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Commentary
In an era of small RNA (sRNA) transcriptomics, microRNAs 

(miRNAs) require little introduction. miRNAs are small non-coding 
RNAs (sncRNAs) that play vital role in post transcriptional gene 
silencing (PTGS) in nucleotide sequence dependent manner either by 
cleaving target mRNA or by repressing cognate mRNA translation [1]. 
In plants, miRNAs have been implicated in regulating the expression 
of target mRNAs including transcriptional factors (TFs) [2]. Owing to 
its centrality in gene regulatory networks, miRNAs are ultimate small 
RNA (sRNA) effectors that control overall growth and development 
of an organism [3]. Furthermore, growing body of literature reveals 
that expression of miRNAs is a plant’s adaptive response to biotic and 
abiotic stress [4]. In animals,carcinogen [Aristolochic Acid (AA)] 
induced genome wide impairment of miRNA mediatedgene regulation 
was observed. It thus implies the significance of sRNA mediated 
geneticcontrol in preventing carcinogenesis [5]. Among the plant 
derived stress responsive small RNAs (sRNAs), miRNAs with antiviral 
potential are reported in many instances [6-9]. Viruses, being obligate 
parasites, have developed counter-defence measures in the form of viral 
suppressors of RNA silencing (VSRs) that hinder host RNA based gene 
silencing mechanism [10]. In metazoan-virus interactions, pathogenic 
viruses deploy another mode of counter-defence strategy that involves 
expressing viral genome encoded miRNAs. These virus derived 
sRNAs are not only involved in modulating viral gene expression but 
host mRNAs are also selectively targeted for translational repression 
[11]. At the outset, animal virus encoded miRNAs were observed in 
B-cells infected with Epstein-Barr virus (EBV) [12]. Later on, miRNAs 
derived from animal viruses belonging to families, Herpesviruses, 
Polyomoviruses and Retroviruses were reported extensively [13]. 
The reason for existence of viral genome encoded miRNAs in animal 
infecting viruses could be assumed based on the observation that these 
miRNAs act by arresting the translation of cognate mRNA. This process 
of translational inhibition of mRNA involves time hence such a mode 
of gene expression control is advantageous for animal viruses where 
the transition from latent to lytic cycle is indispensable. Interestingly 
enough, viral derived miRNAs have been identified in plant-virus 
interactions only in very few instances. The compelling reason for this 
could be majority of the plant infecting viruses are RNA viruses which 
does not require to enter host nucleus- sub cellular location- where 
protein machinery necessary for miRNA biogenesis exists. In addition 
plant viruses do not rely on survival features like latency or persistent 
infection as observed in viruses infecting animals. Despite the rarity 
of plant virus derived miRNAs, here we argue that prevalence of viral 
genome encoded miRNAs is predicted even in plant-virus interactions. 
Firstly, RNA viruses have been demonstrated to enter plant nuclei. 
For example sRNAs derived from Turnip mosaic virus (TuMV) were 
found to enter Arabidopsis nucleus. Secondly, many instances of cross-
kingdom sRNA interactions were known to occur in plant-virus 
interface. TuMV genomic loci responsible for encoding those sRNAs 
were identified, and were found to target host transcript HVA22D in 
Arabidopsis [14]. Similarly miRNA encoding potential of Potyvirus, 
Sugarcane streak mosaic virus (SCSMV) was also established. Analysis 
of SCSMV genome not only revealed secondary structural features 
capable of expressing precursor miRNAs but also host target genes 
for mature miRNAs were also identified. Pre-miRNA derived from 3’ 
UTR of SCSMV genome was demonstrated to affect gene silencing 

activity directed against host mRNAs encoding proteins involved in 
plastidial isoprenoid biosynthesis pathway [15]. These instances of 
viral derived miRNAs acting upon host mRNAs are reminiscence of 
animal virus derived host miRNA analogs or miRNA mimics [16]. Host 
miRNA mimics are widely described in animal infecting viruses that 
shares target sites with host derived miRNAs thus viruses were able to 
reprogram host gene expression to its advantage. However, it is yet to be 
ascertained what advantage would be conferred to plant viral pathogens 
while expressing such host miRNA mimics or analogs.Furthermore, in 
an instance of plant-virus interactions (Hibiscus chlorotic ring spot 
virus–HCRSV) not only does the viral RNA have been shown to enter 
plant nucleus but also the miRNA encoding potential, and consequent 
miRNAs derived from its genome have also been shown [17]. More 
interestingly the viral derived miRNA (hcrsv-miR-H1-5p) has been 
identified to regulate viral replication [17]. This is a classic case of viral 
derived sRNAs regulating its own expression within host cell as found 
in many instances of animal infecting viruses [13]. Here again, further 
studies are required to identify the ultimate outcome of this mode of 
viral pathogenesis.

