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Abstract

Store-operated calcium entry (SOCE) is
one of the important channels mediating
extracellular Ca®* entry. Stromal interaction
molecule 1 (STIM1) protein in the membrane
of endoplasmic reticulum and calcium release-
activated calcium channel protein 1 (CRCM1/
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Orail) protein in the plasma membrane are two
key components of SOCE. Current research has
gradually elucidated the mechanism of action of
SOCE in tumors, and it has been demonstrated
that SOCE plays an important role in digestive
system tumors. This paper gives an overview
of SOCE and reviews the current progress in
understanding the role of SOCE in digestive
system tumors.

© 2015 Baishideng Publishing Group Inc. All rights
reserved.

Key Words: SOCE; STIM1; Orail; Digestive system
tumor; Migration; Metastasis

Zheng C, Wang ], Hao JH. Role of store-operated
calcium entry in digestive system tumors. Shijie
Huaren Xiaohua Zazhi 2015; 23(10): 1609-1614 URL:
http:/ /www.wjgnet.com/1009-3079/23/1609.asp DOI:
http:/ /dx.doi.org/10.11569/wcjd.v23.i110.1609

TR

A5 B R W A5 B T Mifl(store-operated
calcium entry, SOCE)Z A~ s Ca” #EXN
mpAEREE — ARG AL
T ARKW LIk A8 Z4E A 5-F 1(stromal
interaction molecule 1, STIM1)& A% T 48 fie,
JE L 6 45 B A E 458 i & @ [ (calcium
release-activated calcium channel protein 1,
CRCM1/Orail). & & #F 5269 R B iR, SOCE
@38 AT % P 6 A R AU 22 E 19 BR S e A
T&, FIAFAE B AL R 9% 7 SOCE@E 4L &
BT ERER. AL EEXNSOCE@E A A
158 B RO 9B F AT AR L BEAT
LR, I F b HAE AU

© 2015FRINDBEBERETESRATATE.

1609

¥4 k#
Ca’" REZWH
A4k, oA
=F L EEFF,
5 B R OO 45
B F Wik (store-
operated calcium
entry, SOCE)-Z 3k
St 452w R Ca® it
Amia e %
# X, 20055 %
RARZAMER 5T
1(stromal interaction
molecule 1, STIM1)
B20064F 45534
MEASBE R G
1(calcium release-
activated calcium
channel protein 1,
CRCM1/Orail)#k
K IAZSOCEH
X445 F, A
20094 LR &
A RMART £
EHRE, £
B 5 o 49 BF 2
T .

W@ 5 #9A
X E 3, B, B
FRXFEFRM
S SR B TR SR
g

2015-04-08 | Volume 23 | Issue 10 |



A=, 5. SOCEBEMHIAIPBINTREE

W7 54 i

WK % BB
BEHFHRETS
MG AR K.
SOCEi# i# & #
% 0 iE i
vty b U BEA- 5
B A, B
BEuwiE. 0
4% FSOCE#
s R A I BB A
%R T,
A H AT E e
W, AT
o E R AR R
SOCE#) % 5.

Wi £ BHE

SOCE R 5 if
BEEREW, £
T@mi k. B
g %9k fvik
NRF % H @k
KRBT EZEA.
M EF— A5
am R R, 4
%+, SOCE#% #4k
J LA AR Z AL
4% 7 %SOCE
AL A BB
BT B

J3aishideng®

WCJD | www.wjgnet.com

KEER: BERIESE TN, EREEIER
4L ERBMESBEEAL BLRME, &
B, B%

BORR: BEBRYES BT A A(store-
operated calcium entry)if if /£ 7 F] X A 49 74 1L
ZNY IR PR IET AER, AT A Frm I I e
Jawg¥gIE ., mA AN, AT, oA REE
%, RAEIFIACNY T oG VE .

M=, 2, M4KE. SOCEBBEILARIDBPBTFH
B HREAMZE 2015; 23(10): 1609-1614 URL:
http://www.wjgnet.com/1009-3079/23/1609.asp DOI:
http://dx.doi.org/10.11569/wcjd.v23.i10.1609

0 31

Ca’ &4 ffu py F L 55 (54, 7 St 4l
V2 E 2NN, A A i H, 83
& TS E SR CY S E NP ISP N O 27
WK ERBEARR, B RKEREG. &l
JE o DU BRI BT 2K 2% i B AN
PR P G i P Ca® RS (1 4 B L 5 4 o
B FRE N, TR S T AN A PN S P R i Ca”
5 JZE SR MRS 551 PN i (store-operated calcium
entry, SOCE)Z XA 41 iiCa® 3E A 41 3 1)
F= 5 W, i R 40 R T AR X s 4, w]
W.SOCE@IE 5 Mg IR A VIR HR. A A
SOCEIHE A HAETH A6 28 HI B 7T 3k e fit—
LR, CLHAAA o (g Ve o7 B o v JE 2%

