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Abstract

Key words

Background and Aims: After hepatocellular carcinoma, intrahepatic cholangiocarcinoma (ICC) is the
second most common malignant tumor of the liver, with an insidious onset, high malignant level, and a
unfavorable prognosis. Although aberrant circRNA expression is linked to the onset and progression of
several malignant tumors, the association between circRNA and ICC is rarely investigated. As a result,
this study was conducted as a preliminary test to examine circRNA's differential expression in ICC and
its biological function.

Methods: By using high-throughput circRNA chip technology, five specimens of ICC patients
confirmed by pathology in Fujian Provincial Hospital were used to screen out differentially expressed
circRNA in ICC and corresponding adjacent tissues, and the circRNA with the most obvious change was
selected from 500-1500 bp in length and verified by qRT-PCR. The circRNA was then overexpressed in
HCCC-9810 and RBE cell lines using lentivirus, and the impact of the circRNA on the biological
function of ICC cells was investigated using CCK-8, scratch, Transwell, and flow cytometry.

Results: Compared with normal tissues adjacent to cancer, there are 76 differentially expressed
circRNAs in ICC, including 63 upregulated and 13 downregulated circRNAs. The downregulated
hsa_circ_0089153 had a highest fold-change (FC=103.214). The results of qRT-PCR were consistent
with those of gene chip. After hsa circ_ 0089153 overexpression, the proliferation activity of ICC cells
significantly increased [HCCC-9810: over-expression group (114.816+5.138) wvs. no-load group
(100.000+4.897), RBE: over-expression group (117.235+7.079) vs. no-load group (100.000+14.896) (all
P<0.05)]. The apoptosis rate significantly decreased [HCCC-9810: over-expression group (11.277+
0.243) vs. no-load group (16.673+0.660) (all P<0.05)]. The migrated and invasive ability significantly
increased [HCCC-9810: over-expression group (9.070+£1.090) vs. no-load group (6.206+1.197), RBE:
over-expression group (6.197+0.687) vs. no-load group (4.198+1.170) (all P<0.05) and HCCC-9810:
over-expression group (0.370+0.026) vs. no-load group (0.274+0.014), RBE: over-expression group
(0.297+0.016) vs. no-load group (0.250+0.019) (all P<0.05)].

Conclusion: There are a number of aberrantly expressed circRNAs in ICC, among which hsa circ_
0089153 has a noteworthy low expression. However, unlike most circumstances, overexpression of
hsa_circ_0089153 can promote the malignant biological behavior of ICC cells. So, the biological role of
hsa_circ 0089153 in ICC and the associated regulatory network still need to be further clarified.
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R Z bR RNA JT & A 4% 4 i i 26t RNA, JF

A B 5% @ 5 K W 1CC A RE R R 55 41 4L Y
circRNA 25 55 R ik 3k, Pkt 25 57 Rk 1 circRNA F
RS0 M S 56, ¥Rt cireRNA 5 1CC i 983 A= W) 2%
TR,

1 #MR5EE

1.1 IERARA

WS A AR ST PR B £ B 2 1 S 1CC R
FRAS, BT ELCICC 2H 23 K X} Iy 98 55 41 8L 0k s A7 i
W, JHEAE TRA WA REN , 1T /528 RNA 2
Bo BT AT BB T A OF A M M s, [ B AT
k25 . R . RO O TACE 583697, FF
RSN G 35 2 28 G TR
1.2 #R5RF

