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Pk, TSI HCC (3 e o REFE IS & IR S B i R S5 HE 4 i RNA (IncRNA)  AC114803 5 5 41 i
FETUE A OC, I HCC PR WU ST . I, ASAFFEHRTT HCC 7 IncRNA-AC114803 3 1k 55 il 4011 ¢
F MR
ik KA (1%0,) FES5, M IncRNA B K Hep3B 40 i o B 48 8 45 89 IncRNA, I Ji] qRT-PCR 7
HCCLM3 1 Hep3B 41 g v 384 o 38 35k TCGA %5040 43 1 AC114803 £ HCC 4141 (1 3 3k Je L 5 /35 U5 19
K, I ACI14803 o 32 3K 0 ki % Y HCCLM3 il Hep3B 40 LS, 43 5 CCK-8 . 40 1t Rl 95 52 36 445 3000 4 it
RO g FIAT R BE S 0784, T Western blot A6 A 56 25 11 B9 #6528 1k .
L5 . IncRNA WS A 43 M4 2R 7R, AC114803 J& Hep3B 41 g i £ Bt S PR 55 BH 28 16 19 IneRNA 2 — ;
qRT-PCR 5 UE 45 2R .75, HCCLM3 F1 Hep3B 41 Jifg i 4 AC114803 19 2 A 76 A R 58 T W W -9 (3 P<
0.05) . TCGA HHE/mHr iR, AC114803 7 HCC A 2Lk B B & T IE W 414, H AC114803 R Rk &
A AE R BAR T AC114803 iR K ik i % (1 P<0.05) . HCC ZH Ml (HCCLM3., Hep3B) it 35 ik AC114803
Jo, BORE AT AL HE S B B3R 18] F AR B N-cadherin A vimentin DL X308 778 1 bel-2 F140 it 5 W] &
CCNDI1BH & 8, 1 b bR &4 E-cadherin A I8 T2 8 11 bax B & F# (¥ P<0.05) .
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Abstract Background and Aims: Hypoxia is one of the key features of microenvironment of hepatocellular

carcinoma (HCC). Hypoxia can induce the expressions of coding genes and non-coding RNAs thus,
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affecting the progression of HCC. Previous studies demonstrated that the hypoxia responsive long non-
coding RNA (IncRNA) AC114803 is related to the prognosis of renal cell carcinoma. However, its role in
HCC has not been studied. Therefore, this study was performed to investigate the relationship between
AC114803 expression and hypoxia and its function in HCC cells.

Methods: After hypoxia exposure, the hypoxia-regulated IncRNAs in Hep3B cells were detected by
IncRNA microarray, and then were verified in HCCLM3 and Hep3B cells by qRT-PCR. The expression
of AC114803 in HCC tissues and its relationship with the prognosis of patients were analyzed in TCGA
samples. In HCCLM3 and Hep3B cells after transfection with AC114803 overexpression plasmids, the
changes in proliferative and migration abilities were determined by CCK-8 assay and wound healing
assay, and changes in expressions of the relevant proteins were measured by Western blot analysis.
Results: LncRNA microarray analysis showed AC114803 was one of the significantly changed
IncRNAs in Hep3B cells under hypoxia condition, and qRT-PCR verification showed that only the
expression in AC114803 was significantly up-regulated in either HCCLM3 cells or Hep3B cells (all P<
0.05). TCGA data analysis showed that the expression of AC114803 in HCC tissues were significantly
higher than that in normal liver tissues, and the survival rate in patients with high AC114803 expression
was significantly lower than in those with low AC114803 expression (both P<0.05). After AC114803
overexpression, the proliferation and migration abilities of HCC cells (HCCLM3 and Hep3B) were
significantly enhanced, and the expressions of the mesenchymal markers N-cadherin and vimentin as
well as the anti-apoptotic protein bel-2 and CCND1 were significantly up-regulated, while the epithelial
marker E-cadherin and the pro-apoptotic protein bax were significantly down-regulated (all P<0.05).
Conclusion: Hypoxia can induce the expression of AC114803 in HCC cells, and high expression of
AC114803 is closely associated with the poor prognosis of HCC patients. The action of AC114803 may
probably be associated with promoting cell proliferation and migration by regulating the epithelial-
mesenchymal transition process.