SOCERUE LG FE LT JUE: (1%
G [ I 52 A7 1 IR VBl 52 A4 I W i i
BC, J& 2 7 fA s N IE VLI — B e = A2 26 — A5
{5 = R L (inositol triphosphate, IP3); (2)IP3
5H R M TP 52 Ak 45 & 5 504 i i 45 %
PR J5R VR ff P C ™ 66 2 T R DR (3) PR X
R P T BRSO T AL T B 1 A R T 4L
I, 5 EN A A R P

SOCEMNBUEREMNNEES TINSH
STIM1M1Orail. STIM1FI&ZEH) = BEAFENL T A
J5 A N [ EF £ [X 38 (EF hand domain), SAMIX.
I (sterile a-motif) & ik H ] LA 5Orail #i4h &
f{JSOAR [X (STIM-Orai activating region)”. EFF*
P X I AT LGS A Ca 1852 P4 53 I i 3 Ca™ IR
BN AR, 2 P 5 I (I Ca” kD B, EF TR IX
B 5Ca™ R, 2 JGSAMMX IR HFISTIM1 4>
F AT = B ARAR AR ERAS, T HH & H
BrorAnAE N BT I O AL, MR E K Orail & H
M7 BP 454 STIMIISOARIX, Orail N2 Rij &
SRES 1) BRARAR i AT 1 DY SRAR 254, T
FES B TR LB 51 AR AN . STIM T
— [RVEIE RIS TIM2, BEARSTIM2%H FCa® e AR
AT IRk, {8 FE Orai | 85 1 A B 7175055,
HSTIM2 - AESOCE@IE (1) 1 52 5%, Orai
FEHA = Fi2EAOrail -3, REMAIHS 5K
CRAC, BAAIFEHA L A B Z= 5, I HXF
Ca’ U A P H I AFE 2 5%, MOrail
FEAE S IR I e

1 SOCE@®E BN

2 SOCESHIL AR PR3

BT X D 4 P9 55 1 32 A A I BT, B
FEuh, ol RAMAMS ARIIILE, BISOCE,
T 25 B AH HAE FH 2> 7 1(stromal interaction
molecule 1, STIMI) K £ B BOR0E 45 18 1 &
[11(calcium release-activated calcium channel
protein 1, CRCM1/Orail)/&SOCE ¥4 4+,
UUERSTIMJS, SOCEfiHE Bl % HLis, 4H i sh5
ToVEHEN, STIMUE N A5 N _FCa® 1y &2 4,
PrHSOCE® Bt M A4 4 I DI BE"™. STIMIE
S F NG tfk11p15.5, A2 T EZ1I490 kDa,
FENBHL Rz KB, Orail N4 PR
A, BT AR k12924 31, EAS TEY
N38 kDa, #JAG RS AL IEIE(Ca™ release-
activated Ca’* channel, CRAC), 1740 #M5
PPN

1610

B STIMIB KILESOCE@IE 15 /15,
STIMI1 X SOCEIBIE £ NI (KB 7158
TN AT BRI AE G e s B o B B S e R T
ZFNEM, A ASTIMI [ ER = ™ & 5 1 T4
M TRE™. 65 STIMIZE 1 X SOCEIBIETE R %
M T BTG TIRABIT, TERES
Foe Rt B ER S,
AT AR, B, SOCE®IE £ 2 5
JeE A AR 2T RS, RO AN B B, 10 R
M AR B, 5 MR 0 I S 30, T AE T AR R IR
SOCEHif [FI# A HEZ A HI.

FE e 40 1 F b, 2k 0 Ik I IR 2 28
fi76(transient receptor potential canonical 6,
TRPC6)H B 58S OCES 5 K T 41 Jifd () 4
¥, M THSTIMI K& Orail J&, XAl % B