R bV B (RNase R, 22 [E Epicentre 23 A] ),
TRIzol RNA #& B 7 & ds-cDNA & ik 7] (56 [
Invitrogen 24 F] ), RBE 4l i (BNCC100278, Jb444
Y1), HCCC-9810 405 (BNCC351917, db4h:49)),
CCK-8 i Hl & (KGA317, BLILEY), o H£ikW
B/ (P T F R E ), 584 RPMI-1640
B 3 (KGM31800S, Il 3t A4 ¥ ) , 2 & M
(H8761, Solarbio) , % dh % ¢ 4 W (G1061,
Solarbio) , vector (Hanbio Biotechnology) , DH5a
competent cell (TIANGEN, CB101-02) |,
Reagent (CW0580S, CWBIO BN, HiSeript 11
Q RT SuperMix for qPCR ( +gDNA wiper) (R223-01,
Vazyme T MERE ), 2xSYBR Green PCR Master Mix
(A4004M, Lifeint 4 fiy B BK ) , %¢ J¢ PCR L [CFX
Connect™SZHY , AR A fr R 22 =0 (1) ARRA
All, £ ) 6E B bx A (S/N502000011, TECAN) ,
Annexin  V-FITC/PL Apoptosis Kit  ( AP101-100-kit ,
MULTI SCIENCES ¥XFF 4% ), NovoCyte ™ Ji X 4 fig
{¥[NovoCyte 2060R , &AW (BU) AR
1.3 XWHE
1.83.1 A5 & RNAJRRE & 4351\ 5 4 255 B
12 1 1CC K AH I 9g 25 2 21, 32 FH TRIzol RNA 2
B 7] 42 M4 38 RNA 5 (i 1] Nanodrop ND-1000 7£
230, 260. 280 nm i K Ab 43 51 I 2 RNA Y 0 O BE
{8, BN RNA Bl B e 4 3 o P 1 72 P 3
T VR I HL K I 6 RNA 4 J3E K g bk
1.3.2 ds-cDNA 4 % 47925 2<% ffi ] RNase R [&

Trizon
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i F Super RNA Labeling #F 17 47 3% fil ¢ S bric, &
J& N FH Nanodrop ND-1000 5 2% 5¢ YR ic %% . RNA
FEMPRICE UG , 1 H Agilent 28 5] 42 7= 11 72 58 &
S8 MU VR R AT 24 38 HEF ik o {8 A Axon 4000B
SRS R EA bR A Cy3 2 5R B, R 4h S
Ht Axon GenePixPro 6.0 software, 3K 5 (1) circRNA %{
P 28 3 Fold Change Wi £, EHHIEREEF M
circRNA 45 . AR ARAE 8 (FC>2 /%) A e k6 3
P{H (<0.05) Bk ICC M igd 41 21 5 4H B o 55 4 41
25 RIKM citeRNA, #E—B & 5. (1) FC>4 %
H P<0.001; (2) &R 410074658 B >300 LA 5 (3) B4
circRNA 1 1 J& 7£ 500~1 500 bp Z [6] , k47 i % .
PL B-actin b NS, #0ii 3E H A9 cireRNA 76 5 % ICC
2H 2 K g 55 2P AT qRT-PCR B IE .

1.3.8 hsa_circ_0089153 it & iA #H 4K 5F & K R 1% %
# BmREHETI, SIS, YA E W
B W OR B # $% %) pHBLV-CMV-circ-EF1-ZsGreen-
T2A-Puro A& I+, J5i i % {6 DHS«, BRI P KBS
IR, EWNERRETOR, FREEYIRIE, 37 C,
it ] 30 min, 1% 35 i 4 56 I HEL UK 3 15 2% A 0T R )
BETC 1R ST A0 2% W18 0 1 -

1.83.4 maitd HIWILFEITFH, 51N,
AW A R H B SR R B 3% 32 2 pHBLV-CMV-cire-
EF1-ZsGreen-T2A-Puro ZX 4K I+, Fiki%% L DHS o, B
WY RIS, ZNFER KRR FOR, BRI U 55 31E
37 °C, WY 30 min, 1% Byt A5 b EE I FL UK 43 B 4501
JoT KL AL B TG R 5 O R BB B . A E A R,
Wy s 5 3 F S — 8, a1 1500 1
RN RBEM AR SR AP, B R AL B i
(pL) =MOIx Zf Mg %5/3% B (TU/mL) x1 0007 72
KPR A FREE, MASFRR T, RYE
IAAL R AT 0 MR

