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A Ligase Reaction-mediated Fluorescent Strategy for Highly Efficient
Assaying of Uracil-DNA Glycosylase Activity
WU Yu-shu! WU Min* LIU Min'

(1. Institute of BioPharmceutical Research, Liaocheng University, Liaocheng 252059, China;2. Liaocheng People’s
Hospital, Liaocheng 252000, China)

Abstract Objective: Sensitive detection of uraci-DNA glycosylase (UDG) activity is beneficial for
biomedical study and disease prognosis. Here, a ligase reaction-mediated fluorescent strategy was con-
structed for highly efficient detection of UDG activity. Methods: In the strategy, two short oligonucle-
otides were separately hybridized to one-half of the loop of a hairpin probe to form a DNA complex with
a nick. Under the action of UDG, only one uracil base in the hairpin-loop was removed to generate
apurinic/apyrimidinic (AP) site. Accordingly, the AP site locating at the 3”-side of the nick could inhib-
it the ligase reaction, leaving the toehold and branch-migration domains in the ends of hairpin probe are
still adjacent. Subsequently, the adjacent toehold and branch-migration domains could initiate the hy-
bridization chain reaction (HCR), generating numerous G-quadruplex (G4) structures. Finally, the G4
structures could interact with N-methyl-mesoporphyrin IX (NMM) to generate enhanced fluorescent sig-
nal. Results: The detection limit was as low as 0. 000 20 U/mL for UDG. In addition, UDG could be
well distinguished from other DNA glycosylases. Conclusion: This strategy provided a promising tool
for sensitive quantification of UDG activity in biomedical study and disease prognosis.

Key words ligase reaction;uracil-DNA glycosylase;only one uracil base;apurinic/apyrimidinic site;

mismatched base



