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Abstract

Alternative splicing affects many essential bio-
logic processes and is the basis for a number of
pathologic conditions, including cancer. Inherit-
ed and acquired changes in pre-mRNA splicing
have been documented to play a significant role
in human disease development. Many cancer-
associated genes are regulated by alternative
splicing. In this review, we will summarize the
evidence supporting the association between

alternative splicing and gastric carcinogenesis.
The potential significance of alternative splicing
events as a target for the diagnosis and treat-
ment of gastric cancer will also be discussed.

Key Words: Alternative splicing; Gastric cancer;
Biomarker

Zhai J, Liu HF, Zhang CG. Role of alternative splicing
events in gastric carcinogenesis. Shijie Huaren Xiaohua
Zazhi 2011; 19(1): 44-47

fik L

B R CR A E BRIP4 oy Tt
BZ—. FER AR R LG EAERALE
TR AR W R H R, L PRRBEREEE
ZHAL. BB R A AL AP AR
G P SR F R F e o P o e LN
FIBAER $AFE T TR I FF A8
xﬁ‘/ﬁ'— A &ﬁﬁiq’é/} x'fh*%i‘\ﬁ—]-ﬂbﬁ A 7":?‘3
#2095 B Fe B AR I R T B A Wi E
M, Ay B A IE RIS BT AR A KA
B AR % R 6 5] B AR AR R T AL X,
A EEATRATERRA LT TR,

KT RWE; BE EWREY

Z5P, WBE, KM, JRsEABSBRENREDPEE
. NG 2011; 19(1): 44-47
http://www.wjgnet.com/1009-3079/19/44 .asp

055

T g A AT b A R S A R R
I T a0 A R 22—, RO A SR
PRz . ELAR T e sk I A R R B 2
—, ARILBURHLHIKIRA B, B0 3 Ak
B R A 5 A TR R OC R D), Bl
WEFCI AR, VF 2 WFF0IN A BLAZ 5 R 1) B8
PR B i (0 R A B R R i AR,
AT TRk 56 T 5 98 A AL I RIE E RUR A
B LR A BT B R A B A R A R 50%
(10 e DR A S B 2, A R e R BT A ) 4 s
PAL T HIE B ASCEE X Bax. CD44.

www.wjgnet.com



&5, 5 UTEEABRERENREPIER

45

N L B 5% S5 i (human telomerase reverse
transcriptase, hTERT). ING1. ING4. KAIl/
CD82. Mcl-1. MUCI. PD-LI1ZHIZCHEER, M
AR B F A T R R A v B Y B B AR A Y
FREAE 5 SRR W L BE R, & 724 B kA
KICERHLHI IR 2 2%

1 Bax

Bax AP SE A, J& T Bel-2 36 K 5k h A i
HEA BRI T F O3 IR Baxdk Kl 58 AR 420
PUAE N T A 2 e B BE 8 it g . iR TR
W, BaxAk D] (1) B S HE RS A7 58 A8 ot AH 5C e 4 it
1) = ZERAR T5 30, 60% (1 B 9 il P ALANER
JigR AT Bax ik R 1) [ A RS A0 5847, ¢h A 1
Bax & K 58 AR X6 1 9 (1 & A4 T 2R,

2 CD44
CD44 2 4 M 1 1) —Fioi 2 A1, R b 5 4 M )
AR TR T RE, |2 AAE T A, b4
FIP B2 40 i . CD441 204N 51 5 i BT T
JVT 2 AR AR, FEVE 2 NI 41 43 b CD448Y
PR SAAIVS . v6. VIR IAI . Heider® k&
Phvs E BRI A B R IEY, vSRIveTE i
B F R A TR RIK. CDA4AE AR T
REA ARG 2, AWFURIE, CD44 vo55 Bz
WhHERs IR SR IR T A O,

3 hTERT

Nt R BER N AT 72 95 T 15 8 4L AR 8 41 2R
ob SR S P FHh TER TR 3 5% A 438 11,
hTERT A& s Bty 1 R BRI e e (R 7-, 5
B RS T S E AR C, hTERTEK AT 16740 57,
DA I3 EFEPE B AT 5. hTERTIRIALE M
o R AR EAEH, W50, hTERTAE K24
KA BRI R D RIA, RVIhTERT
A RIS b R A, TR e B R R R
ake /e,

