ABSTRACT

Previous evidence has indicated the requirement of sperm modification, as part of
capacitation-like process, in a close-typed-thelycum shrimp, however, the molecular
mechanism supported this event is scarcely available. Using Penaeus monodon as the
model, we demonstrated thelycal-dependent sperm modification resulting in an enhanced
acrosome reaction (AR) response and the involvement of sperm trypsin-like proteases in
induction of AR. Madification of shrimp sperm membrane was mediated through an
adsorption or removal of sperm peripheral and integral membrane proteins as indicated by
the different profiles of these proteins in spermatophore and thelycal sperm. In vifro
adsorption of Alexa-488 conjugated thelycal proteins onto the entire S-sperm surface
confirmed protein transfer in a time-dependent manner. Anchoring of 83 and 140 kDa
proteins to sperm peripheral proteins as well as 53/55 and 60 kDa proteins to sperm lipids
suggested that both sperm membrane proteins and lipids served as acceptors for thelycal
protein adsorption. Apart from membrane modification, a substantial increase in protein
tyrosine phosphorylation was shown to be closely associated with thelycal-dependent
sperm modification event. This sperm modification led to an enhanced AR in response to
a natural inducer, egg water (EW). We further elucidated that components of EW bound to
sperm membrane and ‘initiated AR. This AR process is proven to be trypsin-dependent
process coupled with an influx of calcium ion. Ability of denatured EW to induce AR
favored the implication that intrinsic sperm trypsin ,rather than that in EW, was a key
modulator of AR induction. Taken all together, the results clearly indicate a 3-day-period
requirement for sperm modification in female thelycum to gain a full AR response. This
AR process is initialized via the binding of EW components to the sperm surface and
followed by the proteolytic process of trypsin-like enzyme releasc from the sperm

acrosome.
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