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Lauren EF0llAE p21™ P+ )p27 P (+)ol Aol &
(100%)oll A F LIERA 04(P < 0.05), p21""“*'(~)p27" ()
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A ELF7) 9] 24 & cyclin, cyclin dependent kinase (CDK)
¢} cyclin dependent kinase inhibitor (CDKI)E 2} 4% 280
ofsll o[ Fofxlct. CDKIE obw|iAt widell whe} INK
family, CIP/KIP family 2 T-H-% ™, INK4 family< pl5, pl6,
pl8, pl9 Eo 7 CDK4, CDK6S 22 o Al3tch B oo
A 4308 o2 3}ute] inhibitory 7 29 CIPKIP familyi=
p21VACP o 7KP 5575 S0l of 2] cyclin/CDK complex
& AAlsle] GI/Soll #-&sl= FH gk inhibitore]t}.(1)
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2} Eoj) 9O4E 2 FollA BRAEr Fista F3
AAT}E & o] Fo] A 19245 A A2 st 9k
W], Aegx, Dz4 Ho| of X, AEe] FI 5, Lauren’s
B d AL e 2A T, 2T o2 A A=
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2) My x=3lst oAl 2 Al(Immunohistochemical

staining)

10% E2mgl ool A3 & shehuiol Tofg F% =
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A 2087 AEAZ F oy w3 MM ¥ biotinylated
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Fig. 1. (A) Immunohistochemical staining of p21™**/“?' (H&E stain, > 400), (B) Immunohistochemical staining of p27°™" (H&E stain, x 400).
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Table 1. The relationship between p2lwaf”Cipl and p27Kipl expression

p27Kipl
Total
Positive ~ Negative
p2 1 Vefvcirt Positive  16(8.3) 14(7.3)  30(15.6)
Negative 38 (19.8) 124 (64.6) 162 (84.4)
Total 54(28.1) 138(719) 192

Waf1/Cipl

Table 2. Expression p21
gical parametery

according to the clinicopatholo-

p21 Werciel Positive (%) Negative (%) P-value
Age

>65 7 (19.4) 29 (80.6)

<65 8 (13.3) 52 (86.7) 0.563
Sex

Male 22 (17.7) 102 (82.3)

Female 8 (11.8) 60 (88.2) 0.563
Stage

1 16 (20.5) 62 (79.5)

11 10 22.7) 34 (77.3)

I 4 (1.7) 48 (92.3)

v - 18 (100.0) 0.247
Depth (T-stage)

T1-2 24 (23.1) 80 (76.9)

T3-4 6 (6.8) 82 (93.2) 0.046
Lymph node (N-stage)

NO-1 15 (10.3) 67 81.7)

N2-3 — 13 (100.0) 0.120
Differentiation

Well 2 (20.0) 8 (80.0)

Moderate 4 (25.0) 12 (75.0)

Poor 16 (16.3) 82 (83.7) 0.709
Lauren’s classification

Diffuse 2 (4.3) 44 (95.7)

Intestinal 22 (21.6) 80 (78.4) 0.090

(30/192)0l| A ok o g wulEx|gl on, 84.4% (162/192)01 A
LA olglnt. p27“"" Sl 28.1% (54/192)9014 Ao,
71.9% (138/192)ell4 A wraslgiel. pa1t™ e 4y
p27% () 533% (16/30). 2.1, p21MOR (ypo7Riel
(=) A$E 765% (124162802 EAF §9A48 2yl
(P=0.028) (Table 1).

2) p21™ree! cran dbsint o A EEISIE Ol A2

Stage ISl 4] 20.5% (16/78), stage ol A 22.7% (10/44), stage
I A] 7.7% (4/52), stage IVl 2] 0% (O/18)2 oA -8 5] o]
W77l 2o4E uE o) Uoror} ou gl goAe |
olA] EYTHP=0247). ¢re] AY HERoAE T2 3%
23.1% (24/104) 9FA, T3-4 7S 6.8% (6/88) ¥ 22 2 f-o)
HSFE GoobA AL ke S B9 hP=0.046). FZA A
0] (P=0.120), H-3}5(P=0.709), Lauren E-F(P=0.090) EollA

£ % JRAAZ HolA) ehkeHTable 2).
3) 27 B WD ANEFEFO A

Stage Iol|A] 41.0% (32/78), stage Ilol|A] 22.7% (10/44),

Table 3. Expression of p27**'according to the clinicopathological
parametery
p27*®! Positive (%) Negative (%) P-value
Age

=65 11 (30.6) 25 (69.4)

<65 16 (26.7) 44 (73.5) 0.815
Sex

Male 34 (27.4) 90 (72.9)

