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TaER Ky xEm 298 X% XFX FEF
CAHEER 22 2 2 B Tl 35— AR 241, 22 441100)

EHE:S Z X8 ERIT K A4EE % 5 RNA(LncRNA)-AT & & & 342 A B (HULC)¥e %) #% ) RNA-
597(miR-597)/Rastd X & @ 23(Rab23) 4T 4%, A AT 40 & (HCC) m e £ 4 F 45 b a9 L] . vA#dL &
R REIET S — AR E RS ) B’ E HCCH 766) &4 AR £, qRT-PCR#&M HCC % %
2822 F LncRNA-HULC. miR-597 & Rab23 & & /K-F; F+4047 L ik A B 64 &k K- 5 HCCH#) 16 RAR X
My A AT B T AR A B RS 23 #7 LncRNA-HULC. miR-597. Rab231z 5 4h6448 Z4F
FAE]. vAHCCa it HepG2 A B AT %, #3454 si-NC2A. si-HULCZE. si-HULC+anti-NC42. si-
HULC+anti-miR-59748, %~ #|% Al CCK8. Transwell 5236, 73X 20 J 346 ) &-28 Hep G2 4m it 4 38 74
A, 12 A AT, R Western bloti | HepG24m i, Ki67. Caspase-3. Caspase-9. Rab23%
B e RAE I, R AI, HCCAL F LncRNA-HULC. Rab2349 & A K-F & F 5% F 4047, miR-597
09 FE KPR T B FL0L2(P<0.05), B R AR LY B2 6 TNMA B, HCALE 55 6 Rk 28 45 4048
% (P<0.05). LncRNA-HULC¥e@ 7 #8142 miR-597, miR-597%e1%) i 845 Rab23. si-HULCZELLncRNA-
HULC. Rab23 mRNA. 3785, £, 124240, Ki67& & . Rab23& & 49 KA K-FAK Fsi-NCLL,
miR-597. A% . Caspase-3%& @ . Caspase-9% &) 49 & X /K-F 2 T si-NCLL(P<0.05); 5si-HULC4A.
si-HULC+anti-NC#A bk 42, si-HULC+anti-miR-59740 F miR-597. A =% . Caspase-3%& & . Caspase-9
8 £k KPS (P<0.05), Rab23 mRNA. 3878 % . it44. 12424, Ki67% 4. Rab23 &4 &
K KFHZ (P<0.05). #TEK LncRNA-HULCT 4847 %I AT % o e £ 4 S 45, EALH) +T f 2l i fes)
miR-597/Rab234>F 44 52 49 .
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Mechanism of LncRNA-HULC in Affecting the Biological Characteristics
of Liver Cancer Cells by Targeting the miR-597/Rab23 Molecular Axis

WANG Xinao, DAI Yang, LIU Junrui, DONG Qinpeng, LIU Jiaming, WU Yuhao, LI Hengping*
(Department of General Surgery, the First People’s Hospital of Xiangyang, Hubei University of Medicine, Xiangyang 441100, China)

Abstract The aim of this study is to investigate the mechanism by which LncRNA (long non-coding RNA)-
HULC (highly up-regulated in liver cancer) affects the biological characteristics of HCC (hepatocellular carcinoma)
cells by targeting miR-597 (microRNA-597)/Rab23 (Ras related protein 23) molecular axis. A total of 76 patients
with HCC who were admitted to the First People’s Hospital of Xiangyang, Hubei University of Medicine as the
study subjects. QRT-PCR was applied to detect the expression levels of LncRNA-HULC, miR-597, and Rab23 in

HCC patient tissues, and the expression of the aforementioned genes was analyzed for their clinical correlation with
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liver cancer. Bioinformatics methods and dual luciferase reporter experiments were applied to analyze the interaction
mechanisms of LncRNA-HULC, miR-597, and Rab23 signaling axes. HepG2 HCC cells were studied and separated
into si-NC group, si-HULC group, si-HULC+anti-NC group, and si-HULC+anti-miR-597 group. CCK8, Transwell
assay, and flow cytometry were applied to detect the proliferation, migration, invasion, and apoptosis of HepG2 cells
in each group. Western blot was applied to detect the expression of Ki67, Caspase-3, Caspase-9, and Rab23 proteins
in HepG2 cells. The expression of LncRNA-HULC and Rab23 in HCC tissue was higher than that in adjacent tissues,
while the expression of miR-597 was lower than that in adjacent tissues (P<0.05), and their expression was correlated
with clinical and pathological features such as TNM stage and differentiation degree of patients (P<0.05). LncRNA-
HULC targeted and negatively regulated miR-597, while miR-597 targeted and negatively regulated Rab23. The
LncRNA-HULC, Rab23 mRNA, proliferation rate, migration number, invasion number, and the expression levels of
Ki67 protein and Rab23 protein in the si-HULC group were lower than those in the si-NC group, and the miR-597,
apoptosis rate, and the expression levels of Caspase-3 protein and Caspase-9 protein were higher than those in the si-
NC group (P<0.05). Compared with the si-HULC group and si-HULC+anti-NC group, the miR-597 mRNA, apoptosis
rate, and the expression levels of Caspase-3 protein and Caspase-9 protein in the si-HULC+anti-miR-597 group were
lower (P<0.05), the Rab23 mRNA, proliferation rate, migration number, invasion number, and the expression levels
of Ki67 protein and Rab23 protein were higher (P<0.05). In summary, silencing LncRNA-HULC may inhibit the
biology of liver cancer cells, which may be achieved by targeting the miR-597/Rab23 molecular axis.