2015-04-08 | Volume 23 | Issue 10 |



W55, HE— D7 R BUARATTAR T B I 5
M 241 L JE) A v 40 B L B 2R I D 1(cyelin D1)2K
RIEERW. 55— 73048 T AU 45 3,
FERTE A RSMMCT7721 7, JTERSTIMI )
2 IE H ) L 4 P 3 B K v B T RRE T, R
SMMCT77211E B 1EG,/G, ], DNA& 2.
SOCE# 18 AN &8 ik 52 1 20 A o) 42 3t FFF e
MR AR, & RE RS IR R 12 28 56 %, R
R AR B S A LISTIMIRIE =, HIER
2286 I R4l RHCC-LM3H, STIMI
FaE B R, HoOnT Ik 2 PR AR it e
R, P EoR, FIAHSIRNAR AT
PULSTIMII AL, 7] DA 1 26 P B (focal
adhesion kinase, FAK)-Y397/) 21k, 1
FAK-Y397 ) 23 i R A4 2 5 B BRE i 2R 11 DG4 20
B, WCSTIMI AR A fFF i3 R A F e R i) — A
TRMFE R

1E My, SO CEIR I8 nJ 5200 i 98 41 AL 1)
FT:, TRRAETSOCE®IEN S48 11
AT, FHISTIMIEZGHBH 1ESO CE# iE B i
T BRSO TR, WangZPRE
STIMI{ESS B s h R ik, HREES
PR RN SRR FE . b R RS B g R
Pl (carcino-embryonic antigen, CEA)/K-F-tH
5%, FE ARS8 H I B S TIM LE i 3 i 34
% ME2(cyclooxygenase 2, COX2) KRR 2
E2(prostaglandin E2, PGE2){i it 4% & iz 41 i
RIEshEE Sk M e 222, ZhangZ5 " 13k
B WA R 458, TE90B 45 e 5 4
B, STIMI FRIAE B AR, AN H
B, ARAPSZEG tHAE S TIMI AT AR 45 H
FEHERS, RN R BImiR-1857] LLI#ESTIMI
#IE, STIM1Z 55 28] ik (epithelial
mesenchymal transition, EMT), JUERSTIMI1 1]
AR R 14 ) S5 4T M 2 A R A e 1) b R 5 4T M,
Ffe BR R AEbR, T E R FEAR. miR-185-
STIM Ll ml LLAE R T (%) T 48 #5 FH G 7 1
HAR.

FE IR AR AR, STIMIFIOrail AJ & $E 4
AR HEPURTIER. TS TIMIAN
Orail J& RT3 N B Ay 24 75 6 il ¥ R 95 JR s g
SR AN B R T 1 L 22 e A A
FARER, IEH AR L B 4N STIM 1 A Orail Rk
AT A, MR A £ P T 3ot = K IA S TIML A
Orail (R4 H &% T8 Tt i 0 PR AE K1Y, %t

Beishideng®  WCJD | www.wjgnet.com

A=, F. SOCERE B AIPBIRHFNEE

TSOCE. STIMIMOrail 7£ /2 75 {12 ik 4 a7
T2 7 T HIBIE 7T A S+, A Ll ftAT]
AL BRI T F P, T A e 45 A
g1 T R AT RELE AN (R 2K 0 P R 38
SR, STIMIAOrail A5 K& 2
BB 22 5. STIMIAIOrail kb5 44 1) W 45 1
b, BIAT DA% 8 E BEC (protein kinase C,
PK O 4l fa 41 i 5 8 (A il (extracellular
regulated protein kinases, ERK)™. #& 1
fiff(calpain)®Y. & & 2 L 1) 186 & R Sty
2(proline-rich tyrosine kinase 2, Pyk2)!'"%; th
A H A 2 b R O R S A,
AMPKHS 2 R (AMP-activated protein
kinase, AMPK)™, #%[X-f-kB(nuclear factor-
kB, NF-xB) Y% $ AN [F Rl 2R 40 S TIM 1Al
Orail AJ BEHUE AN A1 % 5 SO AR 207 1
YERA 25

FE T SRR A0 M e v, g 2 215 HX I Y
I 55 SV R 3 = [ Orai 1, UL 40 B
Orail /E82| & & BEIR A i 14 K I, Orail
MBS % . TH M. SRR KR
A%, B IAOrail # it £ 47 Hl(overall survival,
OS) K LB KA AW (recurrence-free survival,
RES)HJi. fEASLIG T, 254 KrOrail 5k
ULEROrail, W AEG HIANEEIE 2, G/MIIH
JES /b, A1 ) B A SR 4 i e 4 N R
A, BEAFHOrail, W LA RS R Y & HE(E-
cadherin), N1V HE H(Vimentin)fRacl, 7]
JL.Orail 7] G 3E i EM T2 2 £ & e (1) 122 2%
LR8N TiiRac #3125 AN RE A2 1k i g
., TR 37 A M08 T 7 TR A T AR
FHPS. ZE A4 Py 5256w, 8IS O C Bl B 7 771
SKF963655 Uik Orail ({151, BRI 1S & i
i Jer 200 M 2R B2 R S AP,

