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A Study of Microsatellite Instability in Primary Small Cell Lung
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Background : Genomic instability, which is manifested by the replication error (RER) phenotype, has been
proposed for the promotion of genetic alterations necessary for carcinogenesis. Merlo et al, reported frequent
microsatellite instability in primary small cell lung cancers. However, Kim et al. found that instability occurred
in only 1% of the loci tested and did not resemble the replication error-positive phenotype. The significance of
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microsatellite instability in the tumorigenesis of small cell lung cancer as well as the relationship between
microsatellite instability and its clinical prognosis was investigated in our study.

Methods : Fifteen primary small cell lung cancers were chosen for this study. The DNAs extracted from paraf-
fin-embedded tissue blocks with primary tumor and corresponding control tissue were investigated. Forty
microsatellite markers on chromosome 1p, 2p, 3p, 5q, 6p, 6g 9p, 9q 13q, and 17p were used in the
microsatellite analysis.

Results : Thirteen (86.7%) of 15 tumaors exhibited LOH in at least one of the tested microsatellite markers.
Three of 13 tumors exhibiting LOH lost a larger area in chromosome 9p. LOH was shown in 72.7% on chromo-
some 2p, 40% on 3p, 50% on 5q, 46.7% on 9p, 69.2% on 13q, and 66.7% on 17p(Table 1). Nine (60%) of 15
tumors exhibited shifted bands in at least one of the tested microsatellite markers. Nine cases exhibiting shifted
bands showed altered loci ranging 2.5~52.5% (mean 9.4% =+ 16.19)(Table 2). Shifted bands occurred in 5.7%
(34 of 600) of the loci tested (Table 2). Nine cases with shifted bands exhibited LOH ranging between 0~83.3
%, and the median survival duration of those cases was 35 weeks. Six cases without shifted bands exhibited
LOH ranging between 0~83.3%, and the median survival duration of those cases was 73 weeks. There was
no significant difference between median survival durations of the two groups(p=0.4712).

Conclusion : Microsatellite instability as well as the inactivation of several tumor suppressor genes may play
important roles in the development and progression process of tumors. However, the relationship between
microsatellite instability and its clinical prognosis in primary small cell lung cancer could not be established.
(Tuberculosis and Respiratory Diseases 2000, 48 © 180-190)
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Fig. 1. Microsatellite instability in normal (N) and tumor (T) tissue from five representative
small cell lung cancer(SCLC) patients. The markers D25136 (SCLC 4 and SCLC 12),
DG5171 and D9S1853 (SCLC 4), and D9S161 (SCLC 13) revealed novel bands, repre-
senting altered (deleted or expanded) alleles. LOH was found for the markers D175786
(SCLC 4 and SCLC 12), D65255, D95146 and [INF-a (SCLC 8), D95269 and
DI9S157 (SCLC 5), D6S105 (SCLC 12), and D135133 (SCLC 13).

olg3t] 12.5u¢ volumeo . A3t ; 20 ng
genomic DNA, 1% dimethylsulfoxide, 200 mM
dNTP, 1.5 mM MgCl,, 0.4 mM PCR primers in-
cluding 0.1 mM [y-*P] labeled primer, and 0.5
units of Tag DNA polymerase (GIBCO-BRL,
Gaithersburg, MD).

DNA+ temperature cycler(Hybaid ; Omni-
gene, Woodbridge, NJ)& o83t 500- ¢ plas-
tic tubesdjlA] 95°C 30%, 52-60TC 60%, g
70°C 60& B¢t 35 cyclesg ZEF g 70°ColA
5% < extensionA|AY. FHALANNE B
6% polyacrylamide—urea-formamide gelojjAl A
719% o8 H2A)7]|1, autoradiography& A|%3}

At 49 Ade LAl diEYE 24 1
e A% At A4 gz vmsle 50% o4
ZA43P3 LOH (loss of heterozygosity) 2 3 2)3}%]
o =8 A dizToA BEEA g A2 Uy
Ydo] WA A9 shifted bandsz I3t
(Fig. 1).
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A4sld s, Wilcoxon test2 #2418 v,
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79 13¢1(86.7%)°]%ic}. 2) LOH7} #&49 13
o3 3dldAe G 9pe] FUNT AN A&
o] #&=|Uct. 3) LOHE 9AAl 2pdlA 72.7%,
HAA 3p 40%, A 5q 50%, HHA 9p 46.7
%, 944 13q 69.2%, 18] GAA 17poA 66.
7%7} BE=cH(Table 1). 4) 4 g4 1542
o)Al shifted bands7} 17/)ele B A= 94
(60%)°]%lct. 5) Shifted bands, & microsatel-
lite E9tA3E Kol 94 altered locits 2.5~

52.5% (H# 9.4% +16.19) 94 @&5]cH(Table
2). 6) AR % 6007% loci 34 shifted bands
7} Sl A 34 lociZ 5.7%9°]tH(Table 2).
7) Shifted bands& Hol& 944 LOH= 0~83.
3% 74 FEEAeH, FYYEIINE 355090}
Shifted bands& X.0]x] ¥+ 694 LOHE 0~
83.3% 7k BEEAYoH, FYYE/NE 73F0|%
tH(Table 1). 22y} FF7te] FHBEINE 9
% xpol7}t PtH(p=0.4712).

Table 1. Frequency of allelic loss (LOH) in primary small cell lung cancer

2p 3p

9p 9q 13q 17p

9 SCLCs with 5/6 1/4
shifted bands (83.3%) (25%)

3/6 3/9 3/9 4/7 4/6
(50%) (33.3%) (33.3%) (57.1%) (66.7%)

6 SCLCs without 3/6 3/6 3/6 4/6 5/6 5/6 4/6
shifted bands (50%) (50%) (50%) (66.7%) (83.3%) (83.3%) (66.7%)
Total 8/11 4/10 6/12 7/15 8/15 9/13 8/12

(72.7%) (40%)

(50%) (46.7%) (53.3%) (69.2%) (66.7%)

Table 2. Primary small cell lung cancer with microsatellite instability

Patients Altered loci/ Altered loci
tested loci(% )

SCLC4 21/40(52.5%) D2S136, D351284, D65105, D65265, D9S133,
DGS146, D9S153, D9S12, DY9S176, DIS53,
D9S105, GSN, D13S5170, D9S5274, D9S156,
D9S157, D9S162, RPS6, D9S171, DIS104,
D9S1853

SCLC2 2/40(5%) D351284, CHRNBI

SCLCS8 2/40(5%) D9S166, DIS12

SCLC11 2/40(5%) D15252, D9S153

SCLC12 2/40(5%) D158252, D25136

SCLC14 2/40(5%) D25136, D9S104

SCLC5 1/40(2.5%) D15252

SCLC10 1/40(2.5%) D351284

SCLC13 1/40(2.5%) D3S161
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(Table 1).
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