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MAME AGe BIFlM FTUAZ TY FPoln, SET HBH, Y4
53¢ AW 48 35F9 3o AN U WAL FE4 HAT F
Fo A9 AEs B YA4A AFE dFE F YT ALY SN, 2
29 @ NeE FAY + UL SYY AFAze] Bl B4 £7slw
AE APl

P53 RAAL FUY BAKANY A7 1% @B A AL FY
o4A fAZelM, ol Wolt RE FFHY FFoIM sbg wol WD e
#27 Wololth, JFeME derel o} v olafalA of #HR Wolst Buy
T Utk Q4T ABACIA YRAE p53 HAA Welsk A Heol FF
BaAol 2787, dfs} BFsTGE Bust Qi BE, QRN olg ¥
1 UK BW, ol ol4¥ EARALGA ARWgel TN Yt Aol
o,

B ATAL BUE EATRANNE RPN F28 4380 AYBAS

ddeg2 DNAE F3F PCR-SSCPE A A3 mobility shifte] 5 & 49



By 7oA shift7h A oAM= direct sequencing® AAIZIAY. 1 A
AA 432 F A 44.2%°l A p53 gene mutationS A 3P, 1 ol ¥4
€ A8 Bt olg gA4YAR vladte 79 & Ao OE result, &
=29} p53 mutationo] UE FAAA FL FEF Holiu YSE FUT2). °l
o B B2 case #7171 sty Ao gajds 4089 non-small cell
lung cancer¥ 718t pb3 ¥ = & tumor suppressor gene®l FEA7} &4
He 3pol g 4L HA3AY. a8ar Zzte] gene alteration®] f-F-of w
2 Frog Uri oy YY4AHH R ClEE HndAdd. E gene alterationd
#$A3le Wyo g Zdo A Ag PCR-SSCP¢} direct gene sequencing & 4l
3t F0 N EAM T reliability7t F-2 microsatellite assay method7} %3
¥ sequencing method$t 217} A% PCR-SSCPE W4l € &+ YA %
E 49 B2

ol A9 HAL I HAMIEAYG BatoMe p53 F 3p RHA Wole
PR o]F KA ol Ko wWE o YAAHHE Hn BAd=d U
Ren, fEo] fHz Hol oEE WY + U F W BEUF PP
PCR-LOHY] #4& % & AZaed UAUH3-5).

I AL ez ¥

VAHEHAN v AMEHLG] AGE Wy 2R FH HAegd L A=Y
B HEd 4089 =L o|&3UY. ol ZAWUHoE PHFIW 2339
squamous cell carcinoma, 158]2] adenocarcinoma, 131¢] large cell carcinoma,
a2)x 1319 bronchoalveolar cell carcinomaZt AUtk Z4z+e] $% sampleod
A A Az HgzAE dojiz o]EZ XE phenol/chloroform &%
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SUMMARY

I. Project Title

Molecular biologic study about the non-small cell lung carcinoma(Il)

( p53 & 3p gene alteration in non-small cell lung carcinoma )

II. Objective and Importance of the Project

Lung cancer has become the second leading cause of death in Korea. Lung
cancer consists of a heterogenous group of tumors with digtinct biologic and
clinical characteristics. While the extent of tumor found at surgery is
currently the most important prognostic factor for clinical outcome, there is a
growing need to identify other independent prognostic factors that will help
clinicians tailor treatment for each patients.

Mutation of the p53 gene is one. of the most common genetic abnormalities
found in all types of human tumors and has been reported in approximately

half of the lung tumor samples studied. In terms of clinical correlation, some
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studies have linked p53 gene mutation to aggressive tumor behavior and poor
prognosis, but others reported no such association. At present, several basic
researches about the gene therapy of malignant diseases have been doing
using this pb3 gene.

Last year I had studied about the p53 gene alteration of non—sm;all cell
lung carcinomas to use the clinical cases of Korea Cancer Center Hospital. In
these studies, I had found that 44.2% of the 43 cases had p53 gene
mutations by using the PCR-SSCP & direct sequencing method. And I found
that the pb3 gene altered cases had better prognoses than no mutation group.
So we added more clinical cases - 40 non-small cell lung cancer. And we
have studied about the p53 and 3p gene alterations by using the
microsatellite assay method.

