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Emerging and re-emerging viral diseases not only cause considerable morbidity and mortality in all age
groups, but also pose enormous social and ecohomic burden in Thailand. Historically, viruses
constitute a serious threat to human health. “Within the past 10 years, Thailand has experienced the
spread of severe acute respiratory syndreme (SARS) in 2003, the avian influenza H5N1 in 2004,
chikungunya in 2008-2009, novel.human influenza in 2009, hand-foot-and-mouth-disease by
coxackievirus A6 (CVA6) in 2012, and countless outbreaks of dengue. Due to continued diligence in
biomedical research and‘public health, efforts have been instituted since 2013 to mediate the spread
of the avian influenza H7N9, the Middle East respiratory syndrome (MERS) coronavirus, and Ebola
outbreak that’is:currently taking place in West Africa. It is extremely crucial for Thailand to foster basic
scientific discovery in these areas to pave the way for effective surveillance, diagnostics, and
prevention of infectious viral diseases, which has the highest relevance to public health.

The Center of Excellence in Clinical Virology has an established track record of productive research in
diagnostic and discovery of emerging viruses of medical importance for the past 15 years. It also
extended the research infrastructure through extensive collaborations within Chulalongkorn University
(with the Faculty of Medicine, the Faculty of Veterinary Medicine, and the Faculty of Science), several
nationally recognized universities, and with universities in the Netherlands, the United States, Japan,

and the United Kingdom. Collectively, the different expertise combined enabled the acceleration of



discoveries of essential knowledge to combat emerging and re-emerging viral diseases globally. In
addition, this network has elevated the quality of scientific research in Thailand and has helped
develop the next generation of Thai biomedical scientists.

This proposed research program involves a coordinated series of epidemiologic, diagnostic, clinical,
virologic, and immunologic studies, to be conducted by an experienced team of investigators. These
studies will focus on the medically relevant viruses in Thailand and build upon technological
advances in seroprevalence surveillance and molecular methods (specific-, nested-, reverse-
transcription-, multiplex-, and real-time-PCR). We will also incorporate ELISA, cytoking arrays,
microneutralization assay, and hemagglutinin inhibition test, in combination with.massively parallel
sequencing. We have embraced the use of new and powerful methods to suppeort our efforts with
the next generation sequencing and metagenomic in order to characterize thevirome associated with
infectious viral diseases. Deep sequencing to obtain viral nucleic acidhseguences, either partial or
whole genome, will enable the detection of viral variants and prove useful in the evolutionary studies
(phylogenetic, phylogeographic, and recombination/reassertment) of new strains of viruses.
Additionally, the multifaceted investigation will rely ofirthe use of mathematical models to predict the
rate of viral dissemination and spread of diseasesiwith precision and accuracy, the study of viral-host
interactions, viral pathogenesis, and animal-te-human transmission (zoonosis). We will also examine
related immunity and immunological cytokinesin response to the viral infection in the host, including
advances in modeling using molecular docking and dynamic interactions to predict the effectiveness
of therapeutics, and the resistance'to antiviral drugs.

The strength of the proposedprogram project lies in the expertise and combined efforts by an
integrated team of molecular virologists, medical veterinarians, and physician scientists with proven
record of collaborations and the close relationship among the projects to the overall aim. Building on
their previous’basic science discoveries will allow rapid progress in the prediction, preparation, and
prevention needs related to public health and better understanding of emerging and re-emerging
viruses in the region.

It is envisioned that these synergistic research efforts will be highly collaborative and productive, and
the knowledge gained will be published in national and international scientific journals. We strongly
believe that our efforts and productivity will generate new concepts and ideas, the exchange of data
and methods, and the development of many diagnostic reagents for commercialization and use by
the scientific community. This program project will foster the development of Thai biomedical

researchers and physicians scientists, thus effectively raising the quality and capability of scientific



research in Thailand. More importantly, the knowledge gained from these proposed research studies
should have broad implications in basic science as well as the prevention and treatment of viral
diseases. These scientific contributions will be translational, medically relevant, and have a major
impact on public health by providing refined strategies for the prevention, diagnosis, and treatment of

emerging and re-emerging viral diseases.



