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function in various tumors such as primary liver cancer, breast cancer and glioblastoma. However, the
expression, function and mechanism of MCM3AP-AS1 in cholangiocarcinoma are still poorly
understood. Therefore, this study was conducted to observe the expression of MCM3AP-ASI in
cholangiocarcinoma cells and its effect on cell proliferation and invasion, and preliminarily investigate
the underlying mechanism.

Methods: The expressions of MCM3AP-AS1 in cholangiocarcinoma cell lines (CCLP, RBE, 9810,
HuCCT1) and human intrahepatic bile duct epithelial cell line (HIBEC) were detected by qRT-PCR. In
cholangiocarcinoma cells after transfection with MCM3AP-AS1 siRNA, using cholangiocarcinoma cells
transfected with scrambled sequences as negative control, the changes in proliferative and invasion
abilities were determined by MTT assay and Transwell assay, and the changes in expressions of the
proteins associated with the JAK/STAT3 signaling pathway and epithelial-mesenchymal transition
(EMT) process were determined by Western blot. Finally, functional rescue experiment was performed
using the JAK/STAT3 pathway agonist leukemia inhibitory factor (LIF) for validation.

Results: The expressions of MCM3AP-AS1 in all cholangiocarcinoma cell lines were significantly
higher than that in HIBEC (all P<0.05). In CCLP cells after transfection with MCM3AP-AS1 siRNA
compared with negative control, the proliferative and invasion abilities were significantly decreased
(both P<0.05); the expression levels of JAK1/2 and STAT3 showed no significant changes (both P>
0.05), but the expression levels of p-JAK1/2 and p-STAT3 were significantly decreased (both P<0.05),
and meanwhile, the expression of EMT-related protein E-cadherin was increased and vimentin was
decreased (both P<0.05). The results of functional rescue experiment showed that the effects of
MCM3AP-ASI silencing on CCLP cells were all abolished by simultaneous addition of LIF, and all
parameters had no significant differences with those in negative control group (all P>0.05).

Conclusion: The expression MCM3AP-AS1 is up-regulated in cholangiocarcinoma cells, and it
promotes the cell proliferation and invasion of the cholangiocarcinoma cells probably through activating
the JAK/STAT?3 signaling pathway and EMT process.

Bile Duct Neoplasms; RNA, Long Noncoding; Cell Proliferation; Neoplasm Invasiveness

CLC number: R735.8
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1.1 FEEEFRF

JH 45 9 40 M Bk (CCLP. RBE. 9810,
HuCCT1) B A JF PB4 | 7 40 i bk HIBEC (3% 4%
FNT, PERI) . RPMI-1640 85 35 5 (Gibeo 24
A, 5[ ). TRIzol iX 7] (Thermo Fisher Scientific 7%
H]) . Nano Drop ND-1000 %540/ A] UWLOGEE 3t (Thermo
Fisher Scientific A ] ) . & HEIB AN & ( LiFHE S
KA ) . MTT 4 i3 58 i 7 & ( H 78 Dojindo
2w ) . Transwell i ] & (o [ Corning 24 7] ) |
E-cadherin — 3t ( 3£ [# Santa Cruz 2\ 7] ) . vimentin —
Pt (3£ H cell signaling /A 7] ) . STAT3 }% p-STAT3 —
bt (EEBD AT . JAKI/2 K p-JAK12 —H1 (3£
abeam 22 ) I 0 ] P F- (leukemia inhibitory
factor, LIF) Mg H 3£ Sigma N Hl . GAPDH — 3¢
(W HEEAYAE) . FEhie =yt (RUE+
4= Wy /5 ) ) . Lipofectamine ™3000 ¥4 4% 3 57 Iy H 3£
Thermo Scientific 2 7] . qRT-PCR SuperMix iz | £
Wy [ 27 KA AT . MCM3AP-AST 54 F %1 i |
gAY TR ARARA &I IF &, # X
MCM3AP-AS1 &% 31 %9 % T # RNA  (siRNA) FilFL ]
PEXT B %1 (MCM3AP-AST JC XF4)) ¥y i
TR ARARAARME, FHIEM: 5-CCC
TCA GGT GAC TAC AGA T-3', JZ [ : 5-GCA ACA
TGC TTC ACT GTCT-3', MCM3AP-AS1 X H8 JC X ¥ %1
H5'-GAG CAG ATA GCT GAA GAG AGA-3',
1.2 MpIEFRRS4A

