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HZRR A kA Cdx2 FERJR 3h T, SR WS R EF S5 /34 hTERT &5 Cdx2 (W 4E FABLA ;>R Al Co-IP JESZ hTERT &5
p65 L5 E 0L A NF-kB J51J5 , OGBS 5 1 Western blot Kil] Cdx2 SRk AL IEIL, 450 4 MKN45 4fiffg
hTERT £ J5 , qPCR F 5224 A E 22 A Cdx1 . Cdx2 mRNA 225500 2 18, 1 Cdx4 mRNA W JGHH i 254k, ; Western blot JiF
Seid 2R3k hTERT J5 KA Cdx2 (8 335 Ll R0 G R W 25 5246 UE SE 5 0] B2 A5 LY hTERT 41 Cdx2 1 )5 31 1 9
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Human telomerase reverse transcriptase up-regulates Cdx2 and promotes intestinal

metaplasia of gastric mucosa
Chen Baijun” , Zhou Yuan ", Xiao Yufeng, Hu Changjiang, Xie Rui, He Bing, Wang Sumin, Wu Yuyun, Ling Xian-
long, Yang Shiming ( Department of Gastroenterology, Xinqiao Hospital, Third Military Medical University, Chongqing, 400037, China)

[ Abstract | Objective To investigate the role of human telomerase reverse transcriptase ( hTERT) in
intestinal metaplasia of gastric mucosa and the relevant molecular mechanism. Methods  After the hTERT
eukaryotic expression plasmids were successfully constructed, hTERT was transferred into human gastric cancer
cell line MKN45 by lipofectamine 2000. Quantitative PCR and Western blotting were applied to examine the
expression of the intestinal metaplasia genes, Cdx1, Cdx2 and Cdx4. Dual luciferase reporter assay was used to
test the activity of the Cdx2 promoter. Furthermore, co-immunoprecipitation was employed to demonstrate the
interaction between hTERT and p65. At last, NF-kB inhibitor was used to test the alleviation of the hTERT-
induced Cdx2 promoter and protein expression. Results Quantitative PCR results showed that the expression
of intestinal metaplasia genes Cdxl and Cdx2 was up-regulated by hTERT, while Cdx4 gene had no obvious
change. Western blot results verified that only Cdx2 protein level was increased. Dual luciferase reporter assay
results demonstrated that hTERT promoted the activity of Cdx2 promoter. Moreover, co-immunoprecipitation
results confirmed that hTERT protein could interact with p65 protein. Additionally, dual luciferase reporter
assay and Western blot results revealed that NF-kB pathway inhibitor Bay78-1102 attenuated the activity of
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hTERT on Cdx2 promoter and down-regulated Cdx2 expression separately. Conclusion hTERT promotes the

intestinal metaplasia of gastric mucosa via Cdx2 expression upregulation mediated by NF-kB pathway.
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human telomerase reverse transcriptase; intestinal metaplasia; gastric mucosa; precan-

cerous lesion of gastric mucosa; molecular mechanism

Supported by the Key Program of Natural Science Foundation of Chongqing(2013C290) and the Frontier Research Project of Basic Medicine of Third Military

Medical University(2012D287). Chen Baijun and Zhou Yuan are the first authors who contributed equally to the article. Co-corresponding authors: Ling Xian-

long, E-mail: lingxlong@ yahoo. com. cn; Yang Shiming E-mail ; shimingyang@ yahoo. com

B R — N i AR TR B2 D A
B S B A U e R I . R
RETE S8 T BT B AT 403 50T i, a8 mT BEL DB 15 266
KA BRI b B2 A6 (intestinal metaplasia,
IM) 1y B 26 M5 968 Ai7 391 5 78 1) — b, Ok 832 3
o,