Female 20 (29.4) 48 (70.6) 1.000
Stage

1 32 (41.0) 46 (59.0)

1 10 (22.7) 34 (77.3)

m 10 (19.2) 42 (80.8)

v 2 (11.1) 16 (88.9) 0.153
Depth (T-stage)

T1-2 42 (40.4) 62 (59.6)

T3-4 12 (13.6) 76 (86.4) 0.006
Lymph node (N-stage)

NO-1 26 (31.7) 56 (68.3)

N2-3 1 (7.7) 12 (92.3) 0.101
Differentiation

Well 2 (20.0) 8 (80.0)

Moderate 2 (12.5) 14 (87.5)

Poor 30 (30.6) 68 (69.4) 0.709
Lauren’s classification

Diffuse 4 87 42 91.3)

Intestinal 38 (37.3) 64 (62.7) 0.013
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Table 4. Expression of p21wa“’Cipl and/or p27Kipl according to the clinicopathological parametery

p21/p27 combined test

%) (=)(=) (=)(+) (=)(+) () (+) P-value

Age

>65 46 (63.9) 12 (16.7) 4 (5.6) 10 (13.9)

<65 78 (65.0) 26 (21.7) 10 (8.3) 6 (5.0) 0.476
Sex

Male 78 (62.9) 24 (19.9) 12 9.7 10 (8.1)

Female 46 (67.6) 14 (20.6) 2 (2.9) 6 (8.8) 0.750
Stage

I 38 (48.7) 24 (30.8) 8 (10.3) 8 (10.3)

I 30 (68.2) 4 (9.1) 4 (9.1) 6 (13.6)

1 40 (76.9) 8 (15.4) 2 (3.8) 2 (3.8

v 16 (88.9) 2 (1.1 - - 0.329
Depth (T-stage)

T1-2 52 (50.0) 28 (26.9) 10 (9.6) 14 (13.5)

T3-4 72 (81.8) 10 (11.4) 4 (4.5) 2 (2.3) 0.010
Lymph node (N-stage)

NO-1 98 (59.8) 36 (22.0) 14 (8.5) 16 (9.8)

N2-3 24 (92.3) 2 (1.7) - - 0.228
Differentiation

Well 6 (60.0) 2 (20.0) 2 (20.0) -

Moderate 12 (75.0) - 2 (12.5) 2 (12.5)

Poor 62 (63.3) 20 (20.4) 6 (6.1) 10 (10.2) 0.551
Lauren’s classification

Diffuse 40 (87.0) 4 (8.7) 2 (4.3) -

Intestinal 56 (54.9) 24 (23.5) 8 (7.8) 14 (13.7) 0.040

stage Il A1 19.2% (10/52), stage IVollA] 11.1% (2/18)& <F .

A EElo) W7 =S&4E ok W ro) Yot 9
v Q= §9JAlL Holxl 9kl (P=0.153). &+ Ay A
ol A= TI-2 7% 404% (42/104) oFA, T3-4 73-%- 12/88
(13.6%) FH2o8 Aol Waas 2 e Holv &
Al §2)4€ 2 HeHP=0.006). Lauren 22849l £F
2 v|hgella] 913% (42/46) 4 a9 v, Aol
373% (38/102) A WHez FAHQ FI4E Holr
W 5] ol chP=0.013). FZA A o](P=0.101), 3} % (P=0.709)
oA Foldt SRFAE HolA gkkrh(Table 3).

4) 21"l p27KP! Clul b O] AMRE BHH|QF QAR
xsHEQl AA

o] AWAGH ulet T2 A ¢ p21W€'f1/C'P1 (+)fp 57Kip!
(+)2 13.5% (14/104), T3-4 73 % p21™MCPl (_ypo7®iet (—y
© 81.8% (72/88)2 Hfol WeFF F hwo] FA 4
e B rhP=0.010).

Lauren zaﬁl-xq o] 1:! = o] ;1_0:] Oﬂ/q p21Wafl/C|p1 (+)
P27Knp1 (+) 7357} 14/102 (13.7%) E. w|9t ol v]sl] ko

=, ulu Feoll 2] p21™ R (=27 " (—) 87.0% (40/46)
2 Aol vlal =9kchP=0.040)(Table 4).