Thirdly, Geminiviruses are large group of plant pathogenic viruses 
that enters plant nuclei for viral genome replication and gene expression, 
thus are the potential candidates to search for sRNA encoding capability. 
A significant lead has been made in identifying precursor miRNA like 
sequences in the genomes of African cassava mosaic virus and East 
African cassava mosaic virus-Uganda. Further presence of hairpin 
like structures have also been validated [18]. Thus presence of miRNA 
coding potential and functional miRNAs in the genomes of one of the 
severely infecting plant viruses further emphasizes the indispensable 
role of small RNAs in plant virus interactions.

Finally it is anticipated that advent of next generation sequencing 
(NGS) based robust sequencing platforms would assist in deciphering 
very low copy number sRNAs but with a potential role in defining 
plant-virus interactions. Hence it is safe to conclude that viral genome 
encoded miRNAs are potential sRNA effectors that determine the 
outcome of plant-virus interactions. The knowledge gained in this 
arena of viral miRNAomics would help in devising novel disease 
control strategies against the infection of plant viruses. 

References

1.	 Bartel DP (2004) MicroRNAs Genomics, biogenesis, mechanism, and 
function. Cell 116: 281-297. 

2.	 Reinhart BJ, Weinstein EG, Rhoades MW, Bartel B, Bartel DP (2002) 
MicroRNAs in plants. Genes & development 16: 1616-1626. 

http://dx.doi.org/10.4172/2329-8936.1000108
http://dx.doi.org/10.4172/2329-8936.1000108
http://www.ncbi.nlm.nih.gov/pubmed/14744438
http://www.ncbi.nlm.nih.gov/pubmed/14744438
http://www.ncbi.nlm.nih.gov/pubmed/12101121
http://www.ncbi.nlm.nih.gov/pubmed/12101121


Volume 3 • Issue 2 • 1000108Transcriptomics
ISSN: 2329-8936 TOA, an open access journal

Citation: Ramesh SV, Ratnaparkhe MB, Husain SM, Bhatia VS (2015) DViral Micro RNA Transcriptomics (miRNAomics). Transcriptomics 3: 108. 
doi:10.4172/2329-8936.1000108

Page 2 of 2

3.	 Bartel DP (2009) MicroRNAs: target recognition and regulatory functions. 
Cell136: 215-233. 

4.	 Sunkar R, Zhu JK (2004) Novel and stress-regulated microRNAs and other 
small RNAs from Arabidopsis. The Plant Cell Online 16: 2001-2019.

5.	 Li Z, Qin T, Wang K, Hackenberg M, Yan J, et al. (2015) Integrated microRNA, 
mRNA, and protein expression profiling reveals microRNA regulatory networks 
in rat kidney treated with a carcinogenic dose of aristolochic acid. BMC 
genomics 16: 365.

6.	 Naqvi AR, Haq QM, Mukherjee SK (2010) MicroRNA profiling of tomato leaf curl 
new delhi virus (TOLCNDV) infected tomato leaves indicates that deregulation 
of mir159/319 and mir172 might be linked with leaf curl disease. Virol J 7: 281.

7.	 Amin I, Patil BL, Briddon RW, Mansoor S,  Fauquet CM (2011)  A common set of 
developmental miRNAs are upregulated in Nicotiana benthamiana by diverse 
begomoviruses. Virol J 8: 300. 

8.	 Ramesh SV, Ratnaparkhe MB, Kumawat G, Gupta GK, Husain SM (2014) 
Plant mRNAome and antiviral resistance a retrospective view and prospective 
challenges. Virus genes 48: 1-14.

9.	 Ramesh SV, Pappu HR (2014) Plant miRNAome and soybean infecting 
Begomovirus genomes  Identification of innate plant small RNAs in antiviral 
resistance. (Abstr.)Phytopathology 104: 107 

10.	Voinnet O, Pinto YM, Baulcombe DC (1999) Suppression of gene silencing: a 
general strategy used by diverse DNA and RNA viruses of plants. Proceedings 
of the National Academy of Sciences 96:  14147-14152. 

11.	Kincaid RP, Sullivan CS (2012) Virus-encoded microRNAs an overview and a 
look to the future. PLoS pathogens 8 : e1003018. 

12.	Pfeffer S, Zavolan M, Grässer FA, Chien M, Russo JJ, et al. (2004) Identification 
of virus-encoded microRNAs. Science 304: 734-736. 

