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Expressions of Cydlin E-pathway Proteins (cyclinE, cdk2, p21, p27,
p57) and Their Prognostic Significance in Non-small Cell Lung

Ji Han Jung, Gyeongsin Park, Myung-Ah Lee,' Jae Ho Byun,' Chan-Kwon Jung,
Heejeong Lee, Kyo Young Lee, Sang In Shim and Chang-Suk Kang

Departments of Clinical Pathology, 'Internal Medicine, College of Medicine, The Catholic University

Background : The aberrant expression of cyclins, cdk and cdk inhibitor has been shown to
be involved in oncogenic transformation. The aim of this study was to investigate the expres-
sion of the cyclin E-pathway proteins (cyclin E, cdk2, p21, p27, p57) in human non-small cell
lung carcinomas (NSCLC) and also to evaluate the clinical significance of these expressions.
Methods : A total of 203 consecutive patients with completely resected pathological stage I-
Il NSCLC were retrospectively reviewed. The expressions of cyclin E, cdk2, p21, p27 and,
p57 was examined by performing immunohistochemistry with using the tissue microarray
method. Results : In the total cases, the expression levels of cyclin E, cdk2, p21, p27 and p57
were 39.9% (81/203), 48.3% (98/203), 68.0% (138/203), 32.5% (66/203) and 2.7% (5/203),
respectively. The overexpression of cyclin E and cdk2 was significantly and inversely corre-
lated with the histologic differentiation in the adenocarcinoma (p<0.05), but not in the squa-
mous cell carcinoma. Among the clinicopathologic factors, the stage and lymph node metas-
tasis were associated with overall survival (p<0.05). Among these proteins, the negative expres-
sion of p21 was significantly correlated with a shortened survival rate (p<0.05). Conclusions :
These data suggest that the overexpression of cyclin E and cdk2 and the loss of p21 and
p27 are associated with tumor progression in NSCLC. The aberrant expression of p21 is cor-
related with a poor prognosis. Therefore the immunohistochemical analysis of this protein as
well as the clinical stage and, lymph node metastasis may be useful tools for evaluating the
prognosis of NSCLC patients.
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Table 1. Clinicopathological characteristics of 203 non-smal
cell lung carcinoma patients
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Characteristics ~ No. of cases  Characteristics No. of cases OFES p<0.05E 3+ Th ﬁ—f— 17k3he] AAAS B8] ¢
Age (years) T classification 3}l Kaplan-Meier AJ&344& AMH-3I9
<65 85 T 50
>65 118 T2 119
Gender T3 16
Male 155 T4 18 2 I
Female 48 N classification
Histology NO 131 =2 M
SCCOWMP)  95(4/75/16) N1 42 Sl =4
ACWMP)  98(25/53/20) N2 26
;ggga) ; A 4 F 20399) A8 BFEE 194914 894 (i AL 664) A
inical stage = =
BAC 1 | 117 —1—, o]'tS‘ ‘/}Z]"C 155 Dg O:} }"E 48%‘(‘/1—1} O:IZ]' 3.33: 1)0]2}\‘:}
[ 39 WHO 27 A% 248y 43S 2H AP EUE %5
i ar o(47%), ALE 984 (48%), wﬂio% 5e(2.5%), ANAH
SCC, squamous cell carcinoma; AC, adenocarcinoma; LCC, large cell /ﬂlﬁ—i%}% 491(2%), A7 BAH 245 1"1](0 5%) Fet. 2254
clarcinom.a; ASC\/\elldenﬁsE;moug ce!cs/lrcinorga; BAlCa?fronch.iolozlvg— Balro] wElds APM TSR 950 F TEEAZ0] 44(42
olar carcinoma; W, well differentiated; M, moderately differentiated; P, e Lo -
poorly differentiated. ’ %) TomesaTol 5e(790%), Awstagol 169(168%)
Aok ALE 984l FolM = LESIIF0] 259(255%), THE

Table 2. Relationship between expression of cyclin E-pathway proteins and clinicopathological parameters in non-small cell lung car-

