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= Abstract =
Genetic Alteration of Tumor Suppressor Gene and Microsatellite in
Nonsmall Cell Lung Cancer

Tae Rim Shin, M.D.!, Young-Sook Hong, phD.?*, Jhingook Kim, M.D.*,
Jung Hyun Chang'’, M.D.

Department of Internal Medicine', Biochemistry®, and Medical Research Center®,
College of Medicine, Ewha Womans University, Seoul, Korea
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College of Medicine, Sungkyunkwan University, Seoul, Korea

Background : Lung carcinogenesis is a multistage process involving alterations in multiple genes and diverse
pathway. Mutational activation of oncogenes and inactivation of tumor suppressor genes, and subsequent in-
creased genetic instability are the major genetic events. The p53 gene and FHIT gene as tumor suppressor
genes contribute to the pathogenesis of lung cancer, evidenced by mutation, microsatellite instability(MI) and
loss of heterozygosity(LOH).

Methods : We analysed genetic mutations of p53 and FHIT gene in 29 surgical specimens of nonsmall cell
lung cancer using PCR-single strand conformation polymorphism, DNA sequencing and RT-PCR. MI and
LOH were analyzed in loci of D3S1285, D9S171, and TP53.

Results : In 2 cases, point mutation of p53 gene was observed on exon 5. MI of 3 times and LOH of 14 times
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were observed in at least one locus. In terms of the location of microsatellite, D351285 as a marker of FHIT

was observed in 5 cases out of 26 specimens; D9S171 as a marker of pl6 in 5 out of 17; and TP53 as a mark-

er of p53 in 7 out of 27. In view of histologic type, squamous cell carcinoma presented higher frequency of

microsatellite alteration, compared to others. Mutation of FHIT gene was observed in 11 cases and 6 cases of

thase were point mutation as a silent substitution on exon 8. FHIT mRNA expression exhibited deletion on

exon 6 10 9 in 4 cases among 15 specimens, presenting beta-actin normally.

Conclusion : Our results show comparable frequency of genetic alteration in nonsmall cell lung cancer to previ-

ous studies of Western countries. Microsatellite analysis might have a role as a tumor marker especially in

squamous cell carcinoma. Understanding molecular abnormalities involved in the pathogenesis could potentially

lead to prevention, earlier diagnosis and the development of novel investigational approaches to the treatment

of lung cancer. (Tuberculosis and Respiratory Diseases 2000, 49 : 453-465)
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1) DNA £2|

YAz A 2F2HE 4 AgB] 21, 4F8Y
(50mM Tris, pH 8.5, ImM EDTA, 0.5% Tween
20, 20022/mf proteinase K)& 50-100p¢ 901
A 55°ColA HMEQ wheAIRl TR, 100°CAIA
155 E<t 7idste) E@AsA Y. 1 F d4Ee
sla) AFZ= 540 & PCR(polymerized chain reac-
tion) Whgol AM8-3FH
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Table 1. Primer sequences of p53 gene exon

Exon Primer sequence (5'— >3’) PCR product size
. S CTCTTCCCTACAGTACTCCCCTGC 211bp
AS GCCCCAGCTGCTCACCATCGCTA
6 S GATTGCTCTTAGGTCTGGCCCCTC 185bp
AS GGCCACTGACAACCACCCTTAACC
7 S GTGTTGTCTCCTAGGTTGGCTCTG 139bp
AS CAAGTGGCTCCTGACCTGGAGTC
] S ACCTGATTTCCTTACTGCCTCTTGC 200b
AS GTCCTGCTTGCTTACCTCGCTTAGT

