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Biography of Professor Tsai Ming Daw

Dr. Tsai was born in Taiwan in 1950. He received bachelor’s degree in chemistry in 1972 from
Taiwan University, and received Ph.D. in medicinal chemistry from Purdue University (1978) from
the lab of Prof. Heinz G. Floss. He was a faculty member in the Department of Chemistry and
Biochemistry at The Ohio State University in 1981-2006. Subsequently he moved to the Institute
of Biological Chemistry of Academia Sinica, Taiwan, and served as director during 2006-14. He
is also a professor at the Institute of Biochemical Sciences, National Taiwan University. He was
elected to Fellow, American Association for the Advancement of Science (1992), Academician,

Academia Sinica (2012), and Fellow, The World Academy of Science (2014).

Dr. Tsai’s research subjects in the past 40 years have been in the interface between chemistry and
biology. At the center of his interest is the mechanism of specificity of enzymatic reactions and
protein functions, and he probes these problems by applying emerging methodologies in structural
biology, including nuclear magnetic resonance (NMR), X-ray crystallography and recently cryo-
EM and X-ray free electron laser (XFEL). He has made significant contributions in the
mechanisms and structures of phospholipases, DNA polymerases, kinases, ankyrin-repeat proteins,
and FHA domain proteins. Many of these proteins are relevant to DNA damage, DNA repair, and

cancer signaling, as described in nearly 300 research papers.

Dr. Tsai has trained over 60 Ph. D. students and over 40 postdoctoral fellows, some of them have
become highly successful researchers. In addition, he has been actively involved in developing
infrastructures and services. During his tenure at the Ohio State University, he has established a
chemistry-biology training program and served as director for 8 years, and also served as director
of the Campus Chemical Instrument Center for 14 years, overseeing the operation of NMR and
mass spectrometry. In Academia Sinica he led the Taiwan Protein Project to establish the Academia
Sinica Cryo-EM Facility, and to develop a program to use X-ray free electron laser (XFEL) to

determine reaction intermediates of DNA photolyase at ultrafast time scales.
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Abstract of the Lectures

First Lecture:

Important developments in the past 50 years and major challenges ahead
Moderator: Professor Chan Sun On, Head, New Asia College, CUHK

In the past 50 years, major breakthrough in life science research has occurred in many subjects,
including genomics, proteomics, structural biology, precision medicine, etc. These developments
were the results of advancements in the basic research in chemical and physical sciences. Even so,
the advancement in the development of new drugs and new vaccines are not fast enough, as we
have witnessed in the fight against SARS CoV-2. In this lecture | will explain how basic sciences
contributed to the developments in life sciences in the past half century, and suggest how young
students can be prepared in science to face the new challenges facing human beings in your life

time.

Second Lecture:

Frontiers in structural biology: from snapshots to processes
Moderator: Professor Wong Kam Bo, Director, School of Life Sciences, CUHK

In the past 5-10 years, breakthrough in structural biology has occurred not only in cryo-EM, but
also in X-ray free electron laser (XFEL). Both techniques have broken new grounds in the solution
of high-resolution structures of macromolecular complexes. What is less known is their
applications in the dynamic processes of enzyme catalysis (1). The goal of this lecture is to
illustrate these applications by a story in cryo-EM and one in XFEL. The first story involves ketol-
acid reductoisomerase (KARI) from archaea Sulfolobus solfataricus. Structures of both the Mg2+-
form (KARI:2Mg2+) and its ternary complex (KARI:2Mg2+:NADH:inhibitor) were solved at six
temperatures from 4-70 °C, leading to intermediates of the temperature-induced conformational
change (2). In the second story, we determined the structural mechanism of photolyase-catalyzed
repair of a cyclobutane pyrimidine dimer (CPD) lesion at atomic resolutions via time-resolved
serial femtosecond X-ray crystallography (TR-SFX). A total of 18 snapshots were obtained at
different time points from picoseconds to microseconds. These data describe the complete
molecular mechanism of the widespread DNA repair mechanism, and importantly, chemistry and

enzyme catalysis at work in real time and at atomic resolution (3).



Third Lecture:

The Microscopic World of Proteins
Moderator: Professor Shaw Pang Chui, Director, Biochemistry Programme, CUHK

Proteins are vitally important to living organisms. Malfunction of protein molecules, which
perform most of the functions in our bodies, often leads to serious diseases. In addition, infection
of microorganisms to human also involves protein molecules. For example, COVID-19 is the
disease caused by a new coronavirus. Its infection pathway involves binding of the spike protein
on the viral surface to the human receptor protein. So what do protein molecules look like, and
how do they perform specific functions? The speaker will share with us the breakthroughs in
biochemical research over the last few years, how we observe protein molecules at the nanometer

scale and their functions at the nanosecond time scale.
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Introduction of School of Life Sciences

The School of Life Sciences was established in 2010 under the Faculty of Science by merging the
Departments of Biochemistry and Biology, which are among the oldest departments in CUHK. Our School
offers five major programmes: Biochemistry, Biology, Cell & Molecular Biology, Food & Nutritional
Science, and Molecular Biotechnology, which have trained over 8500 alumni over the years. Our
curriculum is designed to meet the diverse interests of life science students. The students will receive
training in fundamental knowledge in life sciences in their junior years, before they specialize into one of

the five programmes in their senior years.

In addition to quality teaching, we also strive for excellence in research. For example, three research
projects “Plant and Agricultural Biotechnology”, “Centre for Organelle Biogenesis and Function” and
“Center for Genomic Studies on Plant-Environment Interaction for Sustainable Agriculture and Food
Security” led by our school have been selected by the University Grants Committee as one of the Areas-of-
Excellence in Hong Kong. We believe that the best way to train future generation of scientists is to inspire
the students and give them the opportunities to take part in cutting-edge research themselves. To this end,
we have the SMART (Young Scientist Mentorship And Research Training) and DREAM (Dedicated
Research Exchange And Mentorship) programs to allow motivated students to engage in research in local
and overseas laboratories. To equip our students with a global perspective and enhance their learning
experience in a world-renowned university, we have introduced a Berkeley Biosciences Study Abroad

(BBSA) Programme, which enables our students to spend a semester in UC Berkeley.

Research Centres/Units under the School of Life Sciences:
UGC-AO0E Centre for Plant and Agricultural Biotechnology
RGC-AOE Centre for Organelle Biogenesis and Function
Centre for Cell and Developmental Biology

Centre for Novel Biomaterials

Centre for Protein Science and Crystallography

Food Research Centre

Shiu-Ying Hu Herbarium

Simon F S Li Marine Science Laboratory
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