In this research, efforts were initially directed toward identifying the
prevalence of pb3 and 3p gene mutations in lung cancer patients residing in
Korea. Furthermore, we analyzed the relationship between the p53 & 3p gene
mutations and the clinicopathologic results of lung cancer. In addition, we

studied the PCR-LOH method to replace the other complex methods.

IIl. Scope and Contents of the Project

We have used the 40 samples obtained from the lung cancer patients who
were diagnosed and operated curatively at Korea Cancer Center Hospital.
These consisted of 23 cases of squamous cell carcinoma, 15 cases of

adenocarcinoma, 1 case of large cell carcinoma, and 1 case of bronchoalveolar



cell carcinoma. High molecular weight DNA was isolated from the tumors
and normal lung tissues according to the standard procedures with
phenol/chloroform extraction. For the study of p53 gene alteration, we have
amplified the DNA with PCR method and used the microsatellite assay
method to detect the altered gene. In these studies, we tried to find the loss
of heterozygocity.

Furthermore, we analyzed the relationship between the p53 & 3p gene

alterations and clinicopathologic results of lung cancer patients.

VI. Results and Proposal for Applications.

We have found the p53 gene alteration in 37.5%(15/40) and the 3p gene
alteration in 23.1%6(9/39) of the non-small cell carcinoma studied.

There was no clinicopathologic factor to show difference statistically
between the normal and mutated group. And we know that p53 gene
alteration ié not a prognostic factor. But we know that PCR-LOH using
microsatellite assay method is a simple, exact method to study of a specific
gene alteration using small tissue.

These results will be the basic’ data of the molecular biologic study for

gene therapy.
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1% M

TH

Hge HAFodMe SAE R AAFEAA AINE Holu en, FFAA
= 19899 BAERe FAE WY 4 FAdAM AY dses TAE A2
A9 ot FFolnt a2 MA=TY AA R FM ¥ AFES] FUE
& st B9 o] P2 AL FHE Aotk 2y oAt AwEd

N

, g, AR A8, aga g9 X ge 2 @A o} les olEL o
AL + de MEE AzWPec] d7sH e AReld. 2 FAYEY
A 7Y we2 e Ao o FH H-HAHoncogene) R FUAAR
A ZHtumor suppressor gene)®] EARolSte] A@ AV dAHA HL
e A7 @23 JP=n Ak 22t AFTo| A Hge BAEN vlEAo
BAYEAY A7 g Az dAoltt e T dde &I 7
A FRAT V] AYE, FAFE, GEHY HERPT Fo wat 9F
T Aerz oA YL e RAYEZH A7 AA}E FIFAM ¥
Z233 o8 sgdtede Frt waEg.

ol A7 AL Uzt o GF L] G Y @el Bde AL
2 223 p53 R MELE FTEFAA A} AE Re2 FAEHE 3p KIFA
Hol7} @5 Mgt fAANME drtyd ®ol, 22l oW FH4e2 YedeAE
Yot d glom, ol oy Ygs49d uvlwdte HYY 2 7|EY
PCR-SSCP$} Direct Sequencing Methodg€ WY 4 = & o Wt A
B¢ 43 HY AT oyl A7 EXF WA o). ol dFPL WA
Y BTG AdF4do] F3Ae2 FHdE FYY EARAEYY XNad
Y gl 718 482 o]8¥ ol



H23d HuUe J=Au o

e APz FHAL ool LA YoH, AFANE Y Be B
Ae ne AL 3p2lolth AU o} AR RE dgte] SPHA AHA W
£ 2A9A gn Ao AMZdAN BEASA APSlole p53 ABAS W
A M2AEGANME BAST Utk FA| retinoblastoma FHAe HHEAE
ALl FEASA AT AE Mol qn 15 HA 225
& ZYAAFAAY MTSIH A} 230l 2 BA7F @aixz Aok He)A
= @ % FLHHAE0 BEAn e HEHY ASL 4WED RAS,
RAF, FUR, NEU, JUN, MYC, SIS, FES, FMS, FPS, FOS, 12]x2 c-ERBB2
Sol Utk 221 Were) FHWE TE 450 WAL Utk

B2l A immunohistochemistry WOl &% o}F MEE Apo] AuA
o2 YYD, W FAA) Y BAAAHA A7 g ARAPRA
Psioinl thge) 3We) AR7} ARo|Th

1). M 2HEALNA S K-ras §42e) Tdo].