S ; sense, AS ; antisense

2) p53 PCR-SSCP2} &7|MY &3

PCR primer Clontech(Palo Alto, Califonia, U.
SA)CA A FrIMEE Igste] P
(Table 1). PCR& template DNA 100ng, 1X
PCR %9 (10 mM Tris-HCl pH 8.3 at 25°C ;
50 mM KCl ; 1.5 mM MgCl), 0.5 unit Taq poly-
merase® (Takara Shuzo Corp., Shiga, Japan), 2.
5uM(e-*P) dCTP, 0.2uM2] 7z} exon® up-
stream % downstream primer& HF W3 83
2540 7} B4 %3 & GeneAmp PCR System
9600 (Perkin Elmer Corp., Norwalk, U.S.A.) & A}
g3t whgAlZch. whe-2L 94°ColA 5E U
WA A 7|31 94 C ol 4] 187 denaturation @A], 65°C
o}4 187} annealing @4, 72°CollA 183 ex-
tension A8 F7]2 3te] 353 WHEAY A F,
Z7le 72CoA 7% Z9 extension ¥HE-2 3}%
t}. PCR A2 244 9| loading dye (95% forma-
mide, 20mM EDTA, 0.25% bromophenol blue, 0.
25% xylene cyanol) 20 & H7lske] 100°ColA
S5EZF MAAZ & Ape] Fool Wol MAEE A
glalact. oAl wie] TBE(44.5 mM  Tris-bo-
rate ; 44.5 mM boric acid ; 1 mM EDTA) & 10%
acrylamide £#-g 412 % 045um filter& AME3}
o] oJ7}8 e 10% ammonium persulfate 4004
9} TEMED 40uf & gol gel& W& F, HE§ 4t

B 1w ¥ Hste] 4ColA 30WR 3~44]7H
EQF Myl watar, 80°ColA 40 F<t 3M filter
paperiolA] geld wHETh L ¢-& X-ray film
(Fuji Photo Film Co. Ltd, Tokyo, Japan)ej] 84}
7 B wEgAT F GAgETh. SSCPAeA ol
7} dojd band §-9]¢] gel & #eflio} 204 BdR
ZH5E ¥ 80TCAA 1568 ¢ AT the
AR eEte] AbEo 2 100 & FHdk ¢ 2o

Hog THYLE ¥A ¥ PCRE Agsly
PCR AMZ-& Jetsorb gel extraction kit AJof
(GENOMED GmbH, Oeynhausen, Germany) .2
FAsle] F71MQ vhe-& AATH

H714E AA& Sangersol W02 PCRoIA
¢} %3t primer2 AM-3lo] Sequenase PCR
product sequencing kit( Amersham Life Science,
Cleveland, US.A)E 0|83t AAIG FEiE9
F7IME& AHskact

3) o|&X &taAt4l(loss of heterozygosity | LOH)
o 22N oA (microsatellite instabili-
ty 1 Mi) 24

@ FA2494 primer
LOHE 53}y 98 ®A A (marker)& FHIT &
AxL B2 (3pld) o Y& D3S1285&, CDKN2
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Table 2. Primer sequences of FHIT gene exon

Exon Primer sequence (5°— >3") product size

] S ATGGCATCCTCTCTGCAA 20250
AS TTCATTTGGCTGGTTAGG

s |__ S GGTCCGAGAGGATTCAAT 31350
AS TATCAGGAGGAGCAAGCC
S TGGTCCCCATGAGAATACTA

! AS TTACGGCTCTAACACTGAGG 304bp
S GGAGTAATTGGGCTTCAT

8 AS AGGTTGATGTCATCCCAC 226bp

. S TTCAAGGAGATCCCAAGG 23850
AS TGTGCATCCCCATTCTGA

S ; sense, AS ; antisense

Az} LZ(9p21) ) ¢li= DISI71E, p5b3 FAxF 2
Z(17p13) 2l TP538- Mesled ALg-3l4T}. Prim-
er+= Bioneer(Bioneer Corp. Chung Won Gun,
Korea) o4 #43st4c}.

/’\ _‘_‘L}\_?,‘/lé _‘;'_A

PCR& template DNA, 1X PCR 9% (10 mM
Tris-HCI pH 8.3 at 25°C ; 50 mM KCl; 1.5 mM
MgCl,), 1 unit Taq polymerase® (Takara Shuzo
Corp., Shiga, Japan), 20 mM Z} dNTP, 7} &{%s}
= 10 pmol2] sense % antisense primer& &
whe- B 50uf 7} = A £83F 5 GeneAmp PCR
System 9600 (Perkin Elmer Corp., Norwalk, U.
S.A)E ARRste] WREAZT) ¥REEL 94°C ol
38 B WA 94T oA 187} denaturation
e, 2 duke gxoA 187
72°CollA 187} extension WAIE F712 ko] 35
W gHEAIR A]Z] & 72°C oA TREES extension
Heg F7l2 Azt 8% non-denaturing
acrylamide geloﬂ PCR A& 10 & AHASIAS
250V R 15417 Bk W71 Ee 5, egoa