1.3.5 PCR IiE#k 2l F  HE4T 45 41 240 s RNA 1942
B, R 3 A 53 K70 0K 42 B RNA & A cDNA
FE 9 B PCRAX L AT R . 519 &8t A=Y
NEA R, B B-actin NS MEILH, 5197
H) . hsa_circ_0089153 1F [1] AAT CAC CCA GGA TAA
CCC, K 19 nt, J2 [/ TCT GTC ACA GGC AAT
TCA GC, K J# 20 nt; B-actin IF [i] TGG CAC CCA
GCA CAA TGA A, KJ¥ 19 nt, JZ[1] CTA AGT CAT
AGT CCG CCT AGA AGC A, K25 nt, WK .
1 pL cDNA . 04 pL EJFE5I% . 04 L FHESI9 .
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10 wL SYBR Green PCR Master Mix, 8.2 wL RNase
Free ddH,0 3£ 20 wL. KW Z&4F: 95 °C 10 min (Hi
), SR 95 C 10s (AEPE) . 58 € 30s (iR
X)L 72 C30s (AEAf), 40 DIEIR . il Cr
B, SRA 2L AT A E BT, S A 4L
Jifd # hsa_cire_0089153 AHX} A E . LW HEE 3K,
1.3.6 CCK-8#n a3 78 R Y5 S0 50 75 22K 4 g
PEAT AR B, HF 100 WL 41 B 2 X 20 4l 2 96 LR
H, FE37 C. 5% CO, B FR A6 N TS 9% 24 s £5
4 {56 4 W BE S HEATSE S, BEFLN 10 L CCK-8 £
A, ££37 CWEH 2 by BEAR{UAE 450 nm U 4 Ak
#6100 4 FL Y OD {H .
1.8.7 AR Rbn s i A =0 AT
K o e B A% Ak BRZH 1~3 % 10° S 20 B, 1 mL
PBS 1 500 r/min &>, 3 min, VEMH; HIWZEKE
5 x Binding Buffer # B0 1 x 4552 k)5, BL300 wL
WA I x 55 MMEZAME; BEMA3 L
Annexin V-FITC il 5 wL PI-PE, ®IEAN)E, ik
HEOGEE 10 min F 10 44 H A 200 wL BA (Y
Ix G5B, R E LA .
1.3.8 Transwell 3 MM Y ), K 4 L TH
s ok, B0, ] DMEM K58 42 15 57
FmREAM, &, BN EMMEECR : 3x 104
TR B/NE T EMMAS00 wl 1640 52 485 553, |
= 40 T I B R R B AR 2 300 pL; 24 b
getn,, SedGSLrh pRE IR AL LBk, B2 A PBS W Uk
5 min, ZRJ5 A0 LE 1Y 0.1% 45 & 58 0 A 3T i 5 Yy
1 h, HMEBENESHNEAM, FEEIEH L
WNEFEFTIE, MRS LRI A,
W4 0 3 4 19 33% T8 1 mL A 5 A AL P s i 40 i
TR Y, RS E ), BRI 200 wL
BT fLir, HIZ Y aemgAs A, KA
570 nm, Lh%EFL 200 wL 33% Z R AE %t B, I 5
BAL IO E -
1.3.9 M X R ER MEHRBDE, FFHE%
B K B 90% DL I Je AT R 2, ffH 200 L A Sk 7
ALHEATRIR,, s RKG R, HIPBSIHVE3 R,
B 1640 A 5¢ 4 15 77 3L )5 4 F AL RDRHA B8 K an i
A REFRF T, 24 hJE R G AL RIRHA I, R
P KR G0 7 24 h DR EE 5 0 h IR £, Ik
HR X IO SR B B, TR S A AT AL R
1.4 SitFEE

N FH SPSS 20.0 #4447 483t 40 B o T A S
FREIR, EEARRMIE  brfEz (r+s) &
TR o SR FHANSTREAR RS 50 AT P 4L 22 1) U Lt
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B, RHBRERTZ0I T 242 0% &80
B, RHSN-KEITHMILE . K55 KAE «=0.05,
4211 i Ff GraphPad Prism6 2 il .

