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Abstract T4 polynucleotide kinase (T4 PNK) is a major member of the 5'-kinase family and can transfer
the y-site phosphate group of adenosine triphosphate to the 5'-hydroxyl group of single-stranded and doub-
le-stranded DNA for phosphorylation. The phosphorylation of 5'-hydroxyl terminus in nucleic acids plays
an important role in DNA recombination, replication and damage, and is closely related to the formation
and development of malignant diseases. Therefore, the construction of a sensitive T4 PNK detection meth-
od is of great significance for the early treatment of many diseases. Herein, we proposed a strategy for de-
tecting T4 PNK activity based on A-exonuclease driven fluorescence signal reduction and labeling-free sen-
sor. Firstly, the T4 PNK can be used to change the 5’ end of DNA from hydroxylation to phosphorylation.
Secondly, the phosphorylated DNA can be degraded by A-exonuclease specific recognition and cleavage.
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As a result, the binding sites with the fluorescent dye SG I were sharply reduced. The output of the fluo-
rescent signal was switched from the “on” mode to the “off” mode., and the fluorescence intensity was
greatly reduced. Therefore, the degree of fluorescence reduction can be used to realize the label-free fluo-
rescence quantitative detection of T4 PNK.
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signal readout LOD/ (U+ mL™Y) linear range/ (U » mL.™1) Ref.

fluorescence 0.0089 0.01-5.0 [13]

dark field microscope 0.0058 0.01-1.0 [16]

fluorescence 0.0067 0.01-0.3 [17]

linear sweep voltammetry 0.0100 0.1-20.0 [18]
fluorescence 0.0173 0.01-5.0 this work
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X 25 R R WIL X T4 PNK 0 B A B4 i sk,
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