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Professor Ming-Daw Tsai received B.S. degree from National Taiwan University (1972) and Ph.D. from Purdue
University (1978), and served in the faculty of 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. His honors
include Alfred P. Sloan Fellowship (1983-1985), Camille and Henry Dreyfus Teacher-Scholar Award (1985-1990),
AAAS Fellow (1992), Academician of Academia Sinica (2012), and Fellow of The World Academy of Sciences (2014).
His research interests include mechanistic enzymology of phosphoryl transfer enzymes particularly DNA polymerases
and kinases, and structure-function relationship of proteins in DNA damage response and cancer signaling,
particularly ankyrin repeat proteins and FHA domain proteins. A recent focus is on the roles of TIFA in cancer and
immunity. Currently he is Director of Taiwan Protein Project and Academia Sinica Cryo-EM Center.
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Lecture: New Horizon in Enzymology from Cryo-EM and X-ray Free-electron Laser (XFEL)
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Structural determination of enzymes has been an integral part of mechanistic enzymology. However, the two common
approaches, X-ray crystallography and nuclear magnetic resonance (NMR), can only be obtained at specific conditions,
whereas mechanistic analysis often covers a broad range of conditions. These limitations are being overcome by two
emerging structural biology techniques: Cryo-EM can facilitate structural determination at multiple solution
conditions with various intermediate complexes, while XFEL allows determination of multiple intermediate
structures at ultrashort time intervals. In this lecture I will illustrate applications of the conventional X-ray
crystallography and NMR to the study of DNA polymerases, the modern high-resolution cryo-EM to the mechanism of
ketol-acid reductoisomerase (KARI), and the emerging XFEL to the photoreduction mechanism of a DNA photolyase.
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