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ABSTRACT

The Pacific white shrimp Litopenaeus vannamei is one of the most important species of
the shrimp farming industry. The females have an “open” thelycum. Mating is accomplished
by attaching male spermatophore onto the surface of the thelycum and spawning occurs at 4-6
h after mating. During this period, sperm may have to undergo morphological and/or
biochemical changes as a capacitation process is required in other species. However,
this has not been investigated. The objective of this thesis research was therefore to find
out of the capacitation process that occurs in L. vannamei sperm. During the study,
differences in the quality of sperm from individual shrimp were detected; this led to
development of method for comparison of sperm performance between two males
under controlled conditions.

The sperm of L. vannamei were divided into those freshly prepared from the
spermatophore (S-sperm), extracted from the male gonopores, and those taken from the
spermatophore, extracted from the female thelycum (T-sperm). Under transmission and
scanning electron microscopy, ultrastructural differences were detected between the S-
and T-sperm. The most distinctive difference was found in the nuclear material, in which
a more decondensed feature of the chromatin fibers was found in the T-sperm. Using
SDS-PAGE, the protein profiles of the S- and T-sperm were found to be different; certain
proteins were added on while other proteins were left out from S-sperm. One protein that
was decreased from S- to T-sperm was actin. By Western blotting and immuno-cyto-histo-
fluorescence under confocal microscopy of tyrosine phosphorylation proteins, different
activities between S- and T-sperm were revealed. Increased tyrosine phosphorylation was
detected in T-sperm, suggesting increased capacitation process as the sperm became
mature from S- to T-sperm. By incubating S- and T-sperm with egg water, the induced
acrosome reaction was detected and higher percentage was found in T-sperm, suggesting
increased capacity of T-sperm. Finally, two sperm sets of two different males were
artificially inseminated into a single female and genotypic identification of offspring
was carried out by microsatellite marking to determine paternity. The result revealed
that the method could be used effectively to compare the quality of sperm from two
individual males without bias.
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