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Translational Medicine (TM) has revolutionized traditional
research and development processes. The main purpose of TM is to
accelerate the translation of scientific findings into practical applications
for preventive, diagnostic or therapeutic purposes [1,2]. Given that
viral infections constitute a major part of worldwide morbidity and
mortality caused by infectious diseases; this is a critical area of focus for
TM. The clinical manifestations of viral infections span a wide spectrum
from minor pathologies such as sore throat to devastating and life
threatening infections such as AIDS. To add to the complexity, viruses
can cause acute or chronic infections. Interestingly, some viruses like
those belonging to the viral family, Herpesviridae, cause both a lytic
replication (acute) and a latent infection. In cells harboring latent virus,
the viral genome circularizes and only a small subset of viral genes are
expressed [3]. Reactivation of latent virus often causes disease more
severe than that produced during primary infection [4]. For example
Varicela Zoster Virus (VZV) causes varicella (chickenpox) on primary
infection, and the zoster (shingles) following reactivation [5]. Given the
number of different viruses and various infectious states, the field of
Virology faces many challenges.

Another area of study in which there is limited knowledge is viral
immunology. Understanding how the virus interacts with the host
immune system (innate and adaptive) is critical to effectively identify
and target gene(s) or pathway in the design of effective therapeutics
or vaccines. To date, there are many viral diseases for which there is
no effective treatment option or cure; e.g. Japanese encephalitis virus,
West Nile virus, JC virus, Ebola virus. In addition, there are many viral
infections that do not have an effective vaccine; e.g. herpes simplex virus,
Epstein Barr Virus, Cytomegalovirus, SARS, HIV. Given our limited
knowledge about viruses, the diseases they cause, their various life cycles
(acute, chronic or latent), and the challenges of virus discovery and
propagation, there is a demand for a translational approach to address
these needs. Due to its potential benefits, translational approaches are
now being employed in many areas of virology. Translational medicine
utilizes tools and expertise from various disciplines to strengthen
efforts for finding potential solutions [1]. Among these include Omics
sciences, Bioinformatics, biomarkers, and miRNAs.

Many miRNAs are evolutionary conserved and offer promising
areas of focus in virology research. miRNAs play important roles
in the regulation of gene expression involved in cell proliferation,
differentiation and apoptosis [6, 7]. The transcription of miRNAs can
be ubiquitously or in a cell-dependent manner [8,9]. miRNAs usually
act to repress translation or target mRNA for degradation [10]. A single
miRNA can act on many targets [11]. It is predicted that 10-30% of all
human genes are regulated by miRNAs [11,12].

A large number of studies have been carried out to explore potential

applications of miRNAs in virology, where they are important in virus-
host interactions [10]. Both host cell and virus encode miRNAs which
can regulate each other’s genetic machinery. Virus encoded miRNAs
help to bypass the host innate antiviral defense by blocking interferon
production and apoptosis [13-15]. Host encoded miRNAs typically
limit viral infection, but exceptions can be found; e.g. hepatitis C virus
(HCV). In the case of HCV infection, host miRNAs facilitate the virus
infection process [16]. Additional studies have shown that miRNAs
are intimately involved in the establishment and maintenance of latent
viral infections [17-19].

As mentioned previously, viruses within the Herpesviridae family
can establish latent infections, and miRNAs have been shown to be
critical for this host-virus interaction. In this class of viruses, many
viral encoded miRNAs have been identified, for example Epstein-Barr
virus encode 44 miRNAs, HCMV encodes 17 miRNAs and Kaposi’s
sarcoma-associated herpes virus encodes 25 miRNAs [20]. However,
in most cases, their function(s) and target(s) have yet to be identified
and validated. Within the Herpesviridea miRNAs usually do not share
homologies and their genetic location is not fixed [20]. In fact, some
members of the family do not encode miRNAs; e.g. VZV [21].

