Abstract

This project had the aim of increasing Thailand’s capability to undertake protein
research, through establishment of modern research facilities, development of human
resources, performance of high quality research publishable in international journals, and
promotion of protein research. In terms of research facilities, our laboratory at the
Chulabhorn Research Institute has equipment and expertise for determining the primary
structure of a protein and for proteomic studies of gene expression, while the Center for
Protein Structure and Function at Mahidol University is well equipped for x-ray
crystallographic study of three-dimensional structure and for study of enzymes, including
under the pre-steady state conditions. In terms of human resource development, the
group consisted of 11 Ph.D. level scientists, mostly young investigators, from 5
universities. In addition, five other young Ph.D.s were linked as advisees to the prinicipal
investigator. Over the three year period of the grant, four Ph.D. and nine M.Sc. students
graduated, and another 16 Ph.D. students and 15 M.Sc. students are presently enrolled.

Research covered three main themes: a) Protein structure-function relationships;
b) Protein changes in disease; and c¢) Applications of enzymes in biotechnology.
Understanding the relationship between the three-dimensional structure and the function
of a protein not only helps us to understand the protein’s mechanism of action, but can
also lead to the design of drugs to inhibit the protein or the engineering of proteins to
improve various properties. Proteins studied include enzymes involved in the synthesis
of penicillin derivatives with potential uses in the pharmaceutical industry, glycosidase
enzymes with potential uses in enzymatic synthesis of glycosides for pharmaceutical or
cosmetic industries, and aromatic hydroxylases with potential applications in
environmental remediation. In addition, chemical models for enzyme action, such as the
cleavage of proteins, will provide better understanding of catalysis. Studies on protein
changes in disease include the characterization of mutations in genetic diseases, such as
the abnormal hemoglobins and inborn errors of metabolism, which will provide better
understanding of these diseases and lead to improved diagnosis. Proteomic studies of
cancer, involving both surgical specimens and cancer cell lines provide information on
possible biomarkers for early detection and possible targets for chemotherapy. Finally, in
terms of biotechnology, the isolation of a sericin-specific protease for degumming silk, if
successful, will lower costs, lessen environmental problems and may potentially improve
the quality of Thai silk.

Results from the research described yielded 22 publications in international
journals, and two articles in international proceedings volumes, with some 5 papers were
in high impact journals with impact factor greater than 4.0. In addition, 27 abstracts
were presented at international meetings and another 54 abstracts presented at national

meetings during the grant period.



Activities in promoting protein science and molecular enzymology included the
extended visit of Nobel Laureate William Lipscomb as Stang Mongkolsuk Distinguished
Professor, which had a broad impact not only on the group and in the academic
community, but also on the government and the general public. An informal Protein
Research Network was started to disseminate news and events to members by email. In
addition, the research group organized various symposia, meetings and seminars, most
notably a two-day Protein Research Network Symposium, attended by over 200

researchers from some 23 universities and institutions throughout Thailand.

Finally, the activities of our research group were well recognised by the scientific
community through several awards. This included the Outstanding Scientist of Thailand
Award from the Foundation for the Promotion of Science and Technology and the
Outstanding National Researcher Award, Chemical Sciences and Pharmacy section,
National Research Council of Thailand. Other awards included two Young Scientist of
Thailand Awards from the Foundation for the Promotion of Science and Technology, a
UNESCO-L’Oreal Women in Science Fellowship, and an Outstanding Thesis Award
from the National Research Council of Thailand, Chemical Science and Pharmacy
Section. Other honours included an Outstanding Lecturer Award from the Faculty Club,
Faculty of Science, Mahidol University, and an Exemplary Lecturer Award from the
Faculty Club, Mahidol University. These various awards confirm the quality of work

performed by researchers in ths Senior Research Scholar grant.
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