cinomas
Clinico- No. No. of positive cases (%)
pathologic of cases .
factors cyclinE cdk2 p21 p27 p57
Histologic type
SCC
Total 95 40 (42.1) 56 (58.9) 65 (68.4) 22(23.2) 5(5.3)
w 4 2(50.0) 2(50.0) 2(50.0) 1(25.0) 1(25.0)
M 75 30 (40.0) 45 (60.0) 2 (69.3) 17 (22.7) 4(5.3)
P 16 8 (50.0) 9(56.3) 11(68.8) 4(25.0) 0(0)
p value 0.723 0.898 0.720 0.976 0.134
AC
Total 98 36 (36.7) 37(37.8) 5 (66.3) 41(41.8) 0(0)
W 25 2(8.0) 2(8.0) 15 (60.0) 13 (52.0)
M 53 23 (43.4) 24 (45.3) 4(64.2) 20(37.7)
P 20 11(55.0) 11(55.0) 16 (80.0) 8 (40.0)
p value 0.002* 0.001* 0.327 0.483
LCC 5 3(60.0) 3(60.0) 3(60.0) 2(40.0) 0
ASC 4 2(50.0) 2(50.0) 4 (100) 1(25.0) 0
BAC 1 0 0 1(100) 0 0
pT category
T1-T2 169 67 (39.6) 83(49.1) 114 (67.5) 60 (35.5) 5(3.0)
T3-T4 34 14(41.2) 15 (44.1) 24 (70.6) 34 (17.6) 0(0)
p value 0.868 0.595 0.721 0.043* 0.310
pN category
NO 131 50(38.2) 63 (48.1) 94 (71.8) 40 (30.5) 3(2.3)
N1-3 72 31(43.1) 35 (48.6) 44 (61.1) 26 (36.1) 2(2.8)
p value 0.496 0.944 0.120 0.417 0.830
Stage
-1l 156 60 (38.5) 74 (47.4) 11(71.2) 53 (34.0) 4(2.6)
1l 47 21(44.7) 24 (51.1) 27 (57.4) 13(27.7) 1(2.1)
p value 0.445 0.663 0.077 0.418 0.866

*statistically significant.
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rican Joint Committee on Cancer?] 7|50l W} T7|HZ
o T1 500(24.6%), T2 11991(586%), T3 161(7.9%), T4
184(8.9%) AL, N7 2 U NO 1314(64.5%), N1 424
(20.7%), N2 2641(12.8%), N3 44(2.0%) Jt}. = T H=
W72 AW W)= 17] 1174)(57.6%), 117] 39¢)(19.2%), 1
7] 470(23.2%) $1tH Table 1).

FA ZAE B3l ASRTE AN A AE 1269, ALY
A GeH F4 AR 717k 0671 €FH 115770 L (4 339
7§ ) el Ak

ZAEN 7Y 3 FAE0| OE U 24(Table 2, Fig. 1)
AA ¥ AA ZH U 2039 F cyclin E 22 8191(39.9%),
cdk2 T 984 (48.3%), p2l Tl 1389)(68.0%), p27 &
w18 660l (325%), p57 DL 591(2.7%) NN FYRHES
A%t fryel me 2d PS B cyclin E T2 ¥
HAHELE 950l F 40901(421%), MUYE 984 5 360(36.7%),
A ZYE 5ol 5 3¢(60.0%), AR ELE 401] %— 204](500
%)7F ¥R, AZIBAHLRE 1o 0=
cdk2 e AHMEUE 950 F 5691 (589%), MLE 9804]

ifa™ l@ur-" “" p r‘@
Fig. 1. The expression of cyclin E (A), cdk2 (B), p21 (C) and p27
(D) in non-small cell carcinomas. (A) Cyclin E is expressed in the
nuclei of poorly differentiated squmous cell carcinoma. (B) Cdk2
is expressed in the nuclei of moderately differentiated adenocar-
cinoma. (C) p21 is expressed in the nuclei of poorly differentiated
sgumous cell carcinoma. (D) p27 is expressed in the nuclei of well
differentiated adenocarcinoma.
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(Z+7} p=0976, p=0483).

p57 @l okdS Ho) 549 AP EYE F yTEIE
19(25.0%), L8392 490(53%), AEUE 09(0%)
A FdE B 2ATH Falwe w2 Aol UATHp=
0.134).

TNM7 (2} a7 |of w2 Eed2kAk(Table 2)
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o Zo| X< cyclin E T 31¢]1(43.1%), cdk2 T 3594 (48.6
%), p2l TH 444 (61.1%), p27 T 2690(36.1%), p57 T
201(2.8%) 7V FHOE, 7t Wl EF 1Ao7t FAXCE
01312 K22 p=0496. p=0944, p=0120, p=0417,
p=0.830).
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Fig. 2. Kaplan-Meier survival curves indicate prolonged survival in non-small cell lung carcinoma patients with early stage (I and Il) rather
than advanced stage (Ill) (p=0.0346) (A), absence of lymph node metastasis rather than presence of lymph node metastasis (p=0.0066)
(B), p21 (+) rather p21 (-) (p=0.0128) (C). (D) The survival curve with patients in adenocarcinoma shows statistically significant differences

in the survival rate between p21 (+) and p21 (-) (p=0.0286).
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Table 3. Relationship of expression patterns among cyclin E- pathway proteins in 203 non-small cell lung carcinomas

