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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 loci 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 polymorphic 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-qter 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 5ql4-15
and 5q23-31, 5g31.1, 5931.3-33.3, 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 loci tested.

Conclusion : Our 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.

AN B

Abgel Ao} ohe A f-1F W3ty g E 0
Astal Jshe Ao g gt o HA e 27| &
Aol Ae FHH Az Bt Sddo)] st
F22 F¥¥ (mutator phenotype)o] Zojsl= 3
o2 dejA Joms, o w9 Ay A F g
Azte] A8, TFAARARY BHAE 5ol F8
9L sk o iR A oA x Bap
AETA Wl tidire 2 UHA A ¥ B2
o] @rt.

FEAAFHAE ERYslEE 7|de g Ae
olA shtel YA Edwolo OE iy 2
&l g Aickn F. kA AFRES o @
A 2 Ao Bodhs Fo] FIIAFAAE 3
9% wele] Aoz FYIAFUA BB &
A9l loss of heterozygosity (LOH)E& EA3l= t}
G AFE APt Hoit.

He AAAAJD 8 ¢ AT AACE H)aAE
Wt MEQte s TR o5 AMEHY
0] 18~29% & xx|¥}. AMEH LS A x7]q
oln] 47 Hol& ¢ A9l B, X8 F ALL 7
371 W&ol ¥} ofg- BFEic. ek 241 4

B3 HQle] e MUY YA, AEsA
54 okt 7l9sle Ad 9 Ago =28
F & U8 Ao Yz,

Al EHtel] gk AF Azt A4A 3p, 4q, 5q,
8p, 9p, 10q, 11p, 13q, 17p, 18q, 22q FollA] #as]
T HNE e olE BYdl 2N EHY BA Y
A FHAE EAEE AR 2 Kim 5
B AMEASE ddoez JuA 99 gt 3
A, EAA 1089] gl 27)9] FYAR A F e
T 7¥sE AN v Qo

A 5 Aghe] 5q2lelA &A" APC
(adenomatous polyposis coli) £HAR= 7FEAE
4 Z9YZ(familial adenomatous polyposis) ¥z}
#do] lom, APC fAzle] Edol: AAF
BT, AR, AL, AL® B4 A"
T APC FHollMe] wWE LOH7} dARAe, 9
& TAY, A=Y, 9 B oozt At 2w
wEE 28y dgelNe G4 5q0 APC #
oj2le] AN E thE Ago] B Hosoe
TEE NS & dHo] 5q213 5933-359) YA
iz Bty on], Wieland 34 A28 $U9
ARAA7} 5q13-149F 71 Aasio] oka 3k
o},



— Identification of tumor suppressor loci on the long arm of —

oj9} 2 e AT Braln AM g o
de So] F327) ob&7tA] #1==] k7] wEol
ATAES AU 2 EAYSe] S Ao W
A F24E ZHe FYAARPAE 27) AT =89
dEo 2 A 5ol ko] HAF 1979] HnlR
A EA|AH(microsatellite marker) &g o©]43}d
PCR-LOH #4o2 35 A& 79 23L& 9+ o
TE A3t

e S uy
1o o

AMigtm ofToist AEFAHAAAN QA 24
Figoz Jgd 150 o st iy &
A BF gRellen, HE dHe 56.14) (30~
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2.4 3
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ol A] 12~24 )7} incubation 3l &3 A|c}. &3]

A2 A& phenol chloroform 2.2 AA)&1, eth-
anol precipitation BH{& o]&3led DNAE &3}
e,

EA3H§ o188 PCR-LOH £4& 9I5ie] o] g9
A 5 Agho] YAsk= 19709 A drjR4
# HEXAHEL Research Genetics (Huntsville,
AL, USA) 228 3¢5l (Table 1).

