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ABSTRACT

ii1

Yellow-head virus ( YHV ) first caused extensive losses in

cultivation of the black tiger prawn, Penaeus monodon , in Thailand in

1991. This was subsequently followed by a widespread epizootic from

white spot virus ( WSV ), also called systemic ectodermal and

mesodermal baculovirus ( SEMBYV ), beginning in late 1994. The pond

side losses caused by these two viral diseases may account in substantial

part for the 25 % drop in shrimp production in the first half of 1995

when compared to the first half of 1994.
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of purified virus gave only traces of DNA. Furthermore, negatively
stained virions of YHV viewed by transmission electron microscopy
( TEM ) were atypical for baculoviruses and viral assembly was
cytoplasmic. Therefore, renewed attempts to extract nucleic acid from
purified YHV preparations focused on RNA rather than DNA. Nucleic
acid was extracted using guanidium thiocyanate and purified by CsCl
gradient ultracentrifugation. High-molecular-weight nucleic acid was
obtained which was degraded by RNaseA but not by DNasel. Based on
morphology of negatively stained virions by TEM and on RNA content,
YHV resembled rhabdoviruses or coronaviruses, rather than baculo-
viruses. Because YHV was an RNA virus, development of nucleic acid
probes required preparation of ¢cDNA from the viral RNA before
cloning steps could be performed. Based upon a sequence of the cloned
YHV genomic fragment, a YHV specific primer set for RT-PCR was
designed to detect YHV infection in penaeid shrimp. Samples which
contained YHV yielded an evident amplification product showing the
expected size of a 135 bp fragment. By contrast nucleic acids extracted
from tissue samples of clinically healthy shrimp and from other shrimp
pathogens showed no such fragment. This confirmed the specificity of
the designed YHV RNA specific primers. RT-PCR based detection
demonstrated high sensitivity in that it could detect 0.01 pg of purified
RNA. The results demonstrated a much more sensitive detection of
YHV when compared to hematoxylin and eosin staining. The present
studies provided an effective diagnostic tool for screening shrimp for
YHV infection. This may be extremely important in preventing further
spread of this viral disease.

In the course of experimental infection of Penaeus monodon with

YHYV for virus isolation and purification, one batch of prawns yielded a



hemolymph fraction dominated by a previously undescribed non-
occluded baculovirus, rather than YHV. Injection of test shrimp with a
semipurified preparation of this virus gave rapid mortality, and
examination with TEM revealed a dual infection where cells containing
the new virus were prominent, but where some cells containing YHV
could also be seen. The tissues infected by the two viruses were similar.
However, in contrast to YHV, the new virus was assembled completely
in the nucleus. By negative staining, completely assembled, enveloped
virions were ellipsoid to obovate with a distinctive multifibrillar
appendage and they measured 276x121 nm. Isolation and purification of
the nucleic acid from the new virus gave double-stranded DNA of
approximately 168 kb. This DNA did not cross-hybridize with DNA
fragments from monodon baculovirus ( MBV ). The features placed this
virus in the family Baculoviridae, subfamily Nudibaculovirinae as
PmNOBII, but for convenience it was informally named white spot virus
( WSV ), or systemic ectodermal and mesodermal baculovirus
( SEMBYV ). It has also been called white-spot baculovirus ( WSBV ).
Contemporary reports showed that WSV infections in several penaeid
shrimp species exhibited similar gross signs and histopathology. After
DNA extraction, BamHI and EcoRI digested fragments of the SEMBV
genome were cloned. Inserted DNA fragments of 0.9 kb and 4.2 kb
were characterized and used as non radioactive probes for in sifru DNA
hybridization. For viral infected nuclei identified by hematoxylin and
eosin staining in parallel samples, the 4.2 kb fragment gave a stronger
DNA hybridization signal than did the 0.9 kb fragment. The 4.2 kb
fragment was then used for in situ DNA hybridization tests with
commercially or experimentally cultivated shrimp specimens showing

gross signs and histopathology characteristic of white-spot virus
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infection. All these specimens gave positive hybridization results. They
included cultivated shrimp specimens of Penaeus chinensis, P. indicus,
P. japonicus, P. merguiensis, P. monodon, and P. vannamet obtained
from various countries in Asia. The data indicate that SEMBV is
currenly responsible for a widespread epizootic in the Asian shrimp

farming industry.