Asio] band & 4%

annealing &4,

4) FHIT exon-E0|X PCR g}20]| 2zt ZAl ol

o 24

FHIT #%2}2] exon 5-9¢) th&ll Druck S wv
© 2 primerg ©]-&3}a (Table 2) PCR& Al&s)w
PCR Mg 4C 30W= 3-4A)7HE9F A7|9dEst
¥, 29Me R A bandE BEEYr. PCR-
SSCPollA] band& ZA& 4 fle wie ERCC 1
F2+e] exon 4(5-CAGAGGGGCAATCCCGT-
ACT-39} 5-GCAGAGCTCATGAG-GAAC-3';
118 bp) primers} §7 PCRE thA] Algialoict.
Exon 991 A%+ B-globin(5’-CAACTTCAGTT-
CACC-3'¢t  5-GAAGAGCCAAGGACAGGT-
AC-3")8 AME3te] PCRE &tk PCR & 94
A 30&, 57CAA 30%, 72CHAM 18E 7]
2 304 AlWch. SSCPAF B4R oA Hoj
band¢} t}E bande H2hHo] Sequenase PCR
product sequencing kit( Ame-rsham Life Science,
Cleveland, U.S.A.) & AMg-&le] g7]1AQ wheg 4
wshel vis} 652 Selain.

5) RT-PCRol| 2j$t MAH| Bis} B4
Gilliland %9 8 +e
tion system (Promega™, Madison Corp., U.S.A.)
& AHg-ste] RT-PCR& Al33sic}. 10mM Tris-

483} reverse transcrip-
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HCI(pH 8.8), 50mM KCJ, 0.1% Triton X-100,

5mM MgCl,, 2} 1mMdNTP, 20units RNase inhib-

itor, 15units AMV HZHA}L §4, 0.5ug oligo(dT),s,
lug total RNAZ} 238 204 §4E 308 9
42°C o)A ¥hg-A]#H B3 DNA(cDNA)E §A48}a,
95 CollA 583 7Hdste] dHAlL AAE wFAAIY
F, o] ¢cDNA #E 240 & HZ 597} 300 7} 5
H7¥ekdnt. FHIT #-42k
9] exon 5~6& Z3 Slg primer2 P1f/Ir
(sense : 5’ - GAGAAAGAAGGTATCCTAGG -
3 ; antisense : 5' - TGAGAGAGGTCCCATGA-
AA-3)%, exon 6~99] A4 Y= primerz P2f/
r (sense:5~-ATGGGACCTCTCTCACCTTT-3 ;
antisense : 5 -GCGGTCTTCAAACTGGTTGG -
3)& ARl PCRE 94°ColA 18, 50°ColA
1%, 72CAA 289 F7]2 333 v Algsin
72°CAAM 7TEET AFAZT. RNA o g U2
h=2F AE Facting AM2stgorn, PCR ¥k¢
AHEL 1.5% agarose geld] #71%9%slo ethi-
dium bromide 2 F43F. UV slol| A #arstgc).

Zt ZZ¥ DNA 482 Plf/1r3} P2f/2r 5o
= primer (S1, 5-GA GGACTCCGAAGAG-
GTAGC-3'# S2r, 5-GCAATAGCTCTTTTGC-
TG-3)& 71232 Sequenase PCR product se-
quencing kit (Amersham Life Science, Cleve-
land, US.A)E AMg3le] 4 7129 GrINEe
Aot

=% PCR master mix&

d 1
1. ched Extel By

$xle] —Er E @} 267, oz} 3930i9x, B
041 (34-80A1) olct. =38t
"*rr°ﬂ E}a} 1—5 33*1]35“01 16¢f), 4gko] 1194,
Al Egte] 29T FF<] WYl wetE 17]71
124, 27]7} 6¢f, 3717} 109, 4717} 1ot
(Table 3).

Table 3. Clinical characteristics

number (%)

Gender
Male 26 (89.7)
Female 3(7.3)
Mean age +SD 61.7+9.0
Tumor histology
Squamous cell carcinoma 16 (55.2)
Adenocardinoma 11 (37.9)
Large cell carcinoma 2 (6.9)
Tumor stage
I 12 (41.4)
I 6 (20.7)
11 10 (34.5)
I\ 1(3.4)

1 2 3 4 5 6 7 8 9 10

Fig. 1. SSCP by exon-specific genomic PCR of
the p53 gene.
Lane 1 ; H460 cell was identified as p53
wild type and lane 2 ; H520 cell was
identified as p53 exon 5 mutant type.
Lane 3 and 9 show shifted band.