CyclinE cdk2 p21 p27
p p p p
- + - + - + - +

cdk2 - 90 15 0.000*

+ 32 66
p21 - 43 22 0.227 40 25 0.055

+ 79 59 65 73
p27 - 78 59 0.185 73 64 0.521 49 88 0.099

+ 44 22 32 34 16 50
p57 - 177 81 0.065 102 96 0.708 64 134 0.561 136 62 0.022¢

+ 5 0 3 2 1 4 1 4
*statistically significant.
cyclin E € 21 (44.7%), cdk2 T 24¢)(51.1%), p21 & AEF7E AFADT! MEF7] = 714 223 A7) G17)

W 2760 (574%), p27 T 134(27.7%), p57 © 1¢(2.1%)
7 FFo g, Ztzte] T2 Hr)o) whE zolE Holx| At

T Ew

th(Z+z} p=0.445, p=0.663, p=0.077, p=0.418, p=0.366).

Cyclin E ZZE CHEEO| A5 oA (Table 3)

Cyclin E9} cdk2 @9 cyclin E The] Wo] 784
5 cdk w e W] Frtete] HAJo] AAAAE E“E‘r(
0.0000). ¥ p27 w3} p57 W] o FHBAE
Hp=0.022). Zett 1 9] T A5 A4l °*°iE}

WEI |2 e EA(Fig. 2)
oA 7H 94

FEA A QRS AL dvE B4
AEY BV E2FE, 2 Aot fle dun e
d7b AEEC] TAHT FAACRE FYAtH 7 p=
0.0346, p=0.0066). L2} A= (p=03231), A& (p=0.7833),
2AH £ (p=07847), 2434 3= (p=02496) = AT
£l JFL WA Gk B IHEF AET0] AP
S B p21 o) wo] vehd Sdto] 134 42 A

Hrh AE7|Zke] AoH EAFOZ o3 th(p=0.0128).
2 cyclin E, cdk2, p27, p57 DHES AE/ 7 A3
S HolA O}OLE}(ﬂﬂp 05283, p=0.3457, p=09107, p=
05051). %= HFAMZFF AYFAN p2l Tz} AE7|H9
AW S A AHMZAFAME RS BHolA Bk

Hol Whgo] yehd 3

T o0&
01K (p=02113) AAZqAE
ARG AE7170] AATHp=0.0286).
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T MM EH g TAME 53 AHFMELFA cyclin
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7, Hayashi $7-& A&=Z0) A cyclin EQ] o] i o5
9} Azo) vk sttt Iy I & Ikehara % cyclin
D1 o §-oF Aol 9o cyclin Ex Aol glota B
23}tk Dobashi £/ &84 F9o] wel cyclin E @
o] Wy ol AAEANAME cyclin E9] FEalo] 1
U HgA EEeA e
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oI55 Aol 3 =22 9o A

o) Yok BT
¥ 97004 cyclin E Thls] 2L 2284 30) BE 3
o1 BolX gt 1BE 2HAA {3 WAl v
1, cdk2 e

AEALES Aiel 9 ZAoleh A7
1.0

AdEH U= HHA EALH ABA 0] JS Aol Azt
ZA kA Raleole] AL HH cyclin ESF cdk2 Thijo] Al
OLEOH’H Ze] Bt s e o] ZolHoRE A

EF7) EAdstet #atert dad ] ATkl AZbE T E cyclin
Eg‘r cdk2 1A= A9 AARIAIE HO|ERE cyclin E7} cdk?

o B3PI WATTRE AT SPaEE Qe T8t cyelin
E 993} cdkz o] BHS Q7] e A0 A

A& Ho|A| Yo}, o] F Tl HAMEHUTY dFE ZF
3 RS ¥ 7K flda A7
]9} ZFo] cyclin-cdk®] HAol o Alx
W cdkAAIE o1&
cdkJAAE o F
D/cdk4$} cyclin D/cdk62F

F717F Ayt
At AEF7]9) AP WFA et
79| cdkE 9JA3H= CIP/KIP 73 cyclin
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2 BRET CIP/KIP #olE p2l, p27, p57°] T3 INK4
o= pl5, pl6, pls, pl97} EFETH H]aA] Eo Qo] A
ckd A A ths] Ast A} p213} p27 dHE] Hd A
o] #AHH FE Sk AARA M7} Joi B

v QIR B o)A p27 whal e & 20304] = 6601 (32. 5%)
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