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Abstract

AIM: To investigate the effect of anterior
gradient homolog 2 (AGR2) expression on the
proliferation of hepatocellular carcinoma cells,
and to explore the possible mechanism.

METHODS: The expression of AGR2 and
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interferon-induced transmembrane protein
3 (IFITM3) in hepatocellular carcinoma and
adjacent tissues was detected by fluorescence
quantitative PCR and Western blot. The
expression of AGR2 mRNA and protein was
examined by real-time fluorescence quantitative
PCR and Western blot after transfection with
pcDNA3.1-AGR2. The cellular growth ability
was examined by CCK-8 assay, and the colony
formation ability was detected by colony
formation assay. Flow cytometry assay was used
to determine the apoptosis index. The expression
level of IFITM3 protein was examined by
Western blot.

RESULTS: AGR2 and IFITM3 mRNA and
protein expression in hepatocellular carcinoma
tissues was significantly higher than that
in the corresponding adjacent tissues. The
pcDNA3.1-AGR2 was successfully constructed,
and HepG2 cells with stable expression of
AGR2 were established. The expression levels
of AGR2 mRNA and protein in HepG2 cells
after transfection with pcDNA3.1-AGR2 were
higher than those in the negative control cells,
and the cellular growth ability of HepG2
cells after transfection with pcDNA3.1-AGR2
was significantly increased. IFITM3 protein
expression was also increased after transfection
with pcDNA3.1-AGR2.

CONCLUSION: Raised AGR2 expression can
increase the expression of IFITM3 and promote
the proliferation of hepatocellular cells.

© 2015 Baishideng Publishing Group Inc. All rights
reserved.
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BE): KT EAAD LR R & G 2(anterior
gradient homolog 2, AGR2)#) & ik *+ A 5 4m
ReLHE 3 Ak 77 6 %5 e B L T R 69 A A AL

Fik: @it EaF kR ZEFPCR. Western
blot. % J& 20 2840 52 4 M 404 AT & & &
TR B Fa st MR TR PAGR2ER .
T & H 795 8% @ 3(interferon-induced
transmembrane protein 3, IFITM3)#) & ik
oL, MIEAGR289iE &k A pcDNA3.I-
AGR2, ¥ 44 IR mua P, 50 %
B 32 £ Z EPCRAR @ J¥p i ik 4 A 4ol
AGR2 mRNAF& & #) k&, CCK-8(cell
counting kit 8):& A& 4m feL 6 3E 74 4k 7y, ) A
AR 20 R AR A 20 0B, G R ik
o IFITM3 89 A

LR EREAMAFEMELFTAGR2. IFITM3
ZANZH AL, RAMEAGR2 T ALK
#pcDNA3.1-AGR2, I MEAE &AL
AGR2# fF JEHepG24a it pcDNA3.1-AGR2
3 21 Hep G248 2 F AGR2 mRNAF= % & 69
REAKFRAREH TR RAEF TG TR
2. 5 AMAT IR AL EL, pcDNA3.1-AGR24%
FAHepG24m e, 09 1R Sh 38 78 A8 F) Fo S8 1T
PRAE H1 A 2 5, IFITM3 % & #9 F ik Kb
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Wk, $Eon 5 MR R A AR A
B B SR AR TR SR
F (interferon-induced transmembrane protein,
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RO B R B 4 T B A A ke A
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AN FH a8 200 1 G 5
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A B F ARk R w38 R 2 T B
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Tumor Non-tumor

1 AGR2, IFITM3 mRNABVRIABAE S FAENNNEREZHL. A: FRALHTAGR2 mRNARIZAE TN
A B: AL UHIFITM3 mRNAPIFIR S TR 24 AGR2: A AFTEAERIRE M 2; IRITM3: THi25 S5

3. "P<0.01 vs AL,

TRIzolik7). PrimeScript'™ RT reagent Kit with
gDNA Eraser%2SYBR" Premix Ex Taq iRt
B HFEAEY TREARA R, RIPARMBRCE
FIZE); T NAGR2FIFITM3 % v BEHi 44 LA
K Pt A Tubulin ¥ 5 [Z H/A&(Proteintech);
MR A AP B AR B L 2E BT R B R g G (=
POAL R R EHr); IEFifALipfectamine
2000(Invitrogen); J& 2K H BRI S CEF)38E);
52 BRI A (AL 5 R AR). PCRAIYI 41
B4 T AR AR, AGR25IFH: _Eii:
5-CTGGCCAGAGATACCACAGTC-3', Fiff:
5-AGTTGGTCACCCCAACCTC-3'.