3 SOCEFERPZEFRBLHIRS

i 6 2 i ) = 28 3T #% 3 BUR R 11 1 B B
4 K 2 BOW 1 R B BT S R e
A RPN i i (3 7 B AN 5 40 i A 2 o
(extracellular matrix, ECM)HIZFt, MLahE A
B EA, SENN AR E A 1T (non-muscle
myosin 11){HFU4E, 41 SECMAE ™. ECM
S0l 5 (BRI B E SVLIER S B L
T AT I AR ) A — R B (focal
adhesion). %M BT 3025 1 BN fi# 58 (focal

1611

WA # 4 5

L FXELET
SOCEE K %
I 98 P 4 3% AT IR
i, oM EER
) Bt g X A AE R
I ALE AR B X
2, 5 F BN
P 8GR T 6.

2015-04-08 | Volume 23 | Issue 10 |



A=, 5. SOCEBEM B AIPBINREE

WiREE

SOCEW * 4 %
& STIM14=Orail
FeiF %A R
B akk, ¥
vy B k6 TG
PR T UAE
A EBEREN
TRom F5 AR X B
F AR e, A
STIM14=0rail %
58S EL, T
VA 2 AE A AR ]
A5 W 3547

J3aishideng®

WCJD | www.wjgnet.com

adhesion turnover)iRE 1 4HMIIEF 1R,
WL3h & A AT FEIL S R LER B (1 1T AR 1 Tl
RIS ERER A1, SRR AT I 5 K 0 P i =]
YR H 2 R I LB BR B AR R SE R X PRI A
P FEFINBER AL T AR s i A2 5] 771
LA I AR S 20 P AT it 28 HE I 5 EC M B Jik
HTRE B BE, v gE i ] 5T BN EE 4 T T A
7 J5 P I i 5 22 i PR 86 P B 28, LB R 2R
EICAE, 4 s 1) BT e e 46, 4 3 T
CAGLIE:Z e

£ FiRd e R R P Cca® iR T £ E
TEF, L3820 MRIZ 3 J7 1a) (I . 4 i E 22
. F5 IR, BB E AL, Bl
e WL B WLER R 1 1T o FE Ak R L Bh BR 2 Uk
% 3 ELE Ca” R I WIER R 112 B (myosin
light chain, MLC)#H, {£#MLCHEER Ik 5e ™.
Zoh B BT 40 2 2R [RDRE 75 B2 C o™ AR ) 45 B 1
(calpain)™, 2k BB (0 H7 25 1K i Pyk2, Pyk2 i
FCa” MBI, H kel WL, 4R BER Ca® ik
FE AR e 22 Rl R Th B o R P HEUE A, A
55 i 988 200 M (1122 2 B B B i (1 o8 24 A 11,
SO CEf i i i Py Jii X B i Ca™, s 4 i
Ca JBIE S E AR AMS N, X — it FEi R T
YU Ca® WP 3N, bl LLG R kit
T2, (R RhR 12 22 568, TE T 10 R R S 3L
b FiRg H I — ol AR A5 I s,

SOC B8 18 7 1 17 i 41 i 338 56 A0 T 7 T
ik 7 EEAE M. SOCEEE nl @it F P21,
FiHCDC25. CyclinE. CyclinD5 02 fifl &
W, (e skgn g i, SOCEMIE /£ T J7 T
(I AN TR B8 w20 48, e i 471 e
Jorde Hh, SOCERT R A -4 {E7E e i o
SOCEN R FEJA T HAUE Y. SOCEMIE
i g L 5 — R A R 0 PR B A I 1
TR AN R, Atk e I, SR 40 B T 3E N I
TRARGER, 38 s B 378 B 3B A LS RS k. R
AMSZIRAER, FHLSTIMIE 254 P 1ESOCE)
eV IS iR A K K R s 4 B, T AT 208
bR I A P R AR KPR P (vascular endothelial
growth factor, VEGF) )31 52 Wi 118 A i e,

SOCEI® & 7E 8 = i /B F WL, 5 17E
AL R PR T LA, AR A A R
W 1S 2 iR, 17 BLBEE B AR, STIM2 K&
Orai2. Orai37E/MJ H A FHHZHTS 2 1%
T, 0TRSO PH M LR R /N

1612

it Orai3 R T 5 B BAE . 75 &8 ik
RANME , STIMITEREA LU A L EIEX,
Orail EI7EMI B AL it 238, PRt vrE &
E I T STIM2 & BEOrai l I B4 777, fF
B 5 X L E)L R AL AN T 52 3%, tHNSOCE
T E Y0 FR R R R SRR T T A
e, FLAH N RO T AR

