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ABSTACT
Research on cultivated shrimp suggests that they have the capability to tolerate viral
pAThogens in a highly ‘specific manner by mechanisms currently unknown. The
phenomenon is difficult to study in detail because they have a generation time of 1-2
years and lack continuous cell lines. Therefore, we developed a mosquito-densovirus
model to examine whether similar phenomena occur in insects. To support the
invertebrate host-viral interaction model, we reported on the relationship between
shrimp parvoviruses and known insect parvoviruses. Included in the computer analysis
were the DNA and putative amino acid sequences of representative insect and shrimp
parvoviruses (subfamily Densovirinae). These were the hepatopancreatic parvovirus
(HPV) of Penaeus monodon (HPVmon) and P. chinensis (HPVchin), the spawner-
isolated mortality virus from P. monodon (SMVmon) and the infectious hypodermal and
hematopoietic necrosis virus (IHHNV) from P. vannamei. Insect viruses included were
Aedes aegypti densovirus (AaeDNV), Ae. albopictus densovirus (AalDNV), Junonia
coenia densovirus (JcDNV), Galleria mellonella densovirus (GmDNV), Bombyx mori
densovirus 5 (BmDNV), Diatraea saccharalis densovirus (DsDNV) and Periplaneta
fuliginosa densovirus (PDNV). Virion size for all these viruses ranged between 18 and
30 nm in diameter and ssDNA genome length was between 4 and 6 kb. Using a Clustal
W program with the sequence fraGments available, no significant DNA homology was
found except for 77% DNA identity between HPVmon and HPVchin. However,
phylogenetic trees constructed by comparing DNA genome sequences for putative viral
polypeptides, capsid proteins and nonstructural proteins placed the parvoviruses into
two Clades: Clade 1 with SMVmon, PDNV, DsDNV, GmDNV, JcDNV, and BmDNV;
and Clade 2 with HPVmon, HPVchin, IHHNV, AaDNV and AaeDNV. The four shrimp
parvoviruses fell into two different clades that grouped with different insect parvoviruses.
Results based on DNA and proteins sequences suggested that viral transfers may
occur between two distantly related arthropod groups. Using the mosquito-densovirus
challenge model with a stock densovirus (AThDNV) and 5 generations of mosquitoes,
we found a progressive survival increase from 15% t 4.12 SD to 55% + 6.36 SD.
Prevalence of ATHhDNV infection in surviving mosquito larvae (confirmed by PCR,
histology, in situ hybridization and transmission electron microscopy) was relatively high
(e.g., 35% in F2) but they grew normally to establish each succeeding generation. After
5 generations, comparison of putative amino acid sequences from genome fraGments
revealed a significantly higher (p = 0.003) maximum estimated prevalence of defective
targets in the survivor virus population (64% * 5.0 SD) than in the stored viral
population (33% * 6.7SD). The results paralleled those reported for serially passaged
C6/36 mosquito cell cultures infected with densoviruses. There, reduced infection rates
are ascribed to the production of defective interfering particles (DIP). Thus, it is possible
that the presence of prior AThDNV infections with a high level of DIP contributed to
improved survival in our challenged F4 mosquito population. If so, it suggests that
persistent viral infections in arthropods may serve in a specific, adaptive manner to
reduce the incidence and severity of disease.
Keywords: MOSQUITO, SHRIMP, DENSONUCLEOSIS VIRUS, PARVOVIRUSES,
TOLERANCE, ADAPTATION
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