12 F ik

1.2.1 2B 358 % FPCRA R A M IT 5 48 42
+ AGR2. IFITM3 mRNA#) & i%: % FHTRIzol
TSR MR 20 23 B ) i 55 4L 2R A RNA,
-80 CLRAT, K TRIzoNZERIF RN A AT I 4% 5%
J&cDNA, JNAK %&: 16 “C 30 min, 42 C 30 min,
85 °C 5 min. 20 uL M A& &R: SYBR 10 pL.
RIS pLy ¢DNA 6 pL&H,0 2 uL, X
264 95 °C 10 min, 95 °C 15's, 59 °C 60's, 401
PEIR. AR IR FICHE L ST # r HTAGR2,
TFITM37E J57 R At JHH e Aot B2 55 20 23 rp 1) 2
L TE L.

1.2.2 %.7% 20474 5 FoWestern blotAa ] & & HE
IR 422 P AGR2. IFITM3% & 69 £k Bk
AR IR D R I e S8 %) o 2EL SR 5% 4 2R o
WA A R BT 67 CHtAE, HtA2 h, FpH
74MPBSIHE3 R, HL— & BT 15 ER Sh % ik
(pH 6.0), I b, KB KA f5 1 2H 230
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BT R R R R B, B 3R, S A
AR 20K, BETR YD 0 LI A L A,
S H 2 hJE 0L SR A G 5 71, 5% 5 20-30 min.
I B AR BT B/ S 2R 540, 95 6 30 min. RN
N U EERE ] D ABYWR, Je N 2 8% R A
25 min. H B R/KMJE AL, V) @il iR
WREILK T8, —HRIFE A, oh v Rt ], it
T A2,

K FRIPA AR 43 50l 5 WU 28 23 B e 5%

HAREA, WEBCAEHITREAE R,
i LK R R 1 EE RS P VDR, 5% i 4=
G, IMAFBERAGR2PUA. Tubulinfifk
4 CHFE IR, TBSTHER G IMAHRPARIE L2
P PR A | h, TBSTHE G, B,
1.2.3 @ piL 3% I Btk 42 4 Hep G242 F " DMEM
FFR (T 10% 84 117F), 37 'C+ 50 mL/L CO,
FAF TR R FP AR IA $170%-90%, A%
TR H AR K Lipofectamine ™ 2000%% 4L iR,
FIVLEE, A 10%06 245 L& FDMEME: #72 i)
KIAT R Y, (EFEYed-6 WG, BEHREEH10%
Ji 2 L35 ()35 7590 4k 42315 7724-36 h.
1.2.4 MTT 52 #5#6 M HepG2 2w i3 8t oL YT 4R
Hep G241, ¥ % 2040l B 7E B8 O R R
FFTE, Fehh T 96FLEE TR (6 X 10°/4L), 24 h
JE . FHBAINE AL, FALIAMT TR
20 pL, 7E37 'C 50 mL/L CO,4% M R4S 4 h.
5 SFLB G EEANE K490 nm). FFAHEE3
W e A H A I A= KA 26 (%): dfA:
KAMIZE = (SLIELH T IEIA yoo- X HEZH T35 4o )/ 5T
R ZH - 15A 100X 100%, iR A B E 31K
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2 FFREE4RLRCPAGR2, IFITM3ZBBEMIRIAIENR. 1: AFmAHL; 2: 5. AGR2: BAL A RIS RIIFE F2; IFITM3:

TR FREEEDS.

B W R
ﬁ’, .‘t‘, '..‘
“" "'0'5"

'ﬁ’a

= E
\'D'

. e

1.2.5 AX @Ay HHepG2am ity A —: ¥
YU BRI T 6 LA, % it RIEAGR2JFHL,
2848 5 WCHE A M I 1) 2% Dy BN B, SR
PBSTEH2K, B0 F 13, #5128 F Annexin
V-FIT CH- A T3 7] A it = 4 i A el %
SFL20 M g R T A . R R AR AR 3IK
it Ab3R RSPSS19.04 it iE, it
=R R Umeant SDRIR, FHE X RN 55 41
YUK FH O KA AR A 56, 3 A 79 261 190 35 B0 L
BRI FE AR AT 56, P<0.05 % A 4

-9

2 FR

2.1 & EZBAE IR FHLPAGR2,

IFITM3 mRNA# £k S %% & EPCRIG
M40 BT 8 25 2 A 55 L1 F AGR2.,
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3 RBALLEAN AT EFE
FEYRIADAGR2, IFITM3IRINIE T
(x 400). A: TR AGR2fA IR
1B B: s AGR2IFGRIE
B C: FHEASURIFITM3R IR 1S

I D: FEsZHSUHIFITM3RRIA S

. AGR2: EZH A BTREREFITRER 112;
IFITM3: T4 5 SIS 3.

