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[ Abstract | Objective To evaluate the expression of long non-coding RNA, LINC00261, in Barrett’ s
esophagus and esophageal adenocarcinoma, and to investigate its possible mechanism. Methods qRT-PCR
was used to analyze the expression levels of LINC00261 in normal esophageal squamous epithelium, Barrett’ s
esophagus and esophageal adenocarcinoma of Chinese population. The possible role of LINC0O0261 in the
development of Barrett’ s esophagus was investicated in human embryonic stem cells. Results  The
expression level of LINC00261 were significantly higher in the Barrett’ s esophagus and esophageal
adenocarcinoma than the normal esophageal squamous epithelium tissues (P <0.01). Acid and bile exposure
enhanced the expression of LINC00261 and inhibited the protein level of FOXA2 in human embryonic stem
cells. While lentivirus-mediated up-regulation of LINC00261 also induced the inhibition of FOXA2
expression. What’ s more, FOXA2 up-regulation blocked the expression of CDX2 and differentiation
phenotype (expression of MUC2, a biomarker for columnar differentiation) in human embryonic stem cells
induced by acid and bile exposure. Conclusion TLINC00261 plays a key role in the development of Barrett’ s
esophagus, and FOXA2 is involved in the related regulation by inhibiting FOXA2.

(ST 5K AR 1 (81470818 81170356 ,81270450) U775 %2 44 L B G (2014020 ) ; AL 4 WF 52 2 QU591 H (207 )
[{EE1EE] K K, E-mail; zhangyafeil127@ 163. com

TEPRK , E-mail ; ning-shoubin@ 163. com
[R5 HAR] http://www. cnki. net/kems/detail/51. 1095. R. 20161108. 1446. 002. html



68 S SRR AR ,2017,39(1)

http: //aammt. tmmu. edu. cn

[ Key words |

long non-coding RNA ; LINC00261 ; Barrett’ s esophagus; FOXA2; stem cells

Supported by the General Program of National Natural Science Foundation of China (81470818, 81170356, 81270450 ) , the Project of Air Force General Hospital
(2014020) and the Innovation Project for Postgraduate of Hebei Province (207). Corresponding author: Zhang Yafei, E-mail; zhangyafeil127@ 163. com;

Ning Shoubin, E-mail: ning-shoubin@ 163. com

Barrett %5 (barrett’ s esophagus, BE ) J& &5 7 Vi
SRR B B A AR B AR b e i B 1) — i LB
G R R R R EE AR R RE X
O IOE P e 2l i YN/ Y )7 N . 2 R4 U )
AR R A EATE AR H 427916, BE B0 2 I
T H AL T SO G 12 8 R 14 s 8 4
o B, N EEA BE RAROC A IR i 5% o

lincRNA (large intergenic noncoding RNA ) Jg&—2%
PTGt I BE A 2Z (8], 3 5 200ne (8437 5 [ []
A 4 JF 45 i% RNA (long non-coding RNA, IncRNA)
Yang 451 | FH#E— R R 38 Bk RNA 05 R #0 1
BE J BE AR 2H 4 IncRNA 92387254k, 3tk
P32 Fh g 2 R FE3K 9 IncRNA | H A LINC00261
16 BE 2 ZUh BOEH g8 BER F A B RS
48.79 A, £ BE HH G 8P 300 H B Bk b
A FRFGE 181,82 £ 2 Rk R B ¥ T8
ApgEH, FATH A qRT-PCR £ ARK M 1 LINC00261
FEHEHEIEH 28Rk R BE K i A
BURA IR IE K- A2 4, I LU G 120 1 A 444
B, WL HRVE T LINCO0261 7 BE & A= i A& v iy ]
REVEFIBL