2. p53 FEX} Ho|

p53 fAte] WolE #<l3}7] &l exon 5, 6, 7, 8
& PCR-SSCP& 93t Zal 29¢)& 2404} o]
7} B&=9lch WHole exon 504 Uelgdon pe
el 477k A#Els HEddolydch. lo=
13203WA d714Ye] G7} AE ¥HE= transition
o]lal 1el= 13131¥A) A7 <go] G7F T2 nhy
+ transversion o]t} (Fig. 1, 2, 3).

— 457 —



— T. R. Shin, et al —

Fig. 2. DNA sequencing of p53 exon 5
A demonstrates the known wild type se-
quence. B shows G to T transversion at
nucleotide 13131.

G AT C

G A T C
Fig. 3. DNA sequencing of p53 exon 5
A demonstrates the known wild type se-

quence. B shows G to A transition at nu-
cleotide 13203.

3. So%Y Sotdin} olEHe A
a9l 129l D3S1285, DYS171, TP53< tf
gk fhade bzt 269, 176, 27¢leAM #Hsakslct,
D3S12852F DIS1T71elM 494 Eergade 71z}
2o, lefellAl A olFFHFY e
D351285, D9S171, TP530ll4] Z+z} 3ei], e, 7o
PR AT S84 ol Foke] gl il

s T Gl

LAUNL UV L/UsL Ly 2a WY ] T v gy A gy

HaE . T4 Hole e 2HF whehA

N T

Fig. 4. Representative examples of LOH(A) and
MI(B) at D351285
A I N lane demonstrates two alleles of
equal intensity, whereas T lane shows a
shift in intensity to one dominant allele.
B : T lane shows a generation of a novel
allele.(N ; normal tissue DNA, T ; tumor
tissue DNA)

Fig. 5. Repsentative examples of LOH(A) and
MI(B) at D9S171
A N lane demonstrates two alleles of
equal intensity, whereas T lane shows a
shift in intensity to one dominant allele.
B : T lane shows a generation of a novel

allele.(N ; normal tissue DNA, T ;
tumor tissue DNA)
allele.(IN ; normal tissue DNA,

tumor tissue DNA)
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Table 4. Frequency of microsatellite alteration according to histology and stage

Microsatellite marker

D3S1285 D3S5171 TP53
M. [ LoH | Mmi | LoH | M | LoH

Tumor histology

Squamous cell carcinoma 2 3 1 3 0 6

Adenocarcinoma 0 0 0 0 0 0

Large cell carcinoma 0 0 0 1 0 1
Tumor slage

I 2 0 1 1 0 3

Il 0 1 ] 0 0 2

m 0 2 0 2 0 2

Y 0 0 0 1 0 0

MI ; microsatellite instability, LOH ; loss ol heterozygosily.

Fig. 6. Repsentative example of LOH at TP53
N lane demonstrates two alleles of equal
intensity, whereas T lane shows a shift in
intensity to one dominant allele.(N ; normal

tissue DNA, T ; tumor tissue DNA)
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= oM EsE HHEAEYSAN ¥NES E3ton
¥ 7le] W& wixel apele glich(Table 4, Fig.

4, 5, 6).

4, FHIT #&=x} Hol

FHIT #3zle] Hel@ #:187] $5 exon 5, 6, 7,
8, 9§ PCR-SSCP& Al8i& 23} 11dj0]4] Wo)7}
ARG, Wol7}t e Wi @rIMY £4% 29
ol 6ejolr FUSA exon 82] nucleotide
565, codon 9894 §7]4¥e] CATZ} CAC= vu}

Fig. 7. SSCP by exon-specific genomic PCR of
the FHIT gene. The abnormal band

(arrow)
muration.

indicates the presence of
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Fig. 8. DNA sequencing of FHIT gene at exon 8
A demonstrates the khown wild type se-
quence, whereas B shows T to C transi-
tion at nucleotide 565 (codon 98), repre-
senting point mutation.

7l o} opuliest 2 (histidine)oflis FikE vA
2] ok B H A gelek(Fig. 7, 8).