Carcinoma, Hepatocellular; Hypoxia; RNA, Long Noncoding; Prognosis; Neoplasm Invasiveness
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1 #MREFE

1.1 HEkiE

ARWEFE T BT TCCA K dE % (https://portal. gde.
cancer.gov) HVHCC 1955 Sk 4 804l (HCC 2141 374 441,
EH LS50 5]), IR EHRICT B B A AR
1.2 SLIewFel

A HCC 4l g & HCCLM3 il Hep3B Il 3K T H B B
AN, BRAEEEFRAR (PHCbi), Dulbecco
K Eagle £ %% 3£ (Dulbecco's Modified Eagle Medium ,
DMEM) (Sigma) , 7 % R - #f & £ W #iL
(HyClone ) , W M JiG 4 135 (Gibeo) , RNA 42 Ht
iR 7 TRIzol (Life technologies) , RNA JiZ #% s i 7| &
(ThermFisher) , SYBR Premix Ex Taq ™ II Kit
(Takara) , AC114803 i 3 Ik T A Al B 4 X) i 5T L
AC114803 514, 18S514¥) (JLutERL), RIPA 40
AR, BCAEAZEIXF &, Sx BEAREZR D
W, YLk 7 1ip8000, CCK-8 it #H & (# = K),
RBIw 9 LM (polyvinylidene fluoride, PVDF) i,
4o fk 2% & 9% (enhanced chemiluminescent, ECL)
i (Millipore) , N-cadherin, E-cadherin, vimentin,
B-actin HL1& (Proteintech), bel-2, bax, CCNDI i &
(Santa Cruz) »
1.3 KWHE
1.3.1 @37~ A\ HCC 41 Jifi HCCLM3 #il Hep3B 1%
2T 1% 3t . 10% i 45 11035 ) DMEM 1 57 B v
IFHCE T 5%C0, 58 1%0, (1 37 CHRF=F P H5 77 .
1.3.2 IncRNA % F Hep3B 40 Jfd 7 9 16 % &
(20%0,) FEA (1%0,) %0 FH3E48h, KR)F,
{8 FH TRIzol 377 M\ Hep3B 40 it i 43 B B RNA , i i
NanoDrop ND-1000 I £ RNA %§ & Fl it 5t . AR 405 il i
B AR E 7 52, N b U BOE AR W) Y Arraystar
Human LncRNA Arrays V5 it F %68 58 AN A 85 58 &4
Hep3B # i AY IncRNA Al mRNA. 8 F B
(GSE155505) # b 1% %) GEO Z¥E 7 .
1.83.3 mais g K4 T A KO B0 Y HCCLM3 Al
Hep3B 40 i385, 4 18 3 x 10° 441 /L 32 70 T 6 fL
M, 15 20 B Rl 4 B 3K 2 50% I EAT R gL . R IR
1ip8000 12t 77 % 44 UL W] 45, 4% 2.5 wg AC114803 i ki
B M X B BORE AR B & 125 pL LIS R 358, 4 pL
lipo8000 # B¢ & 125 WL LM IE R 323, MEIRA)E
A 6 fLAR AN, 24 h )5 Heik, AkLRE% 3% % 48 he
48 h Wi A e JF 2 B RNA #E 4T qRT-PCR A ) %% 4y
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R, (A A I O B AR R AT 8 T e
ERICSE s, HAY M AT 5 2L Thpe il i .
1.3.4 RNA # B fo qRT-PCR % I TRIzol i}i B
H TRIzol I 40 g v £2 BCRL RNA o FH A2 R A DU
RNA W f5, Bl (TS RNAﬁ{‘PrimeScript RT i #F &
Ui B 4558 RNA 336 5% 5% 4 oDNA R & F . 16 C
30 min, 42 °C 30 min, 72 °C 10 min, H{3 pL cDNA
% M SYBR Premix Ex Taq™ II Kit ¥ W 5 #F 4T qRT-
PCR, Je W %1F % : 98 C 10 min, 98 °C 10 s,
60 C 30s, 72 C 30s, 504 MEH . 5K
qRT-PCR 7E BIO-RAD CFX96 | ¥ 17 . AC114803 1E
] : 5-CCT CTG GGG ACT TGG ACT GAT-3', JZ I :
5-TGC TCT GG TGT CCT CTC TGT A-3'; LI A 18s K
2, 18s iF il : 5-CGG CGA CGA CCC ATT CGA
AC-3', Il : 5'-GAA TCG AAC CCT GAT TCC CCG
TC-3', R 2724 g5 AC114803 (A X Fe ik B .
1.8.5 CCK-8iX% 4% U 48 h J5 #% 5 000 ~/4L
PR T 96 fLAR , WAL SNE L. T 5% CO,.
37 CHEFEF TR IR0, 24, 48, 72h/)E, BALIMA
10 pL CCK-8 15, I FRAHME 1 h, Bbr (X &
450 nm PR AL WO EEE (OD1A) -
1.3.6 @ xR Xi MY 48 h)G, MM KTE
LA rp b 5 A Ui Y 4 A% ELZR L PBS R4
ML, KT EERE SR, FARR, MRS SH O b, 4kgik:
48 h JG 4R Ry 48 ho AT K= (FEE, -5
) [TERE % 100% .
1.3.7 Western blotting X 3&  #% I RIPA i | & &
B, 4 CHRUT RS AMAMMBIESENA. R
JHBCAE#ATHE A& &, W20 pg BE A 5%
LR WS 100 C AW 5 min AR PR . AR E
H U BTAE 10% SDS 2R 79 M5 Tk Jiie B8 Jise 1 #EL UK 5 % B &2
PVDF 8, H 5% & 458 H 2 h, 5 —$H0 (N-
cadherin: 1:2 000; E-cadherin: 1:2 000; vimentin:
1:1000; bel-2: 1:1000; bax: 1:1000; CCNDI:
1:1000; B-actin: 1:2000) 4 CHEH K, F B
HZH0 (1:3000) EHEMEE 1 h, HECL A 2
5%, #Ja F Amersham™ Imager 680 % 1% A% (X FA HE .
1.4 SitF4IE