In addition to providing a better understanding of virus-host
interactions, knowledge of miRNAs is being applied to creating novel
therapeutics. Anti-miRNAs Oligonucleotides (AMOs) are a promising
approach to silence viral miRNAs and provide a new means of limiting
virus infections or increase host defenses [22,23]. This approach is
relatively inexpensive to synthesize, highly specific and offer a nontoxic
therapeutic approach when compared to conventional antiviral drugs.
Even though there are many hurdles to be overcome before this new
class of antiviral can make its way to clinics, utilizing a translation
medicine approach has significantly increased our knowledge of virus-
host interactions and provided insight for designing a novel class of
anti-viral therapeutics.

Acknowledgements

This work was supported in part by Public Health Service grant AG032958
(R.J.C.) from the National Institutes of Health (NIH).

*Corresponding author: Aamir Shahzad, Department of Structural Biology,
University of Vienna, Vienna, Austria, E-mail: aamir.shahzad@univie.ac.at

Received May 25, 2012; Accepted May 28, 2012; Published May 30, 2012

Citation: Shahzad A, Williams LM, Lass-Fl6rl C, Shen A, Sami M (2012) MicroRNAs
(miRNAs) In Virology: A Promising Transnational Research Approach. Transl Med
2:¢110. doi:10.4172/2161-1025.1000e 110

Copyright: © 2012 Shahzad A, et al. This is an open-access article distributed
under the terms of the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the
original author and source are credited.

Transl Med
ISSN: 2161-1025 TM, an open access journal

Volume 2 ¢ Issue 1« 1000e110



Citation: Shahzad A, Williams LM, Lass-Florl C, Shen A, Sami M (2012) MicroRNAs (miRNAs) In Virology: A Promising Transnational Research

Approach. Transl Med 2:e110. doi:10.4172/2161-1025.1000e110

Page 2 of 2

References

1.

Aamir Shahzad, Randall J Cohrs, Roland Andersson, Xiangdong Wang,
Gottfried Kohler (2011) Recommendations for comprehensive translational
medicine education and training. Transl Biomed 2: 1.

.Liang D, Gao 'Y, Lin X, He Z, Zhao Q, et al. (2011) A human herpesvirus miRNA

attenuates interferon signaling and contributes to maintenance of viral latency
by targeting IKKepsilon. Cell Res 21: 793-806.