1 ARSI

1.1 #4+

A ST R 25 4500 R B Ae B2 DL S Ak ifE (2014)
WSS =B R P g BE B ) N ZE X DR B B L &5
7B BRI B W 4141 BE 4141
IEHEEERR E AN (B LA G855 B
ML BRI T >2 cm) FRAK 20 i, BT At
RATARBIBAST , H AL, 85 S JEELLD] F o
1.2 %7k
121 gifalsse EREEURR AR (Het-
1A) \BE 4l & (BE CP-A) J BE A ¢ I 9 40 M &
(OE33 Fl skgtd ) 80 T8 10% JIG 25 ML ) 1640 1535
Ferh, B 37°C 5% COSEFRAFE T 137, X BUAEK M
HEATSE . NJRIRT 4000 B b i 40 i OR s b oG, LA
NIV LT A 20 M A S i 5% 2 A0
1.2.2 ¢RT-PCR FIHEE AB 24w % 120 A i
HAREASEBAZ R (4335 DNA [ RNA J miRNA) fir fiff
B RecoverAll™ Total Nucleic Acid Isolation Kit for
FFPE Tissues 7| & 32 HUs RNA ; #] ] TaKaRa 2 7] 1

&L mRNA 50 & $E BUAN A B RNA, SR J5 ) qRT-
PCR A LINC00261 3k, LA B-actin NS, 5l
Wi ik an F « LINC00261 . | Ji#, 5'-GCATTGTGTTGT-
CAGC CTCA-3', F %, 5'-AACCTACAAGTGGTCT-
GGGG-3'; B-actin: [Ji#, 5" -ATTGGCAATGAGCGGTTC-
3', Fi#,5'-GGATGCCACAGGACTCCAT-3',
1.2.3  [r#aes LHERE S T LINCO0261 kK148
b KNG T 20 RS 7% T VR 2T 48 240 P ) 57
J2 s B E R IR R EE SRR I | S A TR K
PG T LR 7 24 48 .72 h J5HEHCAH ML EL RNA;
qRT-PCR 246 LINCO0261 B2k, LA B-actin AHZ
1.2.4 Moy AT E T LINCO0261 1235
BEFRIAH A (LV-LINC00261 , Jb 50 MfE i 37 78 A= Py Rl B
ABRAT]) , DAL gy b 1 X6 B A K0 ARG T 48
MI(MOI=20),24 h J5 B # 5 S 58, gk 5% 48 h )5
1T qRT-PCR il ( LINC00261 ) & Western blot £
(FOXA2) , L 47 Jo 78 Sy 41 1Y 55 41 18 0 75 3114
LV-NC 1E 2 B PEXF B8 DA FOXA2 12 9 B 3¢ 1k 2k 1K
(LV- FOXA2 b 5t v 57 2 A= YR A PR | ) 5% gy
AE TR BRI R ARG T 40 A (MOT =20)24 h J5 5T
G FRHE 6 h 5 HOE TR A B SOIH R A% 1 o A ik
N ,48 h J5HE BN 5 & [, Western blot #3l] FOXA2 |
CDX2 KB o3 Ak br s 8 H 2 (mucin 2, MUC2) 25
FIRIKFARAE, LA B-actin RiKIKF- NS,
1.3 %t E oM

KT SPSS 17.0 GE it 8 F it 47 73 #r , 58 90 54 LA
X =5 /8,47 Student-t 5565 ANOVA J7 220347, P <
0.05 I\ Ky ZEFHAG R L

2 #R
2.1 LINC00261 724 % A% 5% 40 LR A7 A B A8 % 20 e &
LA E &y

BATFI A qRT-PCR A T 20 451 1 # &4 Stk 1
FeeH 41,20 i) BE 4 20 ) 20 5] & 45 fit 98 4 21
LINC00261 )31k, 45 R38R 7F BE %l 41 41
FrAcd  LINCO0261 k% 1E 7 & 45 Wtk I fz 41 2135
B EJH (P <0.01, B 1A) ; i — 25, ATHKW T
LINC00261 7£ IE & & Wik - 41l R (Het-1A) BE
Yiijfi = ( BE CP-A) [z BE #H 5 i 98 41 Jifl & ( OE33 Al
skgtd ) HH Ik, 45 PR TE BE 41 R I BE AR
FEANHE R, LINC00261 &3k /K45 1E 8 B4 Ik



http: //aammt. tmmu. edu. cn

B =R R AR ,2017,39(1) 69

R A 2 (P <0.05, & 1B)

20+
. P<0.01
L 1
) 15 .
K
o P<0.01 -
= 101 -
g . —=i=—
S 5 _— =
Z H -
0 L—damptiee . .