Ui KL ( telomerase ) s — R AZBHAZ IR , HAY Wi 5%
SR TE PR, 240 M 7K 2B A0 R TC FRAG 58 A J 245, A
i BL il W G R ( human telomerase reverse tran-
scriptase , h\TERT) £ Ay s i i) = 22 FR A o3, 3Rk
PR iR J3E 5 S BTG 14— 2, PR, hTERT 335 ml LA
VN R S VER T AR L BRI R, 7 1 B
SRk R D A R A R A N, S il A H
WTERT S0 (3 A W] 85 s ZER L LB IRk
PRBE A A FEE R I, vkl S H hTERT 9 235 7R
SR R hTERT (FRIEATRES 5 T LR AL
AR  (HHBUIHLHIAR T . T LA B 53T, A5
FyE hTERT FOAZ i 33k Bk 2] MKN4S 21 i, 460 #H
I A BEPR ) FRA 284, RGE M ST T hTERT 1£ /1)
AT RER 23T HILAR

1 #REFE

L1 £ Zi#

B BRAEAN  MKN4S 355 AR 206 % R A7, Trizol |01 5% 5%
WG & M SN PO E B PCR(RT-PCR) 17 € ( TaKaRa 24 A,
HA), Cdx2 5195 ( LA T.) 3 B0 & (Promega /2
Al ,3EE) , DMEM & # 55 7% 5 5 i 4= 1. 7 (HyClone 23 7, 38
), St UTE Co-1P ) & (Active motif 24 H], £ M) , #H
HERBGA & (=K, P EIR)

1.2 messsi

N B MgdEs MKN45 4 fii, 10% fif 245 I35 79 DMEM (= b5 85 57
W, T 37 C 5% CO,MIEFRAATHFR,2 ~3 d f&4R, NF-«B i
5] Bay11-7082( Sigma, 3% ) f# Y # 3 wmol/mL,

1.3 qRT-PCR #m|

FH Trizol $EBUANAE B RNA, A AR , 1364 5% cDNA, 4%

{2 37 °C 15 min, 85 °C 5 s, #%H qRT-PCR i £ ( DRRO37A)

SYBR Green 2 54T PCR ¥ #4 , qRT-PCR ¥ B #2 J55:95 °C
WiAS M 3 min,95 CAEPE 10 5,60 °CIE k 45 s, ) GAPDH £k
WZ, 94 40 DMEFF AT, B A 3 MR AL,
1.4 Western blot #m)|

FHZE M 240 TR B I A M B B T, RCDC 3R AN 2 vk B, &2
5% WIHR 4 AN 10% 1Y) 53 15 8¢ SDS-PAGE ML Tk, B fL EAE R
40 g MR, VAR 60 V LYK 1 h,4r B8 100 V Hiyk 2 h, &
R 56 120 min,5% (9 BCA B4 1 h, s PR RN (F ke
He Al ,—Ht hTERT 1:1 000, Cdx2 1: 1 000, GAPDH 1:500; — 37 :
W=EHTEL 1:5 000, L SEHT 4R 1: 10 000) , ECL k2= K00, BE
WAL R G W

ZACRIN A AR 2 pGI3-cdx2 Ji 3l 1, WU U i Tk %€
MKN4S 40 it 3 A A AR, 72 18 8 x 10° A~/ L% BE i T 24 fLIR
H,24 h SRS B R A BURL pGl3-edx2 Report K iff
B LR FORL pRL-TK 5% e MKN45 41 i, [ At 5% 42 it 18
pIERS2-EGFP L) & pIERS2-hTERT ff %, 45 L %% ¢ Lip2000
1.2 wL: BFURE 0.8 wg,24 h EH X e 2 B s
1.6 %% £ (Co-1P) 3

TE MKN45 i 32U 86 5 , F hTERT 23 p65 fiif
PR G R RS A | A G Ak S0 . B Al vk 5
hTERT 1:50,p65 1: 100, H: A4y 3% 7] Western blot SZ5
1.7 %itsaE

