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=Abstract=
Correlation between Cyclin D1, p53, Bcl-2 Protein Expression and
Prognosis in Primary, Resected Stage IlIA Non-Small Cell Lung
Cancer (NSCLC)

Kyung Young Chung, MD. *, Woo-Ick Yang, M.D. **

Background: Lung cancer formation is a multistage process involving activation of protoon-
cogene and inactivation of tumor suppressor genes. We evaluate the significance of cyclin
D1, p53, bcl-2 gene mutations in patients with curatively resected stage IIIA non-small cell
‘lung cancer(NSCLC). Material and Method: One hundred comsecutive cases of stage IIIA
lung cancers from patients operated on curatvely between 1990 and 1995 for which adequate
paraffin blocks and clinical history were available. Immunohistochemical studies were perfor-
med on the representative tissue sections from each case by the labelled streptovidin- biotin
method. Sections for cyclin D1, p53, Bcl-2 immunostaining were pretreated in a microwave
oven for 10 to 20 minutes in citrate buffer before immunostaining. The overnight incubation
with NCL-cyclin D1-GM for cyclin D1, with clone DO-7 for p53, with clone 124 for bcl-2
was done. Mean follow-up was 24.1 months (range 2-84 months) after operation. Result: One
hundred cases of lung cancers were composed of 56 cases of squamous cell carcinoma, 37
cases of adenocarcinoma, 5 cases of adenosquamous cell carcinoma, and 2 cases of large cell
carcinoma. The S5-year survival was 32.1%. The positive expression rate of cyclin D1 was
35%, p53 was 56%, and bcl-2 was 17%. But there were no correlation between cyclin D1,
p53, Bcl-2 protein expression and survival. Conclusion: These observation indicate that cyclin
D1, p53, bcl-2 protein overexpression might be implicated in the oncogenesis of non-small
cell lung carcinomas but they have no usefulness as a prognostic marker.

(Korean J Thorac Cardiovase Surg 1998;31:1200-5)
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2. Immunohistochemical staining

microwave enhanced immunohistochemical staining methodS
A48,

1) Cyclin DI

10 nmol/LY citrate buffer(pH6.0)oll A 208 7HGE X 4)
microwave oven® & A A x| (pretreat) g ¥ 12002 3|4

= cyclin DI antibody NCL-Cyclin D1-GM(Novocastra Labor-

AR - 5o
H ol M cyclin DI, p53, BCI—ZS-( 9l9

atories Ltd. Newcastle, UK).>. 2 overnight incubation 3} i t}.

2) p53

10 nmol/L®] citrate bufferH 6.0)° A 10¥-ZHGE X 2)
microwave oven® & A A F 1:1002F 3= ps3
antibody clone DO-7(NovocastraLaboratories Ltd. Newcastle,
UK)2 . overnight incubation®} 3 t}.

3) Bcl-2

10 nmol/L2| citrate buffer(pH 6.0)°] 4 1047t microwave
oven® & A xF % 1:.83022 3X ¥ Bcl-2 oncoprotein
antibody?] Clone 124(Dako, Denmark)®. over-night
3kl et

4) 12)3)% Dako LSAB Kit(Dako carpintetia, CA, USA)E A}
43} labelled streptavidin-biotin method2. protocol®ll w2}
Immunohistochemical ~stainingS Al 3313 chromogene 2. &
diaminobenzidine(DAB)S counterstain® 2. light hemetoxylins-
o] & A (color developement)s 3}%lt}. Nagative control-2

incubation

non-immune serum. . 2 staining®} % o},
3. Immnehistochemical staine| Z 1t &4

Halgtalo] o3 HEE Qo Cylin DI YAET &)
(nuclei)®] 50% ®]qko] FAA +, 50% o4 Al +H=E,
p33e 8 E£& A E A (cytoplasm) ¥4 Al +Z, Bol-2E 2
5% BlEFA] = >13: +, 1323 ++ 23> : +++E s
AEAZ A E2t(cytoplasmic membrain)ol] A A FA O
& @535

