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NETWORK OF EXCELLENCE IN DENGUE VIRUS REARCH
AND GENOMICS/GENETICS OF PREVALENT DISEASES

HIGHLIGHTS OF OUTPUTS/OUTCOME OF THE PROJECTS
DURING THE YEAR 2004-7

Main -aims are to operate a network of biomedical research

laboratories/programs emphasizing on the study of a group of endemic diseases, in
particular to understand the pathogenesis processes and genetic factors influencing the
diseases, aiming at acquiring better diagnosis, treatment and prevention. The areas of
research are:

1. Dengue hemorrhagic fever and dengue virus research
2. Genomics and Genetics studies
3. Proteomics of renal stone discase and dengue virus infections

Highlights of the Outputs During 2004-7

1.

IMMUNOPATHOGENESIS PROCESSES OF DENGUE HEMORRHAGIC FEVER

Identification of a immunological mechanism involving T cells in patients
with dengue hemorrhagic fever(DHF). Massive T cell response and cell death as
a result of response to a heterotypic dengue virus of different serotype in a
secondary immune response was found to be associated with DHF. Epitopes
responsible for this “hyper-reactive” response had been identified. The finding
has implications in the future design of dengue vaccine.

UTILIZATION OF DENGUE INFECTIOUS CDNA CLONES IN RESEARCH AND
CANDIDATE VACCINE DEVELOPMENT

A series of research projects utilizing dengue infectious cDNA clones as
generated by Dr. Nopporn Sittisombut has yielded basic knowledge about dengue
virus molecular physiology and produced viruses with vaccine potentials.

DENGUE DIAGNOSTICS

Basic research of a non-structural dengue protein — the NS1, has identified the
protein as one of the possible activators of the complement system, involving in
the pathogenesis of shock and leakage — two hallmarks of DHF. In addition, a
diagnostic test based on the NS1 and complement levels is in the process of
development. This test possesses the ability to predict disease severity when
applied at the time prior to the onset of shock and leakage.

PRODUCTION AND UTILIZATION OF DENGUE SPECIFIC MONOCLONAL ANTIBODIES

A bank of monoclonal antibodies specific to different dengue virus proteins
had been developed and used in basic research as well as in the development of
diagnostic kits.

CLINICAL DATABASE AND SPECIMEN REPOSITORY LINKED TO BASIC AND
TRANSLATIONAL RESEARCH

Establishment of a clinical database network and a specimen repository
serving as a hub of bio-medical and translational research, linking with a group of
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researchers within and outside of the country. The database and specimens have
yielded a series of publications, patents and have initiate program with private
sector in developing new diagnostic test for dengue hemorrhagic fever.

IDENTIFICATION OF GENOMIC/GENETICS MARKERS IN ENDEMIC DISEASES
Genetic markers associated with a group of prevalent diseases have been
identified and described. ‘
7. CHARACTERIZATION OF AE] GENETIC ABNORMALITIES IN PREVALENT RENAL
TUBULAR ACIDOSIS
Pediatric patients with distal renal tubular acidosis have been identified
to have abnormalities of the AEI gene and transmitted as autosomal recessive.
8. IDENTIFICATION OF A GENETIC AND STRUCTURAL DEFECTS LEADING TO
ABNORMAL TRANSPORT OF THE AE1 TO CELL SURFACE IN RENAL TUBULAR
ACIDOSIS
Trafficking defects of the AE1 protein to the surfaces of renal tubular
cells have been defined, associated with two types of AEl mutants —
SA0/G701D and G701DD/S773P.
9. IDENTIFICATION OF A MOLECULAR MECHANISM RESPONSIBLE FOR THE AEI
PROTEIN TRANSPORT

IDENTIFICATION OF THE RELATIONSHIPS BETWEEN DENGUE CAPSIB PROTEIN AND A
GROUP OF PROTEINS INVOLVED IN APOPTOSIS

RECOGNITION OF THE RESEARCH NETWORK AND INVESTIGATORS

The network has been recognized by the research community and various
prizes and awards have been given. The network has been awarded the 11" Thai
Toray Science Foundation Prize Award in 2004 for Research
Network/Laboratory; the Best Bio-Medical Research Project by the Thailand
Research Fund in 2006; the Mahidol-B Braun Prize in 2007, for their contribution
to dengue hemorrhagic fever and dengue virus research; and the best research
program by the National Research Council of Thailand NRCT in 2007. Dr. Prida
Malasit has won the Outstanding Researcher Award from the NRCT in 2007.

Dr. Pathai Yenchitsomanus has won the Senior Scientist Award of the
Thailand Research Fund and an award from the NRCT for his research project
“Studies of Molecular Biology of Renal Tubular Acidosis” in 2007.

Dr. Visith Thongboonkerd has won the “Young Scientist Award” in 2006 by
the Foundation for the Promotion of Science and Technology Under the Patronage
of HM. the King, for his research work on the application of protcomic
technologies in the study of diseases, especially renal diseases.