IFITM3 I RIA GO, 45 R R e 4 20
AGR2. IFITM3 mRNAIFRIE I & & T Hxt
PP IEH SR, ERERARITFE XL
(P<0.05)(K1).

22 M EHRARFREFHELE T AGR2,
IFITM3% & #) & & Western blotk& 140451 AT
e B AR S H AT AGR2. IFITM3E
F RO, 255K HEHZAGR2,
IFITM3 [ 138 18 1 [F] R B 8 & A 6 B
MIEEESFHR, SRERASIFE N

(P<0.05)(K2).

2.3 IR MBAF FE XA MAGR2, IFITM3
RiE G R O ERIAGR2,
IFITM3&IA W3,

2.4 MTT#enlid & ik AGR2#9 & ik stHepG24m
R A& 0% rh MTTRIE 25 R K HepG24H
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Optical density

O - N W hH Ul O N
T

1 2 3 4 5 d
Timer after transfection

4 HEZvpcDNAS.1-AGR2GHVMAIB K INIENT. AGR2:
EH AR ERFEEH2.

Aqorr

10° -

510° -

10* L

10°

10° 10 10° 10° 10*
Annexin-vFITC
10*

10°

5107 o amiiall -

100 e -: 1 et ¥ * | | ]
10° 10 10° 10° 10
Annexin-vFITC

5 #JpcDNA3.1-AGR2/G, HepG2/BiAT IS T F%.
A: control; B: pcDNA3.1-AGR2. AGR2: EZ{ A FiELEE[H
JREH2.

s Jpc DN A3.1-A GR2 5 4 i A KA ot iR
2 2510 3 N (P<0.05)(Kl4).

2.5 AR R R it £ 8 AGR2#) F A 3t
HepG24a L8 = 649 % 0 It 2CA0 B SRS I 4
MO T 45 5 55 7R: Hep G241 M 76 % YepcDNA3. 1-
AGR2Ja, FT-HEHUT FE@P<0.05)(1A15).

2.6 3 J:pcDNA3.1-AGR2 A AT %% 28 fLAGR2.
IFITM3 &k 89 % vf SEI 96 E PCREE R K
B Hep G241 14 4pc DN A3.1-AGR2JFAGR2
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A

AGR2

IFITM3

Tubulin
B 14

w

AGR2 mRNA

The expression of

Control pcDNA3.1-AGR2

b

" T

The expression of
IFITM3 mRNA

Control pcDNA3.1-AGR2

B 6 #%pcDNA3.1-AGR23IFFEMIBAGR2, IFITM3
FRIKBVEZIE. A: #54tpcDNA3.1-AGR2[IHep G24HE
AGR2, IFITM3IJE /IR L. 10 234 2: G0 3:
BRI IEZH; B: %4tpcDNA3.1-AGR 2 Hep G2
AGR2HImMRNAZKEAR L. 'P<0.05 vs BAH IR, C: $54L
pcDNA3.1-AGR2AHep G241 IFITM3 I mR NA7K -
Afk,. "P<0.01 vs BHEEXTEBAH. AGR2: FEH ABIHEEE FIJR
EH2; IFITM3: TR FBEE .

mRNA )31 Le Xt B 24H B 2 &, [FIAY Western
blot4h B [F#E K MlpcDNA3.1-AGR24HAGR2
H [ 2IA bexT B 4L 39 m (& 6).

