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Loss of Heterozygosity at 3p in Korean Non-Small Cell Lung Cancer
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Purpose : Frequent deletion of 3p in numerous cancer including lung cancer suggests the presence of tumor
suppressor gene. 3p has been analysed by RFLP and PCR-LLOH of microsatellite locus. In this study, we ob-
served the deletion of 3p in Korean NSCLC by PCR-LOH of 4 microsatellite loci and investigated the clinical
significance.

Method : 62 surgically resected NSCLC DNA and normal lung DNA have been analysed by PCR-LOH at
three dinucleotide[D351228 (3pl4.1-14.3), D3S1067 (3pl14.3-21.1), D3S1029 (3p21.1-21.3)] and one
tetranucleotide[ D3S1537 (3p 22-24.2) ] repeat microsatellite loci.

Results : Among 59 informative cases, 3p deletion by PCR-LOH at four microsatellite loci was found in 31 pa-
tients (52.5%). 3p deletion were found in 55% of squamous cell lung cancer and 47% of adenocarcinoma pa-
tients. No significant difference has been found in clinical parameters such as staging, smoking and survival ac-
cording to the status of 3p deletion.

Conclusion : Deletions in 3p have played an important role in Korean NSCLC though no clinical significance
was detected. (Tuberculosis and Respiratory Diseases 1998, 45 : 975-983)
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Table 1. Clinical characteristics of the NSCLC patients enrolled in this study

Clinical parameter No
- Sex (Male : Female) 53/9
Age 31-73 (62 : median)
Squamous cell/Adenocarcinoma 41/21
Smoker/Non-smoker 50/12
Tumor stage
T1 1
T2 38
T3 19
T4 3
Lymph node stage
NO 20
N1 18
N2 24
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Table 2. Primer sequences of microsatellite loci of 3p'"

Locus Primer sequences Products size

D3S1228 (CA) TCCTTAACTCTTTCTCTGTGAGTTG (F) 84bp
(3pl4.1-14.3) TCTAGGAAAGGGATTAGGAAGGA (R)

D3S1067 (CA) TCATCTATCTCCCAACTGTTGAG (F) 95bp
(3pl4.3-21.1) GAGCACTACCTGTTTAAGATAGG (R)

D3§1029 (CA) ATACTCTGGACCCAGATTGATTAC (F) 168bp
(3p21.2-21.3) TAATTCCCAAATGGTTTAAGGGGAG (R)

D3S1537 (tetra) CTATAAAATGGCTATACCCAG (F) 212bp

(3p22-24,2)

CTATTTTTGGACCCAGTAACC (R)

4 5 6

Fig. 1. PCR-LOH of D3S1537 (3p22-24.2) (N : Normal, T ; Tumor)
(First pair of N, T showed PCR-LOH. Third pair of N, T were informative case with
no LOH. Fourth pair were not informative case. Fifth pair showed PCR-LOH again.)
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Fig. 2. PCR-LOH of D3S1029 (First pair
showed PCR-LOH of tumor DNA ).
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Table 3. Incidence of informative case and PCR-LOH in each microsatellite loci

No. of Informative case

PCR-LOH

D351228 (3pl14.1-14.3)
D3S1067 (3pl4.3-21.1)
D351029 (3p21.1-21.3)
D3S1537 (3p22-24.2)

48/62 (77%)
50/62 (80%)
35/62 (56%)
54/62 (87%)

9/48 (18.7%)
6/50 (12%)

9/35 (25.7%)
16/54 (29.6%)

Any of above 4 loci

59/62 (95%)

31/59 (52.5%)

Table 4. Characteristics of the patients according to 3p LOH

Factors 3p LOH (31) Normal 3p (28)
Sex (M : F) 27/4 25/3
Smoker/Non-smoker 26/5 22/6
Squamous cell ca 22 18
Adenocarcinoma 9 10
Tumor stage
T1 1 0
T2 21 15
T3 7 12
T4 2 1
Node stage
NO 13 7
N1 7 10
N2 1 11

of. No statistical significance was found in clinical parameters.
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Fig. 3. Survival curve of total lung cancer patients according to the status of 3p deletion (not

significant).
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Fig. 4. Survival curve of the patients with squamous cell lung cancer according to the status of

3p deletion (not significant).
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Fig. 5. Survival curves of the patients with adenocarcinoma of lung according to the status of

3p deletion (not significant).

Ha otk € dFeAe #5418 vlaMEgE
Aoz 3pe 4%9)2] microsatellite locusol] ok
PCR-LOHE A3l deletions] HiEE FHisin
3 Y3 ojg golr iz} &ttt

FI-

3pe] 3892} CA repeat [D3S1228 (3pl4.1-14.
3), D3S1067 (3pl14.3-21.1), D3S1029 (3p21.1-
21.3)] 2 1599} tetra repeat [D3S1537 (3p 22
-24.2)]19] microsatelliteg thato.2 PCR& A3
gl ¥ polyacrylamide geldA] A7|49% ¥ X-ray
filmol] @484t 44 el DNAS] PCR prod-
ucte} 5t DNA 2] PCR producte] band& H]msh
o] LOH7} Sl& 7498 #a3id.