JH A s 48 M Fk (CCLP. RBE. 9810,
HuCCT1) J HIBEC #8537 T & Jif 4 107 19 15 3% 5
W, JFTE37C. 5% CO, 21 TR 3R . X CCLP 4l fi
Z U5 WL Lipofectamine™ 3000 %5 YL ik 7], 43 944
¥ MCM3AP-AS1 % T4 RNA  (siRNA) il BH 7 % 1]
J¥ 51 (MCM3AP-AS1 JG SLJF %), I 43 i MCM3AP-
ASTUTER AL A B PEXT BB 2, K598 6 hm, 2 5 e
RO JE T RE PR g, 7E MCM3AP-AST T #R
ZH A JAK/STAT3 3 #% 38 8h 7 LIF,  CCLP 41 i ik
Mo 34l BIPEXTREA] . MCM3AP-AST It #R 41
MCM3AP-AST JJLER+LIF 4 .
1.3 RNAZEIF1gRT-PCR

K F TRIzol 12 71 & 73 591 DA 5 20 4t Jf o 48 B
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RNA. Nano Drop ND-1000 %5 #k/ 0] UL B 3 FH T oF
fli RNA 2 B . fif F 52 B PCR A 2% W & 4% 41
MCM3AP-AS1 AH X} 3 ik & . MCM3AP-AS1 qRT-PCR
1% % 1E 16 : 5'-CAC ACG CAT GGA AAA CCC
AG-3', JX I : 5'-GAG GAC CTG AGC TGT AAG CC-
3', WZ GAPDH 51 ¥ J¥ %] IE 1] : 5'-CGG AGT CAA
CGG ATT TGG TCG TAT-3', JZ[il: 5'-AGC CTT CTC
CAT GGT GGT GAA GAC-3'., 27°CT i M T it &
MCM3AP-AS1 X R b i, BHREHmEL 3K, W
F-IE .
1.4 MTT &N 40 AaIE5E

MTT 2 % 1 T VF Al 240 ff 3 78 g 71, S ¥%
MCM3AP-AS1 3T Bk 41 F1 91 14 %5 B8 21 15 5% T 96 L AR
Ho(3x1074L), SRIGTEO0. 24, 48, 72 hJE A
100 L MTT L7, 7€ DYNEX MUM fiff B 4% F il 2
B 2 7E 490 nm 4b YOG FE(E (A490 nm) . J5 ] 9K
s ue o, 7E MCM3AP-AST ISk 20 . B P X B8 21
Je MCM3AP-AST {0 Bk +LIF 2H 43 %) i A 100 wL
MTT 3t 7], I 2 A490 nm {8 . % i 40 Jfd 3% 54
HHIES
1.5 Transwell SLI& I E A A2 226K

40 ff 12 28 g 1 PEAG R A Transwell 5250, 5056
AIHF 20 pLIR A (1:8 matrigel I 55 7258 ) %
& %, 7837 CF R 30 min, S5 K 200 wL TG
FBS K7 #2314 x 10° 4B BT T L%, 700 pL 10%
FBS iR BT =, AREHBA 1 x 10° 44 j fin
AL, 37 CWEBhG, dmERaifrEsg
BB T A, BRI E R 3, B
BI1H .
1.6 Western blotMIEEHRILE