7} z} o] primer & % due [r-°*PJATP
(3,000Ci/mmol ; Amersham Life Science, Buck-
inghamshire, England) ¢} T, DNA polynucleotide
kinase (New England Biolabs, Beverly, MA)&
o]&3le end-labeling 3lg9Th. 3 aA daulee
500 1 ¢ plastic tubesol] & 12.5 44 7} HEE 20ng
genomic DNA, 1% dimethylsulfoxide, 200mM
dNTP, 1.5mM MgCl,, 0.1mM [r-¥*P]JATPE %3}
¢ 0.4mM PCR primers, 0.5 units Taq DNA
polymerase (GIBCO-BRL, Gaithersburg, MD,
USA)E Z718l4}t. ol temperature cycler
(Hybaid ; Omnigene, Woodbridge, NJ, USA)=E
o]&-8ta] 95°Col|lA 30x7F WA, 52~60TColA 60
Z B¢ AZAEY, 28lx: 70CoAA 60 FQ AAE)
T #3& 353 FEI 0L 70T 58 B¢ A
FANAY. FHELHHNS MBS 6% polyacryl-
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Al713, autoradiography & A}|3s}ch.
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1) |47 23 159 FoX LOHY} 178 a3d
39 10¢12 66.7%o|SitH(Fig. 1). 2) LOH7}
e 104 F HALE A3 BE EX|AES] Ao
AE A$E 24 (SCLCI, SCLC3) &4 13% )%
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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 5ql11.2-13.31 14 93 10 79 5 50
D55644 bSpter-gter 15 100 11 73 3 27
D55409 5ql4-15 14 93 10 71 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
L9 5q22.3-32 14 93 10 71 4 40
IRF-1 5q31.1 14 93 11 79 7 63.6
D55414 bSpter-qter 14 93 10 71 3 30
D55210 5¢31.3-33.3 14 93 11 79 5 45.5
FBN2 5q23-31 15 100 7 47 2 28.6
D55178 5q31 15 100 11 73 3 27.3
D55209 5q31.1-33.3 14 93 11 79 6 54.5
D55820 5Spter—qter 15 100 12 80 3 25
D55400 5q34-35 13 87 11 85 6 54.5
D55625 5pter—qter 13 87 4 46 1 25
D55429 5q34-qter 14 93 71 6 66.7
D55498 5q35.2-35.3 13 87 62 6 75

tH(Fig. 1). 3) AR AlAg 19719 EXAEF b locioll A &&= YrH(Fig. 1).

Al 50% o}44e] LOH BIEE &<1d & 9si=tl

5ql4-150] $X3ke D55409¢} 5q23-31¢f 91| n#

3= D5S5404 Ato]9l 18.3 cM HAoA 57.1%,
5q31.19 23 [RF-1°* 63.6%, 5931.3-33.3
ol $}x8k= D5S209 A4 54.5%, 5q34-359) 91|
3= D5540090A4 54.5%, 218]3 5q34-qteroll ¢
sh=  D55429¢F  5@35.2-35.39 sk
D55498 4101l 5.5¢M ZHAA 75% <] WI=E I
2%t (Table 1, Fig. 1, Fig. 2). 4) Shifted
bands& 1549 Z 3ojolA BEEA=H SCLCE ol
A 26.3%, SCLC 694 5.3%, SCLC14 A 5.3
% 9] altered locivt #AHAC}H(Fig. 1, Fig. 2). 5)
Shifted bands¥= ZARGF & 285 loci & 2.5% % 7

A EH AN AR ®igte] 7| HE o B3t
o AEFHGH Ao ostH HdelME FAH
13¥9] 7o) YRBH= Rb H-Axbe} G| 1799
gl fXghe p53 FHze] B8 WiWsh
vebd ¥ opat® ¥ At ME 3p, 4q, 5q,
8p, 9p, 10q, 11p, 13q, 17p, 18q, 22q & o] ¥4
A gl X HE B A Aol WS St~
Petersen %!32] CGH(comparative genomic
hybridization) & o[83%F A7 A3 dMA 10q
oA 94%, 18|31 4q, 5q, 13q, 17pllA] 86% o] 2
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Fig. 1. Deletion mapping at chromosome 5q 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, 5q31.3-5q33.3, 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 D5S178 in tumor
SCLC8. C. LOH at markers D55421, IRF-1, D55209, and D55498, while retention at
markers D5S107, and D5S820 in tumor SCLC5. N indicates normal tissues and T indi-

cates tumor tissues.
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Xk B FEIARAAL o & gL AE
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2) LOH7} 9l 109 3 FAFE A8 2 857
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A 13% ] cH(Fig. 1).

3) AAE Al 19709 EAAEF 5794 50
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(Table 1, Fig. 1, Fig. 2).
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9 SCLC8eJA 26.3%, SCLC 69A 5.3%,
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(Fig. 1, Fig. 2).
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¢l 7 locioll 4] &= AcH Fig. 1).
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