IEWEE L& BE BERE @
100
%f[ 90}
\ﬁ 80+ b
f i
5 7 b
® 60+
= 50f
£ 40t
& 30 a
S 20t
)]
Z 10}
— 0 i : N

Het-1A BECP-A  OE33 skgt4

A:LINCO0261 f£ £ A% 8K £k 484% BE BB B A%

B85 2020 ¥ ¢4 & ik ;B LINC00261 fE48 £ 20 i & P o4 R ik

(VA Het-1A 258 #H 1) a:P<0.05,%5 Het-1A bk,

b:P <0.05,%5 BE CP-A ikt

1 ¢RT-PCR #ill LINC00261 7E R & IR A LR R
XA RPHRIE

2.2 BRBEFEAMERES T LINCO026] & ik K-F44 T 40
AT T AR BT 4E 40 1 372 10 ARG
T2 B Ay 20 BT, )25 UE S A R e o MRS 5 T
H: LINC00261 #3503 (P <0.05) , £ B H
— R PR AR 1 B s TR (1] 2)
2.3 AWM B F 54T LINC00261 A5 FOXA2 &
KL
LINCO0261 4> 4 924 bp, 5 {i F YL o {4 20p11. 21
(22 541 191 ~22 559 280) , M A5 B 2: Wiy
% (www. ensembl. org) , FoAT A BLHAG 477 T X HE 2R
H A2 (forkhead box protein A2, FOXA2) (22 561 643 ~
22 566 093) FifFEshFIXE (K 3) ., $#7m LINC00261

HES 5 FOXA2 ki TPk I o

250 Ot 24h a
JLFF 48 h
W LEE 72 h

2.0t

1.5F

LINC00261 A% eikh

1. 484052 .0 pmol/L £8;3:100 pmol/L 42 ;4 :300 pmol/L

#1;5:1 000 pmol/L 28 a:P <0.05, %5 %f B 4Ltk

E 2 qRT-PCR&MERFERBREST AR THAE
LINC00261 &3x354k

2.4 LINCO0261 18 J& & 35 3 3+ FOXA2 %3k #9 %8
A T UESE LINC00261 1] 45 FOXA2 [R5,
FATHEE T LINCO0261 18 575 5 48 44 I 1 Je AR R T
AR, 25 5N E 4 Bz, LINC00261 ek 7K ) L iE ]
B FOXA2 FEHMFRIAKFE(P<0.05),

1.6
1.4+
1.2+
1.0}
0.8
0.6
0.4

i
0 . .
1 2
1 2 3

FOXA2(55x107)— |M_——

oo . ®

1: %88 40,2, LV-NC;3:LV-LINC00261 A qRT-PCR #: |
%2 % ;B:Western blot #5M 2%  a:P<0.05 |, 53820 %
LV-NC b

4 LINC00261 185 HH#3t FOXA2 RiZH RN

LINCO0261 AHx} ik

3

24.45kb Forward strand me—
22,552,500 22,555,000 22,557,500 22,560,000 22,562,500 22,565,000 22.567.500 22,570,000 22,572,500 22,575,00
Contigs. AL121722.9 >
Genes (GENCODE). "~ - : : R
< Up <R 88L20.3-001
lincRNA lincRNA
22,552,500 22,555,000 22,557,500 22,560,000 22,562,500 22,565,000 22,567,500 22,570,000 22,572,500 22,575,00
strand 24.45kb
Gene Legend I merged Ensembl/Havana I RNA gene

