A197] B 2A Z3 g4 Cyclin ES} p27¢] @33 o F

R 2 E N Yd

=Abstract=

2 He

Prognostic Significance of Cyclin E and p27
in Stage | Non—-Small Cell Lung Cancer

Bhong Gyun Jo, M.D.* - Sung Rae Cho, M.D.*

- Bong Kwon Chun, M.D.**

Background: Cyclin E plays a pivotal role in the regulation of G1-S transition and could
consequently be a deregulated molecule in tumors.
complex is increased by degradation of cdk inhibitor p27kipl. Little is known about the
expression and prognostic significance of cyclin E and p27 in non-small cell lung
cancer(NSCLC). Material and Method: The expression of cyclin E and p27 in eighty-one
cases of resected stage I NSCLC tissues and its relation to major clinico-pathological factors,
including histology, differentiation, size of tumor,
studied and analyzed. Immunohistochemical analysis with monoclonal antibodies specific for
cyclin E and p27 were performed by ABC method. Result: Expression rates of cyclin E and
p27 in stage I NSCLC tissues were 29.6% and 28.4% respectively. Cyclin E was expressed
higher in cases of pleural invasion(p=0.04), and p27 was expressed higher in diameter of
tumor less than 3cm(p=0.015). The S-ycars survival rate was lower in cases of positive
expression of cyclin E than in cases of ncgative cxpression of cyclin E(44.4% vs 68.2%,
p=0.015), and the S5-years survival rate was 72.2% in positive expression of p27 and 56.2%
in negative expression of p27(p=0.09). The 5-years survival rate was higher in negative
expression of cyclin E and positive expression of p27 than in cases of positive expression of
cyclin E and negative expression of p27(73.5%
analysis, expression of cyclin E was an unfavorable prognostic factor(RR=3.578, p=0.006)
and p27 was a favorable prognostic factor(RR=0.183, p=0.019) independently. Conclusion:
Cyclin E and p27 may play a pivotal role for the biological behavior of stage I NSCLC, so
that the expressions of cyclin E and p27 may bc new prognostic markers.
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Fig. 1. Expression of cyclin E in non-small cell lung cancer.
Negative staining in nuclei of the tumor cells (A), positive
staining in squamous cell carcinoma (B) and adenocarcinoma
(CY{immunohistochemical staining, <200}
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Fig. 2. Expression of p27 in non-small cell lung cancer.
Negative staining in nuclei of the tumor cells (A), positive
staining in squamous cell carcinoma (B) and adenocarcinoma
(Ci{Immunohistochemical staining, *200)
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Table 1. Main Pathological Characteristics of Stage | NSCLC*
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Table 2. Expression of Cyclin E in Stage | NSCLC*

Characteristics gz?t.i e?xfs %
Histology

Squamous cell carcinoma 54 66.7
Adenocarcinoma 22 27.2
Large cell carcinoma 3 37
Mixed, NOS 2 25
Differentiation

Well 27 333
Moderately 28 34.6
Poorly 26 32.1
Tumor diameter(cm)

<3 32 395
>3 49 60.5
Pleural invasion

Present 26 32.1
Absent 55 679

*NSCLC : non-small cell cancer
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o] ok 2 2432 296% ©lgch HgzA 3o wet
cyclin B9 W&l AP AN EE 352%, A4E 182%% A
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2, 533l5o] 9le A5 558 3 148, 25.5%00) B8 B
WSS B thp < 0.05)(Table 2).

Cyclin E positive

Characteristics Total  No. of
Patients (%) p-value

Histology 0.38
Squamous cell carcinoma 54 19 (35.2)
Adenocarcinoma 22 4 (18.2)

Large cell carcinoma 3 1 (33.3)

Mixed, NOS 2 0 0.0
Differentiation 0.49
Well 27 10 (37.0)
Moderately 28 6 214)

Poorly 26 8 (30.8)
Tumor diameter(cm) 0.702
<3 32 9 28.1)

>3 49 15 (30.6)
Pleural invasion 0.04
Present 26 11 42.3)

Absent 55 14 25.5)