15 MCM3AP-AST I7T R 41 F1 B 14 X e 41 200 if 1 77
ESOOY ¢ NSINEY )05 o) DN e 0 1N I =4
Frhok b mniR As v, e R AR, JF % 60 pg/fL
FEEMES ERER YK, HE 80 V 30 min, 100V 2 h,
TR i s B R AT o RS, YD I B I & PVDF
B, TEEMR T 5% BRI M B M 1 h 5, fE4 C
'~ 73 3 5 E-cadherin —$T (1:300) . vimentin — ${
(1:200) ., STAT3 }z p-STAT3 —$i (1:400) . JAK1/
2 M p-JAK1/2—%t (1:300) . GAPDH—¥T (1:400)
fE4 CFWEH R, A TBST 2% il i % 10 min,
EYE3 W . IACEPUR Pt (1:900) 7F % K
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A 1h, Bl TBST 28 i B UE 10 min, EE0E 3 IR
JNECL K 2 PVDF X I, 7ERS = FEEYE, JH Image J
BT E HAR AR K EME, BHmEAREE=H
[ 257 IR B A /GAPDH 4545 JK BE 1
1.7 SitEhE

i il Prism Graphpad 8.0 #K A ¥E 1748 iF 40 #1, 3F
R UBHE bR ZE (v +s) R, Z4IEK
PRk B 207 2250 01, 7R Ge it 2% 3 Uiy 3k
fih b, PHALM A EL R H LSD-THE 5%, P<0.05 4 2
SHEGI R L

2 # R

2.1 MCMB3AP-AS1 ZEREEEMM R _ERRIE

qRT-PCR 2557, M9 40 e & CCLP. RBE.
9810 & HuCCT1 1 MCM3AP-AST ik &5 K 7.1 +
04. 68+04. 66=02 M 64+03, HIBEC
MCM3AP-ASI % 35 & 4 1.5+02, A0 4% 5% 40 i &
CCLP. RBE. 9810 }2 HuCCT1 ' MCM3AP-AS1 3 ik
R T HIBEC (3 P<0.05) (K1), ARBF5ER AN
B R CCLP A7 )5 2L I RE L5 .

Iy
I

2 T MCM3AP-AS1 &% 3t 8 &% 40 f 1 58 A9 52 I
ASTUTERZH I I £k b5

El1 MCM3AP-AS1FERBEBAMAMEZFHEE LK
AR PHRIA LR
Figure 1 Comparison of the expressions of MCM3AP-AS1
in cholangiocarcinoma cell lines and normal
intrahepatic bile duct epithelial cell line

2.2 T MCM3AP-AST ik %t BB & f2 40 A 15 5 Y

=AU

qRT-PCR %5 % .75, CCLP 40 it 3 % 7% siRNA-
MCM3AP-AS1 J5 , MCM3AP-AS1 T 2k 2H (1 MCM3AP-
AST F R AR T MEXT 4] (1.8+0.1 vs. 7.1£0.3,
P<0.05), FERFEY R, AIATIE SR (81 24)
MTT 52 55 45 B %7, F 8 MCM3AP-AS1 % ik )5 ,
MCM3AP-AST #T BR 41 & % 44 J5 24, 48, 72 h,
A490 nm {EAIE FBAMERT BE4L (35 P<0.05) (&2B).

— o FItExHIR4L
I MCM3AP-AS1TER4]

A: MCMB3AP-AST UTERSCRIME ; B: B XS B4 5 MCM3AP-

Figure 2 The effect of down-regulation of MCM3AP-AS1 expression on the proliferation of cholangiocarcinoma cells

A: MCM3AP-ASI silencing efficiency assay; B: Comparison of the proliferation curves between negative control group

and MCM3AP-ASI silencing group
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2.3 TiAMCM3AP-AS1 RixxEEEMMELER
A1

Transwell 32 56 45 3 i 7R, MCM3AP-AS1 3T 2 2

MCM3AP-AST {{ERZH

BIPEXS IRZH

A
B3 T MCM3AP-AS1 R iA T B & & 40 A 42 22 O 52 1

B: MCM3AP-AS1UTERZ 5 BHPEXT BRZALAZ 22 440t

M 12 22 40 ML A 1403 +10.2, [ 1 %) B8 20 12 22 40 i
Bk 2703 + 11.4, MCM3AP-AST 17T Bk 41 19 13 2% 410 g
B FIHYERIEZH (P<0.05) (K3),