3 e

NAGR2FER ENL T 4k 7p21.3, A& HA
), K5 n250.9 KbA1.7 Kb, s&—
b5 T AR IO B IR B4 K x AG2(xenopus
laevis anterior gradient-2)J A7 [A] 5 PR,
AGR2EEEERM B, MR AR S, &
AE BRI R G AR A TR, Rl
FEAERRE AR e IRIE . 2RSS TS
T A A SRR RN, SRk, X TAGR24E
DAL ¥ D RE AL AE A5 5% 3 I AR T P R A% AR
FIRIRIETE, LA 5 oA A5 5 38 B A B 2 ) Y
A ELER Z AR B H R iR F T e — >
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FI A1 Y AT 2R TM3 3 R 8 g o A=
KA AR B RAD>. IFITM3 R R 9 5 5 A
T EZ114 kDa, H133 AN FEBRAA Y, i
TSR, IFITM3HE RIE S e b iR Bk i
ZRFREANER. B R TPIRIUFITM3
5 DR TE 46 s 4 21 b R 0 s T 6 I B e 5% 1F
WL, IR TR RS bR T 45 v Y 04 5 B
5 H HIFITM3HE R V) i 30k 5 45 P ia '3 1)
G PR 1. R SE R Sm bR A R T
Ji B E MR ARIFITME R IR i 263K 7T LB 2
Hby 500 41 &5 Ji o 4 D T AR 2B RIS RE 0. AR,
A TR IE SEBRARIFT TM3FE IR [ 32535 7]
DA B S 00 i) 7L M 24 o P 34

AW 50 I s S 2 Ok s P CR.
Western blot 5 G 2H 234k, 24 7 3460 s &
X B 55 A 4R A GR2FE A RUTFTTM3 3E R &
H & mRNARFIETEN. Western blot4h H 2R
AGR2. IFITM3% [ 7E e 20 23 b i 3k B
REmTEFEEAN, 2R EEGIT¥E Y,
FERAGR2. IFITM3 3R 1E 5 e 1 & A
R K. AT R K Id RIEAGR2)JG
JH 9o 2400 L Y B84 5 e B B3 0. $27RAGR2 15
FIE AT BEE I HNTFTT M3 (1) 2 15 34 i B3 40
LRI FEBE . FRATT AT HENA GR2FE K 578 3%
K] A2 (R HETFTT M3 (1 2 I8 14 in 8 4 e 1
BB RE 1, 7] LA GR2FE DR A N T i) — Fif
TETE MR b B R 4k SR ANHFFE.

4  SEXE

1 Jemal A, Bray F, Center MM, Ferlay J, Ward E,
Forman D. Global cancer statistics. CA Cancer |
Clin 2011; 61: 69-90 [PMID: 21296855 DOI: 10.3322/
caac.20107]

2 Gory I, Fink M, Bell S, Gow P, Nicoll A, Knight
V, Dev A, Rode A, Bailey M, Cheung W,
Kemp W, Roberts SK. Radiofrequency ablation
versus resection for the treatment of early stage
hepatocellular carcinoma: a multicenter Australian
study. Scand | Gastroenterol 2015; 50: 567-576 [PMID:
25615260 DOI: 10.3109/00365521.2014.953572]

3 2, Bt ERER TEEUK. ARTRBRELE R
FRZRZR AR N H S AR N ek 2014;
22:1064-1069

4 Bergstrom JH, Berg KA, Rodriguez-Pifieiro AM,
Stecher B, Johansson ME, Hansson GC. AGR2,
an endoplasmic reticulum protein, is secreted
into the gastrointestinal mucus. PLoS One 2014; 9:
€104186 [PMID: 25111734 DOI: 10.1371/journal.
pone.0104186]

5 Tsuji T, Satoyoshi R, Aiba N, Kubo T, Yanagihara K,
Maeda D, Goto A, Ishikawa K, Yashiro M, Tanaka
M. Agr2 mediates paracrine effects on stromal

WCJD | www.wjgnet.com 1590

10

11

12

13

14

15

16

fibroblasts that promote invasion by gastric
signet-ring carcinoma cells. Cancer Res 2015; 75:
356-366 [PMID: 25488752 DOI: 0.1158/0008-5472.
CAN-14-1693]

Mizuuchi Y, Aishima S, Ohuchida K, Shindo
K, Fujino M, Hattori M, Miyazaki T, Mizumoto
K, Tanaka M, Oda Y. Anterior gradient 2
downregulation in a subset of pancreatic ductal
adenocarcinoma is a prognostic factor indicative
of epithelial-mesenchymal transition. Lab Invest
2015; 95: 193-206 [PMID: 25418581 DOI: 10.1038/
labinvest.2014.138]

Chutiwitoonchai N, Hiyoshi M, Hiyoshi-
Yoshidomi Y, Hashimoto M, Tokunaga K, Suzu
S. Characteristics of IFITM, the newly identified
IFN-inducible anti-HIV-1 family proteins. Microbes
Infect 2013; 15: 280-290 [PMID: 23376165 DOI:
10.1016/j.micinf.2012.12.003]