5. MALREZE0|M2| FHIT FEALE

FHIT &#x=jol] o]4de] glr}t d4e] sle AAHIE
w1 RT-PCRE& Alsig Za} Wi di= ¢14])
Factino| A= FH== 1545 494 exon 6
-9o] sidR¢jol AHo] #a=Act(Fig. 9).

L -

Hote] vhalg e of2 gte] wAlE nprhA 2 chek
& foda) o] gT o] 1A AR olE X cht
Al spolchs, 2 deld UEAGAN AR} 22
tjokst Akl f-A4 thEAde el 8744 8%l
o =2EUe w F W] A=A FEE vlH
a7 DNA B Al A4, A3 dE 9 ME
7] 248d] fejdls FHAES Hgozo] B 74
Zo] zt7] thE dAlelA &8 st bRk
gash) FgAFaxte] £8493, Telx FaH
¢l FAH Borgade] F7hs #Heke] wekabgel A
dolul= 4 Ao w g3y edHog gt
Acks] 7|7k oF 10W=] 20¢] 7hx]e] 3 s}
7} Y= Aos deiH Aot B AFoA A=}
52 uaAEdger  FTRAAFHA]  po3d
FHIT 2] E9990], FHIT {#zke] AR o4 of §
& glskn FgoiAfAA 2ol A S
o] fAA walE Fass

p53 fAA gaze] 17pl3.10) 925k n 1174
9] exono & FAES glon] HAIAtg #H8-aha]
DNA &4o|u Fokfraiatel &4, dloleix 344,
HabaZo|Lt kel AEY 2Al] HEs GO/GL 7

I -
I -
I -t

Fig. 9. RT-PCR of FHIT and f-actin

Primers P1f and P1r were used to amplify exon 5-6 and primers P2f and P2r were used

to amplify exon 6-9.
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wEA &te] DNA 25 3o 23 By AL
IALE 2 ZA, FEAe], HtEeE ¥
= pb3 ARl Wels QA FgolM E3) HHE
= oldeir olg|gt Wole tFE-& exon 5-84A
HAE Aoz defA Ark . vlAAEH e 7
9 p53 F-Hz} Wole oF 50%°lA BuEq a?
AZFe et e HPNEDA & WeE B
T}, WolE F2 codon 157, 248, 27394 dojut
I &z #EE Aoz gelA gonR® &3 7}
2 23] dojuke GCe TA=R9| transversion H]
Fzte} vjmA] FARAA 7 HEZ VeR} gl
37} £2] benzopyrene adducte]] 23t ZHoE KW
ek, widel] FAHo] gle BlAaMEALGE o
Aoz 3 A7 p53 FHzl Wole 26% 2 BlE
& Bk B AFolAM p53 {3zt Hole 294
Z ax 2000 Rt BatEolA ool HuEY
2ol & BYom Aol vt Zeng HEL W
g]71& ol SSCPeA] S48 HQl ool thaiA
= F292 exon?] WEE #RIsIG oz dPAtel
Al AT £ Ag A& A4

F494 Azt AFe Eolx E¥a= DNA
o] e WAz wide HHFHo s {AHEHD W
Eddole- g 7HRG® % Fk DNAE ofd) A&t
A4 DNA¢9} vl e wf 3% E& 9% iy
Azte] o} £Fo 2 U Fa94e &
A28 mismatch repair geneg] olAto g A7l
F3 B o] whdsle oz delA Jdod¥
“8, A vARA Ay, AFET AU HeSA
gl oA IR o]F ohE FUA
71 HJeH* LM EHte] S dinucleotide
Feol Addoly Y Hele] F4904 EQHEA
% oA e whA® vl AaA XY A9 F49
EotAAlel ik oo s AXdE ZAHE B
ol Falxm ut. & EHael oslA @Y dinucleo-
tide EX|2IA 7% 2] EAAAE BHsln® oj¢t
22 34%oM 2 Fhe] FA904 BEARE BAl B
SRS veldtheE Ras ok SA94 BEUA

8 8 o rir

= Kl

r

4

(93]

