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Telomerase Activity in Primary Lung Cancers
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Background : Telomerase enzyme activity is not detected in most normal cells, a phonomenon believed to be
associated with limitations on cellular proliferation. Since this activity is detected in nearly all human tumor, in-
cluding lung cancers, it has been suggested that telomerase activation may be coupled to acquisition of malig-
nant phenotype. In this study, we determined whether telomerase activity was associated with tumor pathologic
stage.

Methods : Primary tumor specimens obtained by bronchoscopic biopsies from 33 patients were analyzed.
Telomerase activity was measured by means of a modified Telomeric Repeat Amplication Protocol(TRAP)
assay.

Results : Telomerase activity was detected in 23 of the 27 non-small-cell lung cancer and 5 of 6 small-cell
lung cancer. A few primary tumors did not appear to have detectable telomerase activity. Positive associations
were found between the telomerase-positive rate and tumor stage(p<<0.05).

Conclusion : High telomerase activity is detected frequently in primary lung cancers that exhibit high tumor
cell proliferation rates and advanced pathologic stage. (Tuberculosis and Respiratory Diseases 1999, 46 : 195-
203)
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Table 1. Associations among cell types, clinical stage and telomerase activity as determined
by TRAP assay in lung cancer tissues from bronchoscopic biopsies

. TRAP assay
No. Cell type Age(y)/sex Clinical stage
result
1.  Squamous cell carcinoma 47/M m positive
2. Squamous cell carcinoma 56/M b positive
3. Squamous cell carcinoma 48/M v positive
4. Squamous cell carcinoma 55/M v positive
5. Squamous cell carcinoma 56/F mb positive
6. Squamous cell carcinoma 52/M 1\ positive
7. Squamous cell carcinoma 61/M Ma positive
8. Squamous cell carcinoma 58/M )\ positive
9. Squamous cell carcinoma 44/M mb positive
10. Squamous cell carcinoma 56/M b positive
11. Squamous cell carcinoma 52/M Ma positive
12. Squamous cell carcinoma 52/M Ob positive
13. Squamous cell carcinoma 62/M mb positive
14. Squamous cell carcinoma 49/M Ma positive
15. Squamous cell carcinoma 65/M Ma positive
16. Squamous cell carcinoma 61/M mb positive
17. Squamous cell carcinoma 66/M ob positive
18. Squamous cell carcinoma 58/M v positive
19. Squamous cell carcinoma 75/M N positive
20. Squamous cell carcinoma 48/M Ma negative
21. Squamous cell carcinoma 65/M Ob negative
22. Adenocarcinoma 68/M b positive
23. Adenocarcinoma 43/M Ma positive
24. Adenocarcinoma 53/M Ob negative
25. Adenocarcinoma 49/M v positive
26. Adenocarcinoma 51/M mb positive
27. Adenocarcinoma 48/F Illa negative
28. Small cell carcinoma 62/M extensive positive
29. Small cell carcinoma 64/M extensive positive
30. Small cell carcinoma 49/M extensive positive
31. Small cell carcinoma 45/F limited negative
32. Small cell carcinoma 68/M limited positive
33.  Small cell carcinoma 63/M limited positive

— 198 —



— Telomerase activity in primary lung cancers —

Table 2. Composition of telomerase activity in small-cell and non-small~cell lung cancer tissues

from bronchoscopic biopsies

No. of No. of
Histology telomerase negative telomerase positive

samples samples

Small-cell lung cancer 1 5(83)
Non-small-cell lung cancer 4 23(85)
Squamous 2 19(90)
Adenocarcinoma 2 4(67)
Total 5(15) 28(85)

Parentheses represent percentages.

Table 3. Comparison of tumor stage with telomerase activity in primary non-small-cell lung cancer

No. of No. of
Clinical stage telomerase negative telomerase positive
samples samples
I 3(50) 3(50)
il 1(7) 13(93)
N 0(0) 7(100)
Total 4(15) 23(85)

Parentheses represent percentages.
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Fig. 1. Telomeric repeat amplication protocol(TRAP) assays of primary lung cancer tissues.
Samples obtained from bronchoscopic biopsy were extracted by mechanical
homogenization in detergent lysis buffer and the supernatants were used for TRAP as-
says. Telomerase activity results in a 6-bp ladder when the PCR products are
electrophoresed on a polyacrylamide gel. Tumor samples of squamous cell carcinoma
(stage IV) showed strong 6-bp ladder signals(lane 4).
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