2). MAMEAGAN S BB AEFFEAE 24

3). M GolAS] p53 fARLS] Wol,



F3F¥ AFNY-H U % 24

A1d g 2y

Ay iy Sxc Ay YoM BN Ete] g BeF A FF
g tn ALAHA oY FEHE P 403 e AT e B9 +
& AF AAE HZAHAAM BAREDR FFZHEL wodF DNA FE2U7A
-80TlA Ha Atk sigel g4 4A7% Aol Jde Aoz ¥y RE
L4000, 2%A 2F, PNy &R/, 948 $5)EL Rot vz B43%
How, RE EAAELAH AFe I AAE Za2u A A AT 40
del zAH ERE HW 239l squamous cell carcinoma, 1539
adenocarcinoma, 12}¢] large cell carcinoma, @] 3 1219l bronchoalveolar cell

carcinoma’} AU} ( Table 1)

DNA %2 phenol/chloroform methodS o]&3& o Z}zte] AAIZ A3 F9}
ZAo2 HE TE2 DNAE 23t o igme $32AD P42 L o
AL AFAZE o83 Jhe 2UE BEYY. olE YR LI FA4 =3



2£2& z}z} 19cc9 1X standard sodium citrate plus 0.0lM EDTA$}t 1 cc9
20% sodium dodecyl sulfate o2 83JAI% 4mge] proteinase K& 37.0
Tl 2087t £5AM 48AZHT o8¢ PCI-9 20 ccE @¥ido] EsjE &
Poll H7iste] 38 WA 58T EES g AUF, 4TlA 8000pme=2 WA
2ejdln, 4398 2ALYA Hster =gtk thA] chloroformE % A7t
St Whg Al E, 28 2ude) Y4 4E3AE Aol F2E £
o] 1/10 49 pH 559 3M sodium acetate® ¥ Fol9] ice-cold 100% A&
€& H7tstd DNAE AAAIY o+, ol 70% clets2 MA3¢H T of

Agge dAEY FHF Et TE ¢339 =9 o, ¥F3R:HA

(spectrophotometer) 2 3£ & Z33AtH6).

il

3. PCR-LOH

€ QoM E pS33t 3p FAAY WolE Uolry] 3o HF APs=
PCR-SSCP® Direct Sequencing Method& ®™4l ¥ 4 & Microsatellite
Assay Method® o€ #%ch. Perkin-Elmer Cetus thermal cyclerst
Perkin-Elmer Cetus A|%}E-& o] 83l PCRE dAlslden, ALL-3 markerg
& Table 291 YeEllUt. PCR W32 WA Taq start antibody 0.2n¥} Dilution
buffer 2n, 218111 Taq polymerase 0.44n& ©]&3& < Taq start mixtureE &
. Reaction rr;ixture%‘: 10x buffer 381ul, dNTP 10ul, sense primer$}
antisense primer 22} 5ul, 2P dCTP 5ul, Taq start mixture 24ul, Template
DNA 2ulel %—%¢- 3Blulg ol 83ty TETE °lE Table 39 F H3}¥ PCR
program& ©]83o PCRE A3 3Hth. PCRF ©|E Gel loading bufferst 1

11 2 mix3F 95TCAA 587 denaturation A1ZH k. o] 8 6% Urea Sequencing



Geldl loading A1 E A71FEL ANt H/19EL 4T 1200 voltsZ
3-6A17 AJZon, WE PZRVE 2087 TAE 70TAM 16-24 AZHE
X-ray ¥E° =& AFH4

4. FA A=

A wolst o YF8A, F Yol W], £ FAHFT Alols A
chi-square test& o|& 3ttt H-HA WHolo] f-Fo we} FFoz YrF ¢
F Alolg] AEF EAME Caplan-Meier methodE o]&3la] HEEL FIF

Log-Lank test& o|&3la] ulm ¥t

A2d 3234 % nF

1. 4835
7t -8 44

(1). p53 FAA Yol

Yool HRAY 099 PNAPE Table 19 Lksiol Utk

P53 #AA Wolzl UANY VAL RT15Y oIRew, Yuix 5L ps3
27 Wolg WAL = PUTH p5B KFAA Wold fol Weh SFoz Ut
% Welaz, We) APRE, A, 197 §9Y 5 vnEHsd ¥