4 INGI

ING 12 ArkavtsevZ5£E 19964 & FL K — Mgk 1)
AR, A7 T 135 A A K. ING1 mRNAE
Tob AT AR BB T G A AR AN [ (1 B, o
P47 ING IbIIHFST 2™, ING1AE by 357 1 i geg 4
ISR, A R 4A 40 3 1 R A0 M kT 2
VIR BUEE . S 4 E T AMIDN AB 15 E 1
Iifi. VF2 W90 R WIING LRIPS345 45 Thfie Iy i i)
PR, IN G RS G Bk ke 00 40 il A= K

www.wjgnet.com

A, il 3 S PS 3 P2 1/ wafl)i
ST BT R R IEE . X FING IR &
A S I ARSI AN 28, (EE B TSR
N, ING1FE R (EZEP33 ING LK) ik [ 48 T
A R S R R TR R T S I R .

5 ING4

IN G4 4009 L PR IN G 58 15 1) — AN 3B i i
INGAKED HH8ANAM & FITAS N 5 1 2 ik, i
RJARBY P AR AR BT AR AR, JF HINGAR) B 448
PRAE 1 2R AN Rg 2H AR Hp I 3R IA. ING4IE
ok ) e 065 4D A S DA T A0 ) e 4 o 1 2
e, I AT A4 41 i 8 240 1 2 fish A A 400 1)
DIREE k. AR IMIN GALE B AR
SR FL e Sk T30 R0 25058 1) 8 R 40 s P A
Pk INGA B 20 5 U i
FEDR oA, 15 TN G4 ik i Ak sl 57 1R AT
A REAE T (10 & A R rp Al A F U,

6 KAI/CD82
KAI1/CD82&—J] 1z 43 A T 2 Pl 4t Ju I 1 b
HH, & T4 KGR 2 —(TMA4SFXIR),
DRI G B A A i BEOR S (R B i 4 i i 49 44 K
WA FUE /R TMASFIB R R 1 L 25 5 i 5
i BRI C D82 MR 1 i 75 B AT S i #55 4
. BT W TR IR % 22 B iR K i B HL A
FEIE A, KATTESNE I 42300 1R 1A B
T W 3 5 TR, 12 Sk i 8 41 i
(13 5l fe MR fe A e, AR g
INAE I B R G R AL R I T BT AR Ak
KATL. JEPH T 5 SR AR YR T A 21711
A[AR B, X R WA AIKATL Hspliced-KAT7E
MMz 3hne Jr FMRE T M L KA Ty
IHH THAEX 5, spliced-K AT K244 n RERA
TG AS Koo 23 (12 ks e,

7 Mdcl-1

Mel-172&B e 1-2 3 T i 28 i PR 50 o 1) — M 1
T3[R, Mcl-15Bcl-23E KA AL 7 51 F 1
RE, 7040 0 T B R AR R Mcl-1
I mRNAFTARZ I ] A8 BY 427 AR U KM cl-1S,
FALFBHS, R T IR A, WSS
P Mel-1 5 SCSEA% BE R BEHF 53 1 B0 4 Ay
Mcl-1 pre-mRNAEAEH, I HAEW H#t AMcl-
1L(Long)#|Mcl-1S(Short)\JmRNAFIE [ 5 5
AL B ASE N T A A R T M e -
ISHIZIE K, FEAR T Prdn i T2 Mel-1L I