A: MCM3AP-AST ILER AL 5 B X BELL 1) Transwell 5256 HE 55 5

Figure 3 The effect of down-regulation of MCM3AP-AS1 expression on the invasion of cholangiocarcinoma cells
A: Comparison of Transwell assay between MCM3AP-AS1 silencing group and negative control group; B: Comparison of

the number of invasive cells between MCM3AP-AS1 silencing group and negative control group

2.4 T i MCM3AP-AS1 3 ik X BB & & 4 g JAK/

STATES@EE K EMT EBR M

Western blot 45 3 i 7Rk, MCM3AP-AS1 3T 2k 41
STAT3 R ik 5 P PE X B2H 22 F L4 it 2 3 X
(1.32+0.11 vs. 1.32+£0.12, P>0.05), MCM3AP-AS1
UL ER 4 p-STAT3 2 ik & I8 F I M X 4 (051 +
0.07 vs. 1.80 £0.12, P<0.05) . MCM3AP-AS1 JL £k 41
JAKIR2 Ribm 54 25 LHit=E X

AR
o B AL

\
e ’

P<0.05
E-cadherin

vimentin
STAT3
p-STAT3
JAK1/2
p-JAK1/2
GAPDH

El4 T MCM3AP-AS1 RIAX B EEM JAK/STAT (5 S @K EMT HHXE B0

I UL

W MCM3AP-AST YLERZL

(127 +0.16 vs. 1.22£0.13, P>0.05), MCM3AP-AS1
TUBR 20 p-JAK1/2 3k B AL T B M X BEZH (0.64 «
0.08 vs. 1.91£0.19, P<0.05)., MCM3AP-ASI it 2k 41
E-cadherin 3 35 fit & T B M 4T BEZH (1.81 £0.04 vs.
0.42+0.03, P<0.05), MCM3AP-AS1 I %k 2 vimentin
FIR AR T BAEX 4] (0.61+0.07 vs. 1.41 £0.17,
P<0.05) (&4),

A: Western blotZ5%:; B: HHE

Figure 4 The effect of down-regulation of MCM3AP-AS1 on expressions of proteins associated with the JAK/STAT3 signaling

pathway and EMT process in cholangiocarcinoma cells

expression levels
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A: Western blot results; B: Comparison of the protein

http://www.zpwz.net



1044 P E

[EA]

AR

531 4%

2.5 JAK/STAT3 & B Eh LIF R S0 3t R B g

4 BE S 5 Y 22 i

MTT 5286 7R, #6 YL 24, 48, 72 h, [HPEXT
8 20 F1 MCM3AP-AS1 {JT 2k +LIF 2 A490 nm {8 22 5% G
it 2F 2 X (¥ P>0.05) , MCM3AP-AS1 Uit ¥ 41
A490 nm (EAR T BAPEX BRZH (3 P<0.05) (&5).
2.6 JAK/STAT3 @ B sh LIF R 5 SLI6 3 BB 2

MR ZEEE TR

Transwell S35 78, [ 44 X HE 20 F1 MCM3AP-ASI
DUER+LIF 142 22 4 MU 85022 S E e i 7 X[ (2704 =
10.8) Nws. (2654+11.6) 4, P>0.05], MCM3AP-
AST UL 3R 20 4= 28 40 i /0 T PR X IR [ (1415 =

PR %) HEZH MCM3AP-AS1{TLERZH

Elo HHEERENHIELE

Figure 6 Comparison of the invasion abilities among the three groups

MCM3AP-AS1+LIF T2k 4H

12.5) Hus. (2704+10.8) 4>, P<0.05] (Kl6),

+ MCM3AP-AST TER4T
| A MCM3AP-ASTHUR+LIF 41

0 2 43 72
L[] (h)