4 g

SOCE® & 7EA A1 1 1h 2 8 v 1 % 4%
TAEFH, A ATTAT LS R 4N A R 3 B . 4T
JEAS AT MR AR 2R, REAE AL
TR, BEE ATXTSOCE 5144k 2 g 1)
KA M — bR 2R, FAE PR b e FA B K
TRMTE AT, A RIS 1A R PR L
BTV

5 ZEXW

Berridge MJ, Bootman MD, Roderick HL.
Calcium signalling: dynamics, homeostasis and
remodelling. Nat Rev Mol Cell Biol 2003; 4: 517-529
[PMID: 12838335 DOI: 10.1038/nrm1155]

2 Rizzuto R, Pozzan T. When calcium goes wrong:
genetic alterations of a ubiquitous signaling route.
Nat Genet 2003; 34: 135-141 [PMID: 12776115 DOL:
10.1038/ng0603-135]

3 Carafoli E. The calcium-signalling saga: tap water
and protein crystals. Nat Rev Mol Cell Biol 2003; 4:
326-332 [PMID: 12671655 DOI: 10.1038 /nrm1073]

4 Lewis RS. The molecular choreography of a
store-operated calcium channel. Nature 2007;
446: 284-287 [PMID: 17361175 DOI: 10.1038/
nature05637]

5 Peinelt C, Vig M, Koomoa DL, Beck A, Nadler
M], Koblan-Huberson M, Lis A, Fleig A, Penner
R, Kinet JP. Amplification of CRAC current by
STIM1 and CRACM1 (Orail). Nat Cell Biol 2006; 8:
771-773 [PMID: 16733527 DOI: 10.1038 /ncb1435]

6 Soboloff J, Rothberg BS, Madesh M, Gill DL. STIM
proteins: dynamic calcium signal transducers.
Nat Rev Mol Cell Biol 2012; 13: 549-565 [PMID:
22914293 DOI: 10.1038 /nrm3414]

7 Feske S. ORAIL and STIM1 deficiency in human
and mice: roles of store-operated Ca2+ entry in
the immune system and beyond. Immunol Rev
2009; 231: 189-209 [PMID: 19754898 DOI: 10.1111/
j-1600-065X.2009.00818.x]

8 Wei-Lapierre L, Carrell EM, Boncompagni S,
Protasi F, Dirksen RT. Orail-dependent calcium
entry promotes skeletal muscle growth and
limits fatigue. Nat Commun 2013; 4: 2805 [PMID:
24241282 DOI: 10.1038/ncomms3805]

9 Putney JW. Capacitative calcium entry: from
concept to molecules. Immunol Rev 2009; 231:
10-22 [PMID: 19754887 DOI: 10.1111/j.1600-
065X.2009.00810.x]

10  Roberts-Thomson SJ, Peters AA, Grice DM, Monteith
GR. ORAl-mediated calcium entry: mechanism and
roles, diseases and pharmacology. Pharmacol Ther

2015-04-08 | Volume 23 | Issue 10 |



11

12

13

14

15

16

17

18

19

20

21

22

J3aishideng®

2010; 127: 121-130 [PMID: 20546784 DOI: 10.1016/
j.pharmthera.2010.04.016]

Brandman O, Liou J, Park WS, Meyer T. STIM2 is
a feedback regulator that stabilizes basal cytosolic
and endoplasmic reticulum Ca2+ levels. Cell 2007;
131: 1327-1339 [PMID: 18160041 DOI: 10.1016/
j-cell.2007.11.039]

Stathopulos PB, Zheng L, Ikura M. Stromal
interaction molecule (STIM) 1 and STIM2 calcium
sensing regions exhibit distinct unfolding and
oligomerization kinetics. | Biol Chem 2009; 284:
728-732 [PMID: 19019825 DOI: 10.1074/jbc.
C800178200]

Hoth M, Niemeyer BA. The neglected CRAC
proteins: Orai2, Orai3, and STIM2. Curr Top
Membr 2013; 71: 237-271 [PMID: 23890118 DOI:
10.1016/B978-0-12-407870-3.00010-X]

Liou J, Kim ML, Heo WD, Jones JT, Myers JW,
Ferrell JE, Meyer T. STIM is a Ca2+ sensor
essential for Ca2+-store-depletion-triggered
Ca2+ influx. Curr Biol 2005; 15: 1235-1241 [PMID:
16005298 DOI: 10.1016/j.cub.2005.05.055]

