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Practical improvement of the immunostaining method used for investigating the distribution of Japanese scallop
(Mizuhopecten yessoensis) larvae in the field

YOHEI SHIMIZU*', TOSHIAKT KARINO®, MORTYOSHI NARITA’, SHoicHT ITAKURA®, KOICHIRO ENOMOTO’,
MASASHI TODAS, TAKUMA KAWASAKI', SHIN-ICHI TAKABATAKE', TOSHIHARU IWAT™®
and MASAKANE YAMASHITA®

' Mariculture Fisheries Research Institute, Hokkaido Research Organization, Muroran, Hokkaido 051—0013,

> Kushiro Fisheries Technical Guidance Office, Hokkaido Government Kushiro General Subprefectual Bureau,
Akkeshi, Hokkaido 088—1118,

*Tokachi Fisheries Technical Guidance Office, Hokkaido Government Tokachi General Subprefectual Bureau,
Hiroo, Hokkaido 089—2601,

*Hiyama Fisheries Technical Guidance Office, Hokkaido Government Hiyama Subprefectual Bureau, Esashi,
Hokkaido 043—8558,

* Graduate School of Science and Technology, Niigata University, Niigata, Niigata 950—2181,

% Center for Management of Information Technologies, Kumamoto University, Kumamoto, Kumamoto 960—0862,

7 Graduate School of Life Science, Hokkaido University, Sapporo, Hokkaido 060—0810,

* South Ehime Fisheries Research Center, Ehime University, Ainan, Ehime 798—4292, Japan

For the efficient collection of natural spats of Japanese scallop (Mizuhopecten yessoensis), the distribution and development
of larvae in the field should be periodically monitored at various areas in the sea. To simplify this task, an immunostaining
method using polyclonal antibodies that specifically react with Japanese scallop larvae is being utilized; however, some
processes of the immunostaining require improvement. In the present study, we examined the optimal conditions of fixation in
the immunostaining technique to obtain stable immunostaining results. We found that fixation of samples with 0.9%
formaldehyde or 0.5% glutaraldehyde in sea water overnight leads to constant and reliable results. The optimization of the

antigen—antibody reaction and chromogenic reaction also shortens the total time required for immunostaining.
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Fig.1 Immunostaining of bivalve larvae collected from the shore offing of Toyoura fixed with various concentrations of
fixatives diluted in sea water. A, sea water as a negative control; B, 5% ethyl alcohol; C, 10% ethyl alcohol; D, 20% ethyl
alcohol; E, 0.37% formaldehyde; F, 0.9% formaldehyde; G, 1.9% formaldehydel H, 3.7% formaldehyde; I, 0.5%
glutaraldehyde; J, 1% glutaraldehyde; K, 1.5% glutaraldehyde; L, 2% glutaraldehyde. Asterisks indicate larvae stained with
the antibody. Arrows indicate vela stained with the antibody. Arrowheads show larvae stained unequally with the antibody.
Bar, 200 pm.
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Fig.2 Immunostaining of artificially bred Japanese scallop larvae fixed with 1% glutaraldehyde in sea water for 5 (A), 15 (B),
30 (C), 60 (D), 180 (E), and 360 minutes (F). Arrows indicate vela stained with the antibody. Bar, 200 pm.
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Fig.3 Immunostaining of artificially bred Japanese scallop larvae fixed with 1% (A), 2% (B), 3% (C), and 4% (D)
glutaraldehyde in sea water for 30 minutes. Arrows indicate vela stained with the antibody. Bar, 200 pum.

Fig.4 Immunostaining of bivalve larvae collected in Ishikari Bay. Samples were treated with the antibody for 20 (A) and
30 minutes (B). Asterisks indicate larvae stained with the antibody. Bar, 200 pum.
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Fig.5 Immunostaining of bivalve larvae collected from the shore offing of Enbetsu. The identical sample was successively
photographed 5 (A), 10 (B), 15 (C), 20 (D), 25 (E), 30 (F), 40 (G), and 60 minutes (H) after the initiation of
chromogenic reaction with alkaline phosphatase. Arrowheads in A: Larvae used for the measurement of the density of
color of larval shell. White arrowheads: unstained larvae. Grey arrowheads: stained larvae. Bar, 500 pm.
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Fig.6 Changes in the intensity of color of the larval shell
after starting the staining reaction. Vertical bars
indicate standard deviation.
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Table 1 Recommended concentration of fixation and fix time
for immunostaining of Japanese scallop Mizuhopecten
yessoensis based on this study.

Fixative Concentration Fix time
Formaldehyde 0.9%-3.7% overnight
Glutaraldehyde 0.5% overnight
1% < 4% lhr<
4% 30 min <
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