4, Clinical Data2t EA4 &4

AARE BAe 9875 2 FEARY AYse
A protocolel] A =7 EAM3 G2 FA FAzAE
37 AYAY] BE A7 $EA 71974 8¥
3097hA Asistgleh. A A8 AL 100 ol A 100% F4 =
A7} bsstden 2AxA 7e HF 35844
(range; 2~ 847l ¥)yo] Qo).
7t gene®] FA &2 7 gened] G AR GE AE

< F3l9 o™ Actuarial survival curvet Kaplan—Mexer
method 3 A}-§ 3141 31 subgroup 7F9] B} 2L logrank testE
shen p gol 005 ol3h o9 gx Aoz s
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4 it

AL Fa7) 029 At 1890 n HFAdYL
55.7A (range; 33~754)%1 2 H A} 5] A £ 3} (squamous
cell carcinoma)?} 569 & 7} Wk

o] 379, adenosquamous cell carcinomaZ} S5,

Al 9} (adenocarcinoma)
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Fig. 1. Overall survival of 100 patients after complete

resection of primary stage IIA non-small cell lung cancer.

Fig. 2. Cyclin D1 immunostaining of a case bronchiolo—-
alveolar cell carcinoma showing intense nuclear staining.
(DAB chromogen with hematoxylin counter staining)

carcinoma”} 2o Eo]gt}.

¢ ¥ 2993 ™NM 37185 £ TIN2L 69, T2N2
7} 444, T3N27} 1790, T3NOZ} 199, T3N1o] 14°E N2
Aol 679(67%)°) G T3 AZko] 509 (50%) A L
t}.

AA e sAAEELS R1%IGUL HTFES
35761344704, Fekzt-2 200+ 2.8270 € o] 3 th(Fig. 1).

cyclin D1 35¢1(35%)°1 A ¥4 & 24527 (Fg 2), p53
L 63%(Fig. 3), bel2E 17%(Fig 4 FA &S 23l 7
7te] 2A48A e £Fol B2 FHELS oyclin DIF
p538] d go] AgtolA ¥ whd bo29] WHEE A
A A ool A =9kth(Table 1).

cyclin DI S92 L@ o Fo w2 SAYEES ¥4
A 234% SR 369%F FAHA wheu FAHLE
59 9= zlo)lx= ¢ 9L (p=094)(Fig. 5), p53 U A L

aE 27
1998;31:1200-5

Fig. 3. P53 immunostaining of the sguamous cell car-
cinoma showing intense nuclear staining. (DAB chromogen
with hematoxylin counter staining, X100)

Fig. 4. Bcl-2 immunostaining of the squamous cell carcino-
ma showing nuclear staining. (DAB chromogen with hema-
toxylin counter staining, *200)
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28.1%% FAA =gk A}o
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Table 1. Relanonshlp between overexpressmn of cyclm D1 p53, bcl-2 protem and hlstolog|c types

Hxstologxc types

31 (5514)/

Squamous cell carcinoma (N=56) 16 (28.6) 15 (26.8)
Adenocarcinoma (N=37) 17 (45.9) 28 (75.7) 1(27)
Adenosquamous cell carcinoma (N=5) 1 (20.0) 2 (40.0) 1 (20.0)
Large cell carcinoma (N=2) 1 2 0
Total (N=100) 35 63 17

1.0

’ p=0.94 ’ p =045

Cyclin D1 positive (N = 35)
Cyclin D1 negative (N = 65)

2
20 0 40 50 &0 70 80
Survival (Months)

p53 positive (N = 63)
p53 negative (N = 37)
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Fig. 5. Survival according to cyclin-D1 protein overexpres— Fig. 6. Survival according to p53 protein overexpression.

sion.

p =037
XY FARLE #4 Slv Aolv W LE=025) Bcl-2 positive (N = 17)
7zt 2287 2ol W zpolx ¢l 9l tH(p=0.54)(Table 3. Bcl-2 negative (N = 83)

seell o) BB A RGN cyelin DIpP=0.67), p53
(p=0.78), bcl-2(p=0.74) T & of o whE ANE=F 2}
o], 37419 Aol A cyclin DI(p=0.44), p53(p=0.97), bcl—2
(p=055) T & o Fo wE PEEF | Ao
o

N2 A3 g7 oM cyelin DI (p=0.74), ps3 (p=070)
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Fig. 7. Survival according to bcl-2 protein overexpression.