E5 HEAEMERIBEENRLE

Figure 5 Comparison of proliferation abilities of three

groups at different time points

300 P<0.05 P<0.05
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RAEANE(A)
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sl PR WA
\Sﬁ""iﬁ - Asﬁf'\* ﬁ%){—\&

eN3A AY—P*S
A N N B

A: 22 Transwell SLERAR IS B: AURZRAMIEILE

A: Comparison of the results of Transwell assay among

the three groups; B: Comparison of the numbers of invasive cells among the three groups

IR g 2 R DT RE RS B B A M A R AR
HATREAR BRI | PR TR B mO R L, B2 I Ak
T, BT ARWGITAN, oAb O A Rl
PR, UR 22" BRI A A B, iR A e A K

W K — RPN K TR RE, 6
IncRNA ~ CBR3-ASI'""'|  IncRNA ~ MCM3AP-ASI .

IncRNA RP1-85F18.6!“14

MCM3AP-AST & 5] 7 {7 T A\ G 4 {4 6p22.3 i/ £
o SCHRHRE MCM3AP-AS] 75 22 R it 93 vp 2 {12 9 5E
PR T, 78 D & P JH 4 982 ™ MCM3AP-AST 3
KK B, HoTaE i 4% miR-194-5p/FOXAT %
M A1 HF 98 0E & A= T J 5 MCM3AP-AST 7E FL i 98"
o bR ek, JIF 38 i 1 miR-28-5p/CENPF il 2 i
T 20 M 4 G AR 5% E S T B A0 R b R B g

20 SR SN 85 55 14 958 40 3R h MCM3AP-AST ik 7K
R A S R I AE i AH I R MCM3AP-AS]
f kKO B  T HIBEC, X 5 SCHRER 18 45
BRI, HE— P38 i RNA T30 $2 R U R 1E 48 9 41
Jitl Z& th MCM3AP-AS1 35 /K1, 20 i B RE 52 56 % 30
MCM3AP-AST K T 5, JIHGE 96 20 it 344 5 {2 28
ez B Mg, LR 5 BRI MCM3AP-
AS1 235 7K F- AT fb 25 10 ) AR A A A 1) MR AT O o
7 IR 3L Sk R rh 2Rk BT RNA T 4 42 AR T 3R
MCM3AP-AST KK J5, AR HM 8% 3% 1 B R 963 4
Mo s . B MIRERT D E TR, mAME T
LU ) 38 0 o A B R e, s 2H 2R Al LR
MCM3AP-AS1 £ 3k 7K P F 3, [A] i) 30 Bk MCM3AP-
AS1 3R IR J5 1B J s 20 M 385 G R 28 66 ) R, HLM
ToKEE I, HAHLH R MCM3AP-AST i i 8 4% miR-
138-5p AR FOXKI J Rl R 3k 7K SF- o 78 B &8 - f 4
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A A K4k 3E 455 RNA MCM3AP-AS] 75 BB 48 9% 40 g, b iy R 3k R o 6 1045

Ji g " MCM3AP-AST 3R 3K 7K ~F- 1 9 Ji5 ] 38 2o 1 75
miR-143-3p/TAK1 fill Ifif fi #F 95 5F HF J' o Z5% & SCHk I
AR FEEE R, $75 MCM3AP-AS] 78 £ Fl K ] 26
RUSEEAE T R 5 FE I T, T I MCM3AP-AS1 &35
A S A0 T e 2 3 B RN 4R 22