K SPSS 13. 0 Ge bt A4 43 A B4, TH R B LA & =5 3%
7, PR FEBER F o Ao 36 5 IR 2 B00RR A 36, 79 TC X A AR 22
V) >R FH O ¢ R

2 HR

2.1 it & ik hTERT & MfeA8 % & B RNA &k K-F
A
MKN45 2 ff1 5% 4% hTERT FAL 5 , 76 RNA 7K, 5 %) B2l
FHEG, Cdx T Cdxl DL K Cdx2 iAW FiR (P <0.001),
Cdxd ZZAE AR (P >0.005) (& 1), A T i — B UEHE FK
AR, 4 T kAT Western blot SE5G
2.2 itk hTERT /& Cdxl Fo Cdx2 & & Rk KP4
MKN45 2 1% 4« hTERT kL) , 8 FUKEAUCA Cdx2 ik
VA, Cdx1 & B B ARk . UESE hTERT A SZ4E gk Cdx2
KFEWERE, S5 TR ENEE KK 2), 84 hTERT
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BES 2R T Cdx2 W72 It IRATH — S T Cdx2 5 1 5 3
R 27, A7 ik — 25 500
— e < p65(65%10)
2510 OZdkdl  WKTERT 1 4 3
a t— —hTERT(122x10"
201 a
Sg sl 1 :input;2 :hTERT; 3:1gG; 4 :p65
‘jg 4  Co-IP 3544 ill hTERT 5 p65 {0 EEH
= 10r
* 2.5 NF-«B 9] 5 7T vA 88 2 47 4] hTERT %F Cdx2 &
05}
F E 38R AE
0 ; :

Cdx1 Cdx2 Cdx4
a:P<0.05 ,5 % H M
1 gRT-PCR #;illl MKN45 %t hTERT g5 Cdxl,Cdx2
N Cdx4 fyRIEZT

1 2

hTERT(122x10°)— “

Cd@0x10)— 1
Cax1(30x10%)— W

GAPDH(36x10°)—

1. 25828 ;2 .hTERT 4% 3 &
2 Western blot # Il MKN45 41 hTERT J5 Cdx1 Fa
Cdx2 fy5RI%

2.3 it &k hTERT )5 Cdx2 B 3T &9 B m ik

XU Y) % 7 pGl3-Cdx2 Report JTORL , B IER , i —45 00
UE UESE Cdx2 J5 8 TR 2 (181 3) o 72 MKN45 20 i, %
Y1 hTERT )5, Cdx2 Ji 3l T WG R BGPE (1. 70 0. 13) W] &
FXFHBZH (1.00 £0.02) 13 (P <0.05) . $#&7% hTERT nf 5%
Cdx2 J5 8 i Pk

PR <G 13-vector 4 818 bp
Sl —Cdx2-J3 3 2 813 bp

1 000 bp—

1:474 ;2.3 pGL3- Cdx2 #4k2 Kpn | #= Xho | R sy
3 ANiniEgSFE REx Cdx2 EEEFEHANEm

2.4  Co-IP #m hTERT X5 P65 48 T4k A

Co-IP SZIHIFSE hTERT Y5 NF-xB W7 3 p65 454, If-fnam
Xof R R IR A SRR A (L 4) %45 R U] hTERT v R
Wit NF-«B & 5kt

M
P

16 MKN45 4 g rfr, 3 35 3% hTERT J5, 5% B 4H (1. 00 =
0. 14) ks, Cdx2 JR 3 FiHPE(1.88 0. 14) B (P <0.05) ,{H
2k %35 hTERT [@]Hm A NF-kB 11 3] Bayl11-7082 5 (0. 69 +
0.07) , A% hTERT Xf Cdx2 Ji shF FifER (P <0.05) .
2.6 NF-kB #74#] #) 7T B 474 hTERT % Cdx2 &% &

oy _LARAE A

1E MKN45 g, 33 ik hTERT J5, Cdx2 2 H & kK
I CE S) B A NF-«xB #1815 Bayl1-7082 5 , BeAA %040
hTERT Xf Cdx2 25/ ERVER (K5) .

