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Abstract

AIM: To analyze the differential expression of
Ca**-associated protein (CagA) in human gastric
adenocarcinoma epithelial cells (AGS) infected
with H pylori CagA and to move forward a
single step for revealing CagA pathogenic
mechanism.

METHODS: Proteins of AGS cells infected with
H pylori 26695 for 4 h, AGS cells infected with
H pylori 26695 ACagA for 4 h, and the uninfect-
ed AGS cells as a control group were extracted.
Phosphorylated proteins were enriched by metal
ion affinity adsorption enrichment techniques.
The samples were separated by 2-dimensional
polyacrylamide gel electrophoresis (2-DE)
technique. Computer assisted image analysis
was used to analyze the differential proteomic

expression. The significantly differentially ex-
pressed proteins were unambiguously assigned
identities by matrix-assisted laser desorption/
ionization-time of flight mass spectrometry
(MALDI-TOF/ TOF).

RESULTS: AGS cells treated with H pylori A
CagA showed the same expression as those cul-
tured with the same period of AGS cells. However,
expression of AGS cells treated with H pylori A
CagA had significant changes, indicating such a
change was simply caused by CagA. Nineteen
such protein spots were identified, of which, 3
protein spots were Ca’*"-associated. Calcium-
binding protein (nucleobindin-2 precursor, CAL-
NUC) had almost the same expression either in
AGS cells or 2-D gel under interaction of H pylori
ACagA with the AGS. However, such protein
expression was markedly decreased following
interaction between H pylori and AGS.

CONCLUSION: CRT and CALNUC may affect
the calcium homeostasis of endoplasmic reticu-
lum, mitochondria and golgi, and then induce
the apoptosis or proliferation pathway, which
thus serves as a predisposing factor for gastritis,
gastric ulcer and gastric cancer.

Key Words: Cytotoxin associated protein A; Phos-
phorylated proteins; Ca®* Signaling pathway; Path-
ogenic mechanism
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BH): 547 b 1 BRAF R (H pylori) s o7 48
2 FEGACagA)STA B IRIEFEIE LRt je
(AGS)Ca* # X & G A B AL e Fof, 2E—F 43
TH pylori % B A HUH).

Fik: RAEERBTHFMFANEERRT S
H pylori. H pylori CagA#kk ¥k (H pylori /\
CagA)5 AGSZa g ZAE 4 h, VAR IE A8
A 18] 69 AGS 28 0L 69 B BR AL B &, A A Yt i
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B8, %. CagAWAGSHHECa™ 18X E BRI BT

W R AR o B HEBR L &, ImageMaster 2D 4>
M AR R £ % 8, MALDI-TOF/TOF it &
K EHINEG.

YR H pylori \CagAtE R #AGSZie, 53%
FARR B EA9AGS I IL AR TR E, M
H pylori ACagAER#MAGSs kit FAL
ATHAR T, RAREGHY TAELZ L4 g
CagAjgl#ny; sk Ea 25T H194, £
PINFEGELSC A BETLEEEY
(nucleobindin-2 precursor, CALNUC)/£AGS4a
RVABH pylori \CagAk AGSH ZAE A #92-D
IR P kR B4R, Wl pyloris AGSAREAE A
VR R Sl i AL 2

