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Microsatellite Instability in Non-Small Cell Lung Cancer
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Purpose : Microsatellite instability (MSI) is frequently used as an indicator of microsatellite mutator phenotype
(MMP) tumors. MSI has been observed in a percentage of non-small cell lung cancer (NSCLC). However, its
role in tumorigenesis of NSCLC remains unknown. The frequency and pattern of MSI in NSCLC were evaluat-
ed and clinical parameters of MSI-positive tumors with those of MSS (microsatellite stable) tumors were com-
pared.

Materials and Methods : Twenty surgically resected NSCLCs were analyzed for 15 microsatellite markers
located at chromosomes 3p and 9p. The peripheral blood lymphocytes of patients were used as the source of the
normal DNA.

Results : 1) Of 20 cases, 8 (40%) demonstrated MSI. 2) Instability was observed more frequently in tri- and
tetra-nucleotide repeats than in dinucleotide repeats. In all cases, instability appeared as a shift of individual
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allelic bands. 3) LOH was observed in 10 (50% ) of 20 tumors analyzed. 4) Of 20 cases, MSI~H tumor (show-
ing MSI in the majority of markers) was absent. There were 5 MSI-L. tumors (showing MSI in a greater than
10% of markers). 5) No significant difference was observed between MSI-L tumors and MSI-negative tumors
in terms of clinicopathologic features such as pack-year history of smoking, histologic subtype, and (delete)
stage of disease. There was also no significant difference in the incidence of LOH in relation to the status of

MSL

Conclusion : These data strongly suggest that MSI plays different roles in lung and colon cancer. MMP path-
way appears to be far less important in the tumorigenesis of NSCLC, caused mainly by cigarette smoke, with
little familial tendency. ( Tuberculosis and Respratory Diseases 2000, 48 : 24-32)

Key words : Non-small cell lung cancer, Microsatellite instability.
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Table 1. Chromosomal loci and primer sequences of microsatellite markers

Marker Chrl'omo.somal Polymorphism Primer sequence

ocation
DRIB SIS CAN oA GRCACTGRTC (R
DSOSz AN GoTGaGTAGATITATACCT (R
DU S22l (TCTAR 0 A GaTGTITTAAA (8
DRl W% 0 GaeAGAGOTGAAGCEKE Ry
DISUTS 3212218 @O0 AT ATGTAAATETCE (1)
DI 225 AN oA AATGGTTTAGGGOAG (R
DSz -z GATAN e A GCATAGTCAGGE (R)
DISISL B2 (AGADN Lol GAACCAATAGE (B
DISISET 2242 (GATA GOl COOAGTAACC (R
PNA B ODn G A TGGGACTAGACA (B
DOSI0 $pIS  (GDR(CAI CorcrcrGoaTaco0cAG (B
DISITL %L CAR A GCACTGATGOTATAGICTCR)
DS %2z O CARCARATETCG ()
DISISE W8 CAM L GOIGAIGAATAGAGGE (B
DOSM4  9p22-ter (CA)n AAATATTATAGCAAGTTAATTACTGAA (F)

GGATAAATACACTGGAAAAGAGAT (R)

wate A Mz dFR-AA Jeld 3¢
& MSI Aoz ggsigions! dzxae] gyds
ZA}; signalo] YEF9] 50%0)5tE AE ALE
LOHE BRI 'e 2E Jd¥2 FBEE 98ty

2} marker @ 23] ol #A48rt.

oabE LOH ¥l=e] Hlm: MSI gAolgd
MSS (microsatellite stable) &<}, MSIZ} 10% ©f
2] markeroflA %kAd¢l MSI-L &% (Fig. 2), d
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D3S2432 D9S IFN-a

Fig. 1. Representative figure of MSI (left) and
LOH (right).
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Fig. 2. Representative figure of MSI-L tumor (Case 9). L:lymphocyte, T:tumor
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Adct ddgkal 20¢] 2% FAxPen, 37 ¥
AL 47(£17.1) Fhdoldich. HYe =¥ H
Bguier 159, A 4d, HAEY 199x & F
wEstd Wrle 17] 64, 17] 54, MWA7] 74,
MB7] 244t (Table 2).