WTERT(122x10%)—

Cdx2(40x10°)—

GAPDH(36x10°)—

13542 8402 # % hTERT 48,3 ; #: % hTERT F) &} #n NF-xB 37
% %) (Bayl1-7082) 21
E 5 PFHET NF-xB 7£ hTERT X} Cdx2 & &5 _HiA/ERB I

3 it

T B BRI R o 3, — B B A
BI&A: T W B R AR S BRAE BRI SE R, W Ak A
AR B B2 i T an i TS B AN
LA T B B AAR IR | 38 2o 1) HEL A R oAk, it — 25 e
A B AP R A 20 B, A 2 1 R R R A PR R 4
IR EERRE Jr A HEAE A . IR A MG LA FE B
JNEE  hTERT %3k 14, #2785 hTERT 4 n] {2 i i I
Ak AR DIHLRIASTE A

TEARWZEH, T AT & I MKN45 20 ifg 5% 4% hTERT
J&i,Cdx2 B 385, 76T 40 b e e R ZE i, g
b R S SRR Cdx2 FE T 4R g b Rz Ak
TR SR VRS . 7E— RS AL T Cdx2 2
FENG S B L e A b A 365k — B E Fh I Az 21 Ak
SIS E G , i b A8 (AR 4k, Cdx2 23k 1M,
AR O 32 [ 1E A PR 2 - Eh ) T 200 B T AR AT L )
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fbo WFFERBL, Mif T Cdx2 NI, KB Cdx2 Xt
S B8 I AR PG A A R R 1 MOK. 3 P 24
S E WAk H I ( mitogen-activated protein, MAP) #3
KGR — R, e IE T A0 e i — e Ve
WFFEUER, Cdx2 W] LAZE A 7E MOK i ol 7 X 3 45 4
IR ) 3k, DTS2 BEXT B GB b B2 AN M A Ak 1 1
Pt R, hTERT 7T LA P45 Cdx2 i3k,
U\ﬁ'ﬁﬁ 5 T 40 e 1) M L B A Ak, R E T A
It A & A

T HFFE hTERT X Cdx2 &3k 1 M FE AL, FAT]
T Cdx2 a3 3h¥. %Y« hTERT )5, Cdx2 J5 3 ¥
WEPE R _LE (2 hTERT JFAER SR+, AT BE A
PAET Cdx2 Wy Ja shF. SCHk[12-13 ] 4. i hTERT
A LIE R — PR R 1 5 0 s I T 25 4%, (2 il FE L A
(% 53 R L FR AT T4 DN, hTERT 2 75 758 7T g 5 A 4%
Sk T- 45 Ja JERMEIE Cdx2 (335187

CHR[ 14 - 16 ] il NF-kB 7] 15 Cdx2 155 7]?
ghA R Cdx2 My FE S, 1 NF-kB {5538 i 2 —
FEGPE RS L RAE I R R B ik}‘*ﬁ%ﬂwﬁi
Ha AT ok AR A £ Sl . I8 478 hTERT
i Cdx2 A& NF-kB /-3 WE? NF-kB FEHH
p65 F1 pSO KL By 5 — SR A, AR5 £ HL T Ui
AL R () 3 SR ok R AETE MR . G, FATTR A Co-IP 52
BUESE hTERT ¥R p65 454, IF 4 hTERT A g3 i fi
HE P65 YL sk MR E LR Cdx2 LR G Rk, AT
25Tt TR, AR
ik hTERT (¥ [ ] NF-kB, 7 )5 8l 7K, 3 A1 %
BANHI NF-kB J5, B2 T8 17 hTERT X} Cdx2 J5 )+
o ) HE SR AR, 78 8 K F, ] NF-xB {5 P 5,
hTERT [a) £ AR GE 8 Cd2 H & K. DL EiRR
hTERT W] LUl 5 p65 454, I ik mife if Cdx2 & H
OF SN (bt ey L 70 S A e

ARSLEFGT W hTERT 5 NF-kB 454 38 58 H 6t
Cdx2 %55, M T 75 265 51 200 e 1 M b 2z 4m i 44k
FRARANMEIE B £, it T 8 B b AR T AL,
1 hWTERT 75 8 ZhR i 1 Rz Ak A R A8 o i 7 R 43t
T SEEARYE
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