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Table S1. Comparison of analytical performance of different methods for T4 PNKP 

activity detection

Methods Detection limit (U/mL) References

32
P-labeling 0.17 1

Fluorescence 0.04 2

Fluorescence 0.05 3

Fluorescence 0.01 4

Fluorescence 0.02 5

Fluorescence 0.49 6

Fluorescence 0.1 7

Colorimetric 0.06 8

Luminescence 0.05 9

Electrochemistry 0.01 10

Fluorescence 0.02 Our method



Table S2. The relative standard deviations of Fig. 3 and Fig. 5.

Concentration of T4 PNKP (U mL-1) RSD(%), n=3
0.02 6.26
0.05 3.40
0.1 4.64
0.2 2.80
2 1.50
5 3.28
10 2.50

Fig. 3

20 2.65
Concentration of T4 PNKP (U mL-1) RSD(%), n=3

0.02 5.96
0.05 3.75
0.1 3.60
0.2 4.06
2 3.94
5 3.68
10 2.76

Fig. 5

20 2.86



Fig. S1. Investigation of the fluorescence intensity of obtained CuNPs as a function of 

amplification time. (Probe 1, 50 nM; T4 PNKP, 25 U/mL; KF polymerase, 25 U/mL; 

Nb.BbvCΙ, 50 U/mL; dNTPs, 200 μM; ascorbate, 5 mM; Cu2+, 200 μM).



Fig. S2. Effect of Nb.BbvCI concentration on fluorescence intensity. The results were 

the average of three repetitive experiments with error bars indicating the standard 

deviation. (Probe 1, 50 nM; T4 PNKP, 25 U/mL; KF polymerase, 25 U/mL; dNTPs, 

200 μM; ascorbate, 5 mM; Cu2+, 200 μM).



Fig. S3. (A) Optimization of dNTPs concentration. The concentration of KF 

polymerase was 25 U/mL. (B) Optimization of KF polymerase concentration. The 

concentration of dNTPs was 200 μM. (Probe 1, 50 nM; T4 PNKP, 25 U/mL; 

Nb.BbvCΙ, 50 U/mL; ascorbate, 5 mM; Cu2+, 200 μM).

 



 Fig. S4. Fluorescence spectra of the obtained CuNPs with T4 PNKP (black 

histogram) and without T4 PNKP (gray histogram) in the presence of different orders 

of addition of three enzyme : (1) T4 PNKP + KF polymerase + Nb.BbvCΙ; (2) T4 

PNKP + Nb.BbvCΙ+ KF polymerase; (3) KF polymerase + T4 PNKP + Nb.BbvCΙ; (4) 

KF polymerase + Nb.BbvCΙ + T4 PNKP; (5) Nb.BbvCΙ + T4 PNKP + KF polymerase; 

(6) Nb.BbvCΙ+ KF polymerase + T4 PNKP. (Probe 1, 50 nM; T4 PNKP, 25 U/mL; 

KF polymerase, 25 U/mL; Nb.BbvCΙ, 50 U/mL; dNTPs, 200 μM; ascorbate, 5 mM; 

Cu2+, 200 μM).
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