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Abstract:

Poor reproductive maturation of the captive black tiger shrimp (Penaeus monodon)
is a crucial problem for shrimp industry. Feed is deemed to be one of the most important
factors for enhancing reproductive maturation of shrimp in captivity. Therefore, this research
aims to examine effects of different fresh feeds on sperm quality of male captive shrimp.
From the change in our research plan, five shrimp groups were fed with different feeds:
commercial pellet, broodstock pellet, squids, polychaetes, and combination of polychaetes
and squids. Growth rate, survival rate, spermatophore weight, total sperm count, %
abnormal sperm cells and % acrosome reaction (AR) were measured before and after a 4-
week feeding trial. The result showed that growth rates of three fresh feed groups were
significantly higher than those of pellet groups after the feeding trial. Spermatophore weight
and total sperm count were higher in groups fed with polychaetes and the polychaetes and
squids combination, while acrosome reaction rate was significantly higher in shrimp fed with
squid (P<0.05). However, all examined feeds could not decrease amount of abnormal sperm
cells after feeding. For nutrient and fatty acid analysis, fresh feeds had significantly higher
total protein contents than commercial and broodstock pellets, whereas both pellets had
significantly higher ash than all fresh feeds. Moreover, polychaetes had the highest total fat
content. Squid had highest protein content, but lowest fat and ash contents. For fatty acid
analysis, linoleic acid (LA) and linolenic acid (ALA) were found in all feeds, except squid.
Polychaetes had significantly higher arachidonic acid (ARA) and eicosapentaenoic acid (EPA)
amounts than other feeds, whereas squid had significantly higher docosapentaenoic acid
(DHA) amount than other feeds. However, a suitable ratio between polychaetes and squids
will need to be examined to further improve sperm performance, especially in term of
abnormal sperm cells.

Beside the study of feed combination effect, transcriptomic differences between
reproductive organs (testes and vas deferens) of polychaetes-fed shrimp with high level of
reproductive maturation and commercial pellet-fed shrimp with low level of reproductive

maturation were also studied using microarray technique to decipher molecular mechanism



of male reproductive maturation induced by polychaetes. The significantly different genes
between the two different feeds were identified by significance analysis of microarrays (SAM)
and mapped to biological pathways to decipher their potential involvement in better sperm
performance after polychaetes feeding. Subsequently, expression patterns of the identified
differentially expressed genes were further validated by quantitative real-time PCR (qPCR).
The overall profiles were distinguishingly different between the two feed groups as well as
between testes and vas deferens. Additionally, six of eleven differentially expressed genes
identified by the microarray (HNRPUL1 and GCP4 in testes, MAT2B, CDC16, and CSN5 in vas
deferens, and SLD5 in both organs) were validated by gPCR and found to exhibit significantly
higher expression levels in polychaete-fed shrimp than in commercial pellet-fed shrimp.
From microarray and gPCR results, the differentially expressed transcripts in both testes and
vas deferens between different feeds belonged to DNA replication and microtubule
nucleation pathways. Interestingly, while the transcripts involved in nutrient uptake and
nucleotide biosynthesis were increased only in testes, those involved in protein refolding
and apoptosis were increased only in vas deferens. These findings suggest that polychaetes
may enhance spermatogenesis by increasing spermatogonia proliferation in testes and by

regulating mature spermatozoa in vas deferens.
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