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Fig.1 The expression profile of M. japonicus
cathepsin C protein was revealed by Western-bloting
analysis in ovaries at various stages
PN. peripheral nucleolus phase; PV. primary vitellogenesis
phase; SV . secondary vitellogenesis phase; eCR; early cortical
rod; mCR; middle cortical rod; ICR: late cortical rod;
Prestained markers are shown on the right side of the membrane,,
and their approximate molecular masses are indicated on the left

margin
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Fig.2 Cathepsin C activity at various pH values
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Fig.3 Cathepsin C activity in the
ovarian tissues at various phases

YG. secondary vitellogenesis phase; eCR: early cortical rod

phase; mCR: middle cortical rod phase; ICR: late cortical rod
phase
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Plate
1. Oo,o0o0gonium phase; 2. PL, plasmosome phase; 3. PN, peripheral nucleolus phase; 4. PV, primary vitellogenesis phase; 5. SV,
secondary vitellogenesis phase; 6. eCR, early cortical rod phase;7. mCR, middle cortical phase; 8. ICR, late cortical rod phase;9. Ov,
ovulation phase FC, follice cells MP, meiotic metaphase I; N, nuclear; Bars indicate 50 pm
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Enzymatic activity measurement of cathepsin C during the
oogenesis of kuruma shrimp Marsupenaeus japonicus

QIU Gao-feng'?, ZHU Qin', CAI Sheng-li', KEISUKE Yamano®
(1. Key Laboratory of Aquatic Genetic Resources and Aquacultural Ecology Certificated by
Ministry of Agriculture, Shanghai Ocean University, Shanghai 201306 ,China;
2. Aquaculture Division, E-institute of Shanghai Universities, Shanghai Ocean University, Shanghai 201306, China;
3. National Research Institute of Aquaculture, Aquaculture, Fisheries Research Agency, Nansei, Mie 516-0193, Japan)

Abstract ; Cathepsin C is a member of the papain superfamily of lysosmal cysteine protease. Our previous
studies showed that the expression of cathepsin C was involved in the final stages of oocyte maturation of the
kuruma prawn ( Marsupenaeuzs japonicus). In this study, the developmental process of the prawn oocytes
was examined with light microscope and the cathepsin C activity was measured during oogenesis and final
oocyte maturation. The prawn oocyte development was classified into 9 phases, which include (1)
oogonium phase, (2) plasmosome phase, (3) peripheral nucleolus phase, (4) primary vitellogenesis
phase, (5) secondary vitellogenesis phase, (6) early cortical rod phase, (7) middle cortical rod phase,
(8) late cortical rod phase, and 9) ovulation phase. The germinal vesicle breakdown occurred before
ovulation. Immunolgical blot analysis showed that cathepsin C protein was expressed exclusively at the
cortical rod stages in final oocyte maturation. However, the cathepsin C activity was low and there was no
significant difference at cortical rod stages as compared with non-cortical rod stages, suggesting that
cathepsin C might have a crucial role in regulating CR release and/or formation of a jelly layer during
fertilization.

Key words ; Marsupenaeus japonicus ;oocyte development; cathepsin C



