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p16™% Promoter Hypermethylation in Sputum, Blood, and Tissue
from Non-Small Cell Lung Cancer and Pulmonary Inflammation

Jeong Pyo Kim, M.D., Kyong Mee Kim, M.D.", Soon Seog Kwon, M.D., Young Kyoon Kim, M.D., Kwan Hyoung Kim, M.D.,
Hwa Sik Moon, M.D., Jeong Sup Song, M.D., Sung Hak Park, M.D., and Joong Hyun Ahn, M.D.

Department of Internal Medicine, Department of Pathologyl, College of Medicine, the Catholic University of Korea, Seoul, Korea

Background : The aberrant promoter hypermethylation of pl6INK4a, as a tumor suppressor gene, is contributory factor
to non-small cell lung cancer(INSCLC). However, its potential diagnostic impact of lung cancer is unclear. This study
measured the level of pI6™* promoter hypermethylation in the sputum and blood, and compared this with the level
measured in the tissue obtained from NSCLC and pulmonary inflammation.

Methods : Of the patients who visited the Our Lady of Mercy Hospital in Incheon, Korea for an evaluation of a lung
mass and underwent blood, sputum, and tissue tests, 23patients (18 NSCLC, 5 pulmonary inflammation) were enrolled
in this study. DNA was extracted from each sample and the level of pl NK4anlethylation was determined using
methylation-specific polymerase chain reaction.

Results : p16™“* methylation of the blood was observed in 88.9% (16 of 18) and 20.0% (1 of 5) of NSCLC and from
pulmonary inflammation samples, respectively (P=0.008). Methylation of the sputum was observed in 83.3% (10 of 12)
80.0% (4 of 5) of NSCLC and pulmonary inflammation samples, respectively (P=1.00). Among the 8 NSCLC tissue
samples, methylation changes were detected in 75.0% of samples (6 cases). Four out of seven tissue samples (57.1%)
showed concordance, being methylated in both the blood and sputum.

Conclusions : There was a higher level of pl g methylation of the blood from NSCLC patients than from pulmonary
inflammation. The tissue showed a high concordance with the blood in the NSCLC samples. These findings suggest that
pl g promoter hypermethylation of the blood can used to discriminate between NSCLC and pulmonary inflammation.
(Tuberc Respir Dis 2006; 60: 160-171)
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Table 1. Clinical characteristics of patients®

Characteristic NSCLC* Pulmonary inflammation P value
No. of cases 18 5
Age (yr) 68+8 6510 0.549
Sex (no. of cases)
Male 16 4
Female 2 1 0.539
Smoking history
Pack-years 39425 24+25 0.329
Current (no. of cases) 12 1
Former 4 2
Years since quitting 10+13 10+13
Never 2 2 4

*Plus-minus values are mean+SD.
+ NSCLC: non-small cell lung cancer

6. Carcinoembryonic antigen (CEA) X

&% CEAT chemiluminescent immunoassay Kits
o} Immulite 2000 immunoassay system (DPC, U-
SA)E o] &3t (B M9l <5 ng/mL) WA 54
319l A= <5 ng/mL, >5 ng/mL=Z 27} -3}

A #2498 SPSS 10.0 (SPSS Inc, USA)S Ab
oh A 2E 44 dEdS aFe o ¥
2 3 CEAQ #boli= Mann-Whitney U
testE AlWstATh F 2153k AW, 7H AEAAL
g gl 7hefo] wdst ol FFEAAMNE]
Zpolo} H4 CEA 7ol o #Hotae] dAids ¢
o}1 7] 9]3}o] Fisher's exact testE A3ttt 7
o 159 Wrle] wE AdFBAE Spearman’s rho
correlation analysisg A3ttt P gke] 0.05 w|=F
A AE FAA Fool A= o= 3t
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(P=0.539) ‘3~< A9 (P=0329)9] #tol= AN
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Table 2. p16™“? hypermethylation in NSCLC* and pulmonary inflammation

Sample (no. of cases) NSCLC Pulmonary inflmmation P value
Blood 16/18 (88.9%) 1/5 (20.0%) 0.008
Sputum 10/12 (83.3%) 4/5 (80.0%) 1.00
Tissue 6/8 (75.0%)

*NSCLC: non small cell lung cancer
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A. NSCLC
M 1 2 3 4 5
151 bp H Unmethylated
1B0bp — Methylated
B. Pulmonary inflammation
Unmethylated
150 bp —
151 bp oo ‘ J — Methylated

Figure 1. Analysis of p16INK4a promoter hypermethylation in blood from NSCLC and pulmonary
inflammation. Bisulfite modified DNA was amplified by primers specific to unmethylated or methylated
alleles of p16INK4a. The prescence of visible PCR product in each lanes marked unmethylated or

methylated.
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A. NSCLC

M 1 2 3 4 5

_— o

150 DP o

Methylated
157 bP e

B. Pulmonary inflammation

M 1 2 3 4 5

Unmethylated

Methylated

Figure 2. Analysis of p16INK4a promoter hypermethylation in sputum from NSCLC and pulmonary
inflammation.

Unmethylated

—  Methylated

Figure 3. Analysis of p16INK4a promoter hypermethylation in tissue from NSCLC. Methylation was
observed in six of eight cases.
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: P16™“% hypermethylation in NSCLC and pulmonary inflammation

Table 3. Combined p716™“® hypermethylation in blood, sputum, and tissue from NSCLC*

Methylation statust No. of cases %

T+

B+S+ 57.1
B+S 14.3
T

B+S+ 14.3
B+S 14.3
Total 100

*NSCLC: non small cell lung cancer
+ T: tissue, B: blood, S: sputum

¥ One case of total 8 tissue was excluded, since the one’s sputum DNA could not be acquired.
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