2538 H pylori CagAZENAGS 28 fL 7T B2 %
WA AR RIR AR, A
MM, &k, & RERE T IIGhE1Z,
s A R K. Batsm. BRAAGFRZ—.

KA HRERHERELA BRALEBR 55
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41 i 745 ZAH 2% 5 1 A(cytotoxin-associated protein
A, CagA)st | B IR B (H pylori)i) %
BT, H5H pylori FEUNZERiAH K. CagA
(B A g B 7 ¥ g SR rp LA e N ™, Cag A
FIME B AR B Cag AMIE BRS80S 8. H I
L& K, Cag ATH I IV A 5y W R 45 3k N 3]
i AR, B 2 R O B, WS
AN T FA A 5 T8 B 10, 5 e A 3 4N i g E R
T2 Cag AFIAE HIHL MG AT M. Ca® 85 1l
6 0 v e o A, A D Gt i ) R
A A5, W25 T LTI A 140 i
AN & I i | B S B N P g £ P
A T I P 3 A R 25 Ca” IR T TR AR A 4% 7
(). 4 I ) A5 A A 2 40 I AE AR A B R, A
AeEF A SRR S I R, S5Ca KN E A
A B, iy B AT R R SO RS
IR BB . BERR b B 1 TR B SR B M 1)
—MELITN, Z5)LPIA R EaIEsh il .
H pylori 5 N8 W R E B 41 il (human gastric
adenocarcinoma epithelial, AGS)4H ffi#% A1 hEN
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A Cag AFEANAN IS, FAT 550 = 00 ik Rk %5
FrEIWT 5 R IH pylori®ii AGS 4 h4H iy 5=
DRI 76 S e K (B R 3). AR SR H 42 8 85 1Sk A
WSt i &5 G TR o3 BT R 7, BELH pyloriVh K
H pylori ACagABUTifE L4194 hia, 1 F 40l
Ca” MISCHERR AL 1 AR A DL, MBS 13 1% 1)
1 BE i R Cag AN 3= 40 ML /E AL, E—25
H7NH pylori I EUR L.

1 $RR0T5E

1.1 ## H pylori 26695 H brbrtfibk. H pylori
26695CagAfl k. AGS4HJifi(ATCC CRL1739)
WA BT 9T = DR A7 BRI AL & P AR T &
Focus M-PhosphoRich ™5 & (1 41k ik 7] &
Perfect-Focus' "Iy J-G-Biosciences(G-Bio, St
Louis, MO.USA). F- %9 470084 K47 I 7] JiT
WY (MALDI-TOF/TOF-MS, Applied Biosystems,
Foster City, CA, USA), %5 HL % £l fL ik {X (Ettan™
DALTtwelve System, GE Healthcare, Uppsala,
Sweden), Ettan DALT Il 3 1 Ik (GE
Healthcare, Uppsala, Sweden).

1.2 7rik

1.2.1 BaHmidl & ABmBEas £ AGS
41 ks 77: AGS4I M T 100 mL/L ) fifi - L3 1640
BRFRIE, 650 mL/L COSARREFRINES, 37°CHE
F748 h. H pyloriKiF%: FIFMAEEM T 10%48
AxIf FHAS HOE B P L, 50 mL/L O,. 100
mL/L CO,. 850 mL/L N,y &/ AR 3R 45 b
37°CHRT2 h. 4w Bk 4i i SR & HIPBS
PE3YK, 5000 r/minZS /0010 min, 25 F3E, 785041
B, TEA g0t 1M A0 = 22X 10°,  difEfF
LV M1 X 107V 55, 40 0 5 40 B £ L 91 4%
M1 2300, —FAMITLAEHI4 h, 7R A0ML 0 TR
A, TV TPBSUE3 U, 4H I A0 15 77 ML
BB 40, E T 10 mL PBSYE 1, 4000 r/min, 4°C
Z0 10 min, HUTUE, FE 3K, RRILAIHINALS
mL I, 30 KHZzOKHEE 7 L 2 58 Wil 44
10 mL/LAIANER FIE . RZPRMEIEHI; 200 A1
h, 12 000 r/min, 4°C 2.0330 min, B{_F¥#%. Bradford
P . R 4 R R M B R A R s AR &
Focus™-PhosphoRich™ & %H pylori 26695,
H pylori ACagATi 5 AGSAH N LA S AR R [H]
A AG S E AR P B AL d L 4l
AR F fPerfect-Focus Malifh. Bkl 2DFE
i, FARERAE WA & g W] 5 82 http:/fwww.

GBiosciences.com.
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1 Ca”tBXm3D@. A1, A2: H pylori SAGSHIE EH; B1, B2: H pylori ACagASAGSIHE ER; C1, C2: AGS.