I

oX

o} Hizd] g A7) Alojz 7} AT AMR-E F4
A FAAR] ThFA ST, 7} de] diate] HYH
%ol W77 TUA] W o, & A2H £
%3 apol2 AZAE 7HeA* 5& 288l & ¢ 2
.2 ATdlAle 77 3p, 9p, 17pell A3z 374
Fa94d BAA| tig BrA o] 8% 9 Hl=R
oy Axiel shaiAg A shtel e
ZgrEo] Qlolct. oled Anle Hg do) &R
=27 #HE 2%M DNA mismatch 729 @
ARE fAd7 gole LDE#HA o] ©A] FHe o
T e AAlBhs Aoz AR B 5 gl

chaket A #H9olA e &4 Ay
o2 o]FHPAY HHE A3 ol kst QU
gl M A= HgE TS BE FU I
3p, 9p, 17pollA] &3] HAHCE. 2 AFol|A a3
3p, 9p, 17pellA 62% 9] o|FH{IA FHE HYo
o ZAeias 2tz 12%, 24%, 26% 2 #aE s 2
294 B4R TE B8 YEE By ol A
Eo)| mt Vg W el vla diAEdT} H
HAEGN o] W7} whon ol o|de] xSt
oo} daE Axsch. #HgeM 74 £38] Hole
A Wste] sl 3pollrMe] o|FHFA e
12% 2 & HoEn vnA|¢404 ke i g 5y
25 HHANERANAM 7 22 NEE B 3 o
218k o)A W RIEE Rol= HE
atojol] 7118k ZY o FF =F o] A 27
of o &E AL olFHTY e Wim 3
g 2 ok G1/SoA AEFy| ZHe] #osh=
CDK4 Az-E X #AAQ] FUAA Rz
pl6é % pl57} §Jx|eh= 9p2loliAe] o|HHFA 4
Ao vAMEALS ddez 3 AT 0-83%
2 ksl HuEm glowies B AFAe
24% 2 EEA).

FHIT #dae $FdAFH224 944 3pl4.
2o A8 <Azt AFY 7P Hepr 9l FRA3B
L Zgsbm grb 4 10719] exono g FAE
o1 o]% exon 5-92 16.8kDao] vl g o5 3}

dofo {0 o do ok

)
B
B
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&= open reading frame& ©|Zt}. FHIT 44zt
o] oS YA dolup=s 714 wivel f1 7
WstEe] shtoln] Hot MEFE iAoz A5 &
Z21e] v g 4o codon 249¢] CAT7F CAC=E
o] FAxgho] HAHYL® £ AFNHE codon 98
o] FUAG A R|go] 6ol FlxQTt. Wt
3 #golAM FHIT #ARHe} o]4e 1996 Ago
2 B3agden’ g 248 28 A Ruz
exonQl exon 52} HIT(histidine triad) %<&
ke exon 89 £4lo] 98-8 #<latgich. Ho A
EFE ez Algst AFNME A]Z methio-
nine codon®] ZA&E Kol vl A7} B
Rom® H2MEH oAl FHIT "AR) ojite] i
= 29-40% 2 thekshAl HuE bt B it
Al HAA] o]4de] T 27% %3 25 exon 82

W
ol the AT ZAzkel FARILH

Moo

>

A8 Tkt ¢l

ol g W4 EHSH WAl p53, FHIT $-2x}
o Wol, IS4 EtgA B ol¥EPAY 4 5
ThFEE EARAEE sizle] B3tHoz 2483 Zo

2 Az olel@ weubgel Yt olsle i, A
¥ 2 AR 42e WHAIEY 5S4 9
Aol ool B 754 50| S5 ofoh

a7,

ATl

Aorel AP L gt KAk ol o A
BE o3& EHT vkl pgolnt. AFAAte] &
A TEAARAAe] B8, a2w AnEQ
A gl ke vioe) Bl dol
Y= 83 Abreln) ok o g Hale] # w577}
A 10WHA] 2090 7HA]e] FH4 W) SHEE A
o= dHA o B A ARES was
el A FFAAF-AAl p533 FHITY £,
FHIT $3xe] dAH] o) 82 selatn 2ok
AFRARR-ZN AAgke S4949) 14 wsls
B2t

CHab 3 abg
viadEsto e AdyE & oubd Ha:ae Algy

B2 299 APz T tfgsk= Y
g AE ez skth. p533 FHITS S

&%= PCR-SSCP, DNA %7840z #ls}

i1 D3S1285, D9S171, TP53o) A 494 Eobx
I} ol¥HFA Ao PCRZ s¢lsteict, FHIT
Axke] AAMA ol ol 2ele YsAl= RT-
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