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IncRNA XIST regulates the malignant biological behaviors of colorectal cancer
HCT-8 cells through miR-32-5p/EZH?2 molecular axis

WU Ruiping, CHEN Guanyang, CHEN Zhikang (Colorectal and Anal Surgery, Xiangya Hospital of Central South University, Chang-
sha 410008, Hunan, China)

[Abstract] Objective: To explore the mechanism of IncRNA XIST (XIST) regulating the biological behaviors of colorectal cancer
HCT-8 cells via miR-32-5p/EZH2 (enhancer of Zeste homolog 2) axis. Methods: A total of 28 pairs of cancer tissues and corresponding
para-cancerous tissues form colorectal cancer patients with complete clinical data were collected from the Colorectal and Anal Surgery,
Xiangya Hospital of Central South University during July 2014 and August 2018. The expression levels of IncRNA XIST and miR-32-
Sp in colorectal cancer tissues and cell lines were detected by qPCR. The targeted relationship between IncRNA XIST, miR-32-5p and
EZH2 was verified by dual luciferase reporter gene, and the expression level of EZH2 was further detected by WB. The proliferation,
migration and apoptosis of HCT-8 cells were detected by CCK-8, Transwell and flow cytometry with Annexin V-FITC/PI staining, re-
spectively. Results: IncRNA XIST was highly expressed in colorectal cancer tissues and cell lines with the highest expression in HCT-8
cells (P<0.05 or P<0.01). Dual luciferase reporter gene assay validated that IncRNA XIST negatively regulated miR-32-5p (P<0.05),
and EZH2 was a target gene of miR-32-5p. Knockdown of IncRNA XIST inhibited proliferation and migration and induced apoptosis of
HCT-8 cells (P<0.05 or P<0.01). Further experiments demonstrated that knockdown of IncRNA XIST up-regulated the expression of
miR-32-5p and further down-regulated the expression level of EZH2, thereby inhibiting the proliferation and migration of HCT-8 cells
and inducing apoptosis. Conclusion: IncRNA XIST promotes proliferation, migration and inhibits apoptosis of HCT-8 cells via miR-32-
Sp/EZH2 axis.
[Key words] colorectal cancer; IncRNA XIST; miR-32-5p; enhancer of zeste homolog 2 (EZH2); proliferation; migration; apoptosis
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sh-IncRNA XIST. miR-32-5p mimic/inhibitor. sh-
EZH2 W T 1L ZR 4t AR A BR A W] g4 i
DMEM #% 7% % | TRIzol 7] %1 %% 3¢ i 71 & . SYBR
Green qPCR MasterMix ik 7] &3 4 J Lipofectamine
2000 %4+ Thermo Scientific /A 7 , RAPI &5 H 2 il Wi
J BCA R &6 3L [ Invitrogen /A & , CCK-8 Al An-
nexin V-FITC/PLi{ 77l &0 T b il 5 AR MR A B
/v #) , Dual-Luciferase Reporter Assay Kit Il 3£ T Pro-
mega A A, Transwell /N W H BT A Rl BEFRAX 52
e B PCRAX  HELIK AR EE IR Al 2 R Se 38 H 3% [
Thermo Fisher Scientific 23 7] , &8 4 A 1 5 0L HLUK
R B AL AN — AR A R A A .
12 mpadsk

2 i 5 7% 25 A - 37 °C L 5% CO, 7 10% Jifi 4 1

E B2 100 Uml fIEEH % 0.1 ¢/ml ) DMEM. ¥
X B N IE 7 45 E R 36 4T i FHC AN 45 B i 40
Jitl /2 (HCT-8 LoVo- T84) 4 fitd FH JE i 1 1k =5 0 J » #%
FlfE 6 FLAR A (1O AN/FL) , B FL I 2 mi 4H i 37
37 °C5%CO, 5555 24 h 5 ] .
13 mips