*NSCLC : non-small cell lung cancer
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Table 3. Expression of p27 in Stage | NSCLC*

p27 positive
Characteristics Total  No. of
Patients (%) p-value

Histology - 044 )
Squamous cell carcinoma 54 15 (27.8)
Adenocarcinoma 22 8 (36.7)

Large ccll carcinoma 3 0 (0.0)

Mixed, NOS 2 0 0.0
Differentiation 0.31
Well 27 6 (22.2)
Moderately 28 6 21.4)

Poorly 26 10 (38.5)
Tumor diameter(cm) 0.015
<3 32 14 43.7)

>3 49 9 (19.2)
Pleural invasion 0.47
Present 26 8 (30.8)

Absent 55 15 (27.3)

*NSCLC : non-small cell lung cancer

2, cyclin E9] o] glom A po7e] wbdle] gli- #36.3%
off nlsl E9kth(p=0.0029)(Fig. 5).
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(Table 6).
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Fig. 3. Kaplan—-Meier survival curves according to expression
of cyclin E in stage | NSCLC
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Fig. 4. Kaplan—-Meier survival curves according to expression
of p27 in stage | NSCLC
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Table 4. The 5-Years Survival Rate according to Ex-
pression of Cyclin E and p27 in Stage | NSCLC*

g?iér?xi (%)  5-yr Survival Rate p-value
Cyclin E 0.015
Positive 24 29.6) 4.4
Negative 57 (70.4) 68.2
p27 0.09
Positive 23 (28.4) 722
Negati 58 (71.6) 56.2

*NSCLC : non-small cell lung cancerve

Table 5. Correlation between Expression of Cyclin E and
p27 in Stage | NSCLC*.

27 Gdin B (4257 v (@=24)
- (0=58) 40 18
+ (1=23) 17 6

p=0.43, Kappa=0.6

*NSCLC : non-small cell lung cancer
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Fig. 5. Kaplan—Meier survival curves according to expression
of cyclin E and p27 in stage | NSCLC
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Table 6. Cox's Proportional Hazards Model Analysis of
Prognostic Factors
Factors Time to Death

OR 95% C1 p-value
Tumor size 1.581 1.012-2.247 0.44
Pleural invasion 1.132 0.435-2.946 0.80
Cyclin E positive 3.578 1.462-8.762 0.005
p27 positive 0.183 0.044-0.757 0.019

ek 3 Yasui 58] @shr alsgrt
p27-2 cyclin E-cdkd 535 A AH|gto zn AlxF7]9] %
g wbesby p277) cyclin E-cdkd 53] Afolel] 3hAk4]

F&o] ezl o g Fulal Z=2o) ‘”7‘\ +J¢ oral#) 9]
ok, Yasui $7°& $193 Aol A cyclin B9 HE} p27e) gs.
Aolel] AE o918l PAE WAL pzu Ao

rL

]

cyclin E B81718] B4 AAE] o) A|ex| 23t wa]

o] Aol AA Rk F45151 5, Eranson 5% W] E 471
A o] A cyclin B9} p272] WHE Aol AFS o2
A2 nustygeh 18y 2 Ao oyclin B9 Wi}
p27°] W Atelof ofv] gle AF odelxl wAE WA
okokeh. Cyclin B9] a-& %3¢ dl$5, p279] a2 <

23 oFE AAbske F53AC °14‘i Liskzl el
cyclin E¢] W& o] glom A p27 ol gl v o

Z, & cyclin E9} p279]
¥4, cyclin ES} p27 55 <FAel
ojm| o)A #AAF Y} o]#Et AHEL cyclin ES} p°7
Hol| ogF Lok waF o] zol9} Lofo] ML AE o}
A 2she] vehhs Aoz Azl
2 s gzl vlis 2e o Xﬂlt‘é‘” H] 4
slohake gjabe & sy, 4% 3 Aukate] Bl Ao s
Ax A=A 3-37] Wil cyclin B9} p272] w2} 3
A ake] BElAlol thEh dps L’rgh Zﬂf&;ﬁq A=
Hoz A7t=E]o} ) w}a}/ﬁ kS E_I/]—
W75 A4 r|kA e =
Arae] el A 7)) QO] ?1%5401 W‘
A7} Vg 5 9 A0E oakE

o] b
EE 24, cycin E 543 p27 °]
O

5 Aole] 4Ege

I o

[

°]
IS
H
2 7
=

r‘.
-

le

E=| =

o|Abe} Arlw, A1¥rs] w4
2718} cyclin B FF9) A5} g'\’}: lr
RHo g velgti, &E cyclin i
Ark 8 4 sich Geb A szt A
ME ko] zAo|AH cyclin E7} ¥ 7|} p270o] ke ¥

13.

