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Abstract

It has been suggested that Helicobacter pylori(H. pylori) infections can promote the development and progression of
gastric cancer through the modulation of cell cycle regulators such as p27°"' and Skp2. p27“*" is a cyclin-dependent kinase
(CDK) inhibitor that blocks the G1/S transition necessary for cell cycle progression. Skp2 is a component of the ubiquitin
ligase complex called SCF™*(SKP1-Cullin-F-box), which specifically binds and promotes the degradation of p27Kip1. A low
level of p27**" and a high level of Skp2 have been reported in many types of cancers, including gastric cancer. In addition,
a decrease in p27"*" has been reported in H. pylori-infected specimens. However, data on Skp2 in H. pylori infections
are limited. This study examines the changes in the status of Skp2 in H. pylori-infected gastric epithelial AGS cells. For
this, we stimulated AGS cells with H. pyloriNCTC 11637) at the ratio of 300:1(bacterium:cell) for 6 hours. The results
of an immunoprecipitation analysis, followed by a western blot, indicate that the interaction between Skp2 and 14-3-3 was
elevated 3 hours after the H. pylori treatment. In addition, there was an increase in cytoplasmic Skp2 after 3 hours, whereas
there was no change in the nuclear level. Since it has been reported that interaction with 14-3-3 and the subsequent
cytoplasmic translocation of Skp2 can increase its protein stability, increases in the interaction with 14-3-3 and the
cytoplasmic Skp2 after the H. pylori treatment can increase the level of Skp2 in AGS cells. This phenomenon may explain,
at least to some extent, the mechanism underlying the relationship between H. pylori infections and gastric carcinogenesis.

Key words: Helicobacter pylori, gastric epithelial cell, Skp2, 14-3-3

2 WA AT, H ploriel 1T A B A
71 2 WA A gtk hte] olg e AEF7] 289

M B

AL ANARH SR 71 &35 o F dftolH, gt
X WA G2k B ols Shk(R AR 2011
Konturek 5 2006, $19¢] 713 £3 Gl HekSe 4
A, 24314 540 vtk Y} oY) b FRE
EEthLauren 1965). o] & A@o| ¢ &t 2 &34
Q ol o3| WS} =1||, Helicobacter pylori(H. pylori) 7182
A WAl 7|8k 78 3 228 59 sfto|thPeek 5
2002). H. pylori A o] o) T8 9 Zgof| IAF o] Slrk=

A=<l p27", ps3, p21 52 Mstol s ArTA|E2] A
EF7]7) H3kstth= Ao|thKim 5 2006; Gamboa-Dominguez
= 2007).

o|E F P72 Aol ZE 9EA QIAFSlE Axcyclin depen-
dent kinase, CDK) A|QIAIZA NEF7|S ZASI= Ao
22 BCDK2 B3tA|o] Agtele] GlolA $712 s 3
A& ST Chetty 2003). wbA] p27°P' o] Tl $22o0]
U 7)ol AstEE AESAS 2ok 4 glow, of gupd

' Corresponding author: Hae-Yun Chung, Dept. of Food and Nutrition, Soongeui Women’s College, Seoul 100-751, Korea. Tel:
+82-2-3708-9119, Fax: +82-2-3708-9121, E-mail: hchung02@sewc.ac.kr

- 64 -



Vol. 25, No. 1(2012)

o] ZHat A, TS Gt T oy oA Bag bt
QJthBaldassarre 5 1999; Masciullo 5 1999; Myong 2003).

H. pylori 7+ A p27°"' 2] Theid S3o] ZhaFirh= AR
2 o] izt o3| By v} 9tk Shirin 5(2000)> $4F
A Z APL S8 WA H pylori ZHET} p27" Th A
U Abolof| o] AH|BAYE EATE BT, Yu 5
(2001)2 AR PY SRLoll A H pyloris A< o p27
ol d whEo] J|EHE= AL BASHTE H pylorizh p27°"
R R e L R B = A R o B DA R R
A71=E A=, g AFolAE H pyloriz AXgE 44T A Z
ol p27"'2] mRNA Wo] 30% 7HF TAFS WA
I, o AelAE p27 o) Tl Bt £1E S Ko
Z9Jth(Shirin S 2000; Eguchi S 2003). &1} p27"" whay =l
FEE 2AENE Fa 7|HL fuFE &2y RS
old, p27<"' 9] B3| T} o= S phase kinase associated protein
(Skp2)o] 8 A& FFTTHMartin F 1995; Philipp-Staheli
= 2001).

