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Abstract

Project Code : RSA/13/2544
Project Title : Expression and identification of growth-related peptides in the
CHH/MIH/GIH family of Penaeus monodon
Investigator : Mr.Apinunt Udomkit
Institute of Molecular Biology and Genetics
Mahidol University, Salaya Campus
Nakhon Pathom 73170
E-mail Address : staud@mahidol.ac.th
Project Period : 1 December 2000 - 30 November 2003
This project is aimed at molecular as well as biclogical functional study
of the hormones that play roles in growth and gonad maturation in the black tiger
shrimp, Penaeus monodon. Three types of P. monodon's crustacean hyperalycemic
hormone (Pem-CHH1, Pem-CHH2 and Pem-CHH3) were expressed from their cDNA in

yeast expression system using Pichia pastoris as the host strain. The recombinant Pem- .

CHHs were secreted from P. pastoris cells by the use of Ol-facotr secretion signal of
Saccharomyces cerevisiae. The proteins were further purified either by reverse-phase
HPLC or by gel filtration. The purified recombinant Pem-CHH1, 2 and 3 were able to
elevate the glucose level in the haemolymph of P. monodon to 3.5, 3.58 and 3.05 mg/dl,
respectively. This demonstrated hyperglycemic function of all three Pem-CHHs in P.
monodon. A cDNA encoding another hormone, molt-inhibiting hormone (MiH), was
successfully cloned by th? use of RACE technique from the primer designed from the
conserved amino acids between MIH of two shrimp speices. The cloned cDNA encoded
MIH peptide that was 97% identical to MIH of P. japonicus. The Pem-MIH was
expressed in P. pastoris and purified by the same strategy as Pem-CHH. The purified
Pem-MIH could extend the molt duration of P. monodon from 11.8 days to 16.3 days,
and thus demonstrated the property of molt-inhibiting hormone. RT-PCR with specific
primers showed that Pem-CHH expressed in the eyestalk, heart and gill whereas Pem-
MIH expressed in the eyestalk and thoracic ganglia. Moreover, polycional antibody was
raised against Pem-CHH1. This antibody recognized all types of Pemn-CHHs but did not
cross-react with Pem-MIH. When incubated with anti-Pem-CHH1 antibody, the
hyperglycemic activity of the eyestalk extract was depleted by 45% where as the the

shrimp injected with the antibody showed 15-20% reduction in the glucose level. These



studies clearly demonstrated molecular structure and biological functions of two
neuropeptide hormones that are involved in growth and gonad maturation of ~.
monodon. The inhibitory effect of anti-Pem-CHH antibody on CHH activity in vivo
provides a promising implication to the modulation of growth and reproduction of

economically important species such as P. monodon in the future.
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