A /A4 RTE BASAT. 2o 84 EE chi-square testd T3
FHAoY FAZHeE FAF 2olE B 84w UU.(Table 4)

539 survival curve® Caplan-Meier methodE ©|83tq F3F,
Log-Rank test& ©|&3ld F29 AZEL vlunddovt T30 AN &

gL AAUY( Fig. 1)

(2). 3p A2} o

PCR-LOHE o] &3ta &Qlo] 7% 39 398 % 3p H33 ¥ol& B 7
£ 93 oAtk oA #BA Wol AT i £Fo2 Ued Ad o
B4 ¥R 24 sy $AH fe4e HARS ATk (Table 5)

ko
rO

329  survival curve® Caplan-Meier methodS |83l &L,
Log-Rank test& ©o|83ld 9 AEEL viundoy gA| Tt FA
A {4 AAUHT7-9). (Fig. 2)

1. PCR-LOH

Table 29] 37} marker& ol83ld PCR-LOHE 4A 3yen, 1 Ans
ZH3IA Table 69 2t} 3pol A= 3939l H informative 3., o]1F 93
41 LOH =+ RERE 2ith pS3dlM= 242t e] primerol] 31.6%, 20.6%°14
mutationg Rtk 013 @r/1XAE mutation YL QY FeE 1532 AA
9] 375% e°lAtt. PCR-LOHS 44 %82 loss of heterozygosity E&
replication error2 UEATH10). Fig. 3-5& 2z} primerdld ¢4 ¥H-8&& 1<
o Eoltt.



Pathologic Diagnosis No.of Cases

Squamous cell carcinoma 23
Adenocarcinoma 15
Large cell carcinoma 1
Bronchoalveolar cell carcinoma 1
Total 40

Table 1. Pathologic classification of the patients.



Chromosomal
Marker location Sequences of primers (5'-3')

D3S1537  3p24.2-p22 CTA TAA AAT GGC TAT ACC CAG
CTA TTT TTG GAC CCA GTA ACC

pS3(CA)repeat 17p ACT GCC ACT CCT TGC CCC ATT C
AGG GAT ACT ATT CAG CCC GAG GTG

pS3AAAAT 17p GAA TCC GGG AGG AGG TTG
AAC AGC TCC TTT AAT GGC AG

Table 2. Markers used in PCR-LOH



94C X 4 min

94C x 30 sec, 63C x 30 sec, 72C x 30 sec x 2 cycle
94C x 30 sec, 61C x 30 sec, 72C x 30 sec x 2 cycle
94C x 30 sec, 59T x 30 sec, 72C x 30 sec x 2 cycle
94C x 30 sec, 57C x 30 sec, 72C x 30 sec x 2 cycle
94C x 30 sec, 55C x 30 sec, 72C x 30 sec x 32 cycle
72C x 7 min

4TC

Table 3. PCR Program used in PCR-LOH



RO O RRERA RIS

Parameter Gr.with pb3 Gr.without pb3
alteration(n=15) alteration(n=25)

Age 59.6+/-5.6 57.0+/-10.0
Sex (M : F) 13:2 20 : 5
Pathology
Squamous cell ca 7 8
Non-squa cell ca 16 9
Stage
| 2 3
I 3 4
IITA 10 12
IIIB or IV 0 6
Tx modality
Surgery 10 10
- Surgery + RT 2 7
Surgery + ChemoTx 3 8
Smoking
Smoker , 13 19
Non~-smoker 2 6

Table 4. Clinical profiles of lung cancer patients
according to pb3 gene alteration.
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Parameter Gr.with 3p Gr.without 3p
alteration(n=9) alteration(n=30)

Age 55.0+/-8.9 58.7+/-8.8

Sex M : F) 7:2 25:5
Pathology
Squamous cell ca 4 14
Non-squa cell ca 5 11
Stage
I 1 4
II 1 4
1A 6 17
IIB or IV 1 5
Tx modality
Surgery 7 13
Surgery + RT 2 6
Surgery + ChemoTx O 11
Smoking
Smoker 6 25
Non-smoker 3 5

Table 5. Clinical profiles of lung cancer patients
according to 3p gene alteration.
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— p53 mutation(+)
- - - p53 mutation(-)
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0 il 1 L J 1 1
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month

Fig 1. Actuarial survival curve of the group with
p53 mutation and without p53 mutation.
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Fig 2. Actuarial survival curve of the

- - - Alteration(+)

- Alteration(-)

3p mutation and without 3p mutation.
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Fig. 3. PCR-LOH analysis with primer D3S1537.
Location : 3p24.2-p22

Arrow indicates LOH
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Fig. 4 PCR-LOH analysis with primer pS3(CA)repeat

Arrowes indicate the loss of heterozygosities.
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=

0. PCR-LOHH analysis with primer po3 AAAAT

Arrowes indicate the loss of heterozygosities.