13.	Skalsky RL, Cullen BR (2010) Viruses, microRNAs, and host interactions. Annual 
review of microbiology 64: 123. 

14.	Shazia I (2010)  Role of viral and host microRNAs in plant virus interaction, 
Ph.D. Thesis, School of Biological Sciences, The University of Queensland. 

15.	Viswanathan C, Anburaj J, Prabu G (2013) Identification and Identification and 
validation of sugarcane streak mosaic virus-encoded microRNAs and their 
targets in sugarcane. Plant Cell Rep 33: 265-276. 

16.	Kincaid RP, Burke JM, Sullivan CS (2012) RNA virus microRNA that mimics a 
B-cell oncomiR. Proceedings of the National Academy of Sciences 109: 3077-3082. 

17.	Gao R, Liu P, Wong SM (2012) Identification of a plant viral RNA genome in the 
nucleus. PLoS ONE 7: e48736. 

18.	Maghuly F, Ramkat RC, Laimer M (2014) Virus versus host plant microRNAs 
Who determines the outcome of the interaction? PLoS ONE 9: e98263.

Submit your next manuscript and get advantages of OMICS 
Group submissions
Unique features:

•	 User friendly/feasible website-translation of your paper to 50 world’s leading languages
•	 Audio Version of published paper
•	 Digital articles to share and explore

Special features:

•	 400 Open Access Journals
•	 30,000 editorial team
•	 21 days rapid review process
•	 Quality and quick editorial, review and publication processing
•	 Indexing at PubMed (partial), Scopus, EBSCO, Index Copernicus and Google Scholar etc
•	 Sharing Option: Social Networking Enabled
•	 Authors, Reviewers and Editors rewarded with online Scientific Credits
•	 Better discount for your subsequent articles

Submit your manuscript at: www.omicsonline.org/submission/

Citation: Ramesh SV, Ratnaparkhe MB, Husain SM, Bhatia VS (2015) 
DViral Micro RNA Transcriptomics (miRNAomics) . Transcriptomics 3: 108. 
doi:10.4172/2329-8936.1000108

View publication statsView publication stats

http://dx.doi.org/10.4172/2329-8936.1000108
http://www.ncbi.nlm.nih.gov/pubmed/19167326
http://www.ncbi.nlm.nih.gov/pubmed/19167326
http://www.ncbi.nlm.nih.gov/pubmed/15258262
http://www.ncbi.nlm.nih.gov/pubmed/15258262
http://www.ncbi.nlm.nih.gov/pubmed/25952319
http://www.ncbi.nlm.nih.gov/pubmed/25952319
http://www.ncbi.nlm.nih.gov/pubmed/25952319
http://www.ncbi.nlm.nih.gov/pubmed/25952319
http://www.ncbi.nlm.nih.gov/pubmed/20973960
http://www.ncbi.nlm.nih.gov/pubmed/20973960
http://www.ncbi.nlm.nih.gov/pubmed/20973960
http://www.ncbi.nlm.nih.gov/pubmed/24445902
http://www.ncbi.nlm.nih.gov/pubmed/24445902
http://www.ncbi.nlm.nih.gov/pubmed/24445902
http://www.ncbi.nlm.nih.gov/pubmed/10570213
http://www.ncbi.nlm.nih.gov/pubmed/10570213
http://www.ncbi.nlm.nih.gov/pubmed/10570213
http://www.ncbi.nlm.nih.gov/pubmed/23308061
http://www.ncbi.nlm.nih.gov/pubmed/23308061
http://www.ncbi.nlm.nih.gov/pubmed/15118162
http://www.ncbi.nlm.nih.gov/pubmed/15118162
http://www.ncbi.nlm.nih.gov/pubmed/20477536
http://www.ncbi.nlm.nih.gov/pubmed/20477536
http://espace.library.uq.edu.au/view/UQ:242468
http://espace.library.uq.edu.au/view/UQ:242468
http://www.ncbi.nlm.nih.gov/pubmed/24145912
http://www.ncbi.nlm.nih.gov/pubmed/24145912
http://www.ncbi.nlm.nih.gov/pubmed/24145912
http://www.ncbi.nlm.nih.gov/pubmed/22308400
http://www.ncbi.nlm.nih.gov/pubmed/22308400
http://www.ncbi.nlm.nih.gov/pubmed/23155403
http://www.ncbi.nlm.nih.gov/pubmed/23155403
http://www.ncbi.nlm.nih.gov/pubmed/24896088
http://www.ncbi.nlm.nih.gov/pubmed/24896088
http://dx.doi.org/10.4172/2329-8936.1000108
https://www.researchgate.net/publication/282206689

	Title
	Corresponding author
	Commentary
	References