LI ok, Cyclin DI& THFE AA FoFe)] dF 5o} glon,
9wl a M X e 6~47% M overexpressiond F.0]H

sote] A7) ANAM FAUAY Wo)st Fod 4T Cyclin DI9] overexpressione & %F9] nj¥31A] Wo] e

& e Aoz ¥ A 9om K, cyclin DI, erbB22 A9t w9k Arg-e o} negative indicator® e A
72 proto-oncogene?] &4 3} (activation)$} ps3, Rb, ple" A}~ B o Fo A Ao B3 g Ao o] 35%
7 2e FFEA A QA (umor suppressor gene)] ] & g Hed g2 FAES ZF 2 overexpression & -l
3 3} (inactivation) 5 < thtAl 24 (multistage processyel] <] wE AEE o= 9ot '

so} sgte] A DL} psie 714 el 2R HFEA oA A (umor

putative onco-

Cyclin DI chromosome 11q13°ll ] %} 3}+=
genel 2 A A X2 AHA AAxA HE(Gl to S phase
transition)S 30 DNA A A Y Al7] =46 B3t

suppressor gene)E 4] chromosone 17p13°l] $] X 3} L cell cycle
3 ¥ 3} proliferation)ol] 2§ 3401, Ao chepdt Feopu
Aol Tofste Aoz Busy glon? uaaxse
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Table 2. Relationship between overexpression of cyclin D1, p53, bcl-2 protein and survival

Gene 5-year survival(%) Mean  SE (months) Median (months) p
cyclin D1 positive (N=35) 27.8 32.1 £ 46 210 * 5.6 0.939
negative (N=65) 359 363 = 43 200 £ 3.1
p53 positive (N=63) 21.0 338 + 42 18.0 £ 3.2 0.46
negative (N=37) 36.5 325 £ 40 23.0 £ 35
bel-2 positive (N=17) 47.1 455 £ 89 21.0 * 0.374
negative (N=83) 29.4 335 £ 35 19.0 £ 2.7
Table 3. Relashionship between histologic types and suvival
Types 5-year survival(%) Mean SE (months) Median (months) p
Squamous cell ca. (N=56) 45.8 42.8 4.9 21.0  12.1* 0.25
Adenocarcinoma (N=37) 23.1 28.5 3.8 18.0 2.6*
Adenosquamous cell ca. (N= 5) 23.0 7.4 16.0 8.8
Large cell ca. (N= 2) 310 240 7.0
oA Hz 75%7}A ps3 #Wels} vebdcin shm T a9
ps3 wol7t el wf o] e Fof wiAe dF¥L | Yans WL Chune KY. Shin DH. ot al. Crclin DI Prote
N N ~ . u in . i rotein
37 Fobe 2o o Fsh Yrige Ras)ttd Ej;rgessio;'t in Iilugng C:mcer. Yonise? Ijled ch19n96;37:14;-§0.
theFstAl glol oA HAsA FIHAA 4 pids S 2. Ginsberg J, Kris MG, Amstrong JG. Cancer of the lung.
AL AS p53 wHo| FAFo] 63%% AT HtH non-small cell lung cancer. In: de Vita Jr VT, Heliman S,
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Bcl-2& protooncogene.> 2 4] programmed cell death(apopto-
sis)S A 3wl BB A o] 25%, Aol 2% A
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M= overexpression®] W& WEZ e overexpressionA]
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