R 1 CaEXEFBRICEORLEELR

BEORES Swiss-Prot#AS EOEIR EONTHRE FHKR SEOEHA% BIEHU%

3226 P80303 EHEB-2 50 191.4 5.03 100.000 100.000
(nucleobindin 2 precursor)

54 P27797 5235 48 111.8 4.29 97.157 99.759
(calretlculm precursor)

129 P27797 FEMLREB 48 083.8 4.29 99.799 98.597

(calreticulin precursor)

R 2 Ca"iBXESHREEORBHOT

E0FES ERSR EERE W4BFERERL

3226' NUCB2 45E5456, DNA 40IRIE, 4R
e

54/129> CALR  f5ES45E, DNA  PIRIWER, BIRR,
&6, BO55 BR BREE

' RN SRFECagARRIMH pylorl EFRGHEAIL B8 M, > &
TRCagARBIH pyloriEBGHTHINEYS.

1.2.2 4B Bk Bk N & G BEfg: BEE24 cm
JRe R 1 AR 800 g, ZEHIER AR, fH124 cm
pH3-10E L e 4%, BE RAENFRF: 200C%
AL, 50 nAFLT/ iS4k, 30V, 5 h; 60 V, 5 h; 100
V, 1 h; 600 V, 1 h; 1000 V, 1 h; 8000 V, 10 h; 54
A VhT 90 000747, SR AL WS, KT 4%
23 SIAE130 mmol/LIDTTAI135 mmol/LIft 2,
P2 7 T 8715 min i 4% 28 15% IR SR N A I
W by R RIS 25°C, HBNEE, 2.5 WK

30 min, 18 W/JiZ, 4.5 h. JRHIZ5 Bl qe t, 1
HACR A%, ImageMaster™ 2D Platinum 5.07)
BT AT 23 Wi BB 2 PR st i 7512 DL SCHR (8]
1.2.3 Ji 5 H A4 32 MALDI-TOF/TOF-
M S5 SR A % 200 HzINd: YAGHEOL
%, WK AN355 nm, EBTEACREE, A
REHE (IR 2 /N F50X 107°). CID N K 28 <Al
i, 20009KZ 0. /44000 Series Explorer™
software version 3.0 KEFE; M800 kDa
#4000 kDaR A —Zilk K], K Hinterpretation
MR EMECR 10N BERS 1. A TGP S T ARk
(GPS Explorer™ v3.6, mascot v2.1){#ZNCBI
(AR T0 A% Bl e LA 2 Swiss-ProtBUd 2.
] AR 1fiCarboxymethyl(C). Oxidation(M).
Phospho(ST). Phospho(Y). Phospho+PL(S).
Phospho+PL(T). Phospho+PL(Y), &K 1
i 5 ¥ 4 0.3 kDay MS/MS Bt % % 40.3
kDa. #1357 C1% 1795%, HA /DA HANK
Bt KT508— AN IKB A2 K T60, BERAL
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NS 2 NVE TN 2
Hid, %. CagAWAGSAHRCa 1 X EBRNEA L BIFIN 3613
. 0,
A Sequence Coverage: 69% A100- 1532.809(R15676, S428) 1.2E+4 ] fi R ,Q_ =
Matched peptides shown in Bold Red 904 %A ROPT R L
1 MRWRTILLQY CFLLITCLLF ALEAVPIDID KTKVQNIHPV ESAKIEPPDT 80 Ca £ &8 A
51 GLYYDEYLKQ VIDVLETDKH FREKLQKADI EEIKSGRLSK ELDLVSHHVR 70 AATSDLEHYDKTR 'kgi E LR F e
101 TKLDELKRQE VGRLRMLIKA KLDSLQDIGM DHQALLKQFD HLNHLNPDKF 60 % 5] s /]]—[py[o{[
151 ESTDLDMLIK AATSDLEHYD KTRHEEFKKY EMMKEHERRE YLKTLNEEKR 28 1 FRHPO, e AR
201 KEEESKFEEM KKKHENHPKV NHPGSKDQLK EVWEETDGLD PNDFDPKTFF 301 ssrisarishor, 1) LW, AR
251 KLHDVNSDGF LDEQELEALF TKELEKVYDP KNEEDDMVEM ~EEERLRMREM 20 TG YoM AR AT
301 VMNEVDTNKD RLVTLEEFLK ATEKKEFLEP DSWETLDQQQ FFTEEELKEY 10 {{l\{ﬁ{]’j&"?
1 506.677(R15200, S37) &k 781(R19823, 527) i ‘[585.561(R1}300
351 ENIIALQENE LKKKADELQK QKEELQRQHD QLEAQKLEYH QVIQQMEQKK 0 vy ‘IIL Nim ATV m pumihlb el
401 LQQGIPPSGP  AGELKFEPHI 1500 1520 1540 1560 1580 1600
B Sequence Coverage: 47% Mass(m/z)
Matched peptides shown in Bold Red B 100 1743.904(R16866, S81)
1 MLLSVPLLLG LLGLAVAEPA VYFKEQFLDG DGWTSRWIES KHKSDFGKFV 90 31373
IEPPDTGLYYDEYLK
51 LSSGKFYGDE EKDKGLQTSQ DARFYALSAS FEPFSNKGQT LVVQFTVKHE 80+ A/ F 41100
101 QNIDCGGGYV KLFPNSLDQT DMHGDSEYNI MFGPDICGPG TKKVHVIFNY 70 ) T
151 KGKNVLINKD IRCKDDEFTH LYTLIVRPDN TYEVKIDNSQ VESGSLEDDW 60 -
201 DFLPPKKIKD PDASKPEDWD ERAKIDDPTD SKPEDWDKPE HIPDPDAKKP 50+
40 1 742.900(R14628, 544) 856.929(R17724, S43)
251 EDWDEEMDGE WEPPVIQNPE YKGEWKPRQI DNPDYKGTWI HPEIDNPEYS 1873.80f(R1938
301 PDPSIYAYDN FGVLGLDLWQ VKSGTIFDNF LITNDEAYAE EFGNETWGVT gg | |78 SSRITES S18)  1841.0}a(Ro4st 19)
351 KAAEKQMKDK QDEEQRLKEE EEDKKRKEEE EAEDKEDDED KDEDEEDEED 101
401 KEEDEEEDVP GQAKDEL 0] ; ‘ ‘ ' ‘
C Sequence Coverage: 34% 1700 1740 1780 1820 1860 1900
Matched peptides shown in Bold Red Mass(m/z)

