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Abstract:

Higher reproductive performance of broodstock is one of the main goals of a shrimp
maturation unit. In this study, two reproductive related genes, Penaeus monodon aldo-keto
reductase (PmAR) and reproductive related Paneus monodon serine type protease inhibitor (rr-
PmSERPIN) were identified and characterized. Protein profiles of the whole sperm extracted from
the spermatophores of 14-month old male shrimp exhibited the distinct bands at ~ 34 kDa. By
LC-MS/MS, this protein was identified as aldose reductase. Using 5" and 3" RACE-PCR, the full
sequence of aldose reductase was obtained. The longest open reading frame of PmAR cDNA
contained 1,505 bp. The putative protein contained 317 amino acids with the predicted molecular
weight of 35.94 kDa. The PmAR gene was expressed in various shrimp tissues, including the male
reproductive tissues. By means of in situ hybridization, the PmAR was suggested to be produced
from the spermatogenic cells and supportive cells within the seminiferous tubules and the
epithelial cells of entire spermatic duct. At protein level, the existence of PmAR was found
specifically in the spermatogenic cells as well as the supportive cells within the seminiferous
tubules of the shrimp aged 14 months, not the younger one. Moreover, the PmAR could be
immuno-detected in the matrix substance surrounding the sperm mass inside the spermatic ducts
and the spermatophores of 10- and 14-month old male, not the 4-month old one. The PmAR was
also found to be associated with the sperm, particularly in the sperm of 14-month old male at the
subacrosomal region. By means of real time PCR, the expression of PmAR was highest in the
testis of 14-month old shrimp and it was significantly decreased in the 10- and 4-month old
shrimp, respectively. Since differential expression of the PmAR has been shown in the testis and
spermatic ducts of different ages of P. monodon male, it was hypothesized that the PmAR could
be associated with spermatogenesis as well as sperm maturation in this species.

In addition, a novel reproductive related serine protease inhibitor (SERPIN) was identified
and characterized. A full cDNA sequence of reproductive-related serine protease inhibitor (rr-
PmSERPIN) was cloned by RACE-PCR. The longest open reading frame composing of 1,404
nucleotides encoded for 422 amino acid residues. The putative primary structure of rr-PmSERPIN
has pl 6.86 and MW of 44.88 kDa showed signal peptide cleavage site at 17 amino acid residues
from N-terminus and contained 2 potential N-glycosylation sites. A conserved reactive loop
together with 3D-model homology suggested that this gene was belonged to SERPIN family. The
expression of rr-PmSERPIN mRNA was especially found in spermatic tract including testis, vas
deferens, spermatophore and thelycum. The relative expression level of rr-PmSERPIN mRNA
showed negative correlation with sperm protease enzyme activity during being kept in different
part of spermatic ducts and female thelycum. Recombinant rr-PmSERPIN showed inhibitory
effects to trypsin, chymotrypsin and trypsin-like sperm protease activities in dose dependent
manner. This result suggested that the sperm proteolytic activity was regulated by rr-PmSERPIN
and involved in sperm maturation process as found in other mammals.
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