W 55 BB KR HCT-8 4 e, F B i 33k 47 94 1k
b BRI EUS R A % I R 13 10° A/l H 2
ml/ L 40 & R A 2 6 FLAR -, £E 37 °C L 5%CO, B
FEHE % 9% 24 h, # 18 Lipofectamine 2000 %% 44 7
147 sh-IncRNA XIST.miR-32-5p mimic/inhibitor . sh-
EZH2 %% g%, 7 Je 48 h J5 T 0t A EE T WL 540 fa
PR
1.4 qPCR &M 25 A W & 20 22 R m Il & F IncRNA
XIST #= miR-32-5p &9 % i K -F

WL £R I PR 4L 2R A A G 4t it , Y TRIzol ik 71 2 43
i) B B ZE RN 4 PR ) s RNA, ) B i e e Dk
o I RNA B FE . Bl 5 2E 47 100 5% 5% & B cDNA, #%
H SYBR GREEN it il & % ] XJ IncRNA XIST A
miR-32-5p KL HEATRI, LU AN S . KH]
Primer Prenier5.0 #XAF3E 1T 51 Wit , % 51 W07 51 I
F 1. BEJG 3R G B L 4R R 20 pl i PCR
SR ZR (2 Wl RS P24 .10 pl SYBR Green Mix.
RIS (10 pmol/D %% 0.5 ul & 7 ul dH,0]. PCR
PIEGH B HN 95 °C 5 min, SR 5 3 5 M - 94 °CAF 1
30 5,60 °CiE K 30 s, BEAT 45 NEIR . K& 45 5% H
2T

#*1 qPCR5|¥F5
Tab.1 Primer sequence for gPCR

Gene Primer sequence
U6 F: 5'-CTCGCTTCGGCAGCACA-3'
R: 5'-AACGCTTCACGAATTTGCGT-3'
GAPDH F: 5'-GGTGAAGGTCGGAGTCAACG-3'
R: 5'-CAAAGTTGTCATGGATGCACC-3'
miR-32-5p F: 5'-GGAGAUAUUGCACAUUACUA-3'

R: 5-UUAGUGUGUGUGAUAUUUUC-3'
IncRNA XIST  F: 5“ACTACCACTGGGCAACAAC-3'
R: 5'-AATGAAGAGCTTGACGTGTG-3'

1.5 WB##M HCT-8 fafie. ¥ EZH2 & & &9 & £ K-F
YL a5 H AR K% 7% 5 H RIPA 2 $2 X
0 M R, P BCA BRI S0 E B U B Ak
FERNARE o TR0 10% 5 TR I Tt i A LA 7 R .
HE IR FL UK T LR R B K, T LR R 80V, H TR 2%
PN AT B 2.5 h 2 S5 SR A I VR B 1 R B 2
PVDF i |, 1% rL I 22 A K, FEL R D 80 V R4 4% i
1 he IV S, 8 A2 E T 5% BINLTE 90k H 4ERF
1 h, A H AP I ON#% 121 000 FRE ) — Pt 4 °Cid 7 5
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H. KH, %% 30, TBSTIERE 3K, FHX 5 min. B
Ja MNF% 155 000 # B0 90, = IRH M 1 he TBST
Vel 3 kG, NN ECLAL 2 KOG B T B IR g R 4
WK%, Tmage T4 1 45 EAT 2K 8 AT o
1.6 % K & B 3 if IncRNA XIST. miR-32-5p #=
EZH2 #9326 % &

56 IncRNA XIST.miR-32-5p Al EZH2 [ 3'-
UTR 27 514 N\ 258 K G R B R R R . W3R
K BAA 5 56 U BAK o ) 3k B 4L 3] 293T 41 i, £E
37 °C+5% CO, 5 7: 45 7% 8 h J5 4 0.5 ml % 10% G4
ML3E , A& Pk R I IE % DMEM B 953, 75 37 °C..
5%CO, 5 TR 15 77 48 h, UL . 5% ) R BRAS DU
22 WX 't 2 Wl 41 o 58 DR AR 8 B 45 5 SR H A
ASCASE WU 2 K A B SR, I LI B AR
e
1.7  CCK-8#& M HCT-8 #m it 69 ¥4 74 7% /7