. Minna JD, Sckido

. Morgan DO. Principles of CDK regulation.
. Sherr CJ,

. Reed  SI,

. Bates S, Bonetta L, MacAllan D, et al.

. Matsushime H, Queclle DE, Shurtieff SA,

. Meyerson M, Harlow E.

. Keyomarsi K, O’Leary N, Molnar G, ct al.

. Polyak K, Kato JY, Solomon MI], ct al

e Agelt HAHQ YR A AYgos
HEE) el 7leld 5 9 Aew Au
3w 28
. Fry WA, Menck HR, Winchester DP. The National

Cancer Data Base report on lung cancer. Cancer 1966;
77:1947-55.

Y, Fong KM, Gazdar AF. Principles
and Practice of Oncology. 5th ed. Philadelphia :

1997; 849-57.

Lippincott-

Raven Publishers.

. Sherr Cl. Cancer cell cycles. Science 1966;274:1672-7.
. Hatakeyama M, Weinberg RA. The role of RB in cell

cvele control. Prog Cell Cycle Res 1995;1:9-19.

. Planas-Silva MD, Weinberg RA. The restriction point and

control of cell proliferation. 1997;

9:768-72.

Curr Opin Cell Biol
Nature 1995;
9:131-4.

Roberts  IM. Inhibitors
cyclin-dependent kinases. Genes Dev 1995:9:1149-63.
Bailly E, Dulic V, Hengst L, Resnitzky D,
Slingerland J. GI control in mammalian cells. ] Ccll Sci
Suppl 1994;18:69-73.

of mammalian Gl

CDK6 (PLSTIRE)
of

evelin

the
DI.

and CDK4 (PSK-J3) are a distinct subset

cyclin-dependent  kinases
Oncogene 1994;9:71-9.

that associate with
D-type

Mol

ct al
cyclin-dependent kinase activity in mammalian cells.
Cell Biol 1994;14:2066-76.

Identification of Gl kinase
activity for cdk6, a novel cyclin D partner. Mol Cell Biol
1994;14:2077-86.

. Xiong Y, Zhang H, Beach D. D 1tvpe cyclins associate

with multiple protein kinases and the DNA replication and
repair factor PCNA. Cell 1992;71:505-14.
Koff A, Giordano A, Desai D, et al
activation of a cvclin E-cdk2 complex during the Gl
phase of the human cell cyvcle. Scicnce 1992;257:1689-94,
1992.

Formation and

Cyclin E, a
potential prognostic marker for breast cancer. Cancer Res
1994,54:380-5.

p27Kipl, a
cvelin-Cdk inhibitor, links transforming growth factor-beta
inhibition to Genes Dev

and contact cell cycle arrest.

1994:8:9-22.

. Mountain CF. Revisions in the International System for

Staging Lung Cancer. Chest 1997;6:1710-7.

. Travis WD, Colby TV, Corrin B, Shimosato Y, Brambilla

E, and Collaborators from 14 countries. Histologic Typing
Lung and Pleural  Tumors. Berlin:Springer  Verlag.
1999.18. Mishina T, Dosaka-Akita H, Hommura F, ct al.



=4 9

Cyclin E2} p272| 2

19.

20.

21.

22,

23.

o=

Expression, a potential prognostic marker for non-small
cell lung cancers. Clin Cancer Res 2000;6:11-6.
Langenfeld J, Lonardo F, Kiyokawa H, et al. Inhibited
transformation of immortalized human bronchial epithelial
cells by retinoic acid is linked to cyclin E down- regula-
tion. Oncogene 1996;13:1983-90.