Yang S, Zhang JJ, Huang XY. Orail and STIM1
are critical for breast tumor cell migration and
metastasis. Cancer Cell 2009; 15: 124-134 [PMID:
19185847 DOI: 10.1016/j.ccr.2008.12.019]

Chen YF, Chiu WT, Chen YT, Lin PY, Huang
H]J, Chou CY, Chang HC, Tang M]J, Shen MR.
Calcium store sensor stromal-interaction molecule
1-dependent signaling plays an important
role in cervical cancer growth, migration, and
angiogenesis. Proc Natl Acad Sci U S A 2011; 108:
15225-15230 [PMID: 21876174 DOI: 10.1073/
Ppnas.1103315108]

Zhu M, Chen L, Zhao P, Zhou H, Zhang C, Yu
S, Lin Y, Yang X. Store-operated Ca 2+ entry
regulates glioma cell migration and invasion via
modulation of Pyk2 phosphorylation. | Exp Clin
Cancer Res 2014; 33: 98 [PMID: 25433371 DOI:
10.1186/ PREACCEPT-3101393591453932]
Umemura M, Baljinnyam E, Feske S, De Lorenzo
MS, Xie LH, Feng X, Oda K, Makino A, Fujita T,
Yokoyama U, Iwatsubo M, Chen S, Goydos ]S,
Ishikawa Y, Iwatsubo K. Store-operated Ca2+
entry (SOCE) regulates melanoma proliferation
and cell migration. PLoS One 2014; 9: 89292 [PMID:
24586666 DOI: 10.1371/journal.pone.0089292]
Zhang ], Wei J, Kanada M, Yan L, Zhang Z,
Watanabe H, Terakawa S. Inhibition of store-
operated Ca2+ entry suppresses EGF-induced
migration and eliminates extravasation from
vasculature in nasopharyngeal carcinoma cell.
Cancer Lett 2013; 336: 390-397 [PMID: 23623984
DOI: 10.1016/j.canlet.2013.03.026]

Holzmann C, Kilch T, Kappel S, Armbriister A,
Jung V, Stockle M, Bogeski I, Schwarz EC, Peinelt
C. ICRAC controls the rapid androgen response
in human primary prostate epithelial cells and
is altered in prostate cancer. Oncotarget 2013; 4:
2096-2107 [PMID: 24240085]

Li W, Zhang M, Xu L, Lin D, Cai S, Zou F. The
apoptosis of non-small cell lung cancer induced
by cisplatin through modulation of STIM1. Exp
Toxicol Pathol 2013; 65: 1073-1081 [PMID: 23714431
DOI: 10.1016/j.etp.2013.04.003]

El Boustany C, Bidaux G, Enfissi A, Delcourt P,

WCJD | www.wjgnet.com

23

24

25

26

27

28

29

30

31

32

A=, F. SOCERE B AIPBIRHFNEE

Prevarskaya N, Capiod T. Capacitative calcium
entry and transient receptor potential canonical
6 expression control human hepatoma cell
proliferation. Hepatology 2008; 47: 2068-2077
[PMID: 18506892 DOI: 10.1002/ hep.22263]

Wu Z, Qing J, Xia Y, Wang K, Zhang F.
Suppression of stromal interaction molecule 1
inhibits SMMC7721 hepatocellular carcinoma
cell proliferation by inducing cell cycle arrest.
Biotechnol Appl Biochem 2015; 62: 107-111 [PMID:
24842273 DOI: 10.1002/bab.1245]

Yang N, Tang Y, Wang F, Zhang H, Xu D, Shen Y,
Sun S, Yang G. Blockade of store-operated Ca(2+)
entry inhibits hepatocarcinoma cell migration and
invasion by regulating focal adhesion turnover.
Cancer Lett 2013; 330: 163-169 [PMID: 23211538
DOI: 10.1016/j.canlet.2012.11.040]

Sun S, Li W, Zhang H, Zha L, Xue Y, Wu X, Zou
F. Requirement for store-operated calcium entry
in sodium butyrate-induced apoptosis in human
colon cancer cells. Biosci Rep 2012; 32: 83-90 [PMID:
21699495 DOI: 10.1042/BSR20110062]

Wang JY, Sun ], Huang MY, Wang YS, Hou MF,
Sun Y, He H, Krishna N, Chiu SJ, Lin S, Yang
S, Chang WC. STIM1 overexpression promotes
colorectal cancer progression, cell motility and
COX-2 expression. Oncogene 2014 Nov 10. [Epub
ahead of print] [PMID: 25381814 DOI: 10.1038/
onc.2014.366]