JIFL A5 s 4 L 3 B RN AR 22 5 20 B P 1 5 R
T UIAHOC, H i 2 JAK/STAT3 {5 5 5% F: 93k
J 1V 55 IR i R 0 R B UTAH O, R i) J2& STAT3 AE
Jp— PSR, AT R A G SE R (i A
R o ST R DI T ST S e i W B g
P19 223k, il R E 12 28 L EE BN, JAKY
STAT3 15 5 18 % 2 40 i K 7 15 515 5 A0 1 Ui i 1%
VMR E . W, M K RE, REENE
S TE N B 22 R R A R kR ) G B AR Sl
B SCHRPY R E A IR A g b BB B 10 AT {2
i EMT FUE STAT3,  SF 11 4 o i A 0F Ji . ZE RS
I ' miR-490-3p . 7] 38 3 #1 i) STAT3/VEGFA {55 %53
i T D 7 s | o A Sl
IncRNA il JAK/STAT3 X R % V), 145 T
4 IncRNA ITIH4-AS1 7] 411 il JAK/STAT3 {5 53 % A
T 00 ol &40 JH 8 5 RN R 2%, LT B JAK/STAT3 3 5l 5]
Iﬂﬁﬁﬁofmyﬁm¢ﬁﬁmmmuwmﬂg
AT A6 JAK/STAT3 {5 538 2%, DA T 100 ) s 40 L 34 5
ﬁ%%oﬁﬁﬁfﬁT%&ﬁ%%%¢WMMR
AS1 ik 5 JAK/STAT3 5 S il & Al 1Y 5C &, 4551
mTﬂWMwmm%LE%M%mmgﬂ%”
b -STAT3 & 1 3R K KT 8 F FEAR, S A LIF )5,
A B3 2 F P8 MCM3AP-AST 2 35 X6 [IH 4% 24 Jifd 987 40
i 3 A R0 A= 22 B A RIAVE T, X 5 45 B W A

Ll ST Y (S
JAK/STAT3 5 EMT i A HFH VI L R .
16 TGF-B . 1L-6 55 4 it X+ 1 Jl 38 &, JAK-STAT3

RIRBLTE , STAT3 B2 b S — R4k 1k, FiE AF40
MIA% , WG EMT 3o 72 19 5 5 4% 5% [H - Snail . Zebl
K Twist-1, IR & S EMT 9 & 4. B B2 A
EMT 32 72 76 045 98 A A At e ok 7 % 43 G PR
EMT i % W7 4 e i B FiR 2288 1, Hop EMT i
T b [ 5 A DG B A B R Ak 2 AR IR AE i F R R
%%%EE%@H%,mmﬁﬁﬁé%Kaﬁﬁ
YRR SCHER U TE 7 AR /)N 2 M

it | MCM3AP-AST 3k 7] 5 3 fid #F EMT i 72 m
PR A A AE R4 28, I T, HOaX Rl A AT
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ﬁtiﬁmﬁ%ﬁ%%LﬁLﬁ,WTﬁWM%R
AS1 K5, RIS 35 1Y AS49 41 i EMT i 72 37 %
o, ﬁ%%ﬂtmm#moLL PN
MCM3AP-AST A] 45 EMT i 72 117 2 55 988 40 i PR £
H o ABESE S5 A & BT I8 MCM3AP-AST 5 Al 474l
R4 8 EMT 2 B2, BP I 2 A 5& 8 H E-cadherin $2 15
AP 3G, T E] 5T AR OC 8 T vimentin % 3K KPR
K, UUER MCM3AP-AS1 235 M ifif 410 ] BH 4% 98 4R 28 1
Al fig 5 EMT i B sz il A G .

S RN = (N N Y NI B S s d e
FEMAE, T, MCM3AP-AST 76 I8 s 20 4Urb (1)
%ﬁ&ﬁﬁmﬁﬁﬁL—iﬁﬁ,Em,
MCM3AP-AS1 7£ 12 3K 3l ) vh 1Y ) fig {8 15 38 A BiF
g8 IR, AU RAETIRE LRSS T N LIF J5 4
it 338 5 A= 22 D) BE 9 204, oK 7R 38 I B K
HE—2 w5, XAhw i — S wA

Zg LTk, MCM3AP-ASI 75 JIH 45 98 41 it %3k b
PO RO LR T EE, T 8 MCM3AP-AS1 235 1]
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