A7 B A 5

AZARGTE
P ER R
AR E R d AP
AERAER, BAf
TRAETH R
B IR B BE R 6
& & Fa ik



46 ISSN 1009-3079 (print) ISSN 2219-2859 (online) tHFE BAYE  2011F1888 195 H1H
| JERGRER i R I Mel-1300 3838 [ = XUl BE 8 I8 112 and practice]. Presse Med 2010; 39: 815-822
A ST i M AT 3 Shibata T, Mahotka C, Wethkamp N, Heikaus S
’ e S i FE Tk [18-22] , , , ,
P — 8 8T EEEET Y : Gabbert HE, Ramp U. Disturbed expression of the
et apoptosis regulators XIAP, XAF1, and Smac/DIA-
8 MUC] BLO in gastric adenocarcinomas. Diagn Mol Pathol
. 2007; 16: 1-8
MUCI1 %ﬁ% E] 7"7 I ﬂﬁ%ﬂi *}:nﬁ E: El , T'f % ﬂj L& 4 Skarda ], Amariglio N, Rechavi G. RNA editing in
Sk Ve 1 R =t =5} Lyl human cancer: review. APMIS 2009; 117: 551-557
ﬂ%ﬂ? B 7 E AT R, E AR D e PF, Juin P, Oliver L, Meflah K, Vallette FM.
T PR G B O HOGE T 15 98 10 R 2E A T AR A Impact of proapoptotic proteins Bax and Bak in tu-
M 1£ ;H\:ﬂﬁ b 5 L i B A A e mor progression and response to treatment. Expert
TUCTE SR AR i % e 5 Hﬁ&? Hf WEAER, Rev Anticancer Ther 2003; 3: 563-570
'H_E”flLﬂ:lcﬂl, EE%)\W%E&@%‘EH?@]‘E{R¥ 6 Wang SJ, Wong G, de Heer AM, Xia W, Bourgui-
ERH M. MUCAT 40 40 2 T 45 0 . BT gnon LY. CD44 Va1.'1ant isoforms in head and neck
. N ‘ . squamous cell carcinoma progression. Laryngoscope
W1 2 HE SRS LRI R LB 2009; 119: 1518-1530
THAEERI26 prrevs) o) R4 e / = 7 Jung T, Castellana D, Klingbeil P, Cuesta Hernan-
i ’ J[jLU\jj’ HEFEQH}H@H%J:E/]MUS@IEE dez 1, Vitacolonna M, Orlicky DJ, Roffler SR, Brodt
KR B R (12 2B fis i A5 e | P, Zoller M. CD44v6 dependence of premetastatic
i T A ST 4 S A T T-MUCT S Jieg 1 bk T(i)cg};elllaggparation by exosomes. Neoplasia 2009; 11:
EL45 4% S TR 1) 7‘%?\[28]. 8 Montgomery E, Abraham SC, Fisher C, Deasel MR,
Amr SS, Sheikh SS, House M, Lilliemoe K, Choti
M, Brock M, Ephron DT, Zahuruk M, Chadburn A.
9 PD-LI CD44 loss in gastric stromal tumors as a prognostic
PD-L1/219994E & B 2L )4 43 T B7 F WA, marker. Am | Surg Pathol 2004; 28: 168-177
. N 9 Chang JT, Chen YL, Yang HT, Chen CY, Cheng A].
AE 15 T EL 20 P A B L 40 PR T 52 AP D-145 £ Differential regulation of telomerase activity by
1 Prs W [29- darey Eags S| six telomerase subunits. Eur | Biochem ; :
AT U 5 2 R, Dong SPIBFICAI, i ! b J Biochen 2002; 269
i 3442-3450
; o) ) tl > B A=
E@%E@*H%I‘EPD'Llﬁlt Hb%bu:@-ﬂ*%ﬁﬁqﬁﬁ 10  Suzuki K, Kashimura H, Ohkawa J, Itabashi M,
/r/-ll- E]"JT{% Eéﬂﬂﬂﬂﬂ@ﬁt, ﬁjﬁﬂ:l:ﬁ‘ﬂ‘gﬂmﬁﬁ(]gz-&’ jl\ Watanabe T, Sawahata T, Nakahara A, Muto H,
Tanaka N. Expression of human telomerase cata-
L i s 2 e PRGN T
SR RER. H AT AU BIPD-LI — 5T lytic subunit gene in cancerous and precancerous
HBUEEAR SEAAPD-L 1T AR AE, P& A A AE 55 gastric conditions. | Gastroenterol Hepatol 2000; 15:
744-751
- PRI R b T e : ) )
j(iéﬂ" PD—LIWH&@&W’}{E'—}, %ﬁfﬁXﬂ‘%@)ﬁﬁ" 11  Unoki M, Kumamoto K, Takenoshita S, Harris CC.
WIEAT U MO T e s R 2 AT R B H ST Reviewing the current classification of inhibitor
N N . . . of growth family proteins. Cancer Sci 2009; 100:
TUE B 5 e P 52 9 P 9K EL 4 S v /K P KGR P D-L L 1173-1179
mRNA, WEEE’JWE%J}ER%%ﬁPD-LI 12 Kim S, Chin K, Gray JW, Bishop JM. A screen for
» genes that suppress loss of contact inhibition: iden-
RNAPY o ;
m : tification of ING4 as a candidate tumor suppressor
gene in human cancer. Proc Natl Acad Sci U S A
10 &8 2004; 101: 16251-16256
) o 13 LiJ, Martinka M, Li G. Role of ING4 in human
Kjﬁ% Wt ﬁHf E‘] AN [fﬁ Yﬁhl%)\, E ﬁﬁ [ U\iﬂ @J m"}jé BY j% melanoma cell migration, invasion and patient sur-
By 4 N rbTo a - vival. Carcinogenesis 2008; 29: 1373-1379
Enﬂajki&k@ﬁ%{%ii%{ﬁﬁﬁ KRR 14 LiM, JinY, Sun W], YuY, Bai ], Tong DD, Qi JP, Du
BYFEAR ORAE B i R AR b AR R B JR, Geng JS, Huang Q, Huang XY, Huang Y, Han
B2 K H S TR BT 0 R0 R ARG 4, 4k e e e S e
) ’ expression and novel splice variants of ING4 in
ﬁzﬁj'\j %H F.ZE l:[(] ||ﬁ3 %1‘2 [Z{fﬁ 3‘5‘3@5%%%% @E% . E?)? human gastric adenocarcinoma. | Pathol 2009; 219:
s A ATE AR Bk St B i P T AR B (T 87-95
FARAET T ﬁ@é i E{E j%—'r;zjj 5'2 i) 15  Zheng H, Tsuneyama K, Cheng C, Takahashi H,
éf( szl\EV:, {E@ J‘i ﬂ/}% BY }ﬁlﬁﬁ‘% ﬁ 142 li‘ﬁ ﬁ‘l] Ylﬁ ﬁ; Cui Z, Nomoto K, Murai Y, Takano Y. Expression
2121z, 3 b 2% 1 o7l HT G Sy B g of KAI1 and tenascin, and microvessel density are
M A L H 5 2 AT EJEWZ’ H R fie B A closely correlated with liver metastasis of gastro-
%DE{@H*@E@E%%%%%}? E@E 7N, intestinal adenocarcinoma. | Clin Pathol 2007; 60:
50-66
16  Dooley CP. Helicobacter pylori: review of research
% y py
n ZE3k findings. Aliment Pharmacol Ther 1991; 5 Suppl 1:
1 Ribeiro U Jr, Jorge UM, Safatle-Ribeiro AV, Yagi 129-143
OK, Scapulatempo C, Perez RO, Corbett CE, Alves 17  Shibata T, Mahotka C, Wethkamp N, Heikaus S,
VA, Zilberstein B, Gama-Rodrigues J. Clinicopatho- Gabbert HE, Ramp U. Disturbed expression of the
logic and immunohistochemistry characterization apoptosis regulators XIAP, XAF1, and Smac/DIA-
of synchronous multiple primary gastric adenocar- BLO in gastric adenocarcinomas. Diagn Mol Pathol
cinoma. | Gastrointest Surg 2007; 11: 233-239 2007; 16: 1-8
2 Mégraud F. [Helicobacter pylori infection: Review 18  Scholzova E, Malik R, Sevcik J, Kleibl Z. RNA regu-