2 & R

2.1 ICCAHLRFESIEE HLH circRNA £ R MHERIX

Vi)

I FH v 3 i cireRNA G 5 R R A W0AE B 27
Mr AR BEAT O 1, BEHE S 1CC R 1 o 55 4 4UA 22
323K 1Y cireRNA Bt 76 4%, Horh 1CC AH % 52 40
LH634FKA LM, BREILTH., HEKME
ifi ¥ 10 2% cireRNA, 8 55 BH, 2 4 T
(hsa_circ_0048764 . hsa_circ_0089153) . LA hsa_circ_
0089153 15 Kt A fk /i W & (FC=103.214) , H:AE ICC
MU A X R IA R (7.892+1.067) B A T 9
5 IEH AL (14.581+0.737) (P<0.000 1) . 18 1 il
FE RNA (19 W2 5 BE {8 e Y 1 A% 1 3 B W 6 e PR UK
UE S A5 2 (1) RNA BT o 4l vl 5, sk i7 )5 &2
2.2 QRT-PCRIGIEZR

LA B -actin NN Z, 8t ¥ hsa_cire_0089153 7E
5 X% 1CC ¥ 4 80 i 55 L 215 1T qRT-PCR B 0iF . AR
i A CtE VL, 78 ICC %8 41 81 hsa_cire_00089153 &
RN, SRR R IAS R % (K1),
2.3 YHpaFE

YEAT B BYRG TR YL 72 h )5, 8 i e O WL B
P, BREIR, YOLREWE, WHEAR
b (E12),
2.4 PCRIGIEHLME

P95 75 55 4k i 2 AY HCCC-9810 . RBE 4 Jfl 2 iF
1T qRT-PCR ¥ 3F . 7E HCCC-9810 F11 RBE 40 ity b i %
& hsa_circ_0089153 5, qRT-PCR LGSR W ooR, 1o
7 3K 4 hsa_cire_0089153 #H X % ik & (HCCC-9810:
760.087 + 148.931; RBE: 980.703 +191.103) B i &
TXFHEZH (HCCC-9810: 1.0+0; RBE: 1.0+0) (P<
0.05) Mzs# 4 (HCCC-9810: 1.38+03.110; RBE:
1.061 £0.193) (P<0.05), X HH S5 8H 27T
GiiteEm L (P>0.05) (K3),
2.5 CCK-8#illZhAmiGsE

CCK-8 S I 25 S 7R, hsa_cire_0089153 i3 & ik
1 % B 41 (HCCC-9810: 114.816+5.138; RBE:
117.235+£7.079) 575241 (HCCC-9810: 100.000 +
4.897; RBE: 100.000 + 14.896) #H Lt , %54 GE /1 W]
BIE (P<0.05) (E4),
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E1 qRT-PCR#&l circ 0089153 HIRIE  A: circ_0089153 P Mk ; B: circ_0089153 AMMIZL; C: circ_0089153 bRy
28, D: B-actinP BHIZE; E: B-actiniFfEANZE; F: B-actin bRl £k

Figure 1 Detection of circ_0089153 expression by qRT-PCR  A: Amplification curve of circ_0089153; B: Dissolution curve of

circ_0089153; C: Standard curve circ_0089153; D: Amplification curve of B -actin; E: Dissolution curve of B -actin;

F: Standard curve of B-actin
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Figure 2 Fluorescence staining for analysis of transfection effect (x100)
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3 PCRIGIEFELIE

Figure 3 Transfection efficiency verification by PCR

4 CCK-8#&4npaIEsEiE
Figure 4 Determination of cell proliferation by CCK-8 assay

2.6 ZAPEATHM RBE: 4.527+0301) 5 = # 41 (HCCC-9810:
Uit 24 ARG I 25 2R R, hsa_cire_0089153 16.673£0.660; RBE: 6.793+0.534) H#, J1-%R
of k18 6 T 4 (HCCC-9810: 11.277+0.243; BB AR (P<0.05) (&15).