SEOGHT 1 d, ¥ BB 53102 AN/FL 1 41 il 25 5 0 s e
J& & AT 96 FLAR 1, B T 37 °CRE FRF R 9%
24 h, BEFLINN 10 pul CCK-8 VA, 37 CCHE 7R/ I & 2
h, T ARG 5 %K 490 nm AL B G EEFE (DMl . %
BI3IMNEE S, B O EEE 3 K.
1.8 Transwell # HCT-8 %8 it 69 iL 4% 88 7

WG e J5 25 20 HCT-8 41 g 3% 77 22 6 2000 J5 1 Ak
AbFE, FE R0 2 Transwell /2 H7E 2 1 200 pl 40
ML B, N =M 500 pl 7 10% i 4 1 ) DMEM
Ri 7R3, T 37 °C.5%CO, 5577 24 ho Bl J5 HUH /N2 I
PEEMALIE B0, PBS v 2 Uk, FH 4% 2 B H
it [ 5 422 22 FE 30 I B/ N AL R B4 15 min, 45
fn 55 4L 4 15 min, PBS M6 /NE, TR G T 2B~

PULE=Sn
1.9  Annexin V-FITC/PI % & i X 41 i AU A& ) HCT-8
‘| LA K-

A 0o B AR K IR B i 25 4 HCT-8 4 i, H
TH¥ 1) PBS H 240 il — X, 2 000xg &40 10 min, B
Y. BE S AN 300 wl f 1 &5 & 9% 1h i T 41
J& 5 N 500 pl 42 /i 7144 22 pP AT 5 ul Annexin V-
FITC, ZRE Y6 T 15 min, 2R )5 £ _EVLET 5 min 75
I 2.5 pl PTG, fi J5 4NN 200 pl () 1x 456 22 1R
b A PSR U 2 PR T
1.10 %itsae

gPCR. WB. CCK-8. Transwell. Annexin V-FITC/
PI et 3 s AR AN S5 S 36 4 F 4 3 K. K SPSS
20.0 B A AT Gt v #E 43 4 » F GraphPad Prism 7 4%
PRI R o TR s DL a+s Row, W2 A bR H
K5, 2 20 1) LK F B R R U7 Z 40 . LA P<0.05
B P<0.01 £RZE /A Gt E L.

2 & R

2.1 IncRNAXIST £ 4 A MR A mfe & F 69 &
KRG BRI AR £ R

qPCR £ 45 5 575, IncRNA XIST 75 45 B i
2R (1R IA KT B3 TR 55 4121 (P<0.01,
1A), IncRNA XIST 7£ 45 B i 41 i & R 1A 7K
VIR E T N IEH 45 B R 4H i FHC (P<0.05, &
1B, H7E HCT-8 4H }f H 2 ik 7K °F & =1 » % HCT-8
MR TIEaseit. LRGERERH, BEmEEN
IncRNA XIST il e 545 E s I R IR A % V1B & .
I PR 23 B 45 5 (£ 2) , IncRNA XIST 7E 11~V i 45
Jrge B H R R IE & T 1 ~ 1T P<0.01) 5 177 &
WS A R 5 205 IncRNA XIST (3R IE % 57+
YRG5 3 L (3 P>0.05)

#2 IncRNA XIST EE AL PHRERE
SilmRRIEFFIER X 5
Tab.2 The relationship between expression of IncRNA XIST
in colorectal cancer tissues and clinicopathological features

