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Fisheries Oceanography
Predicting the larval transport of Pacific oyster Crassostrea gigas during the seedling collection season
Shigeho Kakehi (KA - B4 /KAF) , Hidekazu Shirai, Shinya Magome, Takamasa Takagi, Katsuaki Okabe,
Kazufumi Takayanagi(=7£7 7 / ~ U ), Masami Hamaguchi KP4 « 3 = N KATF) , Hiroshi Ito (Er sk £ &),
Takashi Kamiyama (K1)
29(6), 484-504, 2020

To predict the transport of Pacific oyster larvae in Matsushima Bay during the 2017 seedling collection
season, we conducted particle tracking using the finite volume community ocean model. Larval sampling was
conducted early in the seedling collection season to observe the horizontal distribution of hatched larvae,
which was then used as the initial distribution for particle tracking. Particle tracking was driven by the
predicted tidal elevation, past teorological forcing variables, and historical river discharges from the period of
June—dJuly 2015. This yielded a prediction of larval distribution after one week had elapsed.

The location of the predicted daily highest density was predominantly on the eastern side of the bay and did
not change considerably over time.

The predicted larval distribution differed markedly from the observed distribution of pre-attachment stage
larvae, suggesting that processes other than the circulation in the bay influence actual larval transport.

A model that included larval mortality and ontogenetic vertical migration was able to approximate the
observed larval distribution, indicating the importance of these processes. Sensitivity analyses for the

parameters relating these processes revealed that larvae tend to remain in the bay when they grow quickly.

Food Control
Human norovirus disease burden of consuming Crassostrea gigas oysters: A case-study in Japan
Yo Ueki(E#if#E: &), Mohan Amarasiri(B At KRz T« AL B K £ E), Sayaka Kamio, Akie Sakagami(EHifRER
), Hiroshi Tto (E#i7k$ 1), Sital Uprety(B AL KFEERBER} - AV /4 K), Arief Nurul UmamCGRAL KBEER LR,
Takayuki Miura(E 37 @ EFEF7), Thanh H. Nguyen(U /A K), Daisuke Sano(3AL K% T« BREERL )

121, in press, 2021

Shellfish borne viral gastroenteritis outbreaks are most commonly attributed to human norovirus.
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Minimizing the norovirus bioaccumulation in oysters and improved norovirus removal/inactivation
techniques are paramount in reducing the shellfish-borne norovirus outbreaks. Genotype-dependent
bioaccumulation of human norovirus in oysters can affect the norovirus removal/inactivation efficiency and
ultimately the quantity of human norovirus ingested by the consumer. To evaluate this phenomenon,
Crassostrea gigas oysters collected from a shellfisheries area in Eastern Japan were artificially contaminated
for 72 h in a sea water bath with only human norovirus GII.2 strain, GII.17 strain and a bath containing a
mixture of GII.2 + GIL.17. After 72-h contamination, only GII.17 was bioaccumulated in the oysters. Then
depuration of oysters was conducted for 48 h, as customary in commercial shellfisheries areas in Japan.
However, depuration didn’t contribute to significantly reduce the norovirus bioaccumulated in the oyster
digestive tract. Based on the norovirus concentration in the depurated oyster digestive tract, human
norovirus disease burden by consuming raw oysters was calculated and it was above the 104 DALYpppy,
which is the acceptable disease burden. Since all the norovirus particles are not infectious, infectivity ratio;
the ratio between infectious particles and total virus particles was introduced and the disease burden was
recalculated. Even after incorporating infectivity ratio, disease burden value was higher than 104 DALYpppy.
These results emphasize that depuration doesn’t contribute to significantly reduce the human norovirus
accumulated in the oyster digestive tract and therefore the disease burden. Minimizing the exposure of
shellfisheries areas to human norovirus can be a suitable strategy to reduce the human norovirus disease

burden of consuming raw oysters.

Aquaculture
Enhancement of piscine orthoreovirus-2 DNA vaccine potency by linkage of antigen gene to a trigger factor
gene or signal peptide genes
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Coho salmon (Oncorhynchus kisutch) is a Pacific salmon species that is commercially farmed in Japan, and

is susceptible to erythrocyte inclusion body syndrome (EIBS), which is characterized by anemia, erythrocyte
inclusion bodies, and cardiovascular muscle necrosis. At present, no vaccine for this disease is available.
Piscine orthoreovirus-2 (PRV-2) is the causative agent of EIBS in Japan, and is one of three genotypes of PRV
that induce the formation of erythrocyte inclusion bodies. However, due to a deficiency in cell lines able to
culture PRV-2, the development of vaccines for diseases caused by PRV-2 has been difficult. A recent strategy
involved the combination of a DNA vaccine, a 01, and a non-structural protein gene for moderate PRV-1
protection. In the present study, analysis of antiserum obtained from PRV-2 infection survivors identified ol
as a PRV-2 antigenic protein. Since a DNA vaccine incorporated with only o1 did not prove efficacious against
PRV-2 infection in a preliminary study, the present study tested the enhanced protective effect of the DNA
vaccine with various sequences linked to the 01 gene. Antigenic PRV-2 gene products were first screened
using recombinant PRV-2 proteins and serum from coho salmon with a history of EIBS. Six vaccine groups of

DNA vaccines were then created by the linkage of several sequences to the PRV-2 gene. Two trials were
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conducted to identify effective vaccines and a third vaccination trial confirmed the reproducibility of an
effective vaccine. Trial I showed insignificant differences in the mean antibody level after 42 days. However,
an outlier test indicated significantly higher antibody levels in coho salmon vaccinated in signal-linked o1
gene DNA vaccine group and chaperone-linked 01 gene DNA vaccine group. Trial IT evaluated the effects of
individual DNA vaccines and showed that individuals in the Sec-01, TF-01, and mixed vaccine group had
significantly higher antibody levels and significantly lower virus loads. Trial III confirmed the suppression of
viral replication and increase in antibody levels of the TF-01 DNA vaccine. However, this DNA vaccine was
only effective for increasing antibody levels and inhibiting viral growth in some individuals, indicating the
necessity for further experimentation involving analyses of the effect of individual differences on the efficacy

of the vaccine.
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