E5 mzCemp ARG 4Eha R T
Figure 5 Apoptosis analysis by flow cytometry
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2.7 YHAEX)IRELE 2.8 YHA{RZESLIE
20 B RO OS2 5 R T 45 R W R, hsa_cire_ Transwell 52 46 £ ) 25 9 5 7%, hsa_circ_0089153

0089153 & & ik 18 J 7 41 (HCCC-9810: 9.070 + i Ik 8 # 4 (HCCC-9810: 0.370 +0.026;
1.090; RBE: 6.197+0.687) 5 % #% 41 (HCCC- RBE: 0297+0.016) J5 5 %5 #% 41 (HCCC-9810:
9810: 6.206+1.197; RBE: 4.198+1.170) #f It , 0.274+0.014; RBE: 0.250+0.019) #H, 127EfE
ERERE B (P<0.05) (&l6). Ji¥aE (P<0.05) (7).

(=}
=
o
X
&}
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T

Elo ZHRkIRKIAENZBMITRERE

Figure 6 Cell migration ability examined by cell scratch assay

HCCC-9810

RBE

7 Transwell X504 i 4R ARIS 2 Bt
Figure 7 Cell invasion ability measured by Transwell assay
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3 W it

Moirangthem %7 it 38 T 1CC 2 21 hsa_circ_
002174 /) F IR I 55 IEH AL LW, TR Y
LR VAT miR-149 19 F A, M IE Y ICC H
Oct-2 Fl 1L-16 17 7 i B o Lu %™ & # hsa_circ_
SMARCA 5 7€ ICC g 21 80 i R 35K T 55 41 41
hsa_circ_.SMARCA 5 £k 5 T4 . N4F# . TNM 43
W, CA19-9 S RAHSC, mRBHOSHI & T
Rk 4l s 7E k-1 Fl hh-28 ICC 4 }fd f , hsa_circ_
SMARCA 5 19 - 9 310 il 1 0401 0 35 74 b 32 4k B 1)
Y L B, BRI T A0 B B R X g, I 4R RN
PG A R B R BE (1C,,) TR, R kT
RO o PR 28 R R 5% & BE hsa_cire_ACTN4 1
1CC i e Rk, R aF e Am ML i 1G5 . e B
(F=-P

A BT 5 38 3 5 3 = cireRNA 6 B8R A AEW1E
M H R KB, hsa_cire_0089153 7E 1CC 20 21
FLIKW R T, i@ qRT-PCR ¥ 0E T 13X — 25 5 .
b5, AW T hsa_cire_0089153 Xf 1CC 4 fifg 1%
L T BB RRER MmN, SR PR,
i 2 35 hsa_cire_0089153 J£ A 5, Xt ICC 40 ffd /) 4=
Ko TR AR ZERE T AL FEAE I, [ ] 1CC 4
LAY 8 T o A SR DL ST K B b eI
F 3K cireRNA ZECE W E IR [E], B BAK 5 KA
Rk — LBV, T BB 5 N [R5 i e % 1 A O
24 {5 T hsa_cire_0089153 B 534 /0, Liu 5150 1
M H MAPK 38 # % UE T hsa_circ_0089153/miR-608/
EGFR . p53 %l 76 pl Rl 240 53 o e v i /E I, miR-
608 5 hsa_circ_0089153 tH45 & )5, T iiF3& K EGFR
Al pS3 L Rk B B B 5R o Li 45 & B hsa_cire_
0089153 (cireNUP214) G 5o W Bff miR-145 & # “ Vi
457 VEH, 2 aF ZEB2 7E HOR BR 3L ko b 3R
ik, ARG . R, ER . RO R A
HHT, circRNA D)0 5248 2 1 2 W B miRNA & #%
AR FER, R RO R Ak B E N
hsa_circ_0089153 L 7] RE i@ of 7824 U 457 WK Y
miRNA 1172 5 1CC 1Y & & J& , s 22 52 56 4003 i
i 5% circRNA/miRNA %l & 4] L R 15 hsa_cire_0089153
75 1CC AR HIBLT -
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