of patients with colorectal cancer

Expression of IncRNA XIST

Feature N
xX+s tF P

Gender 0.45 0.87
Male 13 1.86+0.65
Female 15 1.92+0.84

Age(t/a) 0.95 0.41
<50 11 2.11+£0.67
=50 17 1.91+0.72

Grading 1.12 0.24
Gl 8 2.02+0.71
G2 10 2.08+0.64
G3 10 1.96+0.85

TNM stage 3.25 0.008
[+1I 15 1.57+0.75
HI+1V 13 2.46+0.82

22 &% IncRNA XIST *T 49 %] HCT-8 4m JtL 38 74 | it
#HiHFmi AT

qPCRAG I 285 F i, 5 NC 2H LU, % J% IncRNA
XIST J& {2 T i IncRNA XIST £ HCT-8 4l iy rh (55
JKF-(P<0.01, B 2A) . CCK-8 il 45 587, 5 NC 4L
L , i F% IncRNA XIST f2. 2 K i HCT-8 41 A it B 4
W 71(P<0.05, K 2B) . Transwell #5285 5 578 , 5 NC
ZHHEAE, mi % IncRNA XIST I 25 11 HCT-8 41 filiL £
(P<0.01,&2C.D). Annexin V-FITC/PI %%t 37 20 4H il
ARG 25 B 5% 5 15 NC 4L LR B, Rl B# IncRNA XIST 7
SHCT-8 414 1-(P<0.05, F2E.F). LA K,
i P& IncRNA XIST REf% . & 411 HCT-8 4 i 3t 5 At
%, 5 S HCT-SYiE T,
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2.3 IncRNA XIST ¥2 &) £& 4 miR-32-5p
WG B S B JE Starbase TN 45 R R, In-
cRNA XIST /& miR-32-5p f-7E HAMNTHIEI3A), [FII,
RCFHCFRME R 7 2 D] s 3045 S oK, i ik miR-32-5p
SBEHNH] IncRNA XIST-Wt {5 6 R BRE 1 (P<0.01,
A

Relative expression
level of IncRNA XIST
N

Para-cancer Cancer

3B), Hf IncRNA XIST-Mut % )t & Fig 3% 7 6 & & 1
N E FH s QPCRAGIN 285 2 7, i P IncRNA XIST 2
# P miR-32-5p ZEE/KF-(P<0.01, B 3C) . LiAR4S
RFZ W], IncRNA XIST fe #E 7] 45 & miR-32-5p 1) 3'-
UTR [X 35, 7 H A7 4% miR-32-5p (i KT

B

AA

A
A
-

> »

Relative expression
level of IncRNA XIST

FHC  HCT-8 T84  LoVo

“P<0.01 vs Para-cancer group; “P<0.05, ““P<0.01 vs FHC group; #P<0.05 vs HCT-8 group
1 IncRNA XIST 45 E A LR(A) K AR B)FERIA
Fig.1 High expression of IncRNA XIST in colorectal cancer tissues(A) and cell lines(B)

A C b =z
=515 s
25 Lof £ 600
8 % g 400 -
2 .58 05 — )
£ FT 5 200
ST o <
5 NC  sh-IncRNA XIST E 0™ "NC sh-IncRNA XIST
B % 2017 Hnernaxast 7+ E NC sh-incRNAXIST  F_
E 1.51 : 0.024 0.049 :.'}0 0.023 %
.g ‘ & 1 |
s 10 R 1 " 2
S 05 A~ " L
g 1 "1 &
= 0 Moes | set oo | ess) &0
o} 1 2 3 4 IO I A I NC  sh-IncRNA XIST
Time (t/d) Annexin V-FITC

"P<0.05, "P<0.01
A: The expression of IncRNA XIST of HCT-8 cells was detected by qPCR; B: The proliferation of HCT-8 cells was detected by CCK-8;
C and D: The migration of HCT-8 cells was detected by Transwell assay(x40); E and F: The apoptosis of HCT-8 cells was detected by
Annexin V-FITC/PI double staining flow cytometry
2 Bjif%IncRNA XIST AT Hl HCT-8 4AREE5E I H15 SAAUE T
Fig.2 Knockdown of IncRNA XIST inhibited proliferation, migration and induced apoptosis of HCT-8 cells

