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Identification of Tumor Suppressor Loci on the Long Arm of
Chromosome 5 in Primary Small Cell Lung Cancers
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Backgrounds : Recent cytogenetic studies indicated that loss of the long arm of chromosome 5 is a frequent
event in small cell lung cancer (SCLC), suggesting the presence of a tumor suppressor gene in its place. To
map the precise tumor-suppressor Joci on the chromosome arm for further positional cloning efforts, we tested
15 primary SCLCs. .

Methods : The DNAs extracted from paraffin-embedded tissue blocks with primary tumor and corresponding
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control tissue were investigated. Nineteen polymarphic microsatellite markers located in the long arm of chro-

mosome 5 were used in the microsatellite analysis.

Results : We found that ten (66.7% ) of 15 tumors exhibited LOH in at least one of tested microsatellite mark-

ers. Two (13%) of 10 tumors exhibiting LOH lost a larger area in chromosome 5q. LOH was observed in five

common deleted regions at 5q. Among those areas, LOH between 5q34-gter and 5¢35.2-35.3 was most fre-

quent (75% ). LOH was also observed in more than 50% of the tumors at four other regions, between 5q14-15
and 5¢23-31, 5¢31.1, 5031.3-33.3, and 5q34-35. Three of 15 tumors exhibited shifted bands in at least one of
the tested microsatellite markers. Shifted bands occurred in 2.5% (7 of 285) of the locl tested.

Conclusion : Qur data demonstrated that at least five tumor-suppressor loci exist in the long arm of chromo-

some 5 and that they may play an important role in small cell lung cancer tumorigenesis. (Tuberculosis and

Respiratory Diseases 2000, 49 © 49-59)

Key words : Small cell lung cancer, Chromosome 5, LOH, Tumor suppressor.
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Table 1. Frequency of LOH on the long arm of chromosome 5 in 15 cases of primary SCLC

Primers Location No. of % Amplified No. of % Infor No. of % LOH
amplified informative  mative LOH
D5S118 5cen—qll.2 14 93 9 64 3 33.3
D55107 5q11.2-13.31 14 93 10 79 5 50
D55644 5pter—qter 15 100 11 73 3 27
D5S409 5q14-15 14 93 10 7 5 50
D55346 5q21-22 15 100 10 67 5 50
D55421 5q22-23 14 93 12 86 6 50
D55404 5q23-31 14 93 3 36 2 66.7
ILg 5q22.3-32 14 93 10 71 4 40
IRF-1] 5q31.1 14 93 11 79 7 63.6
D55414 Spter-gter 14 93 10 71 3 30
D55210 5¢31.3-33.3 14 93 11 79 5 45.5
FBNZ 5q23-31 15 100 7 47 2 28.6
D55178 5qg31 15 100 11 73 3 27.3
D55209 5q31.1-33.3 14 93 11 79 6 54.5
D55820 5pter-qter 15 100 12 80 3 25
D55400 5q34-35 13 87 11 85 6 54.5
D55625 bSpter-gter 13 87 4 46 1 25
D55429 5qg34-qter 14 93 71 6 66.7
D55498 5q35.2-35.3 13 87 62 6 75

tHFig. 1). 3) ZHALE Al8E 19719 FAAEF 5
7Rl A 50% olde] LOH HI=E el 4= ls+=o
5q14-159 $x|&h= D55409¢} 5q23-319 ]
sh= D55404 Aolql 18.3 cM ZHAdNA 57.1%,
5q31.1¢] $IX%+ [RF-] A 63.6%, 5¢31.3-33.3
o $1XIsh= D55209 o4 54.5%, 5q34-35] 9]
3= D554009 4 54.5%, 28]31 5q34-gtero] )
A= D5S4299F  5q35.2-35.39  ¢AER=
D55498 X1el) 5.5cM 7HAdA 75% ) ¥z 3
F5cH(Table 1, Fig. 1, Fig. 2). 4) Shifted
bands+= 15¢) % 3ofoA FEHAEH SCLC8 o
A 26.3%, SCLC 694 5.3%, SCLC14 9|4 5.3
% 2} altered lociZ} #&=UHFig. 1, Fig. 2). 5)
Shifted bands ZANSE & 285 loci & 2.5%%) 7

locio| A &= (Fig. 1).
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Fig. 1. Deletion mapping at chromosome Sq in primary small cell lung cancers. Names of
microsatellite markers are at left side of the figure and tumors are given on the top of
the figure. A total of 10 (66.7% ) tumors exhibited LOH at more than one region on 5q.
The deleted regions are indicated on the right side of the figure. They are between 5ql4
-15 and 5q23-31, 5q31.1, 5¢31.3~5933.3, 5q34-35, and between 5q34-qter and 5q35.2-

35.3.
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Fig. 2. Examples of deletions observed in primary small cell lung cancers. A. order of
microsatellite markers used in this study. B. LOH at markers D55421, IRF-1,
D55400, and D55820, while retention at markers D55409, and D55178 in tumor
SCLC8. C. LOH at markers D55421, IRF-1, D55209, and D55498, while retention at
markers D55107, and D55820 in tumor SCLC5, N indicates normal tissues and T indi-

cates tumor tissues.
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