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Abstract

AIM: To assess the clinical significance of expres-
sion of tissue transglutaminase 2 (TG2) in gastric
carcinoma, so as to provide a new clue for finding
new specific markers of gastric cancer.

METHODS: The expression of TG2 in gastric
cancer tissues was detected by RT-PCR, Western
blot and immunohistochemistry. The clinical
significance of TG2 expression in gastric cancer
was analyzed.

RESULTS: The result of RT-PCR and Western
blot analyses showed that the mRNA and pro-
tein expression levels of TG2 were significantly
lower in normal gastric mucosa than in gastric
cancer tissues (0.274 = 0.051 vs 0.671 = 0.105, 0.317
+ 0.032 vs 0.918 + 0.117, both P < 0.05). The im-
munohistochemical results demonstrated that
the positive expression rate of TG2 protein in
normal gastric mucosa was significantly lower
than that in gastric cancer tissues [33.33% (8/24)
vs 71.74% (33/46), P < 0.05].

CONCLUSION: Overexpression of TG2 protein
may be closely related to the occurrence of gas-
tric cancer.

© 2013 Baishideng Publishing Group Co., Limited. All
rights reserved.

Key Words: Gastric cancer; Tissue transglutami-
nase2; Proteic expression; Clinical pathology

Li Z, Zhang ZW, Zhao Q, Liu ZY, Yang K, Deng Y], Wu
SH, Yang L. Clinical significance of expression of tissue
transglutaminase 2 in gastric carcinoma. Shijie Huaren
Xiaohua Zazhi 2013; 21(34): 3858-3862 URL: http://
www.wjgnet.com/1009-3079/21/3858.asp DOI: http://
dx.doi.org/10.11569/wcjd.v21.i34.3858

2013-12-08 | Volume 21 | Issue 34 |



TH, & TG2EBBHELPRIANIBREN 3859
s 2, TG2)P, Kyl HLAE IEH 1 B S B R L 2 i1 :‘% 531 . .
BH: 7THAREESRBIEE2(tissue  RIETO, PUYN B 52 Wibs S 10 & ﬁ%%%@ﬁ
transglutaminase 2, TG2)4 B W69 £ A B LA $pibseid k. B B2 (tissue
s RS ﬁ%ik%ﬁ}]‘l/ﬁ\liﬁ B AR 6 transglutaminase?2,

s TG2)% & # % i&

5 PR LI R

ik RART-PCRA=Western blott | TG2 /&
BRML P RA;, B REMABNFEE
KM TG2E B mmy ey £k, FHoWAET
JEIA L P A 6N R & L

Z5R: (1)RT-PCRF=Western blot% R ¥ £ &,
TG2EIEF B 464 § ML P69 KA 52
51 40.27440.051 vs 0.671+0.105420.317
+0.032 vs 0.9184+0.117, 5E% B -2 40
b4, TG2AE § B2 47 64 Ak 9 R348
(P<0.05); Q) R AL F F & 45 R B 7, TG2
FOLE LT E AT BES PRk
F 53 A33.33%(8/24)F271.74%(33/46), B 55
MR PR AR RARL S TER § A
22.(P<0.05).

Zit: TR2E O SRk L BREAOE AT X,
© 2013ERIN IS E LR EDERATHE.

REER: B, TG2; EHRE; I RwHE

BORMRN: FREBARSERESSFALAE
AA+ 5 EENHa, RATSH0HTFES
FARE N R T HmiL e X8R E. ARAHS A
B BE2(tissue transglutaminase 2)7F 4 EE% § 45
WL HRML T 2R AR KGR, AERATH
BT F R 69 TRE LT R AR.