F4az AFNYU=ET Az 9 el 7jox

olgl 7ol Pz 19957 Z1RATHA AHE FHEHY VI viaMAE
Hgoll el ps3 FHAL Wole] WA HEE we FoE g ¥ 5+ ANeH
2 = A=Y AFAE B2 Aoyl UUte AL FAT WA =9 o
FoA AZIHD e AXJAZ A p53 Fuzre] o] olvl 4Y AelA
T A7 gl 39 HAnh ol uAMENSG B4 dUdo] et E
€ Mdeith 22 goe g oAndiy ol ¥F FIoAe] #x AuAH
Aol A 82 ¥8" & UE Aot

£P 339 2348 EdZE /MY &48 dTHL Ue ps3 K82 oYdx
EOE FYdA FAHAZ AE Aoz AAEHT Y 3p FHAANME A4
2 5L #AA wolzt LA HAD. olt clREd dFE Aoz ¥ €
7HsAdol &g AAER sloed goge g2 FYAANRFAANERS] A% B
A7t A= ojof & Aot}

EF 25d B AR B ujgo] Sojoigt by SYE Ao LREY fAH
7L Wol 437t PCR-LOHE ol &3¥ oiF 44, 2alx ZAAdoz HA 7t
T 8 A2 GAAY, o9 YA Boo] N ¥ Aoz YA

agx olye] AdE J|Eor viMEHSAAN MY EFA YR F4
AF Wole p53 RAAYE & F UReH, ol F FEE B Wio] TIFAL
2 33822 e KAz A8 9 F targetd e & £l Halz 42
g

At o @3t Ayl 74 ddrigle W& 25 9F9 4F AAUE AL
Y AE olAe $8 Ao HAIE AT AF R YA LY 5+ UA
HAts ot

- -1.7 -



53 AFNY dAe #HE A

dgte FRAoIA TRsE do2 WAZA AAHA A5l gol 27
o LRH Fedc FLE Adstue SA7t ¥ Fdon. a¥E=
A2 AsEY Agel AFHT ok 28 BAMER Yo A
of el el w4 jHol wEAL AT U@ KA 23 sl BAHA
FAA 287k gk M2 e AEPeR AFE Wi AUtk pB3 AAAE FY
A #AAZ 7MY DEAY FYAZ AT FAAY F4E AL o4 €
Aoz fAR] 4 Ve AT/ A s¥o] IY F$ ME7L apoptosis
of ®x ZAHL cell guardian®) & Wrh ps3el wWele AMYelM Uw
Hoz b E3 WAL KU ooz delA ok B AFAE 95-%
d EARAANA @2 A BAAA p63 {UA Wolg R WA FHE
W uh glom, of& J1AZ dgdel Y HuA A E AYAD A

p53 f AR Welt Y YA MWL FFE Ao N BEA W 5
Ath. & p53 KA wol FHMEE ps3 7150l £dslel FAXE WY
FAz A8 ol83te] p3 RARNE BFA FAES A ¥ FARA R
I apoptosiso] # FA o E o AYPe=2E ¥l ps3 @Rl FTY
ARl Sol@ wulAdolm2 ol FYFolgdon ogsh: Wyl A
B A7ae A FRAARAAL f¥A A8 E FE LFRUL AN
AEsn Gk dA old ATE FUIME AAHA g glen gFelA
£ MD Anderson Cancer Center® 422 @771 &¢3 29sl2 sivh

el fAZ ABE AAUY Yo AFe w3 don FAZA &
HAME A 2 FAHY £471 Atk WA 7F Fo AAFAME =
e A7HE Solx ol FU A7} AL AF FF ATY el &
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szt A4Ec g3y B d7ase Tue 34 A8y Add F8Y
dge] HelZ /idEd.
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HE / BA v AMEAGN g EARAGE A7 (D
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