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——— Abstract

Background. Cyclin E and cyclin-dependent kinase inhibitor p27k’p1 are two mmportant regulators of the G1-S

transition modulating the activity of cyclin-dependent kinases and completing phosphorylation of pRb  Aberrations in
the cell cycle control are often observed in tumors and might even be mandatory in tumor development. Little is
known about the expression and prognostic significance of cyclin E and p27 and relationship between the expression
of cyclin E, p27, and pRb in non-small cell lung cancer(NSCLC). Materials and Methods: The expression of cyclin
E, p27, and pRb in eighty-one cases of resected stage I NSCLC tissues and its relation to major clinico-pathological
factors, including histology, differentiation, size of tumor, pleural extension and survival rate were investigated and
analyzed Immunohistochemical analysis with monoclonal antibodies specific for cyclin E, p27, pRb were performed
by ABC method. Result: Expression rates of cychn E, p27, and pRb in stage I NSCLC ussues were 29.6%, 28.4%,
and 58.0% respectively. Cyclin E was expressed higher in cases of pleural extension(p=0.04), and p27 was expressed
higher in tumor of less than 3cm in diameter(p=0.015), and pRb was expressed higher in cases of poorly differentiated
tumor (p=0.049). The relationship between expression of cyclin E and pRb was not observed. The 5-years survival
rate was lower 1n cases of positive expression of cyclin E than in cases of negative expression of cyclin E(44.4% vs
68.2%, p=0.015), and the S-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% vs 36.3%,
p=0.0029). In multivariate analysis, expression of cyclin E and p27 were an unfavorable prognostic factor(RR=3.578,
p=0.006) and an favorable prognostic factor(RR=0.183, p=0.019) respectively. Conclusion: Cyclin E and p27 may
play an important role for the biological behavior of stage I NSCLC, so that the expressions of cyclin E and/or p27
may be new prognostic markers,
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antimouse monoclonal antibody cyclin E(Clone CYEQS,
NeoMarkers, US.A),
antibody p27(Clone DCS-72.F6, NeoMarkers, Fremont,
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Fig. 1. Expression of cyclin E in non-small cell lung cancer.
Positive nuclear staining in squamous cell carcinoma (A)
and adenocarcinoma (B), and negative staining in nuclei of
the tumor cells (C). (Immunohistochemical staining, X200)



Fig. 2. Expression of p27 in non-small cell lung cancer.
Positive nuclear staining in squamous cell carcinoma (A) and
adenocarcinoma (B), and negative staining in nuclei of the
tumor cells (C). (Immunohistochemical staining, X200)

Fig. 3. Expression of pRb in non-small cell lung cancer.
Positive nuclear staining in squamous cell carcinoma (A) and
adenocarcinoma (B), and negative staining in nuclei of the
tumor cells (C). (Immunohistochemical staining, X200)
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Table 1. Main pathological characteristics of stage 1
non-small cell cancer
Characteristics No. of Patients %

Histology

Squamous cell carcinoma 54 66.7

Adenocarcinoma 22 27.2

l.arge cell carcinoma 3 3.

Mixed, NOS 2 2.5
Differentiation

Well 27 333

Moderately 28 34.6

Poorly 26 32.1
Tumor diameter(cm)

< 3 32 39.5

> 3 49 60.5
pleural extension

Present 26 32.1

Absent 55 67.9
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who] ok W o 24¥| 2 206% o Ut) F U f
o] wet cyelin B9 28L& ARAN EYF 35.2%, A9
182052 Atz H|g] HIAEGBAM = 5 o
B p<)()3), S syt T4 2710 wE
W gof 2o glov A5 59e HeT

d Z NaeA wRse] 2372, FE 554350l |
= A% 558 F 148, 255%°0 HlE w2 2HeS W
UK p<t).05)(Table 2).