Skp2+ F-box g3 oz wjdz]e] dYo 2 Skpl-
Cullin-Fbox protein®*(SCF**) ¢u|7El AZFA E3xS
FASHeYl FoldTh SCEOA Skp2 p27, p2l,
p130/pRb2, E2F1, cyclin E, c-Myc, p57Kipz =9] 713& Q1AlEH
I Ao 2H o]E0] fH|FESt HEE gt guFY
oz FAE gl zZagolFoA BIjEnz Skpe
A= o] T o] B EHEE 315t 98 3 He
Z o] tBomstein 5 2003; Kamura 5 2003).wk2kA] Skp29] 4=
Zo] Eod p27" Bajr} HXE 1 A EF7| 9] o] B
A B2 Skp2t= AUFAAR FEET, 24, e o
ZF 59 2ZFo|A Skp29] F7FF HilE|itH(Latres &
2001).

H. pylori 7+ A p27°'¢] &) s Agat %o
AT At HEE oL, p27°7' e 2HFHE Skp29] AT
of disfi A& A2} B3t Holch weka & Ao H
pyloriol &gt AZF7] 2H-A Fad IS sl
Skp2ef| ofsll A-FatA} St 53] Skp2=14-3-31+2] A
T} oof| w2 NEA 29 o]Fo] 3 T Eaj7t 2

= A7 23t gleng, B Ao TN E A,
pylorig A%k 3 Skp29} 14-3-39] A 9 Skp22] AL W
olFof tisl ArsEotch
o1 by

1. MIZZF, MEFQ} oi=A

NCTC 11367 #52] H. pylorix= American Type Culture
Collection(Rockville, MD, USA)ol A 98ttt 2L

Helicobacter pylorioll Z+EE AT A o)A Skp22] H3s} 65

3 2HBecton Dickinson MicrobiologySystems, Cockeysville, MD,
USA)o] AE3H SRARAEIFE(BBL Campy Pouch® System,
Becton Dickinson Microbiology Systems)Z ©|-&38}o] w|AjAk4s
2o A s

ol7F AT A AGS(S] A%, ATCC CRL 1739)= Ame-
rican Type Culture Collectiono]|A] F-¢J3}e] 10% FBS, 2 g/ {
FTHAAHUEE, 1% FAE H7FeE RPMI 1640 v =] of| A
wjeFsheic.

10 cn BeFRAIO] Sx10749] AGSHIZE A g5k, HAle)
80%5 He wW7tA] 71 &, FRAA wixo] dEE H
ploris Alg-a} AL Hl-&o] 300:10] HE=2 Hrlste]
7t viepstick

2. BiotETY

H pylori® A3 V3wl AIZe) A Skp2et 143-3¢] 2
& A7) 918 14339] dhatel WY AXshelch
AGSAIEo) H. pyloriS A 5 A7ko] upe} 325k,
Z-29H(100 mM NaCl, 10 mM Tris, 1 mM EDTA, 1 mM EGTA,
1% NP-40, 0.5% deoxycholate, 10% glycerol, 1 pg/ml THal 21 H
s AADE ol FAB 5 AR sIel A3
selasich. Tl Ao 5 1 nee] DS Aol ani-1433
FAE 52 pg/mb) 4TolA 2A17F B2t 25t o
7] protein G agaroseZ 71311 12 B¢t gt & 9
432819 protein G agaroseo]] ZeHet 1433 A3 B L
siestch MRS stol 14339 of ool 49 &
ode] FAE g,

ol

3. MIERD & &2

H. pylori AZ] % A o]
ofst7] flsf A Alzda 3 29
ol H. pyloriZ AAg & Al7te] w}
Hol Fepsto] AHEISHHATE FFHU A2 28
st} —80TCof Hustth AL AR SF5He= Al
2 & 35 g5d] st ARSI A5
AFESEE PR, 7 299 Tils == Bradford M
Ag-3te] 245G rHLim S 2008).

for
A
T

7‘(_:_]

k

i)

