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Table S1. CV values from the samples containing HeLa cell extract at different numbers. CV 

values were calculated as S/M × 100 where M and S are mean and standard deviation of PGM 

signals based on the triplicate measurements, respectively. The concentrations of dNTP and 

TSP were 0.1 mM each and 0.5 μM, respectively. The times for telomere elongation and KCER 

were 90 and 60 min, respectively.

HeLa cell numbers M S CV (%)

0 29.4 0.79 2.67

10 32.7 0.58 1.77

20 34.4 1.14 3.31

50 36.0 1.00 2.78

100 37.0 1.00 2.70

500 39.5 0.71 1.79

1,000 41.0 1.00 2.44

10,000 44.0 1.00 2.27



Table S2. Comparison of this method with previous PGM-utilized telomerase assays.

Detection limit
Material/Method

(cells/mL) (cells)

Assay 
time 
(min)

Limitations Referenc
e

DNA-capped 
mesoporous silica 

nanoparticle
80 - 90

- Preparation of 
nanomaterial

- Centrifugation step
1

Strand 
displacement 
amplification

400 20 220
- Labeling with 

invertase
- Washing step

2

Invertase-labeled 
DNA 67 - 200

- Labeling with 
invertase

- Washing step
3

Kinase-catalyzed 
cascade 

enzymatic 
reaction

125 5 150 - This work



Figure S1. PGM signals from the samples (a) without and (b) with telomerase in the presence 

of HK only. The concentrations of dNTP and TSP were 0.1 mM each and 0.5 μM, respectively. 

The HeLa cell extract equivalent to 104 cells was added. The times for telomere elongation and 

KCER were 90 and 60 min, respectively.



Figure S2. PGM signals from the KCER solutions in the (a) absence and (b) presence of HeLa 

cell extract equivalent to 104 cells. The time for KCER was 120 min.



Figure S3. PAGE results of the samples in which each of dNTPs ((1) dATP, (2) dTTP, (3) 

dGTP, or (4) dCTP) was omitted. The concentrations of each dNTP and TSP were 0.1 mM and 

0.5 μM, respectively. The HeLa cell extract equivalent to 104 cells was added. The time for 

telomere elongation was 90 min.



Figure S4. Optimization of the concentrations of (a) dNTP and (b) TSP by (1) measuring PGM 

signals from the samples in the absence and presence of telomerase and (2) examining PGM 

signal change defined as P/P0 where P0 and P are PGM signals in the absence and presence of 

telomerase, respectively. The concentrations of TSP and dNTP for the optimization of (a) 

dNTP and (b) TSP concentration were 0.5 μM and 0.1 mM each, respectively. The HeLa cell 

extract equivalent to 104 cells was added. The times for telomere elongation and KCER were 

90 and 60 min, respectively.



Figure S5. Optimization of the times for (a) telomere elongation and (b) KCER by (1) 

measuring PGM signals from the samples in the absence and presence of telomerase and (2) 

examining PGM signal change defined as P/P0 where P0 and P are PGM signals in the absence 

and presence of telomerase, respectively. The concentrations of dNTP and TSP were 0.1 mM 

each and 0.5 μM, respectively. The HeLa cell extract equivalent to 104 cells was added. The 

times of KCER and telomere elongation for the optimization of (a) telomere elongation and (b) 

KCER time were 60 and 90 min, respectively.



Figure S6. Telomerase activity of different types of cells including MRC-5, HeLa, A549, 

MCF-7, and Hep G2 determined by conventional TRAP assay. The fluorescence intensity of 

the samples in the presence of different types of cells was measured after the completion of 

TRAP assay. NC indicates the negative control without cell extract.



Figure S7. Measurement of PGM signals from the samples (a) without and (b) with AZT. The 

concentrations of dNTP, glucose, PEP, and AZT were 0.1 mM each, 2 mM, 2 mM, and 20 nM, 

respectively. The time for KCER was 60 min. The p-value was calculated based on unpaired 

two-tailed t-test.
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