3 AYERFESIRT LINC00261 fi-F FOXA2 Fiff/33hF X1



70 S SRR AR ,2017,39(1)

http: //aammt. tmmu. edu. cn

2.5 _EiF FOXA2 4k ik xt8i % & A 2 dt i 5 F CDX2
P& ) Y &l XL AG

AT FOXA2 923055 8 3R 38 2 A FE g AR T
AL, AR iR ZRIA FOXA2 AN IR 2% 5% M IR IR 75
T CDX2 K35 B 40 A 53 1 38 0 25 1 52 e, 25 SR AN 1]
5 R, BR % g SRR rl 5 = AR T 40 il FOXA2 3%
IBHY T e CDX2 3R 1Y b3 ( [R) B ml IS It AH
IR Bz Amic ) MUC2 R I 3RIK ) 5 7% Y FOXA2 J5
NG T 20, 7E IR 2 5 MIHIRISE & T, H CDX2 3%
IR AR AER B pRic Y MUC2 & &bt ok da
) LI 45 SRR FOXA2 | 22356 0] BT AE G T
Y M AE IR 7 8 SR T CDX2 ik KAtk 3
I AR

1 2 3 4
FOXA2(55x10°)— | amc———m—— a—
CDX2(37x10°)— -
—

MUC2(40x10°)—

Bractin(42x10")— S S —

1.2 M8 20 ;2 LV-FOXA2 % 4 20,;3: AB % 7 28 ( AB 3% acid
and bile, A ; acid, pH = 5; B: bile acid, &4 A28, % 7 & A4
300 pmol/L) ;4;LV-FOXA2 + AB 41
E 5 _Eif FOXA2 FiAx# R TR BRES CDX2 MUC2
EBRIEMZIT

3 itig

IncRNA J&—28%56 A K B #E 3 200nt %) RNA 43
Fo AEA,IncRNA 7E£E F 543 neRNA #5511
KEBST, B AT Aty 5 R 76 56 PR 41 3 [ PN 1 4 A1
Wz BN DA B, R H— EEOA N 25 %
MRS HIT AR A RS R, IncRNA Sl 2 ¢ W 35t
FRABA 55 5 S 45 7 it Ja L | R R 4R 45 2 R L
il , 2E A0 A= i Sl b R R AR

lincRNA J&— 28 T 4 i A 1 56 K 22 ], K
11 2000t ) K HE g B RNA (47 F 56 B ] ) In-
cRNA) “7 0 PR B LT3 lineRNA, B H 5
CHIR AR RE M A 2 1% . HOX %% 5% )z S RNA
(HOX transcript antisense RNA, HOTAIR) 255 1 {~#%
RIEA SRR AE ATRY lineRNA, € A7 T ARG (0
1 12q13. 13 X3 HOX F:H Fik HOXC11 FeK i) X
BE, 4if5 2.2 kb KBRS RNA 201, AN g AT 4] 2
J5T, HOTATR 7EL MR | JBE i T 40 98 . 5 M 1 1)

JRUJRE 2 22 b R g v ik B3 A 95 R 9 2
W R ROAE A I G . HORTEFSE B8 , HOTAIR
AL S Z M I E A 2 (polycomb repressive-
complex 2, PRC2) FL[RIfE I, A £ 2 11 H3 56 27 {oidi
SR = LAk, TTRE IR p21 PTEN K WIF1 253 [H
%3k, It X Se 3 R 5 pS3 Wt [ Akt 2545 5
X %, T 8 1 200 P 400 T A 2R B AR 2 M
R R R IFE A Y AE 7 lincRNA-
ANRIL lincRNA-Xist % H §if-t 2 8% 1E 5278 A AR 20 i %
B MR R A R R R