Diamond MS, Farzan M. The broad-spectrum
antiviral functions of IFIT and IFITM proteins. Nat
Rev Immunol 2013; 13: 46-57 [PMID: 23237964 DOI:
10.1038/nri3344]

Shen C, Wu XR, Jiao WW, Sun L, Feng WX, Xiao
J, Miao Q, Liu F, Yin QQ, Zhang CG, Guo Y],
Shen AD. A functional promoter polymorphism
of IFITM3 is associated with susceptibility to
pediatric tuberculosis in Han Chinese population.
PLoS One 2013; 8: 67816 [PMID: 23874452 DOI:
10.1371/journal.pone.0067816]

Bailey CC, Zhong G, Huang IC, Farzan M.
IFITM-Family Proteins: The Cell's First Line
of Antiviral Defense. Annu Rev Virol 2014; 1:
261-283 [PMID: 25599080 DOI: 10.1146/annurev-
virology-031413-085537]

Wakim LM, Gupta N, Mintern JD, Villadangos JA.
Enhanced survival of lung tissue-resident memory
CD8+ T cells during infection with influenza virus
due to selective expression of IFITM3. Nat Immunol
2013; 14: 238-245 [PMID: 23354485 DOI: 10.1038/
ni.2525]

Wright TM, Wardell SE, Jasper JS, Stice JP, Safi
R, Nelson ER, McDonnell DP. Delineation of
a FOXA1/ERa/AGR2 regulatory loop that is
dysregulated in endocrine therapy-resistant breast
cancer. Mol Cancer Res 2014; 12: 1829-1839 [PMID:
25100862 DOI: 10.1158 /1541-7786.MCR-14-0195]
Liu D, Rudland PS, Sibson DR, Platt-Higgins A,
Barraclough R. Human homologue of cement
gland protein, a novel metastasis inducer
associated with breast carcinomas. Cancer Res
2005; 65: 3796-3805 [PMID: 15867376 DOI:
10.1158/0008-5472.CAN-04-3823]

LiY, Lu], Peng Z, Tan G, Liu N, Huang D, Zhang Z,
Duan C, Tang X, Tang F. N,N'-dinitrosopiperazine-
mediated AGR2 is involved in metastasis of
nasopharyngeal carcinoma. PLoS One 2014; 9:
€92081 [PMID: 24717913 DOI: 10.1371/journal.
pone.0092081]

Niederreiter L, Kaser A. Endoplasmic reticulum
stress and inflammatory bowel disease. Acta
Gastroenterol Belg 2011; 74: 330-333 [PMID:
21861319]

Di Maro G, Salerno P, Unger K, Orlandella FM,
Monaco M, Chiappetta G, Thomas G, Oczko-
Wojciechowska M, Masullo M, Jarzab B, Santoro M,
Salvatore G. Anterior gradient protein 2 promotes
survival, migration and invasion of papillary

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



17

18

19

20

21

22

23

24

J3aishideng®

thyroid carcinoma cells. Mol Cancer 2014; 13: 160
[PMID: 24976026 DOI: 10.1186/1476-4598-13-160]
Pizzi M, Fassan M, Realdon S, Balistreri M,
Battaglia G, Giacometti C, Zaninotto G, Zagonel V,
De Boni M, Rugge M. Anterior gradient 2 profiling
in Barrett columnar epithelia and adenocarcinoma.
Hum Pathol 2012; 43: 1839-1844 [PMID: 22521076
DOI: 10.1016/j.humpath.2012.01.004]

Huang J, Wang L, Jiang M, Chen Q, Jiang Z,
Feng H. AGR2-mediated lung adenocarcinoma
metastasis novel mechanism network through
repression with interferon coupling cytoskeleton to
steroid metabolism-dependent humoral immune
response. Cell Immunol 2014; 290: 102-106 [PMID:
24960290 DOI: 10.1016/j.cellimm.2014.05.008]
Salmans ML, Zhao F, Andersen B. The estrogen-
regulated anterior gradient 2 (AGR2) protein
in breast cancer: a potential drug target and
biomarker. Breast Cancer Res 2013; 15: 204 [PMID:
23635006 DOI: 10.1186/ bcr3408]