TR, Kb X2 NETT, R, WEB, Lok, Hf. T2k
ERARPRANIBREN. HFHLNBHZE 2013; 21(34):
3858-3862 URL: http://www.wjgnet.com/1009-3079/21/3858.
asp DOI: http://dx.doi.org/10.11569/wcjd.v21.i34.3858

03I

WAk, BRI E RO BN R
By, AR [ H BRI E 2, HEZ
RIS IGIK AR HEEH L
IO B R, S R AR AN RS, I RIR
7 B UG AR 2=, DR, R R S T KR YT
AU L HA, SRS SR E L
WibRasA), S v B IS, SRR AL,
FEAC AR iy BAT T oy N R S AT
T30 Ao B 1 BT 4 A T R T 1 e A DG R
SR L 3 2 WE % e 2 (tissue transglutaminase

(49

TR

Baishideng® WCJD | www.wjgnet.com

1 BRI

L1 A 1749037 65 75 e A UL I 1) 5t i 75 285 B 2
2 F2011-10/2012-05 7 H2 K 24 Bt 8 2 — =
Wt e SRR R DI BR bR A, BT i B R
BIRZA . T, PrAbRAS COw B2, 530
DIV 2 28 R B g b 3 20 £95.0 cm DL b (1) 38 vy
B RBEAL, T HEGENORAE. ST e K
B — B e A2 A A i AR A SL 7041, 1EH T &b 24
B, Bndeml, Hrp B26fl, 1204, Fikk42-75
%, o AR 191, o A R 1041, IR 43
AU IRAEE 1741, K PrimerS. O -5 1 H1(K 1),
P 2R A TR R A A K

1.2 7%

1.2.1 RT-PCR#4AMTG2 mRNA KA : $20 mgl
ZUEME PR JS, N1 mL TRIzol 72414,
FLTRIZoAFHFAEFE P Hh R ZURRNA, 4351 H
BN 66 L TR F VKA IR N AR 32
apfE ML, -80 ‘CLRAF£ H]. RT-PCRIZIAMV
T SR G UL W], i B A D SR AT 0
K, SRJEIRT 912 pL, ISR AR RS 1)
3181 uL(10 pmol/L)#30 pL PCRMVAK R,
FEPCRACH Y 1Y, FH 1% 550 i B 5 e e A A 0 ™
=)

1.2.2 Western blot# M TG2%& & 69 £k« FlldE
A UM AR AG, 53 70 S) K2 e
BE, il A, MER G, DL&VKIESO peffl
B AT 10%S DS AN 55 2 TR 45 T Jh st e FL VK,
B BIHL, —BU(L D 1000) M fiB-actin A (1
:2000)4 CHFH IR, VRS, HRPERICH 4L
RPU(1 D 1000 F  PEME. Aok, e, B
. ERGLLAT T R

1.2.3 Sk A0S 3 & B4 1 A W5 TR
O HZR B2 VR K AL PBSPE 3K, FEIK3 min,
PrEAEE ; N3t E AN FHINTE, 37 “C 15 min;
PBSYE 3Kk, £HIK3 min; L ARG s
1fi3F, 37 °C 10 min; 23510 T HL(RHATG2
BT BEPUR Mepitomicsy 72 ), 4 CREAG
A FEARC R T, 37 °C 15 ming Jif I04E 2 14
PEY R E -SRI, 37 'C 15 min;
DABR®. HARRELLE, RE. HK. EH,
BR, BETREE. . BHPEFRIA R bR
RO GG P, T EER B R AR B, AR

B, T A B R
FHB W, AR
B R G R
B AR AR

W £ B8

FHL 0T R R
R HROE 2
—. E4, #H5H
RN R At
FT 2AHENN
Kt 5, L
ARAEORAF
HARGRELE,
AR TS
2T A &6 i
HRBETREH
M, BANT #
kR EE R A
rEORER R
mm PRk E
SL, x5 E R4
LWL %7 ALTR
Ja WHAEE A+
HEEZHESL

2013-12-08 | Volume 21 | Issue 34 |



3860 ISSN 1009-3079 (print) ISSN 2219-2859 (online) THFHEAMILZYE 2013512888 5215 F345
WA % & 5
A i it i T
R 2038 A
;; f ff? EHIE HR 315l PR/ bp)
T o T62 5 TATGGCCAGTGCTGGGTCTTCGCC 786
LCM) %4 % % T5: GGCTCCAGGGTTAGGTTGAGCAGG
% Z g ! f f«f [-actin 35: GGACCTGACTGACTACCTC 553
§5 ik 0y R R 448 .
ERELED TH5: CATACTCCTGCTTGCTGAT

TG2, £ E% § 4
A B BARF
AEHE. ZEHK
B LR b e A
iR LBATILER,
4 EE S5 5
TG2%& & & ik ey
EX, A BREFM
B FARE Y
B R AR T 4E
R AR 69 5 3
FHt.

