ABSTRACT

The purpose of this study is to identify and characterize the hemocytic patterns
of two crustacean species including the freshwater prawn, Macrobrachium rosenbergii
and the marine mud crab, Scylla olivacea in respond to viral infection. The
anticoagulants for hemocyte collection of each species were optimized and used to
study the types or sub-populations of hemocytes. Hemocytes were identified and
characterized by using light, transmission electron microscope and Flow cytrometry.
Prawn hemocyte was classified into three types; Hylaine hemocyte (HH) or cell (HC),
small granular hemocytes (SGH or SGC) and large granular hemocyte (LGH or LGC),
whereas four types were classified in crabs including HH, SGH, LGH and
intermediate granular hemocyte (IGH or IGC). The normal range of total hemocyte

number, and the number of each hemocyte types in circulation have been established.

By using artificial MrNV/XSV infection and observed by immunofluorescent confocal
microscopy, it was found that MrNV antigens were found mainly in the cytoplasm of
the granule-containing hemocyte types (SGH and LGH), whereas XSV antigens were
found mainly in the nucleus and cytoplasm of the hyaline cells. Similar results were
observed in hemocytes collected from natural MrNV/XSV infection of prawn. In
crabs, WSSV antigen was found in the nucleus of at least three types of hemocytes;
HH or HC (Hylaine cells), SGH or SGC (Small granular cells) and LGH or LGC
(Large granular cells). The order of highest to lowest signal intensity was in LGC

>SGC >HC.

Further experiment were to compare the number of total hemocyte and each
types in MrNV/XSV-infected and non-infected prawn could not be performed since
the high number of prawns were persistently infected with MrNV/XSV (98%,
130/133) and very low number of viral-free prawns (2%, 3/133) were found. We also
found the persistently WSSV-infected crabs (47-65%) purchased from the local
markets in Thailand, but with a lesser degree to those of persistently MrNV/XSV-
infected prawn (98%). The hemocytic response was studied in WSSV-negative crabs
challenged with WSSV (acute infections) and in persistent infections. The numbers of
total hemocytes and of each hemocyte type were not significantly different among
natural crabs that were uninfected or persistently infected with WSSV (P>0.05). In

contrast, the number of total hemocytes was reduced significantly in acutely-infected
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crabs injected with WSSV, when compared to non-infected crabs (P<0.001) and
persistently-infected crabs (P<0.05). HC and IGC were responsible for this reduction.
When primary cultures of hemocytes from normal crab were exposed to hemocyte
lysates prepared from non-infected crabs, WSSV acutely-infected crabs or WSSV
persistently-infected crabs prior to challenge with WSSV, there was no significant
difference in the number of WSSV-infected primary culture cells. By using LC-
MS/MS analysis, a total number of 639 proteins were identified from hemocytes of
normal crabs and crabs acutely or persistently infected with WSSV. Further analysis
revealed 47 candidate proteins that showed significantly different expression in crabs
acutely infected with WSSV when compare to uninfected or persistently infected
crabs. Comparisons of the transcriptomic profiles by a suppressive subtraction
hybridization technique revealed a number of candidate genes involved in persistent
and acute infection. Taken together, there was no evidence that the number hemocytes
or relative quantity of hemocyte types was involved in the ability of these crabs to
tolerate WSSV infection. By using LC-MS/MS analysis, a total number of 639
proteins were identified from hemocytes of normal crabs and crabs acutely or
persistently infected with WSSV. Further analysis revealed 47 candidate proteins that
showed significantly different expression in crabs acutely infected with WSSV when
compare to uninfected or persistently infected crabs. Comparisons of the
transcriptomic profiles by a suppressive subtraction hybridization technique revealed a
number of candidate genes involved in persistent and acute infection. Taken together,
there was no evidence that the number hemocytes or relative quantity of hemocyte
types was involved in the ability of these crabs to tolerate WSSV infection. Further
investigation is needed on candidate proteins that might be involved in their ability to

tolerate persistent infections.
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