Zhang Z, Liu X, Feng B, Liu N, Wu Q, Han Y, Nie
Y, Wu K, Shi Y, Fan D. STIM1, a direct target of
microRNA-185, promotes tumor metastasis and
is associated with poor prognosis in colorectal
cancer. Oncogene 2014 Dec 22. [Epub ahead of print]
[PMID: 25531324 DOL: 10.1038,/ onc.2014.404]
Kondratska K, Kondratskyi A, Yassine M,
Lemonnier L, Lepage G, Morabito A, Skryma
R, Prevarskaya N. Orail and STIM1 mediate
SOCE and contribute to apoptotic resistance of
pancreatic adenocarcinoma. Biochim Biophys Acta
2014; 1843: 2263-2269 [PMID: 24583265 DOI:
10.1016/j.bbamcr.2014.02.012]

Rao W, Zhang L, Su N, Wang K, Hui H, Wang L,
Chen T, Luo P, Yang YF, Liu ZB, Fei Z. Blockade
of SOCE protects HT22 cells from hydrogen
peroxide-induced apoptosis. Biochem Biophys Res
Commun 2013; 441: 351-356 [PMID: 24157793 DOL:
10.1016/j.bbrc.2013.10.054]

Henke N, Albrecht P, Bouchachia I, Ryazantseva
M, Knoll K, Lewerenz ], Kaznacheyeva E, Maher
P, Methner A. The plasma membrane channel
ORAI1 mediates detrimental calcium influx
caused by endogenous oxidative stress. Cell Death
Dis 2013; 4: e470 [PMID: 23348584 DOI: 10.1038/
cddis.2012.216]

Liu H, Hughes JD, Rollins S, Chen B, Perkins E.
Calcium entry via ORAI1 regulates glioblastoma
cell proliferation and apoptosis. Exp Mol Pathol
2011; 91: 753-760 [PMID: 21945734 DOI: 10.1016/
j.yexmp.2011.09.005]

Khadra N, Bresson-Bepoldin L, Penna A,
Chaigne-Delalande B, Ségui B, Levade T, Vacher
AM, Reiffers ], Ducret T, Moreau JF, Cahalan
MD, Vacher P, Legembre P. CD95 triggers
Orail-mediated localized Ca2+ entry, regulates
recruitment of protein kinase C (PKC) B2, and

1613

WA #H

45 B B W4T B
F WA (SOCE):
N AR m
N 45 o) £ & ik
By, B4 A
B, ilkm
AP A LE) N
%., BPSOCE, M
STIM15 Orail &
SOCE % 4t 451,
STIM 14 4 W R
M Ca® 4§ B %
%, #iMSOCE#&
¥, Orail A% R
B, MR
EEE, AT
AR GE PN

2015-04-08 | Volume 23 | Issue 10 |



A=, 5. SOCEBEM B AIPBINTREE

W@ 530

A L3+ SOCE#
HERGZER L
FEEAC R G
B 5 ME LB 4T 45
w, mFENBT
SOCE:# il & 4
R GX R,
BA— &AM,
¥ $SOCE &M
FEAT I W 6 7 ).

J3aishideng®

33

34

35

36

37

38

39

40

41

WCJD | www.wjgnet.com

prevents death-inducing signaling complex
formation. Proc Natl Acad Sci U S A 2011; 108:
19072-19077 [PMID: 22065776 DOI: 10.1073/
pnas.1116946108]

Soltoff SP, Lannon WA. Activation of ERK1/2 by
store-operated calcium entry in rat parotid acinar
cells. PLoS One 2013; 8: €72881 [PMID: 24009711
DOI: 10.1371/journal.pone.0072881]

Cortesio CL, Boateng LR, Piazza TM, Bennin DA,
Huttenlocher A. Calpain-mediated proteolysis
of paxillin negatively regulates focal adhesion
dynamics and cell migration. ] Biol Chem 2011; 286:
9998-10006 [PMID: 21270128 DOI: 10.1074/jbc.
M110.187294]

Lang F, Eylenstein A, Shumilina E. Regulation of
Orail/STIM1 by the kinases SGK1 and AMPK. Cell
Calcium 2012; 52: 347-354 [PMID: 22682960 DOI:
10.1016/j.ceca.2012.05.005]