5) 4ESate| A

p21Wafl/Cipl7 p271(ipl 2'_]—7L_°4 t‘,jl_a_doﬂ EKI—E]— Agz‘___%% Kaplan—
Meier ¢ 8 BAs 2 Aa} ok byl A] Y282 £go
U EAA foAe §ISItHP=0.158, 0.152)(Fig. 2).
p21 VL a7 2 ele] ME SIS BAF 24 Aol
= p21WafI/Cipl (+)/p27Kipl (+) A AZgo] 712 =gkonl,
p21Waf1/Cip] (+)/p27Kipl (_)’ szWde/Clpl (7)/p27K1p] ("‘)EE},
p2 1™V (a7 (=) Al o] Thg Yk ey
EAHQ Go42 19 chP=0.118)(Fig. 3).

| )

MEF7] 9] &AL cyclin, CDKe} CDKIE &] 4% 280
&l o] Fo] A F L2 F2& check point (G1/S, G2/M)
7} 9leh(l) CDKIE opm):-At uiedol whzl INK family,
CIP/KIP family® FEE|w, INK4 family: pl5, pl6, pls,
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Fig. 2. (A) Survival curve according to the expression of p2l

p21waﬁ/Ci"1/p27Kip1 - combined test
1.1
1.0 t=m i
9 3’-;- ———————————— B TR T o | E e
8 R
@ R AT AT
® 7
T .61
2
c .5
@40 T p21(Mp27 (+) TV p21 (727 (+)
.37 + o+
24 T p2t (+)p27(-) o p21(-)p27 ()
14 * '
00 T T T T T T T T T T T 1
0 12 24 36 48 60 72 84 96 108 120 132 14
Month
P-val
(Loglank) | P21(5P27 (=) p21(-)p27 (+)  p21 (+)p27 ()
p21 (-)p27 (+) 0.382
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Fig. 3. survival curve according to the expression of p21
andfor p27°"".

pl9 52 & CDK4, CDK6E F= ol A|gtr}. H of LollA] =
398t b2 s}utol inhibitory 7329 CIPKIP family=
p21VERt 527 55757 Zo]v o] cyclin/CDK complex
A Aste] G1/Soll 2h-g-sl= 213} inhibitore]| t}.(2)
p21™CPLe o3 A 6p21.20]] 91X sH] WAF1/CIPI -4
Abe]] &) o5 stE] = bl A 2 wild type p532] 19 target
effectoro]t}. p53 o] &A A2 Z p530] p21VP 34 9]
EAQHRS ol Adtsto] p21" P wtel g A7, o]
CDKs °}A|3to 2 437t Aslso] AL} Gl7]ollA
712 APste AL AAeles g p21™ g%
DNA 2412} 2ol 2 Q3 PCNAo] Agtslo] PCNAL] =
&5 Al DNA BAE WAlsls #ge] ko)

e
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, (B) Survival curve according to the expression of p27

p21™ P bl 2 ps3 o) EA) 7 zak ol B9 EA A
22 E3lod % o]20)A)1 cyclin DI, cyclin E, p27°*, pRb
I AsAgo g zAE ) (6) Experimental analysisoll 4]+
p21"™M o] apoptosisE FHtste 2 A AFAA A
TFeAE HolFar glvk(7)

p27°"9] §AAE GAA 12p13.10) 9]k p21™ !
3 wpd7kA 2 vhekdt CDK/eyclin H-gkAlol] A ggket.(8)
p27%' 2 cyclinE/CDK2 E-&#|oll 2o o] 5& Aoz
A AEZ F7] F GL7|oA S712 AYst= AL AlsiA
of 277 A 9] foll Fofrkm LA Q)
ol A p27°P'e] A AE T FHE GHAA ¢ AE
Holg 47 & F glvtz Russ 9Yck3,8)

Gom-yo(2)L} DONATO(9,10) 5-& p21ValCw! po7Kiel =)
vk 2] 9Jgke] A =9t qlutA Aolvt gotile At
£ Ry A5 AT A% p21" e kol
AEA T1-2 7% 23.1% (24/104) oA}, T34 7% 6.8%
(6/88) XA o0& A fo] BEgFH H2 HE Bl on(p=
0.046), p27°"' 2 oto] AHA T4 T1-2 A% 404% (42/
104) A, T34 4§ 13.6% (12/88) A o2 A fro) B
5 A& wdg 2lch(P=0.006). o]= ok ofe] =Ae; 72
2 p21 P!, 27! Wkl - qle] A w ol Aol
s & F UAck

Lauren 5ol 4] p27°7.2 ] uked ol] 4] 91.3% (42/46) -S4
s gl o, Aol A 37.3% (38/102) YA o & F-of 3
W8 5 9 eh(P=0.013). u|u ol 4] 87.0% (40/46)7F FA| &
A WA= T, A olA 137% (14/102)7F 541 F4 s

gom BAH Fo4dg Holch(P=0.040).

