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Abstract

Project Code : RSA5780011

Project Title : Characterization and localization of neuropeptide F, and its applications in growth,
ovarian maturation and spawning of the female freshwater prawn, Macrobrachium
rosenbergii

Investigators : Assoc. Prof. Dr. Yotsawan Tinikul
Department of Anatomy, Faculty of Science, Mahidol University

E-mail Address : yotsawan.tin@mahidol.ac.th, anatch2002@gmail.com

Project Period : 15 June 2014 to 16 June 2017

The giant freshwater prawn, Macrobrachium rosenbergii, is one of the most commercially important freshwater
crustacean species cultured in Thailand. The prawn aquaculture has lower productivity due to disease problems and the
fecundity of female broodstocks which leads to the production of gametes, embryos larvae declines due to culture in
captivity with a high population density, which may cause the release of stress hormones. At present, the best food that
has been used for feeding prawns and shrimps in farms, but they are expensive and inconvenient in storage and
feeding. Alternatively, the use of hormones could be one way to stimulate ovarian maturation and spawning.
Neuropeptide F (NPF) is a neuropeptide with an RxRFamide carboxy terminus, and has been proposed to play an
important role in feeding, energy homeostasis, and reproduction in invertebrates. In this proposal, we investigated the
characterization, expression, distribution of NPF in the central nervous system and ovary, and its role in controlling
ovarian maturation and spawning in the female freshwater prawn, M. rosenbergii. There were four putative NPFs
identified using transcriptomic analysis of cDNA from our research group, and we further validated the data in this study
using molecular cloning and RT-PCR techniques. They were designated as MrNPF-I, MrNPF-II, MrNPF-IIl and a short
NPF (sNPF). The sequencing results showed that the deduced amino acid sequences of all MrNPF isoforms were similar
to the sequence data obtained from transcriptomic analysis. Thus, this can ascertain the NPF sequences in female M.
rosenbergii. We further produced, tested the specificity of MrNPF antibody and used it for further immunohistochemical
studies. MrNPF-ir was distributed extensively in neurons, fibers, and neuropils in the brain, SEG, thoracic ganglia and
abdominal ganglia. MrNPF-immunoreactivity (-ir) was detected in the ovaries and was more intense in the early- and
mid-stages of ovarian development, and suddenly decreased in the mature stages. By RT-PCR, MrNPF transcript levels
also increased during the early- and middle stages of ovarian development, and suddenly fell at late stage. MrNPF-
treated prawns showed significantly decreased ovarian maturation periods, and increased GSI, OD, Vg levels compared
with those of control groups. MrNPF also caused significantly earlier spawning compared with the control groups, and the
numbers of eggs per spawn among experimental groups were higher compared with those of the controls. However, the
mean fecundity between MrNPF-treated prawns and controls did not differ significantly. In addition to the investigation of
the effects of MrNPF on female ovarian maturation and spawning, we further investigated whether NPF is involved in
controlling embryonic development and/or in relation to major neurotransmitters. First, we examined the expression and
changes in the levels, and possible actions of major neurotransmitters (5-HT and DA) in this grant, since we believed
that 5-HT and DA could be the first hierarchical molecules in regulation of NPF in reproduction and probably embryonic
development. The 5-HT concentrations gradually increased from the pale yellow egg to orange egg stages, and reaching
a maximum at the black egg stage, while DA concentrations were much lower in the early embryos than those of 5-HT
(P < 0.05). 5-HT was firstly detected in the early embryonic stages, whereas DA developed later than 5-HT. Functionally,
5-HT-treated prawns produced embryos with significantly shortened lengths of early embryonic stages, whereas DA-
treated prawns lengthened the period of mid-embryonic stage onwards. However, the expression and precise action of
NPF and mechanisms between 5-HT/DA and NPF in the regulation of ovarian maturation and embryonic development of
this female prawn needed to be clarified by further studies. Finally, the results of this project should improve the basic
knowledge of NPF and neuroendocrine-hormonal regulation in the prawn reproduction, and in finding the way to enhance
the prawn reproduction for aquaculture.
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