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Abstract: The dogma in DNA repair by a DNA polymerase is that a DNA polymerase must bind the damaged
DNA first, then followed by the binding of Mg-dNTP. This ensures fidelity control of DNA synthesis or repair
based on Watson-Crick base pairing rule. In about a decade ago, we used solution NMR to discover that the
DNA polymerase from Africa swine fever virus (Pol X) does not follow this conventional pathway. Instead, the
highly error prone Pol X can pre-bind Mg-dGTP and stabilizes a syn dGTP conformation prior to DNA binding,
therefore enabling it to escape from Watson-Crick base pairing rule, and catalyzes an anti:syn dG:dGTP (G:G)
mismatch. We used NMR to refine the structure of apo-Pol X, determined the binary structure of Pol X:MgdGTP,
and the ternary complex of Pol X:DNA:MgdGTP containing a G:G mismatch, identified active site His115 being
responsible for the mismatch formation, and provided a structural view for the catalysis of a G:G mismatch [1].
Subsequently, we also discovered that mammalian DNA polymerase  (Pol ) also possess this productive Mg-
dNTP pre-binding ability [2,3]. We then also reported another surprise for the ability of human DNA polymerase
 (Pol ) to prebind MndTNP (but not MgdNTP) productively, solving the long-standing puzzle on the mutagenic
property of this enzyme when replacing Mg2+ with Mn2+ [4]. In addition, I will also cover the recent collaborative
research accomplishment in DNA repair by a photolyase making use of the SACLA facility in Spring 8 Japan
and SWISSFEL in Switzerland.[5,6]
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