-

MLLSVPLLLG LLGLAVAEPA VYFKEQFLDG DGWTSRWIES KHKSDFGKFV

51 LSSGKFYGDE EKDKGLQTSQ DARFYALSAS FEPFSNKGQT LVVQFTVKHE
101 QNIDCGGGYV ~ KLFPNSLDQT DMHGDSEYNI MFGPDICGPG ~TKKVHVIFNY
151 KGKNVLINKD ~IRCKDDEFTH LYTLIVRPDN TYEVKIDNSQ VESGSLEDDW
201 DFLPPKKIKD PDASKPEDWD ERAKIDDPTD SKPEDWDKPE HIPDPDAKKP
251 EDWDEEMDGE WEPPVIQNPE YKGEWKPRQI DNPDYKGTWI HPEIDNPEYS
301 PDPSIYAYDN FGVIGLDIWQ VKSGTIFDNF LITNDEAYAE EFGNETWGVT
351 KAAEKQMKDK QDEEQRLKEE EEDKKRKEEE EAEDKEDDED KDEDEEDEED
401 KEEDEEEDVP GQAKDEL

=

B 2 Ca"HEXaMSEIIBER. A: 54757 R47%; B:
1295 H34%,; C: 322675 25 2269%.

FEBEAS 43 2 /b K110, 8N 8 1 R i IR AL K
B, R 2K 118 5 5 (accession number){Ehttp://
www.expasy.orghi Z 8 0 WAL . DR
LSV 48 0 5 A7