LINC00261 J&—#| Fi] RNA | Fp 4 R & B9 16 BE
41} BE AHEHRE AL FEFARY lincRNA, A
IEH B FRAL BRI T R LR LRk
5 32 B IncRNA Hr ¥ 5 8.3, 20 1 g 48,79 A
181.82 /%11 FEAMESE o, ATHIH qRT-PCR £ AR
Kl T 20 ] 1E H B BRIk _E Bz 2147 ,20 4] BE 2041
20 i B 4141 LINCO0261 Fy ik, 45 5 /R 1E
HE A BE K4 B e 2 4L kR A H | LINC00261 3
IREOEH R R AU B3 B, X — 451 4
71 LINC00261 (157 % ik 1] 5 BE 9% 4 Jo & A
5o BE W& A5 8 A8 SR 56 PR S A8 B IR 6
BB R R AR, R 5 5 A5 | R 24 26 A
Bk As , Hm i 2 RIS T AR AR, B 1R
MURZ AP AE B S B E 5 25 ol s, LR S R &
BT MR, BOL I HR B Ao Ak, ek
SECBE AU BRI RS T 40 2
A SR 5% 5% K IR 7] 75 5 LINCO0261 fy 3
35, E— 4R LINC00261 i 2% £ 5 7 BE By
KRS EE,

LINCO0261 E v T-Yufa ik 20pl1.21(22 541 191 ~
22 559 280) , Fil F A= W1 B S0 T B O o, 3T & B
HAA T T FOXA2(22 561 643 ~22 566 093) LM
X3k, FOXA2 J& 33k HE % 5 [ ZE i 1) — >
B, e FL SR RG T R T R R B
A A (A PO RN N A RS e S50 22 0 TR FE B
VERRTT . BRTAORTSE 2 W] FOXA2 75120 jfd i T2
i o WLZ i i 2 400 i 5 £ A P e 2 S B T
PEFIY T TineRNA AT 3 32 37 S5 90 i e 00 5 5 1 2
AW 4 22 By 2T At 31T BR 4R G S PR R, 494
SER3 XIST %, [H & A T#E M LINC00261 1] fE S
5 FOXA2 ik AR £, 20 [ I8 fr e s H 12

( caudal-related homeobox transcription factor-2, CDX2 )



http: //aammt. tmmu. edu. cn

B =R R AR ,2017,39(1) 71

R B T Ao b 7 T i — A AR R R, H3kik
RS T A M A AR R A, BE &
AT, FOXA2 & CDX2 4% 5 45 1 S R 15 7,
Watts 25110 Fi] FH 4 2 DR RUBSS ZRGIE S 76 IR iR 2 7 3t A v
FOXA2 RIHSEZE 6 T CDX2 58+ +7 kb X8, 48
SEf MRS R RTE T Rfxl (regulatory factor x 1) 28 DA
W] CDX2 (5%, Hix — Ll fE 2 F 80Uk B ot ##
HIFELE . PEIL, FRATHED . 76 BE M9 kA4 R R R
o, R R AT S LINC00261 S8 Fif Rk, HT
PLakIiBR FOXA2 LR ()% 5% , kil i )6 75 CDX2 4%
(el I HA Y AR . N TUESEX — A48, 3 A
TSR T LINCO0261 1295 75 1% YL X} FOXA2 ik (1)
S, 25 4L 7R LINC00261 235 7K - 1) b i W] i 241
TG T 40 M FOXA2 2 1 3RA K- (P <0.05)
HE—2  FATHET T L FOXA2 ek X R 2 75 M IR R
W5 T CDX2 ik J 41 il 43 Ab 3 T A5 (5, 45 SR 0IE
S FOXA2 |- i3k n] BHL W A VR i 1 200 e 192 7% i
JHER ST T CDX2 ik A bR B A2k, ik
gk BLELUR FOXA2 & LINC00261 35 BE & 4= 1
BT T

ARSI AR /R LINC00261 £ BE (1) & 4= i & v
RAFEEVER, FLnT R 5 kIR FOXA2 [y 5L R 4 5%
AKX, TEHE—LRym A TH A Co-IP CHIP %5
D7 LG LINC00261 £ P IR % FOXA2 ik i Bk 4y
FHLH, Hofe Sk BE & Az KXo TR A6 97 42 48
1) S

S 30k

(U] BB, #h=1=, Tk, 55 Baet BAF2IAILH(E
TR, 201146 H SR [J]. B ies:, 2011, 16(8):
485 —486.

(2] SRR, EMS, G, Barrett A SR 19 41 S0 E
ZFizWrlJ]. ERE2~, 2011, 40(10) ; 1031 - 1033.

