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Abstract
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MicroRNAs (miRNAs), the small noncoding RNAs, play a pivotal role in posttranscriptional gene
regulation in various cellular processes. However, the miRNA function in shrimp immunity against
pathogens is still elusive. Currently, acute hepatopancreatic necrosis disease (AHPND) caused by
Vibrio parahaemolyticus producing Pir toxin (VP a4pnp) and white spot disease (WSD) caused by white
spot syndrome virus (WSSV) are the severe bacterial and viral diseases in shrimp. Hence, this research
aims to identify and uncover the function of miRNAs in shrimp immunity. As reported previously,
non-lethal heat shock (NLHS) could enhance the resistance of Penaeus vannamei to VPaueno
infection and induce the expression of immune-related genes. Herein, transcriptomic analysis of P.
vannamei hemocyte infected with VPauenp upon NLHS treatment identified NLHS-induced
differentially expressed genes (DEGs) and differentially expressed miRNAs (DEMs) and the
mMiRNA/mMRNA regulatory network. Pathway analysis of the NLHS-induced DEMs and their target DEGs
which have immune-related functions demonstrated that NLHS induces changes in expression of
genes involved in prophenoloxidase (proPO) system, hemocyte homeostasis and antimicrobial
peptide production in P. vannamei. Among the VP pp-responsive miRNAs identified, lva-miR-4850,
targeting 3'-UTR of prophenoloxidase 2 (PO2) gene was of interest. Introducing the lva-miR-4850
mimic into the VPaypnp-infected shrimp caused the reduction of the PO2 transcript and the PO
activity but significantly increased the number of bacteria in the VPaupnp tareeted shrimp tissues.
Moreover, the WSSV-responsive miRNA, pmo-miR-315, identified from Penaeus monodon
hemocytes was characterized. The predicted pmo-miR-315 target mRNA is a novel PmPPAE gene
called PmPPAE3. Therefore, PmPPAE3 was characterized and its function in PO activity activation
was shown. The negative correlation of expression and the interaction of pmo-miR-315 and
PmPPAE3 were revealed. Introducing the pmo-miR-315 into the WSSV-infected shrimp caused the
reduction of the PmPPAE3 transcript level and, hence, the PO activity activated by the PmPPAE3
whereas the WSSV copy number in the shrimp hemocytes was increased. Our findings state a
significant role of pmo-miR-315 in attenuating proPO activation via PPAE3 gene suppression and
facilitating the WSSV propagation in shrimp upon WSSV infection. In conclusions, the profiling of
transcriptome-wide interactions during pathogen infections and NLHS and protein function analysis,
revealed the complexity of the shrimp innate immune responses to promote effective host defense.
The knowledge of miRNA function and interaction with target genes will be used in establishing a

new strategy for disease control which will lead to sustainable shrimp aquaculture.
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