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Abstract

Diseases which are caused mainly by virus and bacteria, are the major concern of shrimp
aquaculture worldwide. In this study, we investigate the immune responses of shrimp to major
pathogens, particularly to a specific strain of Vibrio parahaemolyticus carrying toxin producing plasmid
which caused a disease called acute hepatopancreatic necrosis disease (AHPND) and to white spot

syndrome virus (WSSV) which is the most severe viral disease in shrimp.

We found that either exposure of shrimp to chronic non-lethal heat shock (NLHS) (from 28°C to
38°C for 5 min every day for 7 days) or direct injection of recombinant heat shock protein 70 (rHSP70)
could enhance the resistance of shrimp to VPaupnp. The survival rate of shrimp was increased from 20%
in the control non-heated shrimp to 60-70% in the experimental groups and this was due to the
induction of shrimp immunity. Subsequently, transcriptome analysis identified a number of heat stress
responsive genes followed VP upnp infection. These genes are involved in Toll and Imd pathways and
the prophenoloxidase (proPO) system which are the major immune pathways in shrimp. These results
are concordant with the previous studies which reported that NLHS could enhance disease tolerance
in aquatic animals. Moreover, we investigate the role of pattern recognition proteins (PRPs) which
recognize pathogens and sending signal to the signal transduction pathways to activate the synthesis
of several immune-related molecules. In WSSV-infected shrimp, we found DDX41 is a viral sensing PRP
and that STING-dependent cytosolic DNA sensing pathway plays a crucial role in viral response. In the
proPO system, we found the interaction between PmLGBP and several WSSV proteins as an important
anti-melanization mechanism which occurs upon WSSV infection. Furthermore, the two signalling
pathways, Toll and IMD pathways, were studied for their role in shrimp immunity. The function of
Spatzle wag Relish were revealed by gene silencing which resulted in a decrease of transcription level
of several antimicrobial peptides (AMPs). These suggested that the synthesis of shrimp AMPs is
specifically regulated under Toll and/or IMD pathways. We also show that clathrin-mediated
endocytosis is involved in yellow head virus (YHV) and WSSV infections in shrimp Penaeus monodon
and it might interact with JAK/STAT pathway, the crucial antiviral pathway. The knowledge from this
study will be used in establishing a new strategy for disease control which will lead to a sustainable

shrimp aquaculture.

Keywords Antimicrobial peptide, Disease resistant shrimp, Heat shock protein, Heat stress, Immune-

related genes, Shrimp immunity, Shrimp disease, Signal transduction pathway
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