Aake Sip2e} %
FE390E AGS Al
ok AR B

o
fo o  mo rpy

s

AL

Bo) U 1433 0 AgheuAs A2y
4 8 23 2258 Ao R a8 ERF AAIShe] Skp2
7430 ug) TR E SDS-Eajot o}
B = ol 7] 9B 8L, ol iz TS Hybond-PVDF
T Amersham Inc., Arlington Heights, IL, USA)2.2 271 & 5%
SRS TG TBST oo Aasien 1 5



66 2

Skp2 12} FAIE gt TBSTof| Bh2 Wil 4TCoflA] 3247 &
QF WA Ch 13} A9} ¥hgo] Bt 92 ThA] horse radish
peroxidase-conjugated 2x} Ao ¥FEA]71 & ECL system
(Amersham)& ©o]-8-5to] T o] Wtd H=F ZHsct

Za 9 ;E

1. Helicobacter pylori X% & AGS MIZEOMIAM Skp22}
14-3-3 Aol wst

NIH 3T3 59| Ao A=& F%E o Skp2¢} 14-3-39)
Agto] F7Igth=s B a7t Qe B E(Lin 5 2009) & #A-oll
M= H pylori X A AGS A|Z)| 4] Skp2¢} 14-3-39] Ajt
o] Z7It=AE AT EUTE AGS AlE] H pylorig 1:300
o] vl &R ATt T 0P 14-3-30] s A S A
A3t 14-3-3 A aAS Hajgh &, o] & Skp2of st
A28 EZS AAstY F ol o] Agks skt 1
AL, H pylori 2] 3 3A|7F o] 5of| Skp2¢} 14-3-39] A7to]
F7¥he AL BEE = hFig D).

14332 B, 7, e, 0, ¢, t, n 57719 ofo]ado=
EA5tH, FFoIFA T2 o|do|gA| S FEHE o E ©H
A3t Agdsket), ol 2 WA {25 HIAA 1
=9 7153 REHZE AFEAY 52 EfdeEN d5
9] 9], ¢H8A = SAS A%t R ckYaffe 5
1997; Yaffe 2002).

2 A9 A3}, H pylori A2 - AGS AJ3zof|A 14-3-33
Skp29] Agto| Sk AL TS 4= =, o= Skp2
O = f 917 &2 A 5= M7= 98 & A
olgtal FZHh

2) Helicobacter pylori x| % AGS M|IZ0IA Skp2 SHiH
& IxIQ| 5t

Skp2= 2| Aol x|qt 14-3-31F A3t Skp2 T
Ao AZAR o]F3itte Hurt gomg B AjlAE
H. pylori A2 5 AGS M| Zo|A 14-3-33} A3t Skp27} Al
ZAR olFsl=AE WAL AGS Aol H pylorig
1:3009] H&2 A|star, Azdat & & FE53 5 9
28 B AYE 53l Skp2 DA o) Al W) A5 #A 5
etk 1 A3k H pylori X $ A2 i Skp22] o] 2}
7t AL EE 4= ANtk W, 3 F259] Skp2 &
&2 A HgkskA] Gkt o= Skp2rt 7EH o7 g
WAZKA H pylori ZE Al E7F NIZEZ o5 Ft} 5t
2 O WHIF dASHA] 37) gio® FSHtKFg 2).

Lin 5(2009)0] W= BAA] Skp2= F=2 o] EAfjst=
oll, Aktell ©]3f Ser727} U4SE|H Skp27} 14-3-31F AR5}

bl F=AFFEIA

IP: 14-3-3 o
WB: Skp2

Ohr 1hr 3hr 6hr

Fig. 1. Interaction of Skp2 and 14-3-3 o in AGS cells
treated with H. pylori. Whole cell extracts were prepared
from H. pylori-treated AGS cells and were immunoprecipitated
(IP) with the 14-3-3 ¢ antibody. The immunoprecipitates
were analyzed by Western blot analysis (WB) using Skp2

antibody.
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Fig. 2. Cytosolic translocation of Skp2 after H. pylori
treatment. After treatment with H. pylori, cytoplasmic and
nuclear extracts were prepared from the cells at each time
point. Skp2 protein levels in cytoplasmic and nuclear extracts
were determined by Western blot.
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