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In crustacean, ovarian maturation process is controlled by an eyestalk neurohormone,
gonad-inhibiting hormone (GIH). GIH is presumed to inhibit the synthesis or release/uptake of
vitellogenin (Vg). Vg is a precursor of yolk protein or vitellin (Vt) that is a key protein in ovarian
maturation process. Accordingly, shrimp breeding usually employs unilaterally eyestalk-ablation
technique to reduce the amount of GIH and to induce ovarian maturation. Therefore, the
detailed studies on GIH are important to help improve the reproduction of economically
important species such as the black tiger shrimp Penaeus monodon. This project is aimed to
study biological function of GIH in inhibition of vitellogenin synthesis and to investigate the
exploitation of GIH antibody to inhibit GIH activity by in vitro bioassay. Finally, the relationship
of GIH on ovarian maturation stages of female P. monodon broodstock will be determined by
using anti-Pem-GIH antibody.

The recombinant protein of GIH of P. monodon (rPem-GIH) was successfully expressed
in yeast Pichia pastoris expression system under the control of an alcohol oxidase promoter.
The amount of total proteins secreted into the induction medium from the optimal expression
conditions of rPem-GIH was approximately 0.5-1 mg/l. The rPem-GIH was successfully purified
by one-step of reversed-phased chromatography with Sep-Pak cartridges (Cig). Biological
activity of rPem-GIH was determined in primary ovary cell culture derived from previtellogenic
P. monodon broodstock. The purified rPem-GIH significantly reduced vitellogenin mRNA level
about 39% when compared with the non-treated group, which is similar to the effect of partially
purified eyestalk extract. Our result demonstrated that rPem-GIH expressed in P. pastoris had

biological activity to inhibit vitellogenin synthesis in primary cell culture of ovary from P.
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monodon, and thus suggested that the rPem-GIH possesses gonad inhibiting activity as crude
eyestalk extract.

Additionally, the polyclonal antiserum against rPem-GIH (called anti-Pem-GIH antibody)
showed specificity to react with GIH from the partially purified eyestalk extract and did not cross
react with structurally-related proteins such as rPem-CHH1 and rPem-MIH1. The anti-Pem-GIH
antibody at dilution 1:500 was able to neutralize the activity of 28.75 nM rPem-GIH to about
31.2% by in vitro assay in primary cell culture of ovary, thus implying that anti-Pem-GIH
antibody may be used as an alternative approach for induction ovarian maturation in female
broodstock of P. monodon. Moreover, the anti-Pem-GIH antibody was used to study the
localization of GIH by the immunohistochemistry (IHC) technique in this study. The GIH signal
was observed only at the sinus gland (storage site) in the optic lobe of female broodstock of P.
monodon at various stages of ovarian development. Further determination of the level of GIH in
both the eyestalk and the hemolymph of P. monodon female broodstock at various stages of
ovarian development will help in understanding the relationship between GIH and ovarian
maturation. The knowledge from this study should lead to more thoroughly understanding of
reproduction mechanism in P. monodon that may be applied to induce ovarian maturation

without eyestalk ablation in the future.
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