2 BR

H pylori ACagATERIINAGSA, 557 R
IS 6] Y AGS At il EL A R T8 B AR, TIH pylori /A
Cag ATETIIAGSHI ik i kA= 1 W ARk,
T ICER (AR b2 B gl Cag AT 21, BRI
A L 194, 3 E A A HCa®
K BITA3AN sUFI3DIBOR K, TR %5 e K i Ak
PREE R UK -2, 54, 12934 J 45 M 4L [ (Calre-
ticulin, CRT), JL/7 41 UL ECAE 75 253 47 %
34%(KE2A-B). AT 1AEAGSAN LA K H pylori /A
CagA 5 AGSHEAEH2-DES B %A
HIL(EI1B-C); M#EH pylori5 AGSTEHF12-DE
B HR A BCOR AR R (E1A). BIH3226
S 31454 B (nucleobindin-2 precursor,
CALNUCQ), H 74| IR 7 %4 69%(E2C).
2-DEEI /R iZE FIEAGSA L LL I H pylori A
CagA 5 AGSH H.AEH f2-DI & ik 4k, 1M
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3 PUEKIEFREE. A: FiELHPOHREE; B: |
PEFE PO, FTREE.

H pylori 5 AGSHI HAFE M JG %5 (A 3R 15 7 1 1%
k. CALNUC/5i & B0 I S iy v Pk 25 2K 0, 54
FH129 A WL Hp 25 2R 0 HY DL (1&13).

3 11e
A 22 R T IR A B IR W R AL ) IR B A
CIDI 23 R AEBIH bR SN, 330 Itk 25 R R 51
ZARTRAL, T B v 2 A7 iR e 2298 kDamli 80
kDalfyuge HH I, 7 I A 1) IS S R 0 5 AN R AR I
FERE R, CALNUCH 3 P& o] WL Hp v 25 i
PRI A1 1841.9, HoX Wl 41743 8 LA K rhik
RIHIRARIK11586.6, 0 WU 1506.6. CRTEAT
HEL T PE X R, R ILCag AREN JE Il — &
IR S S 8T CRTBER AL, AT M RER
ATERG SR . CRT HATEHA CANRI B R
A, LA A R I T — DT

H pyloriFilt TAGSZK M, Cag Al LIV
ISP RGN, 5B N CRT R AE B IR L.
CRT2& EE A JiL M b 5 Ca> 47 K K14 T 118
HH, fhiE i T TP3R LA X SER C AR D BE 1M 5%
Wiy P 5 A f i 5 g U CRTI IR Ik il fig &
FEAR R 25 25 T IP3R LLAZSERCAIfE ), %
N T ST, IS RIS B R R, s N M
fohhe, AN G . BRI &,
W25 = AR oK B VRS B B T A PN T D R
Tk Y 0 N s O AR R R T T, R IEEL S
S0 IR T P R 2R R A A P 2 )
gty B, P E I ISR T TIP3 R B Ry RS
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KRN A
— R E LM
B, h AR
YA RIRAET —
B E A5 6

JC 2 HEN G5 (4 RIS, 2R R 4 (1 Ca™ T
L, RS R, IR o g A0 M
T St 4k BAOR, H pylori CagAEANAGSHH
3 ECRT R AEREIR AL, BEER P TN . ki fA )
PSS, 0 It 5 i B A e, fE e i T

A IR HCRTIR 0] JE i 5 M pS3 1) Bk
W B Ca BRSSP i 9 5 e b Ak 2 ]
(I R LB A B PR T, c-Sreth 2 41 i 1
BH A7 R RS 55 22 P o 0 i 1 R
HOIR PRI T W CRTHI . CRTHITEIR L
T A GSH LA TR PG IR AR A, 4
c-Sreffig e, WG I TS, CRTRIART S
2 ISR IIR 1 A7 OGS, AR s 4t AR,
Cag A FECRTHERAL, M3 S HAH AR
HEARETE, nTRE 1 S IR K .

CALNUC/ZTE i /R FE AT 40 i Jot A BT
EFFCa” 448 M, CALNUC/EGE H 5Ca™' i
WE S SR EZEMEN, CALNUCSSERCA
B9 LA B TP3R— AL 7E i /K HE A4 JEE A4 e — A 4
PR L, G ) o o 2 R A 17 i it ) R AR 0,
CagAENSGHCALNUCHRLE I KIEE T
T, X BN I C ALNUC B AR 3 IA 2 PRI
T, EREEBE MR EARET L
BB L. BERILCALNUCHI A8 1 £ 5 80 /R A
RN Ca> a2 B M. LW, CALNUC
i RIK 2 T BUE IR EEAR NS B 1R B e A
= 2-34%. i, CagA'FEFICALNUCHERTL
K S5 S A R SR AR S RS, R 4
FRA B 7 4R Y. CALNUCHERR L K 38
AR T o A R G 1 B A S e
MR FIE A T, TEdlE— P, HEHR
RIRAE 2 FESE A 2P CALNUCE AP,