www.wjgnet.com



£, 5 ULEEEBRERENRERIES

47

19

20

21

22

23

24

25

26

27

lation and cancer development. Cancer Lett 2007;
246:12-23

Weng C, Li Y, Xu D, Shi Y, Tang H. Specific cleav-
age of Mcl-1 by caspase-3 in tumor necrosis factor-
related apoptosis-inducing ligand (TRAIL)-induced
apoptosis in Jurkat leukemia T cells. ] Biol Chem
2005; 280: 10491-10500

Inoue S, Walewska R, Dyer M], Cohen GM. Down-
regulation of Mcl-1 potentiates HDACi-mediated
apoptosis in leukemic cells. Leukemia 2008; 22:
819-825

Gélinas C, White E. BH3-only proteins in control:
specificity regulates MCL-1 and BAK-mediated
apoptosis. Genes Dev 2005; 19: 1263-1268

Chen S, Dai Y, Pei XY, Grant S. Bim upregulation
by histone deacetylase inhibitors mediates interac-
tions with the Bcl-2 antagonist ABT-737: evidence
for distinct roles for Bcl-2, Bel-xL, and Mcl-1. Mol
Cell Biol 2009; 29: 6149-6169

Nijhawan D, Fang M, Traer E, Zhong Q, Gao W, Du
F, Wang X. Elimination of Mcl-1 is required for the
initiation of apoptosis following ultraviolet irradia-
tion. Genes Dev 2003; 17: 1475-1486