3. A7) HAAE ddeld p279] Bd
= 8131]91 X1]13@'7 H]Nﬂl ) o ZZWW p2791

4. Ag7) W2 E FHeHolA pRbe] Wd

Z glele] A7) v s ZH ek ZH oA pRbe]
g e 47 R S8.0%0) HE &S Bilon, AU
o) #8, TU) AV, AE HHHG ool nE wd
goll & Aol7} glont FAl e Eahmel whet 40.77%,
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A7) vl Eza el 59 AEELE o170l 7
dz2ol M cyclin B FdE ] 5 d A& 44%E, 7
WE T 68,2000 B8l 2n) 9} A R ATHp=0.015). 5= AL
ZA A p27e] o] 5 3%%% DGR, ST
56,200 BT} v LFERE A dko] 2l 2itH p=() ()9) (Table
3) (Fig. 4, 5). AgZ# oA pr/l ] g4-eh 51 S
&2 BAEE olol7} fIUTh (p=0.44) (Table 3).

Table 3. The 5-Years survival rate according to expression of
cyclin E. p27 and pRb in stage I non-small cell lung cancer

Ejl([)i'e:;i (%) S-yr Survival Rate p-value
Cyelin E 0.013
Positive 24 (29.6) 44 .4
Negatve 57 (70.4) 68.2
P27 0.09
Positive 23 (28.4) 72.2
Negative 58 (71.6) 56.2
Rb
Positive 47 (33.0) 277 0.44
Negative 34 420 37.1
< 0.03

Table 2. Frequency of cyclin E, p27, and pRb protein in stage 1 non-small cell cancer

Characteristics No. of patients Cyclin B+ (%) P27+ (%) Rb+ (%)

All patients 81 24 (29.0) 23 (28.4) 47 (3R.0)
Histology

Squamous cell carcinoma 54 19 (35.2) [N (27.8) 33 (o1 1

Adenocarcinoma 22 4 (18.2) 3 (36.7) 10 (43 3)

Large cell carcinoma 3 1 (33.3) 0 (OO 2 (66 7)

Mixed., NOS 2 0 (00) 0 (0.0) 2 (100.0)
Differentiation

Well 27 10 (37.0) 0 (22.2) 11 (40.7)

Moderately RA 6 (21.4) 6 (21.4) 17 (60 7)

Poorly 26 & (308 10 (38 5) 19 (73 1)
Tumor diametertcm)

< 3 32 9 (28,1 14 (437" 19 (594)

> 3 49 15 (30.6} 9 (19.2) 23 (37D
pleural extension

Present 26 11 42 3y ] (30.8) s (37.7)

Absent 55 14 (25.5) 15 (27.3) 32 (58.2)
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o] A9 Axsh= A$= 358 43.2%), I92 Y
25k A% 468)(56.8%) 2 F whulo] WL s o9
H AAE Holx] FUtHp=0.43 Kappa =-0.049)(Table
4). 27} eyclin E9] @8 o) glowa] p272] o] 9l
L o) 33 AEEL 73508, cyclin E9] wao] glo
A p279] WEe] gl £36.3%) HlE] =St
(p=0.0029)(Fig. 5).
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o] YA 3= A= 338( 40.7%), BLX| 5= 735 48
A (59.3%) 2 5 who] vy .o Ay A;ﬂg Holx| 9k
T p=(). 164, Kappa=-0.117)(Table
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Table 4. Correlation between overexpression of cyclin E and
p27 in stage non-small cell lung cancer

Cyclin E + (n=24) - (n=57)
p27
+ (n=23) 6 b
- (n=58) 18 40

p=0.43, Kappa=06

7. A1 7] v AAEHGANA GG Ao o

oA5-217}

AEE] dig S8AR AEAAE F3H7] flsked
T 2719 AF S99 PgoH, oyclin B, p27,
pRb&} &8 Cox proportional hazards regression model
of E3tate] £4519t} Cyclin B9} p27¢) 2d-e- A&
o ik =gAHA APJAEA 997t AT
(RR=3.578, p=0.005 RR=0.183, p=0.019)(Table 6).

Table 5. Correlation between overexpression of cyclin E and
pRb in stage I non-small cell lung cancer
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Table 6. Cox's proportional hazards model analysis of
prognostic factors

Time to Death

Factors
RR 95% CI p-value
Tumor size 1.581 1.012-2.247 0.44
pleural extension 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
Rb positive 0.886 0.733-1.072 0.214
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