K SPSS 22.0 B A% Hcdls #4740 M. A5 A IR
A . 7 2555 PR T o ORI 4 TR L AR A
Krdy, J7 26 AN S5 PR BB 99 41 1] L g 4l AR
ZHRL ., RIXERHYE + RlEZE (x+£s) &
N e MRE AC114803 3Rk i i {E - A e L AR
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FikdH, i RIET 09 survival 132 il A4 77 Hh £,
k% HI Kaplan-Meier % 1153 H 5 4 77 9 A G PR 0 P<
0.05 L}y 22 52 A G it 2 3L

2 # R

2.1 HREXTHCC 4HAE AC114803 FRiXRI T

4 Hep3B 4l it Bt 42 4b P 48 h i 3 3 5 A 46
AU AR OC Y IncRNA - 455 TCGA T 43 B, 14l 1A
&R T 5 HCC B3 WU A O i Bk 50175 = 728 1h A% L
KB IncRNA . # iF qRT-PCR #— £ 8 3E, & M

Ig
AC114803 2
H
AC026250 3
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Figure 1 Influence of hypoxia on expression of AC114803 in HCC cells

1£ HCC 41 g HCCLM3 A1 Hep3B 11 AC114803 ] #f
s SR E (E1B-C),
2.2 AC114803%kix5HCC E&EWEHX &

i 2 TCGA 4l 7 #r & 81 AC114803 #£ HCC 4
LR RBK P& TIEWAL, 2RAE5I#
B (P<0.05) (E2A). MR AC114803 Kk H1fif
EHF B E ol e RS A AL R R 4L, R A Kaplan-
Meier 32 718 2 5 AR 17 BF 8] 0 AH DG, AR A7 i 2%
R, AC114803 /5 763k 41 & & 1 B AR A7 R ] A%
T AC114803 kR #1540 (P<0.05) ([K12B). VA 4%
FAR R AC114803 78 HCC H ] fig & HEAS 1R

SRS Hep3B 4i i 2 B 435 S0 IncRNA; B-C: qRT-PCR & B4

A: The IncRNAs induced by hypoxia in Hep3B cells

detected by microarray; B-C: The effect of hypoxia on the expression of AC114803 in HCCLM3 and Hep3B cells detected

by qRT-PCR

2 HCCHITCGA##EH AC114803MIRIER ETEMNX &

AC114803 ik /K3 1Y A A7 il 28

Figure 2 The expression of AC114803 in HCC and its prognostic value from TCGA data analysis

