima Bay,
northeastern Honshu, Japan
Yutaka Okumura (ZKFERFZE « 25 HEAEHE48) |, Yoshio Masuda (E3i7k &) , Minenosuke Matsutani (f718EK) |
Akihiro Shiomoto (HL AU K)

9, 1022168, 2023
The northeastern coast of Japan suffered a massive tsunami in 2011, a natural disaster which ‘reset’ the coastal ecosystem
when it destroyed much of the original sealife and scoured the seabed. This has presented an opportunity to learn more about
the load on coastal ecosystems exerted by human exploitation such as aquaculture rafts and areas of anchored and
floatsuspended ropes. We surveyed the coastal environment in Matsushima Bay for approximately four years following the
year after the occurrence of the 2011 tsunami. Phytoplankton abundance increased with increasing water temperature.
Nutrient concentrations were high at the exit of a small branch of the Ofuna-iri Canal (entering the southwestern inner part of
the bay at Shiogama) but no significant differences in nutrient concentrations were observed at other stations, so it is
considered that the aquaculture installations in Matsushima Bay currently have no significant effect on observed nutrient
concentrations. The composition of eukaryotes in the surface seawater varied with the year and the season, but there were no
clear differences between sampling stations. The lack of any differences in nutrient concentrations or eukaryote assemblages
between areas with or without aquaculture installations is considered to be a result of efficient seawater exchange, despite the
presence of many small islets separating Matsushima Bay from the open ocean. In addition, the aquaculture installations at
present number less than half of the maximum number before the tsunami, so the bay is by no means overexploited by
aquaculture. It is concluded that the current aquaculture installations have no major negative impact on the environment in

Matsushima Bay.
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