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S U M M A R Y

I. Project Title

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

( 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 distinct 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

IV



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 p53 gene.

Last year I had studied about the p53 gene alteration of non-small 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 p53 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 p53 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.

III. 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%(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 is 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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DNA

. 40

233fl^ squamous cell carcinoma, 15*1 si

adenocarcinoma, 13] S] large cell carcinoma, 3.2} a! l^lsl bronchoalveolar cell

carcinoma7> <&$X^. ( Table 1 )
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A A 19cc-e] IX standard sodium citrate plus 0.01 M EDTA^ 1

20% sodium dodecyl sulfate -§-^A.£. -g-^IMtl^ 4mgS] proteinase KS. 37.0

« « * } ±£l*]%z\. 4-S-^ PCI-9 20 cc*

^ 1 chloroform^-

1/10 <#$ pH 5.5^ 3M sodium acetate* ^

DNA* ^ ^ l ? } thg-, ol» 70%

t ^ - ^ <§^Hf a t TE

(spectrophotometer)S.

ice-cold 100%

3. PCR-LOH

PCR-SSCP*}- DiEect Sequencing Method* tfl<J ^- ^r &fe Microsatellite

Assay Method* <>]•%• «V^c}. Perkin-Elmer Cetus thermal cycler^

Perkin-Elmer Cetus ^^S-fi- °l-§-*H PCR# 4i^*|-Sl*.ol, ^-8-^- markerl-

£ Table 2°fl 4E1-I41^4. PCR *$*8-& #*\ Taq start antibody 0.2n4 Dilution

buffer 2n, HH]J1 Taq polymerase 0.44n-g- ol-§-«H Taq start mixture-i- ?>€•

4 . Reaction mixture^ lOx buffer 38mi, dNTP lOul, sense primer̂ }-

antisense primer AA 5ul, ^P dCTP 5ul, Taq start mixture 24M1, Template

DNA 2|iW ^^-^r 381|il-fi- <>l-8-*r<»| ^ # 5 i 4 . ° l * Table 331 # 4*-#$- PCR

^ ol-g-«V^ PCR^- A|S| «>^C1-. PCR^ o l f Gel loading buffer̂ )- 1

95'C<1fl'H 5 -̂?> denaturation ^1^14. ° 1 * 6% Urea Sequencing

program

: 1 .
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loading *l?]-£ ^ 7 1 ^ - t - ^]*}<&z\. ^l^-S^gr 4r°iH 1200

3-6^1 ̂ > *)%°-t*\, *3 r̂ #^7}^ 20-g:# ^ ^ -70t :^^ 16-24

X-ray ^f-°fl ] ^ 4

4.

chi-square test»

5- ^>ol^ ^ t - ^r^*- Caplan-Meier method*

Log-Lank test»

(1). p53
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A i t t chi-square test*

$ * W * Ji?l l i f e SStUTable 4)

survival curve# Caplan-Meier method-!-

Log-Rank test* °l-8-*M ^ * 1 ^ * f i - «lJuL*r$!i5-i4

.( Fig. 1 )

-fr

3p

(2). 3p

PCR-LOH

fe 9*11 a

«

survival curve-1- Caplan-Meier method-i-

Log-Rank tes t* °l-g-*>^ ^ - ^

8lSacK7-9). (Fig. 2)

. (Table 5)

»4. PCR-LOH

Table 221 37>^] marker*

* ^ - * > ^ Table 6 ^

^1 LOH

mutation^

si 37.5% «>isa^-. PCR-LOHSl

PCR-LOH* * H

39*11 «fl>H informative Sl-flA^,

\ primeHl 31.6%,

mutation ^ ^ - i - J±S]

loss of heterozygosity

replication errors. M-E]-\+cf(lO). Fig. 3-5^- A primeHW
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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.
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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

p53(CA)repeat 17p ACT GCC ACT CCT TGC CCC ATT C

AGG GAT ACT ATT CAG CCC GAG GTG

P53AAAAT 17p GAA TCC GGG AGG AGG TTG

AAC AGC TCC TTT AAT GGC AG

Table 2. Markers used in PCR-LOH
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94°C x 4 min
94 °C x 30 sec, 63 °C x 30 sec, 72 °C x 30 sec x 2 cycle
94°C x 30 sec, 61°C x 30 sec, 72 °C x 30 sec x 2 cycle
94°C x 30 sec, 59 °C x 30 sec, 72 °C x 30 sec x 2 cycle

94 °C x 30 sec, 57 °C x 30 sec, 72 °C x 30 sec x 2 cycle

94 °C x 30 sec, 55 °C x 30 sec, 72 °C x 30 sec x 32 cycle
72t x 7 min
4°C

Table 3. PCR Program used in PCR-LOH
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Parameter Gr.with p53 Gr. without p53
alteration(n=15) alteration(n=25)

Age

Sex (M : F)

Pathology
Squamous cell ca
Non-squa cell ca

Stage
I

n
niA

IIIB or IV

59.6+A5.6

13 : 2

7

16

2
3

10
0

57.0+/-10.0

20 : 5

8
9

3
4

12
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 p53 gene alteration.
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Parameter

Age

Sex (M : F)

Pathology
Squamous cell ca
Non-squa cell ca

Stage
I

n
IIIA

HIB or IV

Gr.with 3p
alteration(n=9)

55.0+/-8.9

7 : 2

4
5

1
1
6
1

Tx modality
Surgery 7
Surgery + RT 2
Surgery + ChemoTx 0

Smoking
Smoker
Non-smoker

6
3

Gr. without 3p
alteration(n=30)

58.7V-8.8

25 : 5

14
11

4
4
17
5

13
6

11

25
5

Table 5. Clinical profiles of lung cancer patients
according to 3p gene alteration.
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Fig 1. Actuarial survival curve of the group
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Fig 2. Actuarial survival curve of the group with
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N

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 p53(CA)repeat

Arrowes indicate the loss of heterozygosities.
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Fig. b. PCR-LOI-I analysis with primer p53 AAAAT
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