A B %‘ C
-5 1.5 mNC
] m= miR-3205p
2 o g &
IncRNA XIST-Wt 5'(E(i,\('U(ill'l[‘.l\.[\ll'--,l\ll'(l;ll'(l;(l'.l\;'ltll'lY3' g 10 == Z o
has-miR-32-5p  3'ACGUUGAAUCAUUACACGUUAU §' H% g %
IncRNA XIST-Mut 5 GGACUGGCAAG-CGUCGAUGCUy = 0.5 == :é 5
§ 2
& IncRNA XIST- IncRNA XIST- NC  sh-IncRNA XIST
Wt Mut

“P<0.01
A: Starbase was used to predict the interaction between IncRNA XIST and miR-32-5p; B: Dual-luciferase reporter gene was applied to

detect the luciferase activity of 293T cells; C: qPCR was used to measure the expression of miR-32-5p in HCT-8 cells
3 IncRNA XIST #E[5)45 4 miR-32-5p
Fig.3 IncRNA XIST targetedly bound with miR-32-5p
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2.4 it & 3k miR-32-5p 47 %) HCT-8 4@ it 38 74 iL 4% 7
HFmie AT

qPCR i I 5 2R 2.7 , %% 4% miR-32-5p minic /5 ,
ENC A%, &2 i miR-32-5p 7£ HCT-8 H1 [ %
KK (P<0.01, I 4A) . CCK-8 kil 45 R B IR, 5
NC 41 F 45, i % ik miR-32-5p & % '~ i HCT-8 41l fi
18 58 7 77 (P<0.05, K1 2B) . Transwell A il 45 5 &
7, 5 NC AL EL#E , i ik miR-32-5p i 3 ] HCT-8
Y1 3 % (P<0.05, P 4C. D). Annexin V-FITC/PI
i A SO I 25 R B R, 5 NC 4 b, i Rk
miR-32-5p 5 5 HCT-8 4f ffl ] - (P<0.01, Bl 4E.F) .
R &5 52 0 i # ik miR-32-5p RERL T HCT-8

2 i H BE AT A 5 S AR T
2.5 miR-32-5p ¥e.1%) £ & EZH2

WG BB 2 TargetScan 70 A1 45 5 (& 5A)
7K, miR-32-5p fE4E A EZH2 1 3'-UTR X35, [FAIRT,
Wi 45 4 7 51 5 IncRNA XIST Al miR-32-5p 45 &5 7
FI 43 M E CEI 3ALSAD , HORUDE ol Z M 1 22 [ sk
IGAUESE, 1 2 IA miR-32-5p & i EZH2-Wt %t %
fifg i P4 (P<0.05, B 5C) , H 4 EZH2-Mut %¢ Yt 2 Fig i
TR 3 — 2R WB SZIG A I 45 SR 2R, id 3%
i5 miR-32-5p & Z i EZH2 1) 2614 /K F (P<0.01, &
5B D). MM A &1, miR-32-5p # i 47 i 9% EZH2 1)
FIkIKFo

A C D
2
By . NC miR-32-5p mimic 8 800 ﬁ
17} o * =3 E
S« 2.0f = £ 600
S & ==
5ELS g 400
£ (1)'0' 5 200
= © 0.5} 2
T35 o0 £ 0 . »
G . g = NC  miR-32-5p mimic
NC miR-32-5p mimic 2
B3 550 wesliE E NC miR-32-5p mimic F
e ) - .miR-32-5p mimic ‘:;10 0.023 ";10 0 ~ 15 *3%k
5 20 Te 4 1 L3 -
g 15 p . e 2 10 =
= wq G o e I
£ 10 ole] il o & :
% 0.5 #1 1 5 5
T 0 - . - “loan 592|881 119 < 5
o 3 ORI R NC _miR-32-5p mimic
Time (t/d)

Annexin V-FITC

"P<0.05, " P<0.01
A: The expression of miR-32-5p in HCT-8 cells was detected by qPCR; B: The proliferation of HCT-8 cells was detected by CCK-8;
C and D: The migration of HCT-8 cells was detected by Transwell assay(x200); E and F: The apoptosis of HCT-8 cells

was detected by Annexin V-FITC/PI double staining flow cytometry
4 T FIE miR-32-5p A& HCT-8 4APEIETE I 315 SR E T
Fig.4 Over-expression of miR-32-5p inhibited proliferation, migration and induced apoptosis of HCT-8 cells