Z 1}

629 ¢ vlANELRA} F 5994 informative
caseo|¢i o}F 31%(52.5%)94 PCR-LOHE&
He] 3p9] deletiono] U&-& #ABIKCE. 3p dele-

tione] 5o mel @xke] FAY, Wyl % Helad
9}  Aol(squamous cell carcinoma : 55%,
adenocarcinoma : 47%)& #3% 4 ¢ =3
3p deletion?] -5+ HlAA EsGPAe] FE7IT
= Hue Fx| & o squamous cell carcino-
ma % adenocarcinoma® Vi FoAE AEAL
o xtol7} gldct.

# B

B A7¢] ARz 3p deletion® T HlAMT
vt @A oA Bol #AEH T8 AL s o
v AAH EYate] AL dBE F sl

&% o 8 ¥
1 olAldd, w54, HES, vhag, 3AS, MA

Q, H&A, MAd: B2 YZE ZARE
EXEIA, pl8, Mg, W@ud HAEAR,

— 981 —




— C.T. Lee, et al —

1996

2. Marshall CJ : Tumor suppressor genes. Cell 64 :
313, 1991

3. Whang-Peng J, Kao-Shan C, Lee E, Bunn P Jr,
Carney D, Gazdar AF, Minna JD . A specific
chromosome defect associated with human small
cell lung cancer : deletion 3p(14-23). Science
{Washington DC) 215 : 181, 1982

4, Sato S, Nakamura Y, Tsuchiya E : Differences of
allelotype between squamous cell carcinoma and
adenocarcinoma of the lung. Cancer Res 54 :
5652, 1994

5. Kok K, Osinga J, Carritt B, Davis M, vanderHout
A, vanderVeen A, Landsvater R, deleij L,
Berendsen H, Postmus P, Poppema S, Buys C :
Deletion of a DNA sequence at the chromosomal
region 3p21 in all major types of lung cancer. Na-
ture(London) 330 : 578, 1987

6. Brauch H, Johnson B, Hovis J, Yano T, Gazdar
A, Pettingill OS, Graziano S, Sorenson GD,
Poiesz B, Minna J, Linehan M, Zbar B : Molecu-
lar analysis of the short arm of chromosome 3 in
small-cell and non-small cell carcinoma of the
lung. N Eng J Med 317 : 1109, 1987

7. Yokota J, Wada M, Shimosato Y, Terada M,

Shigimura T : Loss of heterozygosity of chromo-
some 3, 13, and 17 in small-cell carcinoma and
on chromosome 3 in adenocarcinoma of the lung.
Proc Natl Acad Sci USA 84 : 9252, 1987

8. Naylor SL, Johnson BE, Minna JD, Sakaguchi
A Loss of heterozygosity of chromosome 3p
markers in small cell lung cancer. Nature(Lon-
don) 329 : 451, 1987

9. Weber JL, May PE . Abundant class of human
DNA polymorphisms which can be typed using
the polymerase chain reaction. Am J Hum Genet
44 : 388, 1989

10. Maestro R, Gasparotto D, Vukosavlevic T,
Barzan L, Sulfaro S, Boiocchi M. Three discrete
regions of deletion at 3p in head and neck can-
cers. Cancer Res 53 : 5775, 1993

11. Jones MH, Yamakawa K, Nakamura Y : Isola-
tion and characterization of 19 dinucleotide re-
peats polymorphism on chromosome 3p. Human
Mol Genet 1 : 131, 1992

12. Litt M, Hauge X, Sharma V :Shadow bands
seen when typing polymorphic dinucleotide re-
peats : some causes and cures. BioTechniques 15
: 280, 1993

13. Hibi K, Takahashi T, Yamakawa K, Ueda R,
Sekido Y, Ariyoshi Y, Suyama M, Takagi H,
Nakamura Y, Takahashi T. Three distinct re-
gions involved in 3p deletion in human lung can-
cer. Oncogene 7 . 445, 1992

14. Mitsudomi T, Oyama T, Nishida K, Ogami A,
Osaki T, Sugio K, Yasumoto K, Sugimachi K,
Gazdar AF : Loss of heterozygosity at 3p in non-
small cell lung cancer and its prognostic implica-.
tion. Clin Cancer Res 2 ; 1185, 1996

15. Wu X, Zhao Y, Honn S, Tomlinson GE, Minna
JD, Hong WK, Spitz MR : Benzo[a]pyrene diol
epoxide-induced 3p21.3 aberrations and genetic
predisposition to lung cancer. Cancer Res 58 :
1605, 1998

16. Hung J, Kishimoto Y, Sugio K, Virmani A, McIn-
tyre DD, Minna JD, Gazdar AF : Allele specific
chromosome 3p deletions occur at an early stage
in the pathogenesis of lung carcinoma. JAMA
273 : 558, 1995

17. Wistuba II, Lam S, Behrens C, Virmani AK,
Fong KM, LeRiche J, Samet JM, Srivastava S,
Minna JD, Gazdar AF . Molecular damage in the
bronchial epithelium of current and former smok-
ers. J Natl Cancer Inst 89 : 1366, 1997

- 982 —



— Loss of heterozygosity at 3p in Korean non-small cell lung cancer —

18. Horio Y, Takahashi T, Kuroishi T, Hibi K, nostic significance of p53 mutations and 3p dele-
Suyama M, Niimi T, Shimokata K, Yamakawa tions in primary resected non-small cell lung can-
K, Nakamura Y, Ueda R, Takahashi T : Prog- cer. Cancer Res 53 : 1, 1993

— 983 —




	a: 
	f: 