(49

TEE
Jaishideng®

TG2: PIRAVE SR BTS2,

D4R TGZERRIK AE
EREE 0.274 +0.051 <0.05
BEER 0.671+0.105

TG2: PLRES R BTAZER2.

pax il TG2EH AE
ERENE 0.317 £0.032 <0.01
BEAR 0.918+0.117

TG2: PLRRES R BATER2.

za)

R EE O SR, R s 5 wE O
—HU B

Bt A0 TR N HISPSS17.048 4 24 ik A ik
AT 45 B0 M1, Western blot SXRT-PCRE 5 % 1]
e XA 6, gas 2 SN 24 e €6 R L o L 5, LA
P<0.054 7 A gt X

2 BR

2.1 RT-PCRAEMTG2 A W 6y £k 5 % TG2HEH
1 1E 55 9 R B2 23 (1) 20 5 FE (A6 5 FE (rela-
tive value, Rv)]240.274+0.051, B AL TG2HE:
Rk 3 EER Y H0.671+0.105(%2). H1EH B %
RS0 L, B AL T G258 TR 1) 2 3 W (2 448 i
(P<0.05)(K1, #2).

2.2 Western blotta M TG2%& & #) & ik 4 F TG2HE
I L 2 TR 9 4 2R 3R 8 i FE R v 4
40.3174+0.032510.918 +0.117. 5 1E 7 B R4
LA LR, TG2HE FI{E B AL m&is, BIE
WV B ZH R TA W B SR (P<0.01, K12, #3).

2.3 BIRAEACE F EFMTGLE Gt &k TG2
HEFERIAT RN, 761E RS RS
ZH 23 IR BH P 20K 28 53 i 2 33.33%(8/24) i

WCJD | www.wjgnet.com

bpM N T N T N T
2000

TG2
B-actin

750
500

1 RT-PCR ﬁf)ﬂUTGZE@B'ﬂiEiK M: DL2000 marker; N:
IEH AR, T: BEAY TG2: AL AR SR

N T N T

2 Western blotfTG2EBBAESEDPIIRIE. N: EH
ERHEL T: B4l TG2: HI B A E R lilE2.

TG2

B-actin

71.74%(33/46), KHE B EALHTC2EAME
ISP B, T IR E A4 Z(P<0.05,
33 i(:‘(‘4)'

3 11e
AR, BRI R A 2 AT K
AT R R R S, HIG R RO SR
TR PIA IR, Be 45 O i A H A i
(1) A2 T B, ARG, A AR A AT R AR
Ko BLEIRIR N I ICEA. CA19-9. CA50%™
9 43 1 bR S P DS e Z R S M) R 1R L 2
Wi e 18, DRI, SR g RS W A O 4y
ThrBEY), XE e B SR RN TR
AT AR = L

EdS PRI S NIEVIIN £ 37 VI S T R
L5 40 Hp i A A R IR U, A B O
2IA . AR BB, T fif 8 IR 1R A
AR, AE s T8 4 1 25 00 H B2 N 9 A8 1) B A it
T, 2 A0 02 iR 2 W ks A A 1 vl 1
. FROE B A iy 3 T8 B R AL AE B AR T

2013-12-08 | Volume 21 | Issue 34 |



&, F TG2EBRALRPRANIBREN 3861
iR EE
SHTG2E G £
BRAE TR

3 TG2EBHILEEBHRABREEARDEIRIASP x 400). A: [FH HRHEAZL; B: BREEHLA.

® 4 TG2EOAEEBHERBEARPIVRIAERN

DR n - + ++—+++ PE
EE8E 24 16 5 3 <0.05
BEhR 46 13 7 26

TG2: PLRAEEEEIZEE2.