A Cc » D
EZH2-Wt § (;lM\(?(.‘A(;U(;:\AlilTlilill'(I;(l'.l\.l\ll'/\3' E 1.5 ,;?;z_sz_sp g 15
has-miR-32-5p 3' ACGUUGAAUCAUVACACGUUAU & § 29 ok
[}
EZH2-Mut 5' GUACCAGUGAAUUUUGGUAGCA 3 & 1.0 T g ﬁ 1.0
R & - g 3
[ o
B ) _31.5?‘“ é’ 05 = 7‘; 0.5 ——
W W 0 = 5
e — 2 0 & 0
— — E EZH2-Wt  EZH2-Mut NC  miR-32-5p mimic

"P<0.05,"P<0.01 vs NC group

A: TargetScan database was used to predict the interaction between miR-32-5p and EZH2; B: WB was used to measure the expression

of EZH2 in HCT-8 cells; C and D: Dual-luciferase reporter gene was applied to detect the luciferase activity of 293T cells
5 miR-32-5p $8[E4E 4 EZH2
Fig.5 miR-32-5p targetedly bound with EZH2

2.6 IncRNA XIST i@ it miR-32-5p/EZH2 4 -F 4h 42 i
HCT-8 4m il 38 58 | it 4% 4 F 4 I A ==
WB F I 25 B 5w, 5 NC 4 L%, G sh-EZH2

3 2 PN HCT-8 40 fig o EZH2 1 % ik /KT (P<0.01,
K 6A) , H. sh-EZH2+pcDNA-IncRNA XIST 4 % sh-
EZH2+miR-32-5p inhibitor Z1 1 EZH2 ] % 1A KV 5
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NC A 6 & 2 1 % 5 (P<0.05) . CCK-8 /% Tran-
swell K/ 45 87~ , 5 NC 21 H ¢, i % EZH2 & 3%
I HCT-8 4 3t 5 K 3T # (35 P<0.05, ¥ 6B-D) , H.
sh-EZH2+pcDNA-IncRNA XIST 41 & sh-EZH2+miR-
32-5p inhibitor 21 F HCT-8 4f fitd 384 5 J2 i # 15 i 5
NC AH b TC &2 2 7% % 5% . Annexin V-FITC/PI & Jl 45
FEIR, 5NCH LR, m % EZH2 2.3 F il HCT-8 4

A

—_
W
i

i 12 7K 7 (P<0.05, K 6EF) , H. sh-EZH2+pcDNA-
IncRNA XIST 41 % sh-EZH2+miR-32-5p inhibitor Z1
HCT-8 41 ffl 7 127K °F 5 NC #H bt TC & 3 1 2 57 (P<
0.05). HIMEAT W, , i % IncRNA XIST _E 1 miR-32-5p
[ &3 7K 7, AT R I EZH2, 35 17 #0 1 HCT-8 41 Jit)
RGEFT R 15 S H T,

O ".-\ X »‘6‘0‘ 5 '-;C; - NC —_l*
"ci;'e? Y \&0\ % E AA A'Ié 9: 25 : ::::E;::;pcl)&\-lnckm\ XIST
& F z,v;y‘ﬁ aﬁ 1.0 = sob™ sh-EZH2+miR-32-5p inhibitor
Q,'\/ o\* & S .S
O & & o5 =
et e 205 - 5
74 4 J R —— = 2 2
< O =
S 8 S
GAPDH e s s s ~ 0 =
L S xS =
* VIS )
¥ SIS O
N $§,"'&
s & D o
C < B 1000
sh-EZH2+ sh-EZH2+ 800 A A
o0 T
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Fig.6 IncRNA XIST promoted proliferation, migration and induced apoptosis of in HCT-8 cells via miR-32-5p/EZH2 axis
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