CagAMHTEH pylori &I AGSANL ), T
PR P Py Ca® 55 DA G ) ol R L F i B 1
CRT. CALNUCK AL, AR AT GE2s 5200
DT SR A A R FEAR IS AR A, IR
SR SRR RS R T B A AR
Fage A% 5 UL 3 IR B 25 R IAN [F] 1) 45 =),
R 11y 7 R w3 /SR N =
Py WA G T 48 U0 PR oK T i v A
Jl R R T ARSI (RISl SN — AN ) A
fiRE T IR R, A pylorrBU MUK H W]
N B g S,
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T, Mitsushima T, Tagawa H, Kawaguchi R, Mori
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11

12

13

14

15

16

K, Mafune K, Kawabe T, Shiratori Y, Omata M.
Assessment of gastric carcinoma risk associated
with Helicobacter pylori may vary depending
on the antigen used: CagA specific enzyme-
linked immunoadsorbent assay (ELISA) versus
commercially available H. pylori ELISAs. Cancer
2000; 88: 1530-1535

Nobuta A, Asaka M, Sugiyama T, Kato M, Hige S,
Takeda H, Kato T, Ogoshi K, Keida Y, Shinomura
J. Helicobacter pylori infection in two areas in
Japan with different risks for gastric cancer. Aliment
Pharmacol Ther 2004; 20 Suppl 1: 1-6

Odenbreit S, Puls J, Sedlmaier B, Gerland E,
Fischer W, Haas R. Translocation of Helicobacter
pylori CagA into gastric epithelial cells by type IV
secretion. Science 2000; 287: 1497-1500

Tsutsumi R, Takahashi A, Azuma T, Higashi H,
Hatakeyama M. Focal adhesion kinase is a substrate
and downstream effector of SHP-2 complexed with
Helicobacter pylori CagA. Mol Cell Biol 2006; 26:
261-276

Mimuro H, Suzuki T, Tanaka J, Asahi M, Haas R,
Sasakawa C. Grb2 is a key mediator of helicobacter
pylori CagA protein activities. Mol Cell 2002; 10:
745-755

Shiotani A, lishi H, Ishiguro S, Tatsuta M, Nakae
Y, Merchant JL. Epithelial cell turnover in relation
to ongoing damage of the gastric mucosa in
patients with early gastric cancer: increase of cell
proliferation in paramalignant lesions. | Gastroenterol
2005; 40: 337-344

Xia HH, Wong BC, Zhang GS, Yang Y, Wyatt
JM, Adams S, Cheung K, Lam SK, Talley NJ.
Antralization of gastric incisura is topographically
associated with increased gastric epithelial
apoptosis and proliferation, but not with CagA
seropositivity. | Gastroenterol Hepatol 2004; 19:
1257-1263

Guedes Sde M, Vitorino R, Tomer K, Domingues
MR, Correia AJ, Amado F, Domingues P.
Drosophila melanogaster larval hemolymph protein
mapping. Biochem Biophys Res Commun 2003; 312:
545-554

Nousiainen M, Sillje HH, Sauer G, Nigg EA, Korner
R. Phosphoproteome analysis of the human mitotic
spindle. Proc Natl Acad Sci U S A 2006; 103: 5391-5396
Delom F, Chevet E. Phosphoprotein analysis: from
proteins to proteomes. Proteome Sci 2006; 4: 15
Verkhratsky A, Toescu EC. Endoplasmic reticulum
Ca(2+) homeostasis and neuronal death. | Cell Mol
Med 2003; 7: 351-361

Foskett JK, White C, Cheung KH, Mak DO. Inositol
trisphosphate receptor Ca2+ release channels.
Physiol Rev 2007; 87: 593-658