. Choy EY, Siu KL, Kok KH, Lung RW, Tsang CM, et al. (2008) An Epstein-Barr

virus-encoded microRNA targets PUMA to promote host cell survival. J Exp

2. Aamir Shahzad, Craig S McLachlan, Judith Gault, Randall J Cohrs, Xiangdong Med 205: 2551-2560.
Wang, et al. (2011) Global translational medicine initiatives and programs.
Trans! Biomed 2: 1-7. 15. Samols MA, Skalsky RL, Maldonado AM, Riva A, Lopez MC, et al. (2007)
Identification of cellular genes targeted by KSHV-encoded microRNAs. PLoS
3. Eshleman E, Shahzad A, Cohrs RJ (2011) Varicella zoster virus latency. Future Pathog 3 : €65.
Virol 6: 341-355.
) ) ) ) 16. Jopling CL, Yi M, Lancaster AM, Lemon SM, Sarnow P (2005) Modulation of
4. Cesarman E, Mesri E (2007) Kaposi sarcoma-associated herpesvirus and hepatitis C virus RNA abundance by a liver-specific MicroRNA. Science 309:
other viruses in human lymphomagenesis. Curr Top Microbiol Immunol 312: 1577-1581.
263-287.
] o ) 17.Lu C-C, Li Z, Chu C-Y, Feng J, Feng J, et al. (2010) MicroRNAs encoded by
5. Azarkh Y, Gilden D, Cohrs RJ (2010) Molecular characterization of varicella Kaposi’'s sarcoma-associated herpesvirus regulate viral life cycle. EMBO Rep
zoster virus in latently infected human ganglia: physical state and abundance 11: 784-790.
of VZV DNA, Quantitation of viral transcripts and detection of VZV-specific
proteins. Curr Top Microbiol Immunol 342: 229-241. 18.Lu F, Stedman W, Yousef M, Renne R, Lieberman PM (2010) Epigenetic
) ) . ) ) ) regulation of Kaposi's sarcoma-associated herpesvirus latency by virus-
6. Alvarez-Garcia |, Miska EA (2005) MicroRNA functions in animal development encoded microRNAs that target Rta and the cellular RbI2-DNMT pathway. J
and human disease. Development 132: 4653-4662. Virol 84: 2697-2706.
7. Mendell JT (2005) MicroRNAs: critical regulators of development, cellular 19. Ziegelbauer JM, Sullivan CS, Ganem D (2009) Tandem array-based expression
physiology and malignancy. Cell Cycle 4: 1179-1184. screens identify host mMRNA targets of virus-encoded microRNAs. Nat Genet
8. ChenC-Z,LiL, Lodish HF, Bartel DP (2004) MicroRNAs modulate hematopoietic 41:130-134.
lineage differentiation. Science 303: 83-86. 20. Grundhoff A, Sullivan CS (2011)Virus-encoded microRNAs. Virology 411: 325-
9. Zhao Y, Samal E, Srivastava D (2005) Serum response factor regulates a 343.
muscle-specific microRNA that targets Hand2 during cardiogenesis. Nature 21. Umbach JL, Nagel MA, Cohrs RJ, Gilden DH, Cullen BR (2009) Analysis of
436: 214-220. human alphaherpesvirus microRNA expression in latently infected human
10. Scaria V, Hariharan M, Maiti S, Pillai B, Brahmachari SK (2006) Host-virus trigeminal ganglia. J Virol 83: 10677-10683.
interaction: a new role for microRNAs. Retrovirology 3: 68. 22. Weiler J, Hunziker J, Hall J (2006) Anti-miRNA oligonucleotides (AMOs):
11. John B, Enright AJ, Aravin A, Tuschl T, Sander C, et al. (2004) Human igg?sugzltlon to target miRNAs implicated in human disease? Gene Ther 13:
MicroRNA targets. PLoS Biol 2 :e363. '
. - 23. Krutzfeldt J, Rajewsky N, Braich R, Rajeev KG, Tuschl T, et al. (2005) Silencing
12. Lewis BP, Eurge CB Bartel DP (2005) Conserved seed pairing, oftenl flanked of microRNAS in vivo with ‘antagomirs’. Nature 438: 685-689.
by adenosines, indicates that thousands of human genes are microRNA
targets. Cell 120: 15-20.
Transl Med

