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Abstract
Part I. Cloning, expression and characterization of pro-apoptotic gene, caspase-3 in the

white-spot syndrome virus infected black tiger shrimp Penaeus monodon

Rationale and objectives: It was reported that apoptosis occurred progressively in the time course study
of white spot syndrome virus (WSSV) infected shrimp, Penaeus monodon (P. monodon). Whether
apoptosis cause death in the WSSV-infected shrimp has not been elucidated as well as there is little
report about apoptotic gene, caspase-3 in shrimp. Therefore, the recent study aimed to isolate, clone and
characterize caspase-3, the executioner of apoptosis, in shrimp P. monodon and also studied the time
course expression of caspase 3 of the shrimp upon WSSV-infection.

Methods: Caspase (PmCasp) had been screened from P. monodon hemocyte library using P.
merguiensis caspase as a probe. The caspase containing clones were sequenced and 5 RACE was
performed to obtain full-length cDNA of PmCasp. PmCasp was constructed and expressed in E. coli, and
the recombinant protein was purified and determined the caspase-3 activity. Recombinant protein was
used to produce polyclonal antibody against PmCasp in rabbit. To determine the expression of PmCasp in
WSSV infected shrimp, the black tiger shrimp, P. monodon were divided into two experimental groups, the
vehicle control and the WSSV-injected groups. Gills were collected at 24, 36, 48 h post injection (pi).
Semiquantitative RT-PCR was performed by using specific primers for caspase3. Rabbit antiserum
against PmCasp protein was used in western blot analysis and immunohistochemistry.

Results: Caspase cDNA -has been identified from P. monodon hemocyte library. The fuil-length of
PmCasp consists of 1,202 bp with a 954-bp open reading frame, encoding 317 amino acids. The
deduced protein contains a potential active site QACRG pentapeptide that found in most caspases. The
deduced PmCasp protein sequence shows significant (83%) identity with that of P. erguiensis and 30%
identity with ICE protein of Drosophila melanogaster, and xhibits caspase-3 activity in vitro. By western
blot analysis, the antiserum reacted with purified recombinant PmCasp, lysates of E. coli containing the
expressed plasmid, and shrimp crude proteins at 36-kDa and 26-kDa bands likely to correspond to the
deduced inactive procaspése and proteoiytic intermediate form, respectively. The study of expression of
PmCasp-3 in WSSV-infected shrimp by semi-quantitative RT-PCR revealed that PmCasp-3 was up-
regulated at 48 h p.i. and at moribund. It was supported by western blot analysis, the levels of PmCasp-3
protein were rklative increased at 24 h and 48 h p.i. when compared to the normal control.
Immunohistochemical analysis in gills from WSSV-infected shrimp demonstrated that the immunoreactivity
was localized in the cytoplasm of normal-looking cell as well as apoptotic cells.

Conclusion: The present study demonstrates that caspase-3 like gene is conserved in shrimp P.
monodon and e)(presséd with the progressively after WSSV infection. WSSV induced apoptosis in P.

manodon might cause death of the shrimp and mediated via caspase-3 pathway.
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Abstract

Part ll: The study of apoptosis in white-spot syndrome virus infected mud crab Scylla

serrata

Rationale and objectives: White spot syndrome virus (WSSV) is the cause of a widespread epizootic in
cultured shrimp in Thailand and many other countries in Asia. A number of crustacean and other
arthropod species have been proposed as reservoirs for the virus including the mud crab, Scylla serrata.
The mud crab infected with WSSV showed tolerance to the virus and show no mortality. It has been
reported that apoptosis occurs in WSSV-infected shrimp and may cause death of the shrimp. This study
was carried out to determine whether apoptosis occur in the mud crab Scylla serrata experimentalty
infected with WSSV and study the if it related to the tolerance of the crab upon virus infection.

Methods: WSSV were experimentally injected to mud crab, Scylla serrata and the animals were observed
for the mortality rate. Gills of the WSSV-infected crab were collected at 24, 65 and 96 h post injection (pi)
and processed for histological study and RT-PCR. Histopathology of the crab after WSSV injection was
investigated by light microscopy with H&E staining and apoptosis was determined by the DeadEnd
colorimetric TUNEL system. The transcript level of caspase in the crab was performed by RT-PCR using
the PmCasp primers and the expression of protein level of caspase was investigated using anti PmCasp
antibody and anti-human cleaved caspase-3 as primary antibody.

Results: By histological study, gills of WSSV-infected crab showed the sign of WSSV infection and
progressively increase in infection was observed at 65h and 96 h pi. However, WSSV infection in the crab
did not lead to mortality even though the sign of heavy infection found. WSSV-infected mud crab showed
cumulative mortality only 10% at 8 pi which was not significantly from that of uninfected control. The
condensed and fragmented nuclei, the apoptotic morphology, were not observed in gills of WSSV-infected
crab. However, by the specific methods to detect apoptosis TUNEL assay, the TUNEL positive cells were
observed in WSSV-infected cells or in normal looking cells. The specific primers of PmCasp did not give
expected band with crab RNA extract by_ RT-PCR and anti PmCasp antibody did not react with any band
in western blot analysis. However a poéitive band at expected size of cleaved caspase-3 was detected
when anti-human cleaved caspase-3 was used to immunoblot with the crab protein extract.

Conclusion: Based on the results of this study, the mud crab, Scylla serrata as the WSSV reservoirs are
able to carry the ‘infection and WSSV induce apoptosis but not show morphological sign of apoptosis,
condensed and fragmented nuclei. The tolerance of this crab to the virus infection may be correlated with

apoptosis.





