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Abstract

(English) Structure and Function of a Novel Responsive Protein from the Black Tiger

Shrimp Penaeus monodon, PmVRP15

A viral responsive protein 15 (PmVRP15) was previously identified from suppression
subtractive hybridization library. PmVRP15 was highly up-regulated (> 9000 folds at 48 hours) after
WSSV challenge (Vatanavicharn et al., 2014). Double-stranded RNAi-mediated knockdown of PmVRP15
gene expression suggested that PmVRP15 has a crucial role in WSSV propagation in P. monodon.
Confocal laser scanning microscopy showed that PmVRP15 localized around the nuclear membrane
of shrimp hemocytes. Analysis of PmVRP15 sequence predicted that PmVRP15 possesses one
transmembrane segment. Subcellular fractionation study showed that PmVRP15 was found in soluble
nuclear and chromatin-bound fractions. As a result, PmVRP15 may function in a nucleus and involve
in nuclear import/export of WSSV. To test this hypothesis, ratio of WSSV DNA in nuclear and
cytoplasmic fractions of PmVRP15-silenced hemocytes was compared to that of the control.
PmVRP15 silencing resulted in a lower ratio of WSSV copy number (9.3 fold) in nuclear and
cytoplasmic fractions, indicating that PmVRP15 may play a role in nuclear entry of WSSV. For
structural study, recombinant PmVRP15 was expressed in Escherichia coli C43 (DE3) and purified by
Ni-NTA and DEAE Sepharose columns. Circular dichroism spectra showed that PmVRP15 contains 48%
of alpha-helix and 14% of beta-sheet. Analytical ultracentrifugation study suggested that PmVRP15
forms a tetramer at 60 UM. Crystallization screening of PmVRP15 was performed in 96-well plate

using several crystallization screens. However, no good diffracted protein crystal was obtained.
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