— W
— IRk
P=1.077e-07

A: AC114803 7E HCC ZHZUHIE 4l i iy ik, B: ANl

A: The expression of

AC114803 in HCC tissues and normal tissues; B: Overall survival curves of HCC patients with different expression levels

of AC114803

2.3 AC114803 Xt HCC 4 A& %8 A &M
76 HCC 40 i HCCLM3 #1 Hep3B v %5 v
AC114803 & & 35 J i 1 BH M X5 B8 B ki, F RT-
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qPCR A % e iR, 25 5 /R AC114803 Ji ki 21 F
IS X6k HE 2L ) AC114803 AH X 23k 1t 43 1) 2 345 310 =
27 377 1 1.000 + 0.271 (HCCLM3), 70 510+ 2 589 fil
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Y 5%, % 5 A5 1 IncRNA AC114803 72 IT 40 055 W By & 3k K 4% A 93

1.000+0.164 (Hep3B), ZR¥WAFIFF=E L (1
P<0.05) ( & 3A-B) . i if CCK-8 ik & &
AC114803 % 40 f 3 s A Sy sz, 25 R Won, A%
PLJE 553 K, AC114803 ixf 3 ik 20 4 Jifa 34 58 6 7 BH i

—@—AC114803
—¥— BRI

3 TR iEAC114803 X HCC 4 A1 58 i 2% I

Whn, Z2RWEGEIFE L (3P<0.05) (F3C-D),
R 3 35 AC114803 1] L) AR #F HCC 410 ffd ) 18 5

—@— AC114803
—¥— AP

A-B: qRT-PCR#:M HCCLM3 1 Hep3B 2 M/ 2 AC114803 5o 7634 Tk a§;

B X IR TR AC114803 (AHXT ik ; C-D: CCKSIREAMN AC114803 X} HCCLM3 1 Hep3B A IEH4 5 GE J1 (5210

The effect of AC114803 overexpression on the proliferation in HCC cells A-B: The relative expressions of
AC114803 in HCCLM3 and Hep3B cells after transfected with AC114803 overexpression plasmid and empty plasmid de-
tected by qRT-PCR; C-D: The effect of AC114803 on the proliferation ability of HCCLM3 and Hep3B cells detected by

Figure 3

CCK8 assay

2.4 AC114803 Xt HCC 4HAETE 7% B 2200
T HE— AR R AC114803 X 4 i i B4 fi 1 i
¥, fE HCC 40 i HCCLM3 F1 Hep3B 1 %% Yt
AC114803 iof % 35 Jot R A1 B 4 X5 BE BT 67 48 h )5 4T
40 i R R B . 45 SR R AC114803 Sk 2H A B
Xof HR 2L 4 40 3 % 5 53 531 o4 0.490 + 0.018 F1 0.296 +
0.084 (HCCLM3) , 0.507+0.065 F1 0.312+0.056
(Hep3B), ZF¥AGITFEL (¥1P<0.05) (El4A-B),
R 1 35 AC114803 1 LU A ¥ HCC 40 j /) 1T #8
DA
2.5 AC114803 3t 4 paiEsE T X EARIEN
A

AT 7R AC114803 {1 #E HCC 41 i 384 5 FlliT 7%
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A8 AT AE ML, £F HCC 41 i8 HCCLM3 Al Hep3B H
BEge T AC114803 jof 2 3K JBRL Al B PR X BRBORL , 48 h
Ji R T4 B B BE R R RS AR OGRS R
7~ AC114803 i:f 35 35 2 [H] M 2 Jf A5 7 9 N-cadherin
Hl vimentin 2235 8, 1 _E 40 4R B4 E-cadherin
FIR T, #2785 AC114803 7] B3 o £12 ¥ I iz 1a) 5t
Aok PR UF AN M R AR RS [FIET & B AC114803 i
FIRA PO T bel-2 F 38 LA 58 7- 8 [ bax
FAR T, 40 E W& A CONDL ik iE, 428
AC114803 7] B 38 A3 410 i 40 At 9 08 1~ . R 4 40 i
Wi HCC 4 o35l (E15) .
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Figure 4 The effect of AC114803 overexpression on migration abilityin HCC cells
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Figure 5 The effect of AC114803 overexpression on the ex-
pressions of proteins associated with cell prolifer-
ation and migration
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B4 d3ik AC114803 3T HCC HAMTRAIFM  A: HCCLM3 4Hj; B: Hep3B 4HA