Persson ], Backstrom M, Johansson H, Jirstrom K,
Hansson GC, Ohlin M. Molecular evolution of spe-
cific human antibody against MUC1 mucin results
in improved recognition of the antigen on tumor
cells. Tumour Biol 2009; 30: 221-231

Croce MV, Rabassa ME, Price MR, Segal-Eiras A.
MUCI mucin and carbohydrate associated antigens
as tumor markers in head and neck squamous cell
carcinoma. Pathol Oncol Res 2001; 7: 284-291
Brayman M, Thathiah A, Carson DD. MUC1: a mul-
tifunctional cell surface component of reproductive
tissue epithelia. Reprod Biol Endocrinol 2004; 2: 4
Inagaki Y, Xu H, Nakata M, Seyama Y, Hasegawa
K, Sugawara Y, Tang W, Kokudo N. Clinicopathol-
ogy of sialomucin: MUCI, particularly KL-6 mucin,
in gastrointestinal, hepatic and pancreatic cancers.

28

29

30

31

32

33

34

Biosci Trends 2009; 3: 220-232

Brayman M]J, Dharmaraj N, Lagow E, Carson DD.
MUCI expression is repressed by protein inhibi-
tor of activated signal transducer and activator of
transcription-y. Mol Endocrinol 2007; 21: 2725-2737
Uen YH, Lin SR, Wu CH, Hsieh JS, Lu CY, Yu FJ,
Huang TJ, Wang JY. Clinical significance of MUC1
and c-Met RT-PCR detection of circulating tumor
cells in patients with gastric carcinoma. Clin Chim
Acta 2006; 367: 55-61

Freeman GJ, Long AJ, Iwai Y, Bourque K, Chernova
T, Nishimura H, Fitz L], Malenkovich N, Okazaki
T, Byrne MC, Horton HF, Fouser L, Carter L, Ling
V, Bowman MR, Carreno BM, Collins M, Wood CR,
Honjo T. Engagement of the PD-1 immunoinhibi-
tory receptor by a novel B7 family member leads to
negative regulation of lymphocyte activation. | Exp
Med 2000; 192: 1027-1034

Latchman Y, Wood CR, Chernova T, Chaudhary D,
Borde M, Chernova I, Iwai Y, Long AJ, Brown JA,
Nunes R, Greenfield EA, Bourque K, Boussiotis VA,
Carter LL, Carreno BM, Malenkovich N, Nishimura
H, Okazaki T, Honjo T, Sharpe AH, Freeman GJ.
PD-L2 is a second ligand for PD-1 and inhibits T
cell activation. Nat Immunol 2001; 2: 261-268

Dong H, Strome SE, Salomao DR, Tamura H, Hi-
rano F, Flies DB, Roche PC, Lu ], Zhu G, Tamada
K, Lennon VA, Celis E, Chen L. Tumor-associated
B7-H1 promotes T-cell apoptosis: a potential mech-
anism of immune evasion. Nat Med 2002; 8: 793-800
Zhang L, Gajewski TF, Kline J. PD-1/PD-L1 interac-
tions inhibit antitumor immune responses in a mu-
rine acute myeloid leukemia model. Blood 2009; 114:
1545-1552

Chen XL, Cao XD, Kang AJ, Wang KM, Su BS,
Wang YL. In situ expression and significance of B7
costimulatory molecules within tissues of human
gastric carcinoma. World | Gastroenterol 2003; 9:
1370-1373

B TWE w4 TR

ISSN 1009-3079 (print) ISSN 2219-2859 (online) CN 14-1260/R 20114 A H Fi 4 Nyt A% &

° '#j»a o

B h — #ENAH 2009 F WG #% @ % 2.092

AFHRR HRHE2010-06-1817 1 £k -1% 3% KA (1120094F £ T 51 1EH 5, World Journal of Gastroenterology(WJG)(*H
P4 CHAEE ) IR 42,092, @ SCERHET1HIRE2 7404k, FRAEDA1-0.05832, 43 B T-65H
[l B 55 M JHE 0 2% A T ) 25 3367, 8487 RIS AL

5520084 F IR 52 M R 1-(2.081), &4 51 E(10 8227K), FHAEPE1-(0.05006)AH L, WIGHE20094: [ B S iz i

SR A HEAL 23BN T 7A E oy s 4 E 2 R3S 1 23 kL (WIGH R AT FE8IPk 2010-06-20)

www. wjgnet.com



