
1. Introduction
MicroRNAs (miRNAs) are ubiquitous non-coding RNAs that regulate gene expression at the post-transcriptional level. An increasing number of 

studies have revealed that viruses can also encode miRNAs, which are proposed to be involved in viral replication, persistence, and angiogenesis. 
Singapore grouper iridovirus (SGIV) is a pathogenic iridovirus that has severely affected grouper aquaculture in China and Southeast Asia. To 
determine whether SGIV encoded miRNAs during infection, a small RNA library derived from SGIV-infected grouper (GP) cells was constructed and 
sequenced by Illumina/Solexa deep-sequencing technology. We recovered 6,802,977 usable reads, of which 34,400 represented small RNA sequences 
encoded by SGIV. Sixteen novel SGIV-encoded miRNAs were identified by a computational pipeline, including a miRNA that shared a similar 
sequence to herpesvirus miRNA HSV2-miR-H4-5p, which suggests miRNAs are conserved in far related viruses. Generally, these 16 miRNAs are 
dispersed throughout the SGIV genome, whereas three are located within the ORF057L region. Some SGIV-encoded miRNAs showed marked 
sequence and length heterogeneity at their 3' and/or 5' end. Expression levels and potential biological activities of these viral miRNAs were examined 
by stem-loop quantitative RT-PCR and luciferase reporter assay, respectively, and 11 of these viral miRNAs were present and functional in SGIV-
infected GP cells. 

2. Results

2.2 Comparison of SGIV-miR-homoHSV
and conserved HSV2-H4-2-5p.

2.5 Sequence and genomic position of SGIV 
miRNAs.
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of miRNA precursors encoded by SGIV.
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GP cells

2.6  5’ and 3’ ends sequence variation of SGIV 
miRNAs recovered from deep sequencing.

2.4 Predicted stem-loop secondary structures of SGIV-
encoded candidate miRNAs.

2.3 Distribution of small RNAs from GP 
cells infected with SGIV.
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2.8 Stem-loop quantitative RT-PCR analysis of the SGIV 
miRNAs expression levels in SGIV-infected GP cells.

2.9 Biological activity of SGIV miRNAs.

Our study provided a genome-wide view of 
miRNA production for iridoviruses and identified 
16 novel viral miRNAs. To the best of our 
knowledge, this is the first experimental 
demonstration of miRNAs encoded by aquatic 
animal viruses. The results provide a useful 
resource for further in-depth studies on SGIV 
infection and iridovirus pathogenesis.

3. Conclusion