TEIR B A G BR 11 FR-T G2 11, 20 Hore B o
EHISESSv pT

TG2RATGH G I EE R0, h—R45i
ThEE R 2R 8 5, A S My Ak, 4746 Th
REM LB o o/ plEALIZ O X T, TG2EE FIAE MK
OIS T2 (LA P R i i LA LA
AT R AN ), E AR IR 40 M R 35 vh R P A
RN (A BT g, S T4tk . iR eT
PRI« 2 Sk S A R R R RE S50 1 e A
JEE DM G, AR, KRR TG 2 H
JipgE i b A, SR . O L
JE R AR Tiang S5 AR (4l
S B RS OCRR (VAT 0 M7, R A 5 4% 1 il
FEA R, AU EREE SRR A, T G2t
RHTh Y — %E R K TR
STG2NF I, REW AT ILIT 2951 K 1 iR
AR TS, AR CHGE, TG2 0] fgil it
WO B B, 5 255 T L T O A e 3 - S
JEE R BAE DL T4 Sl i, (040 A IG5
. HiAh, TG L2k 18 nT G 1 5 i I 2
Fh AL AR R - R R i, 1S b
B IR) P2 Ak, W8 S 9 1) 15 28 e Rs g

AU A A 2= o, TG A e B
U R ERIA, AL RT-PCR. Western
blotAl G5 4 24k 2% Yo (056 B 9 S 1 B 2
LR TG RIEIAT T HAE, 45 B 5EAM
2RI A —2, W E AT TG2E AR

(49

a3

Baishideng® WCJD | www.wjgnet.com

R T I BRI, TG2E B AL h £
ik B, o] e R A M e A, B T AR
HHK.

BN, ARSI R U2 A A 0 R
ZERRILEATG2 IR . A AL
RIENOLREAT T o0 #r, 85 RAUERTG2E 1S
e (R R A B DA G, S A 1 9 L 2 I,
W7 3 % TG 9 — AN I E R AR, (R L
HARR) Gy FHLHIEA 15 T3 — PR

4  SEXE

1 BRI, RESE STE, FIE, B, AV, B
S R E R B D HBIX 20074 hBE A s RIBE T -3 HT.
R R 2011; 20: 162-169

2 Jemal A, Siegel R, Ward E, Hao Y, Xu J, Thun M]J.
Cancer statistics, 2009. CA Cancer ] Clin 2009; 59:
225-249 [PMID: 19474385 DOI: 10.3322/ caac.20006]

3 IR LOMEZEEIE B O AFHROR L F el
FEFRREA. R, 2011

4 Hoskovec D, Varga J, Kone¢na E, Antos F. Levels of
CEA and Ca 19 - 9 in the sera and peritoneal cavity
in patients with gastric and pancreatic cancers. Acta
Cir Bras 2012; 27: 410-416 [PMID: 22666759 DOI:
10.1590/50102-86502012000600009]

5 Kim DH, Oh SJ, Oh CA, Choi MG, Noh JH, Sohn
TS, Bae JM, Kim S. The relationships between peri-
operative CEA, CA 19-9, and CA 72-4 and recur-
rence in gastric cancer patients after curative radical
gastrectomy. | Surg Oncol 2011; 104: 585-591 [PMID:
21695697 DOI: 10.1002/js0.21919]

6 Li GC, Zhang Z, Ma X], Gu WL, Wang YN, Li]. Are
biomarkers correlated with recurrence patterns in
patients with resectable gastric adenocarcinoma.
Mol Biol Rep 2012; 39: 399-405 [PMID: 21559839
DOI: 10.1007/s11033-011-0751-0]

7 Wang Y, Ande SR, Mishra S. Phosphorylation of
transglutaminase 2 (TG2) at serine-216 has a role in
TG2 mediated activation of nuclear factor-kappa B
and in the downregulation of PTEN. BMC Cancer
2012; 12: 277 [PMID: 22759359 DOI: 10.1186/1471-2
407-12-277]

8 Wang Y, Ande SR, Mishra S. Overexpression of
phospho mutant forms of transglutaminase 2
downregulates epidermal growth factor receptor.
Biochem Biophys Res Commun 2012; 417: 251-255
[PMID: 22142843 DOI: 10.1016/j.bbrc.2011.11.094]

EREI, AEF
B Tk
JE % B2 W B
NBRETH>F A
¥, i E G iR
AR, HERA
T AR, T
59 87§ 69 R
o F A5 AT.