[3] Yang X, Song J H, Cheng Y, et al. Long non-coding RNA
HNF1A-ASI regulates proliferation and migration in oesophag-
eal adenocarcinoma cells[ J]. Gut, 2014, 63 (6). 881 —
890. DOI: 10. 1136/ gutjnl-2013-305266

[4] Sun Y G, Wang X W, Yang S M, et al. Inhibition of nu-
cleostemin upregulates CDX2 expression in HT29 cells in re-
sponse to bile acid exposure: implications in the pathogenesis
of Barrett’ s esophagus[J]. J Gastrointest Surg, 2009, 13
(8): 1430 - 1439. DOI. 10.1007/s11605- 009-0899-2

[5] RMyE, skEipge, PhCsE, 56 LincRNA [WRFFRH#ERE(T].
FE prigi #2438 , 2012335(1) : 6 -9.
(6] ZEMifh, EMmE, kT, % KEEEHIS RNA HOTAIR
TEENE R h I BE TS [T ] Ak 5 A Y B
J&, 2015, 42(3): 228 -235.
[7] Hajjari M, Salavaty A. HOTAIR; an oncogenic long non-cod-
ing RNA in different cancers[J]. Cancer Biol Med, 2015,
12(1): 1 -9. DOI. 10.7497/]. issn. 2095-3941. 2015. 0006
[8] Dey B K, Mueller A C, Dutta A. Long non-coding RNAs as
emerging regulators of differentiation, development, and dis-
ease[ J]. Transcription, 2014, 5(4): €944014. DOI; 10.
4161/21541272.2014.944014
[9] Sarosi G, Brown G, Jaiswal K, et al. Bone marrow progenitor
cells contribute to esophageal regeneration and metaplasia in a
rat model of Barrett’ s esophagus[J]. Dis Esophagus, 2008,
21(1): 43 -50. DOI. 10.1111/j. 1442-2050.2007.00744. x
[10] Nicholson A M, Graham T A, Simpson A, et al. Barrett’s
metaplasia glands are clonal, contain multiple stem cells and
share a common squamous progenitor [ J ]. Gut, 2012, 61
(10) . 1380 —1389. DOI: 10. 1136/ gutjnl-2011-301174

[11] Doupé D P, Alcolea M P, Roshan A, et al. A single pro-
genitor population switches behavior to maintain and repair e-
sophageal epithelium [ J ]. Science, 2012, 337 (6098 ) .
1091 - 1093. DOI. 10. 1126/science. 1218835

[12] Arenas E. Foxa2: the rise and fall of dopamine neurons[J].
Cell Stem Cell, 2008, 2(2): 110 - 112. DOI. 10. 1016/].
stem. 2008.01.012

[13] Kaestner K H. The FoxA factors in organogenesis and differ-
entiation[ J]. Curr Opin Genet Dev, 2010, 20(5) : 527 -
532. DOI: 10.1016/]. gde. 2010. 06. 005

[14] Zhu H. Forkhead box transcription factors in embryonic
heart development and congenital heart disease [ J]. Life
Sei, 2016, 144, 194-201. DOI. 10. 1016/j. Ifs. 2015. 12.
001

[15] Nakagawa H, Whelan K, Lynch J P. Mechanisms of Bar-
rett’ s oesophagus; intestinal differentiation, stem cells, and
tissue models[ J]. Best Pract Res Clin Gastroenterol, 2015,
29(1): 3 -16. DOI. 10. 1016/]. bpg. 2014. 11. 001

[16] Watts J A, Zhang C, Klein-Szanto A J, et al. Study of FoxA
pioneer factor at silent genes reveals Rfx-repressed enhancer
at Cdx2 and a potential indicator of esophageal adenocarcino-
ma development[ J ]. PLoS Genet, 2011, 7(9) : €1002277.
DOI.; 10.1371/journal. pgen. 1002277

(Yr75:2016-06-30 ; & [H :2016-09-23 )
(%h# X )



