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ABSTRACT

Hepatopancreatic microsporidiosis (HPM), a newly emerging disease
caused by Enterocytozoon hepatopenaei (EHP), has become a major disease in the
shrimp industry. EHP has been reported to be associated with severe growth
retardation and size variation in the black tiger shrimp Penaeus monodon and the
Pacific white shrimp P. vannamei that results in unprofitable harvests and significant
economic losses. Unfortunately, treatment against EHP infection is not yet available
due to the lack of insights into infection mechanisms of the parasite. Therefore, in this
study, the whole genome sequencing of EHP was carried out using next generation
sequencing technology (NGS) to identify potential pathogenic genes. Among many
putative virulence factors identified through the genomic study, a spore wall protein
gene called EnSWP1 was used to develop a more specific detection method (SWP-
PCR) to replace the first generation diagnosis from which false positive results arose
when used to screen raw materials such as shrimp feed. With greater specificity, the
SWP-PCR method can be used to screen environmental samples and identify
reservoirs of EHP in the environment. In addition, we functionally characterized
EhSWP1 for its role in host cell recognition. Sequence analyses revealed that EnSWP1
contained three heparin binding motifs (HBMs) at its N-terminus and a BAR-2 domain
at its C-terminus. Localization studies showed that EhSWP1 localized on both
exospore and endospore layers of mature spores. These results confirmed that
EhSWPL1 is indeed a spore wall protein. For functional characterization, EnSWP1
could bind to heparin in an in vitro heparin binding assay and exogenous heparin
reduced the interaction in a dose dependent manner. Mutation of positively charged
amino acids in the HBMs to neutral (Gly) or partially negative (Ser) residues
abrogated the interaction. Thus, HBMs are important for spore adherence. Taken
together, EHP genome information obtained from this study provides a foundation for
the development of diagnostic tools that can be used to monitor EHP transmission
routes and virulence genes that could be novel targets for therapeutics and control of
EHP infection.
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