Sung HY, Choi EN, Lyu D, Park AK, Ju W, Ahn
JH. Aberrant hypomethylation-mediated AGR2
overexpression induces an aggressive phenotype
in ovarian cancer cells. Oncol Rep 2014; 32: 815-820
[PMID: 24920423 DOI: 10.3892/ or.2014.3243]
Riener MO, Thiesler T, Hellerbrand C, Amann
T, Cathomas G, Fritzsche FR, Dahl E, Bahra M,
Weichert W, Terracciano L, Kristiansen G. Loss of
anterior gradient-2 expression is an independent
prognostic factor in colorectal carcinomas. Eur |
Cancer 2014; 50: 1722-1730 [PMID: 24794000 DOI:
10.1016/j.ejca.2014.04.012]

Andreu P, Colnot S, Godard C, Laurent-Puig
P, Lamarque D, Kahn A, Perret C, Romagnolo
B. Identification of the IFITM family as a new
molecular marker in human colorectal tumors.
Cancer Res 2006; 66: 1949-1955 [PMID: 16488993
DOI: 10.1158/0008-5472.CAN-05-2731]

Li D, Peng Z, Tang H, Wei P, Kong X, Yan D,
Huang F, Li Q, Le X, Li Q, Xie K. KLF4-mediated
negative regulation of IFITM3 expression plays
a critical role in colon cancer pathogenesis. Clin
Cancer Res 2011; 17: 3558-3568 [PMID: 21531817
DQOI: 10.1158 /1078-0432.CCR-10-2729]

Xue WW, Wang HN, Wang ZM, Qiu MX, Che
J, Deng FJ, Liu JD. Cloning and characterization

WCJD | www.wjgnet.com

25

26

27

28

29

30

31

D8, F. AGR2IEIZIFITM3NZRIA R HAT BB AIIRENIBIE

of ifitm1 and ifitm3 expression during early
zebrafish development. Zygote 2015 Jan 23. [Epub
ahead of print][PMID: 25613417 DOI: 10.1017/
50967199414000756]

Chesarino NM, McMichael TM, Yount JS.
Regulation of the trafficking and antiviral activity
of IFITM3 by post-translational modifications.
Future Microbiol 2014; 9: 1151-1163 [PMID:
25405885 DOI: 10.2217/fmb.14.65]

Williams DE, Wu WL, Grotefend CR, Radic V,
Chung C, Chung YH, Farzan M, Huang IC. IFITM3
polymorphism rs12252-C restricts influenza
A viruses. PLoS One 2014; 9: €110096 [PMID:
25314048 DOI: 10.1371/journal.pone.0110096]

Hu J, Wang S, Zhao Y, Guo Q, Zhang D, Chen
J, Li], Fei Q, Sun Y. Mechanism and biological
significance of the overexpression of IFITM3 in
gastric cancer. Oncol Rep 2014; 32: 2648-2656 [PMID:
25270246 DOI: 10.3892/ or.2014.3522]

YuM, Qi W, Huang Z, Zhang K, Ye], Liu R, Wang
H, Ma Y, Liao M, Ning Z. Expression profile and
histological distribution of IFITM1 and IFITM3
during HIN2 avian influenza virus infection in
BALB/c mice. Med Microbiol Immunol 2014 Sep 30.
[Epub ahead of print][PMID: 25265877 DOI: 10.1007/
s00430-014-0361-2]

Zhu X, He Z, Yuan ], Wen W, Huang X, Hu Y, Lin C,
Pan], LiR, Deng H, Liao S, Zhou R, Wu ], Li ], Li M.
IFITM3-containing exosome as a novel mediator
for anti-viral response in dengue virus infection.
Cell Microbiol 2015; 17: 105-118 [PMID: 25131332
DOI: 10.1111/cmi.12339]

Fan ], Peng Z, Zhou C, Qiu G, Tang H, Sun Y, Wang
X, Li Q, Le X, Xie K. Gene-expression profiling in
Chinese patients with colon cancer by coupling
experimental and bioinformatic genomewide gene-
expression analyses: identification and validation of
IFITM3 as a biomarker of early colon carcinogenesis.
Cancer 2008; 113: 266-275 [PMID: 18470904 DOI:
10.1002/ ener.23551]

Yang M, Gao H, Chen P, Jia J, Wu S. Knockdown
of interferon-induced transmembrane protein 3
expression suppresses breast cancer cell growth
and colony formation and affects the cell cycle.
Oncol Rep 2013; 30: 171-178 [PMID: 23624618 DOI:
10.3892/0r.2013.2428]

YiE F UK g EEA

1591

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