Eylenstein A, Schmidt S, Gu S, Yang W, Schmid
E, Schmidt EM, Alesutan I, Szteyn K, Regel I,
Shumilina E, Lang F. Transcription factor NF-xB
regulates expression of pore-forming Ca2+ channel
unit, Orail, and its activator, STIM1, to control
Ca2+ entry and affect cellular functions. ] Biol
Chem 2012; 287: 2719-2730 [PMID: 22110130 DOI:
10.1074/jbc.M111.275925]

Zhu H, Zhang H, Jin F, Fang M, Huang M, Yang
CS, Chen T, Fu L, Pan Z. Elevated Orail expression
mediates tumor-promoting intracellular Ca2+
oscillations in human esophageal squamous cell
carcinoma. Oncotarget 2014; 5: 3455-3471 [PMID:
24797725]

Bid HK, Roberts RD, Manchanda PK, Houghton
PJ. RAC1: an emerging therapeutic option for
targeting cancer angiogenesis and metastasis. Mol
Cancer Ther 2013; 12: 1925-1934 [PMID: 24072884
DOI: 10.1158 /1535-7163. MCT-13-0164]

Christofori G. New signals from the invasive front.
Nature 2006; 441: 444-450 [PMID: 16724056 DOI:
10.1038/nature04872]

Gardel ML, Schneider IC, Aratyn-Schaus Y,
Waterman CM. Mechanical integration of actin
and adhesion dynamics in cell migration. Annu
Rev Cell Dev Biol 2010; 26: 315-333 [PMID: 19575647
DOI: 10.1146/ annurev.cellbio.011209.122036]
Hanein D, Horwitz AR. The structure of cell-
matrix adhesions: the new frontier. Curr Opin

1614

42

43

44

45

46

47

48

49

50

Cell Biol 2012; 24: 134-140 [PMID: 22196929 DOI:
10.1016/j.ceb.2011.12.001]

Vicente-Manzanares M, Ma X, Adelstein RS,
Horwitz AR. Non-muscle myosin II takes centre
stage in cell adhesion and migration. Nat Rev Mol
Cell Biol 2009; 10: 778-790 [PMID: 19851336 DOI:
10.1038/nrm2786]

Guo W, Giancotti FG. Integrin signalling during
tumour progression. Nat Rev Mol Cell Biol 2004; 5:
816-826 [PMID: 15459662 DOI: 10.1038 /nrm1490]
Prevarskaya N, Skryma R, Shuba Y. Calcium in
tumour metastasis: new roles for known actors.
Nat Rev Cancer 2011; 11: 609-618 [PMID: 21779011
DOI: 10.1038 /nrc3105]

Clark K, Langeslag M, Figdor CG, van Leeuwen
FN. Myosin II and mechanotransduction: a
balancing act. Trends Cell Biol 2007; 17: 178-186
[PMID: 17320396 DOI: 10.1016/j.tcb.2007.02.002]
Taniyama Y, Weber DS, Rocic P, Hilenski L,
Akers ML, Park J, Hemmings BA, Alexander
RW, Griendling KK. Pyk2- and Src-dependent
tyrosine phosphorylation of PDK1 regulates focal
adhesions. Mol Cell Biol 2003; 23: 8019-8029 [PMID:
14585963]

Bergmeier W, Weidinger C, Zee I, Feske S.
Emerging roles of store-operated Ca2+ entry
through STIM and ORALI proteins in immunity,
hemostasis and cancer. Channels (Austin) 2013; 7:
379-391 [PMID: 23511024 DOI: 10.4161/ chan.24302]
Flourakis M, Lehen'kyi V, Beck B, Raphaél M,
Vandenberghe M, Abeele FV, Roudbaraki M,
Lepage G, Mauroy B, Romanin C, Shuba Y,
Skryma R, Prevarskaya N. Orail contributes to the
establishment of an apoptosis-resistant phenotype
in prostate cancer cells. Cell Death Dis 2010; 1: €75
[PMID: 21364678 DOI: 10.1038 / cddis.2010.52]
Motiani RK, Zhang X, Harmon KE, Keller RS,
Matrougui K, Bennett JA, Trebak M. Orai3 is an
estrogen receptor a-regulated Ca2+ channel that
promotes tumorigenesis. FASEB ] 2013; 27: 63-75
[PMID: 22993197 DOI: 10.1096/ £j.12-213801]

Ay AS, Benzerdjerb N, Sevestre H, Ahidouch A,
Ouadid-Ahidouch H. Orai3 constitutes a native
store-operated calcium entry that regulates non
small cell lung adenocarcinoma cell proliferation.
PL0S One 2013; 8: €72889 [PMID: 24058448 DOI:
10.1371/journal.pone.0072889]

S HUE B FE A

2015-04-08 | Volume 23 | Issue 10 |



