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Hormonal control of vitellogenin synthesis in the kuruma prawn

Marsupenaeus japonicus

Katsumi AIDA”

Abstract To develop new technologies for hormonal manipulation of shrimp repro-
duction, progress in the understanding of shrimp endocrinology is essential. In this
study, complete cDNA sequence of vitellogenin (VTG, precursor of major yolk pro-
tein) of the kuruma prawn Marsupenaeus japonicus was determined, and quantitative
reverse transcription-polymerase chain reaction (RT-PCR) method for VIG mRNA
was developed. VTG mRNA levels in the ovaries and hepatopancreas were high dur-
ing the ovarian development, indicating that both organs actively produce VTG. For
screening hormonal activity, an in vitro assay method was developed by determining
the effects of hormones on VTG mRNA in the incubated ovarian fragment and in-
hibitory effect of the sinus-gland peptide (SGP 3) was found. The developed in vitro
hormone assay method with the RT-PCR are useful for screening shrimp hormones,
and the inhibitory activity of SGP 3 can be utilized for hormonal manipulation of

shrimp reproduction.
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Fig. 1. Changes in gonadosomatic index (GSI, closed
square) and relative vitellogenin (VTG) mRNA
amounts in hepatopancreas (open circle) and ovary
(closed circle) during ovarian development in female
Marsupenaeus japonicus. 1, previtellogenic ovarian
stage; II, endogenous vitellogenic ovarian stage; I11,
early exogenous vitellogenic ovarian stage; IV, V,
late exogenous vitellogenic ovarian stage.
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Fig. 2. Changes in gonadosomatic index (GSI,
closed square) and relative vitellogenin (VTG)
mRNA amounts in hepatopancreas (open circle)
and ovary (closed circle) after eyestalk ablation in
female Marsupenaeus japonicus.
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Fig. 3. Effects of sinus gland extract (SG) and sinus gland peptides (SGP3, SGP4) on vitellogenin (VTG)
mRNA levels in incubated ovarian fragments. Paired ovarian fragments were taken from immature female
prawn, and one fragment was incubated in medium (control) for 20 h, while the other fragment was incu-
bated in medium containing a test substance (test) for 20 h. After incubation, VTG mRNA levels in the in-
cubated fragment were determined, and data were expressed as ratio of test and control.
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