Xu C, Bailly-Maitre B, Reed JC. Endoplasmic
reticulum stress: cell life and death decisions. | Clin
Invest 2005; 115: 2656-2664

Zhang K, Kaufman R]. The unfolded protein
response: a stress signaling pathway critical for
health and disease. Neurology 2006; 66: S102-S109
Rizzuto R, Pinton P, Ferrari D, Chami M, Szabadkai
G, Magalhaes PJ, Di Virgilio F, Pozzan T. Calcium
and apoptosis: facts and hypotheses. Oncogene 2003;
22: 8619-8627

Arnaudeau S, Frieden M, Nakamura K, Castelbou
C, Michalak M, Demaurex N. Calreticulin
differentially modulates calcium uptake and release
in the endoplasmic reticulum and mitochondria. |

www. wjgnet.com



Eil, . CagAWAGSABIECa™ 18X E BRI BRI

3615

Biol Chem 2002; 277: 46696-46705 activity. ] Biol Chem 2007; 282: 16585-16598
17 Holaska JM, Black BE, Rastinejad F, Paschal BM. 20 Lin P, Yao Y, Hofmeister R, Tsien RY, Farquhar
Ca2+-dependent nuclear export mediated by MG. Overexpression of CALNUC (nucleobindin)
calreticulin. Mol Cell Biol 2002; 22: 6286-6297 increases agonist and thapsigargin releasable
18 Ishizawar R, Parsons SJ. c-Src and cooperating Ca2+ storage in the Golgi. | Cell Biol 1999; 145:
partners in human cancer. Cancer Cell 2004; 6: 279-289
209-214 21  Chen Y, Lin P, Qiu S, Peng XX, Looi K, Farquhar
19 Papp S, Fadel MP, Kim H, McCulloch CA, Opas MG, Zhang JY. Autoantibodies to Ca2+ binding
M. Calreticulin affects fibronectin-based cell- protein Calnuc is a potential marker in colon cancer
substratum adhesion via the regulation of c-Src detection. Int | Oncol 2007; 30: 1137-1144

B Y EL WY IAEW

ISSN 1009-3079 CN 14-1260/R 2008%FRRAN Y 1 Fi 4 Ny b a4 &

4 RFAG R LG @M Fe

AFIR 8 T IRUEE kRS e k3R, FIRHMEPER S (AR A Z &) A VRS, A TIXHE B A
BRI,

1 fEEHES

KA RGP A VR B 24 RO B pd . A RAES: (DIRIECE R R R 2 Q)R A 20 2 sl A ¢
RIEMIOF GRS QYT A EF W SISO AR R, FrafEE B arEE 408, prafEE Rz
RILFWITORAR, PRESCTT A (OFIHTEIRIE A b4 bk, il AR BTy BB 8 TR B A7 5t
HHADAER R, BUOF B AL, (S)FIHAEHR DTk A1 (6) KR M. YT 11 A AL A FERE(S, DRAIE
TotE, W RGE JLASAL S AR SE, WIFG 2R BT AT 2 5 AL AR AR, (7)REURS BRI AR FL 1 i e OB ik
AT G L.

2 THER

KRAGLEAT & A A, IR ZE S b 78 SO Y IR, ) 2 58 AR HE SR S ) A S L G
WAFRIGAEFAE S, MAEH LAUT 15 dARHE BSOS IR 1F L2 06 £ 27 [0 9 B0, [ NP A8 50 (99 v 5 a1
He BAELL TP R G, I A 1K), AF FDRT SR AL 2L

3 R

AW IR K JGVEE ZAAEEAR, LT HAEH B . AEF T EA A BN VRS IS R A& H T F E
AT, ANE R R T (AR AR XX A5 (00): ik 50, dnf 15 A 2 FeAd i FAS N i
PEH RS RNEIES), SRR (S N G315 1 R, JEgmB OB AT TG . g no S
6 P ESARII TR S0 FRIURA 7B RVFZSCRWRE (2 30) O 22l &S0 e/ e
SO - WP COmAREY (P EEYESC) S E R AME SO SRR RGN, (R RIS
FK#ET* 2008-11-18)

www. wjgnet.com