2. MSI YT

8zl 204 7He-Hl 84 (40% )4 MSIZE A1
t}. 3= 3 7le] markerolA, 54 270 o)4te]
markero]dl MSIZ}  9iith(Table 3). MSI=
FHIT A2} markerd] DS4103¢)4 204 7184
4 (20%)X4 Fhoz 7 Wiwst BUoh
(Table 4).
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Table 2. Charcteristics of patients

Sex (M/F) 19/1
Age (years) 62 + 8.2
Histology
Squamous cell ca. 15
Adenoca. 4
Large cell ca. 1
Pathologic stage
I 6
I 5
mA 7
mB 2
Smoker/Nonsmoker 20/0
Pack-years 47+17.1

Hg 154, XY 19928, Agdde LOH
7b g1%ich. Welshd ¥7)e] whe LOH9 HixE |1
71 6l 74l 59, M7l 54 7ked) 14, W
A7IE 7o 7hed) 4912 Bl ke Aol figle
5, LOH & - Foj] ©h& §482] zjojx gidth

4. MSI sl QAkAL 8 LOH BIs 9 3ol

MSI-L %2 54%eH, MSI-HY o= gi3ich.
MSS & 1249} MSI-L %< 549 9giaa)
LOHSY ¥ixE 93 2olr} g1¢lck(Table 5).

o
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W & ohe ool dAride R welEaAm Qo
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MSl9] 3= A2 HHFAFHA (alleles) Eo] A}
2|2 (“ladder”) o2 Jehtbzt] Bla BlAAEH
StoflAl= tri- E& tetra-nucleotide repeatso)4
2 Yeh i MSIY = diFE ddfdaEe
Wl (“shift”) & Jehdr] g 2o F3sAlE
microsatellite alteration (MSA)o]els Hc}is, =
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200 analyses (10 markers per tumor) ¥t} &9k
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MSIE gto] W3l AAA BA 2.f571 do]
W88 Yehlis], MSIE Hol& £%& micro-satel-
lite unstable £& 2A4o {8 %Y (replication
error, RER+)o2 EFEcH % a2y vjiAxy
ol Bz MSIE gifEe] ddfdate] Hol
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Table 3. The cases cases with MSI

Case Histology Stage Altered marker

1* AC mA D3S4103, D3S2432,

2 SC I D9S162

5% SC 1 D354103, D351447

7* SC il D3S1284, D3S4103, D3S1351, D9S162
9* SC mMA D3S4103, D3S2432, D3S1351

13 SC [ D9S171

15* SC IA D3S1766, D351478, D9S156

19 SC I IFN-a

MSI, microsatellite instability

AC, adenocarcinoma ; SC, squamous cell carcinoma

* . MSI-L tumor showing MSI in a greater more than 10% of the markers

Table 4. Incidence of MSI and LOH in
each microsatellite

Microsatellites MSI LOH
D3S1284 1/20( 5) 3/20(15)
D354103 4/20(20) 4/20(20)
D351766 1/20{ 5) 4/20(20)
D351447 1/20( 5) 1/20( 5)
D3S1478 1/20( 5) 3/20(15)
D381029 0/20( 0) 2/20(10)
D352432 2/20(10) 0/20( 0)
D3S1351 2/20(10) 2/20(10)
D3S1537 0/20¢ 0) 5/20(25)
D9S200 0/20( 0) 3/20(15)
D9S171 1/20( 5) 1/20( 5)

I[FN-@ 1/20C 5) 3/20(15)
D9S162 2/20(10) 0/20( 0)
D9S156 1/20( 5) 0/20( 0)
D9S144 1/20( 5) 1/20( 5)

Number in parenthesis means is the per-
centage.

pathway] B3 f4zte] Wol7} Qe B0t =&
ojB2 wANEH LA MSIZF dojule 71w}
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Table 3. Comparison of patients with MSS and MSI-L tumors

Factors MSS Tumor{n=12) MSI-L Tumor(n=>5)

Age (years) 59+8.0 63+4.2
Smoking (pack-years) 45+11.4 40117
Histology (SC/AD/LA) 8/3/1 4/1/0
Stage(1/1/MA/1UB) 2/4/4/2 1/1/3/0
LOH 4(33%) 3(60%)

3p 2(17%) 2(40%)

9p

MSS, none of the markers exhibit MSI

SC, squamous cell carcinoma ; AD, adenocarcinoma | LA, large cell carcinoma

FA8zke] Wolo olojA] thE & diy-f-Axl] 24}
Hol7h dojgoay s Zog WolEoA|n
AcH(“Two-Hit"hypothesis). “Suppressor path-
way”o] o@ FUe FUAAFEAY 754
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ofs Alete BAT25, BAT26, D5S346, D25123,
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