A: HCCLM3 cells; B: Hep3B cells

Jifr 98 o H A RS TR RE B B B AR, O B HIF- 1o iE
M BT, DT A I i A R TR s L B
U, iF 25 MR R SR N P IneRNA 5 HCC 1 %
Z A BT U PR HCC kAR R R 2 T 6L
i P N 1B B 1T OIS L - 7 = ] 7 o
Hep3B 41 Jifd /' 2 F IncRNA Y 3k, Ff 9k — i i
qRT-PCR 7£ HCC 40 Jif v 36 3iE & B 1 — 8 1 i 4
75 G P IncRNA AC114803 ., 1 i3 TCGA ¥ 5 2 ¥r &
M AC114803 TEMfIE A b KRG8 i, HmRikS
BEDG A RA KL, R AC114803 1] fiE 2 5 i ¥
HCC /4 % 9k F 78 o OF 9% it 38 2 Fh i 40 2 1 P
IncRNA 1l AC099850.4 . MIR210HG HI NRAV A i 4
P HCC [ 30 S 105 b a1 3 S i 5 45 S 3%
HH BB 480 5 % 1 IncRNA 7T fiE 2 5 I8 45 7 Miboss oF J2
T R e £ TS o

B4R PE IncRNA 3 3 52 1) il 9 ) 22 b A=
AT MR R R, A MR AN R s A L TR
A R0 . AW R A R B R B
AC114803 7] fi¢ i#f HCC 4 i (% 34 58 F1 ik 4%, if — 2P
BL 4% % & B AC114803 {2 9F Ht I T 3 K bel-2 3
5, A0 AR 0 T LR bax 3k, TR B 2E 41 i 1
BE bR &) CCNDL B3R5, #2755 AC114803 W] REif &
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0 ) 20 0 O T A O A B R B A . 2 A 5 SR B
B S IncRNA 2235 B, I 38 i AS [6] ML i 42 2F
Jib 923 40 O A 48 7 . Wang Z2PUHF 9 & 3 MIR31HG i
ik #8 1) VE T HIF-1oo AT P21 38 428 20 Mo J 300 ok A
ELIG I ) 05 N (1387 3 S g O OB
Zhou ZE B 5% K% P HIF-1a A DL 3% 7% IncRNA
RAETIK #% 5% , RAETIK ¥t 2k & 2 30 ] HCC 41 Jifg
B F1 AR 28 I BH W7 e 480175 5 1) L R Ak R A 2 0 B
BN, $E 7R B4 5 M IncRNA 0] BEAE b W 7
BIIRIT S . 9 Ah, ARHFSE & BE AC114803 T fig 1F
[51] I 20 i A 5 ) N-cadherin £ vimentin (9235, W0
Wl B 40 i AR & ¥ E-cadherin f) R 35, £ M
AC114803 7] fig {1t ¥F HCC 20 Mo i b K¢ a] Ji %% 1k
(epithelial-mesenchymal transition, EMT) 72, Uik 55
2 LY G B RE O, DT AR E A LAY ST A% . EMT &
b H A AR A ) SO AN B R AE A ok B L FE b R i
HHOR RS DT A R R A R RS L R
AL IT HEHTZE . IncRNAs 1] 38 1 8 2 EMT 53 72
S iR UE B, B 95 & B IneRNA-PNUTS 38 i 12 fi)
YEFH T miR-205 380 FL MR8 40 i 09 EMT i 72, R
M vimentin 3¢ 15 14 55 F11 E-cadherin 1518055, &

5 240 P B 3 8 R 28

i T B 7 i S HIF-1a, HIF-20 % 2 505 1
Fik LR, B — 2D R i U 1o ]
FHHL 5 5 AC114803 1Y ik o IncRNA 1] 3% G+ P 45
B R I A miRNA T A B9 45270 ] DL i 26 0
18 A% 2 ] 4 3 R 1Y 3% 3k 45 ML A 5 T 20 B T B
ST T8 Z R AR W 22T P, R — TR
PRIE AC114803 EL A4 38 iof WIF A 48 o A 8 47 1 5 A1 3E
MM XLEAMRE.

B2, ARWFSR BT HCC H ) Bk 4075 5 1
IncRNA AC114803, HmRAFEEHF G AR, X
A BE 5 AC114803 12 #F HCC 40 itg 114 14 5 AT #2 A )
EEP S
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