2013-12-08 | Volume 21 | Issue 34 |



3862 ISSN 1009-3079 (print) ISSN 2219-2859 (online) THFRENEMNIRTE 2013512588 55215 SH34H
W@ 53 9 Mangala LS, Fok JY, Zorrilla-Calancha IR, Verma 2013; 8: 74437 [PMID: 24058567 DOI: 10.1371/jour-
AL RTG2E A, Mehta K. Tissue transglutaminase expression nal.pone.0074437]

RS X promotes cell attachment, invasion and survival 14 Jiang D, Ying W, Lu Y, Wan J, Zhai Y, Liu W, Zhu
BENWERES, A in breast cancer cells. Oncogene 2007; 26: 2459-2470 Y, Qiu Z, Qian X, He F. Identification of metastasis-
FRF MY b F [PMID: 17043648 DOI: 10.1038/sj.onc.1210035] associated proteins by proteomic analysis and func-
Fe AR K 89 5 F AR 10  Khanna M, Chelladurai B, Gavini A, Li L, Shao M, tional exploration of interleukin-18 in metastasis.
& R B 7:'%\{& Courtney D, Turchi JJ, Matei D, Meroueh S. Tar- Proteomics 2003; 3: 724-737 [PMID: 12748951 DOI:
%, éé)%j‘?mTGﬁ geting ovarian tumor cell adhesion mediated by 10.1002/ pmic.200300411]
;i'f: 8 ‘%”%“%5 A tissue transglutaminase. Mol Cancer Ther 2011; 10: 15 Antonyak MA, Miller AM, Jansen JM, Boehm
i 89 A 5 A AR 626-636 [PMID: 21330459 DOI: 10.1158,/1535-7163. JE, Balkman CE, Wakshlag JJ, Page RL, Cerione
x Hfﬂ' ol MCT-10-0912] RA. Augmentation of tissue transglutaminase
;L it e R, A . . h Lo .
A B 5 4 W JF 3% 11  Verma A, Guha S, Diagaradjane P, .Kunnumakkara expression and actlvat‘lo.n I.Jy epidermal gro‘th
R AB, Sanguino AM, Lopez-Berestein G, Sood AK, factor inhibit doxorubicin-induced apoptosis in
Aggarwal BB, Krishnan S, Gelovani JG, Mehta K. human breast cancer cells. | Biol Chem 2004; 279:
Therapeutic significance of elevated tissue transglu- 41461-41467 [PMID: 15272014 DOI: 10.1074/jbc.
taminase expression in pancreatic cancer. Clin Can- M404976200]
cer Res 2008; 14: 2476-2483 [PMID: 18413840 DOI: 16  Nadalutti C, Viiri KM, Kaukinen K, Miki M,
10.1158/1078-0432.CCR-07-4529] Lindfors K. Extracellular transglutaminase 2 has a
12 Kotsakis P, Wang Z, Collighan R], Griffin M. The role in cell adhesion, whereas intracellular trans-
role of tissue transglutaminase (TG2) in regulating glutaminase 2 is involved in regulation of endo-
the tumour progression of the mouse colon carci- thelial cell proliferation and apoptosis. Cell Prolif
noma CT26. Amino Acids 2011; 41: 909-921 [PMID: 2011; 44: 49-58 [PMID: 21199009 DOI: 10.1111/
21046178 DOI: 10.1007/500726-010-0790-1] j.1365-2184.2010.00716.x]
13 Assi ], Srivastava G, Matta A, Chang MC, Walfish 17 Zavadil ], Bottinger EP. TGF-beta and epithelial-

(49

TEE
Jaishideng®

PG, Ralhan R. Transglutaminase 2 overexpression
in tumor stroma identifies invasive ductal carcino-
mas of breast at high risk of recurrence. PLoS One

WCJD | www.wjgnet.com

to-mesenchymal transitions. Oncogene 2005;
24: 5764-5774 [PMID: 16123809 DOI: 10.1038/
sj.onc.1208927]

%A IM B =554

2013-12-08 | Volume 21 | Issue 34 |