ISSN: 2161-1025 TM, an open access journal

Volume 2 ¢ Issue 1« 1000e110


http://imedpub.com/ojs/index.php/transbiomed/article/view/191
http://imedpub.com/ojs/index.php/transbiomed/article/view/191
http://imedpub.com/ojs/index.php/transbiomed/article/view/191
http://www.imedpub.com/ojs/index.php/transbiomed/article/view/196
http://www.imedpub.com/ojs/index.php/transbiomed/article/view/196
http://www.imedpub.com/ojs/index.php/transbiomed/article/view/196
http://www.futuremedicine.com/doi/abs/10.2217/fvl.10.90?journalCode=fvl
http://www.futuremedicine.com/doi/abs/10.2217/fvl.10.90?journalCode=fvl
http://www.springerlink.com/content/k18t158338853n51/
http://www.springerlink.com/content/k18t158338853n51/
http://www.springerlink.com/content/k18t158338853n51/
http://www.springerlink.com/content/n4n704p53kv01u58/
http://www.springerlink.com/content/n4n704p53kv01u58/
http://www.springerlink.com/content/n4n704p53kv01u58/
http://www.springerlink.com/content/n4n704p53kv01u58/
http://dev.biologists.org/content/132/21/4653.short
http://dev.biologists.org/content/132/21/4653.short
http://ukpmc.ac.uk/abstract/MED/16096373/reload=0;jsessionid=bJU9iwTLQ04YrWwIJjDA.0
http://ukpmc.ac.uk/abstract/MED/16096373/reload=0;jsessionid=bJU9iwTLQ04YrWwIJjDA.0
http://www.sciencemag.org/content/303/5654/83.short
http://www.sciencemag.org/content/303/5654/83.short
http://www.nature.com/nature/journal/v436/n7048/abs/nature03817.html
http://www.nature.com/nature/journal/v436/n7048/abs/nature03817.html
http://www.nature.com/nature/journal/v436/n7048/abs/nature03817.html
http://www.biomedcentral.com/1742-4690/3/68
http://www.biomedcentral.com/1742-4690/3/68
http://www.plosbiology.org/article/info%3Adoi%2F10.1371%2Fjournal.pbio.0020363
http://www.plosbiology.org/article/info%3Adoi%2F10.1371%2Fjournal.pbio.0020363
http://www.cell.com/retrieve/pii/S0092867404012607
http://www.cell.com/retrieve/pii/S0092867404012607
http://www.cell.com/retrieve/pii/S0092867404012607
http://www.nature.com/cr/journal/v21/n5/full/cr20115a.html?WT.ec_id=CR-201105
http://www.nature.com/cr/journal/v21/n5/full/cr20115a.html?WT.ec_id=CR-201105
http://www.nature.com/cr/journal/v21/n5/full/cr20115a.html?WT.ec_id=CR-201105
http://jem.rupress.org/content/205/11/2551.short
http://jem.rupress.org/content/205/11/2551.short
http://jem.rupress.org/content/205/11/2551.short
http://www.plospathogens.org/article/info%3Adoi%2F10.1371%2Fjournal.ppat.0030065
http://www.plospathogens.org/article/info%3Adoi%2F10.1371%2Fjournal.ppat.0030065
http://www.plospathogens.org/article/info%3Adoi%2F10.1371%2Fjournal.ppat.0030065
http://stke.sciencemag.org/cgi/content/abstract/sci;309/5740/1577
http://stke.sciencemag.org/cgi/content/abstract/sci;309/5740/1577
http://stke.sciencemag.org/cgi/content/abstract/sci;309/5740/1577
http://www.nature.com/embor/journal/v11/n10/full/embor2010132.html
http://www.nature.com/embor/journal/v11/n10/full/embor2010132.html
http://www.nature.com/embor/journal/v11/n10/full/embor2010132.html
http://jvi.asm.org/content/84/6/2697.short
http://jvi.asm.org/content/84/6/2697.short
http://jvi.asm.org/content/84/6/2697.short
http://jvi.asm.org/content/84/6/2697.short
http://www.nature.com/ng/journal/v41/n1/full/ng.266.html
http://www.nature.com/ng/journal/v41/n1/full/ng.266.html
http://www.nature.com/ng/journal/v41/n1/full/ng.266.html
http://www.sciencedirect.com/science/article/pii/S0042682211000079
http://www.sciencedirect.com/science/article/pii/S0042682211000079
http://jvi.asm.org/content/83/20/10677.short
http://jvi.asm.org/content/83/20/10677.short
http://jvi.asm.org/content/83/20/10677.short
http://www.nature.com/gt/journal/v13/n6/full/3302654a.html
http://www.nature.com/gt/journal/v13/n6/full/3302654a.html
http://www.nature.com/gt/journal/v13/n6/full/3302654a.html
http://www.nature.com/nature/journal/v438/n7068/full/nature04303.html
http://www.nature.com/nature/journal/v438/n7068/full/nature04303.html

	Title

	Corresponding author
	Keywords
	Acknowledgements
	References