Lonardo F, Rusch V, Langenfeld J,
Klimstra DS. Overexpression of cyclins DI and E is fre-

Dmitrovsky E,

quent in bronchial preneoplasia and precedes squamous
cell carcinoma development. Cancer Res 1999;59:2470-6.
Keyomarsi K, Conte D Jr, Toyofuku W, Fox MP. Dere-
gulation of cyclin E in breast cancer. Oncogene 1995;11:
941-50.

Muller-Tidow C, Metzger R, Kugler K, et al.
the only cyclin-dependent kinase 2-associated cyclin that

Cyclin E is

predicts metastasis and survival in early stage non-small
cell lung cancer. Cancer Res 2001;61:647-53.

Gong J, Ardelt B, Traganos F, Darzynkiewicz Z.
Unscheduled expression of cyclin Bl and cyclin E in
several leukemic and solid tumor cell lines. Cancer Res
1994;54:4285-8.

24.

25.

26.

27.

5217
2003;36:7-14

Mishina T, Dosaka-Akita H, Kinoshita 1, et al. Cyclin DI
expression in non-small-cell lung cancers: its association
with altered p53 expression, cell proliferation and clinical
outcome. Br J Cancer 1999;80:1289-95.

Ishihara S, Minato K, Hoshino H, The

cyclin-dependent  kinase inhibitor p27 as a prognostic

et al

factor in advanced non-small cell lung cancer: its

immunohistochemical evaluation using biopsy specimens.
Lung Cancer 1999;26:187-94.

Yasui W, Kudo Y, Semba S, Yokozaki
Reduced expression of cyclin-dependent kinase

H, Tahara E:
inhibitor
p27Kipl is associated with advanced stage and invasive-
ness of gastric carcinomas. IJpn J Cancer Res 1997;88:
625-9.

Erlanson M, Portin C, Linderholm B, et al. Expression of
cyclin E and the cyclin-dependent kinase inhibitor p27 in
malignant lymphomas-prognostic implications. Blood. 1998;
92:770-7.

==vh gfgh o gy giele] FAE Al1d )
Apeka, 228 53, 3k, i“—"f] 271,
Cyclin E9} p279] a2
42 Kaplan-MeierH 2

28.4% %tk Cyclin B

p279] AT 5 AEE

°¥z st 2 E

p27& T3 o &

tHp=0.04, p=0.015). Cyclin E&} & 79 53 A& &2

=REEE=

#F: Cyclin B GI-87]12.9) o|3)& xAsh=d] ¢ $23 &g sh=d|, HEF7) § GIG7IZ5E S
7|22) o]ge] AL FUAP) FoI 84 °‘EM Rerng o F7 GAFUNA cycin E
o) whgl- e ko] AEehA ofAly FelF|o] RuEy ek & cdk2-cyclin E b{hﬂq FAEE odk GAY

Akl p27‘“"‘«1 w3l oete] Fhgict LBy B2 E Sl A cyclin B9} p279] Wl #e At vl
RER B2 D
_‘:UI—_O,] ihﬂ o:],[_, xﬂ
o]tr]- e ?sl-;q]a o].Q_-g],o:] ABC
ol-g-stgick. A A7) v AAEHYANA cyclin B9} p279] S
=2 Aol A, p272 Fke ZA ] 3em ©]31]]
444%%, v AL 68.2%0 3l Wkem(p=0.015),
2 722%%, v BT 562%0 ¥)3 22 IS B Ackp=0.09). Cyclin E7}
dA=x] %1 p279°] H‘E#E]L 9 59 AEELS 135%%, cyclin E7} HAEH T pp7o] WEE A ok F
36.3%°l ¥3] =4 Helstthp=0.0029). thHE £44F cyclin B2 f‘%h& A EE
]45}# =279 °1Z}¢‘E}(RR 0.183, p=0.019). 2
5 Yede S¥A41 °1]%’—°17<}7} =

ol = xl.&

0|83} cyclin E9} p279] &S £
£ AZAAE v E43c)

o7 u:]cﬂleg}s)-o&/rﬂo AR AE

"L“—IE

< Z+7} 29.6%,
A5l A 5o HHES 1Y

S(RR=3.578, p=0.006), p27<
: A1 7] v A ZH el A eyclin B9
96 Balshgick

AEE T

4 ol 1.
2. cyclin E
3. p27

H] 4 A 32 o 9F

14