AZE 7] 286l Hofshs whue] 442 A2 A
E EBd AA 5 £4E vl 4o F48 Akt
ABslol grd. ZAEHAY wHEEz ge p21e
p27" Pl e Bl o Felst & 4 glov, ge
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(12), thA<k(13), $19H(14,15) S o] Zakoll 4] p21™Ver!
p27""e] whe Zha: A) RAAQ o FE YebigE B}
ek, sigre} A2 gk p21 MR 27 e kel A
Qo] Aol FrkelA R, dsbd Holrt owm, Y 9l
|2 Jeldd = B urt 9leh(14,15) 28y Muller S
(16,17)2 ol & dIZAAZA S 7Fx]7F glekar Barsled
Liu S4)& p21VV 527" 2] vl n} o) ob ol ARk
BAE AFetgla p21 ™ pa7 e Al w4 &
Ay g Ashz p21™e, 27 e] A wpkel2 1

|3z 2 A 7FX) 7 ek Bastgich ey ARE
o} Aol A} YEEE vla Al p21™ T ()27 (+) ¢
p21Waf1/Cipl (+)/p27Kipl (—), E= p21Wﬂfl/C1p1 (=) p 27K1p1 (+)
Hep AZgo] Egton, p21M P (—yp27™ (—) A A
Egol 7 ggont, EAHY w"r«l*é = uiaiE}(P 0.118).
o]l‘:_ 21Wqu/Cipl p27Kipl EA] H]_a.:] ° E“']’v/l /}}J&_
FAZE g Ve B gk bE 03%‘4 Ll
Zho]t}.(18)

rl%; o e
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= Abstract =
Clinical Analysis According to p21"*"“*" and p27""" Expression in Gastric Cancer

Sin Sun Kim, M.D., Yong Geun Park, M.D., Kyong Hwa Jun, M.D., Hun Jung, M.D., Gyo Young Song, M.D.,
Jin Joo Kim, M.D., Hyung Min Chin, M.D., Wook Kim, M.D., Cho Hyun Park, M.D., Seung Man Park, M.D., Keun
Woo Lim, M.D., Seung Nam Kim, M.D. and Hae Myung Jeon, M.D.

Department of Surgery, College of Medicine, The Catholic University of Korea, Seoul, Korea

Purpose: The p21"*"" protein inhibits the cell cycle by inhibiting the phosphorylation at the G1—S check point,

and the p27Kip1 protein similarly performs the suppressor function by controlling the p27-mediated G1 arrest. In this
study, we analysed the clinical status and survival rates in correlations with p21 and p27 expression patterns in gastric
cancer.

Materials and Methods: Between 1993 and 1997, 192 patients who underwent surgeries in Catholic Medical Center
were analysed retrospectively in this study. Immunchistochemical staining was performed and if the nuclei of the tumor
cells were stained, we assumed those as positive results. Statistical analysis was based on clinicopathological findings
and differences in survival rates.

Results: The expression rate of p27 was 28.1% and 15.6% in p21 each. The ratio of T1-2(80.0%) was significantly
high in p21 (+), but the ratio of T3-4 (50.6%) was slightly high in p21 (—). There was no statistical significance
regarding other factors. The results in p27 was not much different from expression rate of p21 in T-stage. In addition,
p27 expression in diffuse type (91.3%) was higher than in intestinal type (62.7%) by Lauren's classification (P <0.05).
Also, there was no statistical significance in other factors. In the correlation of p21 and p27, p27 was positive when
p21 was positive (53.5%). Conversely, p27 was negative when p21 was negative (76.5%, p<0.05). In the p21 and
p27 combination test, there was higher rate of T1-2 (87.5%) in p21 (+)/p27 (+), and higher rate of T3-4 (58.1%)
in p21 (—)/p27 (—) (P<0.05). Results showed higher rate of intestinal type (100%) in p21 (+)/p27 (+), and diffuse
type (87.0%) was dominant in p21 (—)/p27 (—) (P <0.05) by Lauren's classification. Moreover, there was no statistical
significance in the 5-year survival rate in the expression of p21 and p27, and the 5-year survival rate was highest
in the case of p21 (+)/p27 $V+)_without statistical significance. ‘ _
Conclusion: In our study, p21"“"“®" and p27"*" expressed similar patterns. The expression of p21"*""°®" and p27"*"
affected the degree of invasiveness of the tumor, and. Combined examination result revealed the correlation of
p21"#T and p27"®" with Lauren's classification and depth of invasion of the tumor. However, we assumed that
little difference between the survival rates depending on expression of p21"¥""“P' and p27"*" has limited their value
as predictable prognostic indicators. (J Korean Gastric Cancer Assoc 2006;6:36-42)
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