Keywords long non coding RNA; highly up-regulated in liver cancer; micro RNA-597; Ras related

protein 23; liver cancer; biological characteristics

JiF 41 i (hepatocellular carcinoma, HCC)#2& i
A G e O o B VI GBS Lo i i e e b R

miR-5975 Rab23 2 [A|AF1E 45 47 15, #ED LncRNA-
HULCTH] E#E 1] miR-597/Rab23 4>+l 521 HCCHI &

e, FLRIREAEE 2230 2 E A&, i
202544 10077 A Mo R HCCH) SAEAEA
R N32.6%, 1R HCCH ST A 47243l
N10.8%H12.4% . [AlLL, 7873 1 B HCCRIAbLAY
XHRIT ITE R E TG g A A EEE . K
B 4EZmISRNA(long non coding RNA, LncRNA). /]y
RNA (microRNA, miRNA)[F] & FR W& 15 8 1, J&
THERAY RNA, 17157 2 FhA0RAE 5 Im B H T, 78/
R IR YT TS TR R R EEAE R B i R IA
(highly up-regulated in liver cancer, HULC){E. 20074
IR RIE R THCCH B35 i, Bl 5 A Fiir S H AT
JfeE . il RS 2 MR s, HEm
TR A . ARHIE FEAR W, miR-597#EHCCH )
U5 HCCIREM A #AT A K P RastHREH
23(Ras related protein 23, Rab23) {7 7L T-fisi. . D&
LM S5 %R0 A BRI AR, MO AR B
HZ{Rab23 mRNAFIEL FHRKIE THCC % HiRab23
i RIE K HCC R #H A A A7 Y, /£ HCCA Y
ZH K Rab23 A I HCC Rt RS, AHE ST RT
i i Starbase X v & B LncRNA-HULC 5 miR-597 .

. F, B FEIRI LneRNA-HULCXTHCCHH i A=
Y2447 AT miR-597/Rab23 %31l (1520 , Y HCCHY
B R VAT PR R

1 MR5EE
1.1 HCCRELHARIE

(AP IR B 20224F 1 H ~20234 6 A 7R b= 24
S B IR 98 B 7 28 — N IR Pt F R B 764 HCC &
B A SURN I 55 HSUE NI T R o BTN NFRHE
(1) fF& HCCIZWibadE " (2) R lZh3RELHCC &
S H SRR A ARAE e B . HEBRbRIE : (1) AFIETR
SR (2) HAMEBALGHENIR 5 (3) BRI A T
@) HE RS AW 22
B 28 PH T 26— N RO ER BE I 40 B 2% 0 2 it (3R
XYYYE20230082 5 ). S8 A HCC A 3% Ml
I E AT, TNMZ . 7 AR RS Im R B A B kL
12 EFEXFSNEE

HCCZH A HepG2(orb4 1315 1) [ I 18 R4S A
VIR A BR A 5 Trizolidifl). WSS &, 2k
SE FPCRIRF £ (abs60154. abs60267. abs60305)I4
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H 5% WA AR BR A 7] 4 s s — g v A It
F L (CK04-500T) [ Jb 5 5 A MR A TR 2
A A T B (CM001-25D) I I R A4
WA R 7] ; si-HULC(439077)04 H 32 [ Thermo
Fisher Scientific/A & ; anti-miR-597(CIH2069) &
I AERI A BR 2 7 ; HRP. Ki67. Caspase-3+
Caspase-9. Rab23. GAPDH(ab6734. ab92742.
ab184787. ab32539. ab192420. ab59164)I H J&
[E Abcam 2> ;4= H 211 % ThEEEE A7 1 (TMR-100) ) H
RS SO R A PR A A 5 SR 9 E B PCRAX
(ABI 7500)4 FI 3£ [F ABIA &) ; JE K 51900 3 4= T4
Y LRI AR A

1.3 733k

1.3.1 qRT-PCR%#: M LncRNA-HULC. miR-597.
Rab23 49 & AL 187 FH Trizolilk 7 N HCCHi 40
ZURE 57 23 7 B ER LS RNA, FR 4 1 4% 5%
WG B cDNA, #4752 58 % 5E # PCR(real-
time fluorescence quantitative PCR, qRT-PCR).
LncRNA-HULC(ID: NC_000006.12). Rab23(1D:
NC_000006.12) L GAPDH(ID: NC_000012.12)
YEN 2, miR-597(ID:NC_000008.11)LL U6(ID:
NC_000015.10)fF NN 2, 45 2415 LncRNA-
HULC. miR-597. Rab23[MIXI KL R 51975 W
x1,

132 MKAEBREARLE  HEMIR-5974
][5 41 B HUL C B A= BY 75 30/ (HULC-WT) R 45 &
B 5 A BRAR (HULC-MUT), ¥ Rab23 57 2E A4
AR (Rab23-WT)FIZh A4 55 AR H A4 (Rab23-MUT)
FLF% % pMIR-REPORT#i 44 |, #8543 %1 5 miR-597
mimicE{mimic-NC— L # #% 4L E|HepG24H i 41, 24 h
Je RS I 7 e 2R 1 o

133 @fedtd  KHepG24H B HL /> Fsi-NCHL .
si-HULCZH . si-HULC+anti-NC# . si-HULC+anti-

miR-5974, T E6N T, 1.3 15 15k %41
HepG24H 11 LncRNA-HULC. miR-597. Rab23[¥]
KIENEHL
134 CCK8#HepG2mfite it #4412 20 ¥
HepG24H s LA2.0x 10° 4>/ FLI %5 B B T-96 LAk H, 7E
37 °C N A E 24, 48, 72 h, SRIGEFLINA 10 uL
CCKS8¥H, 37 °CHF B2 h, ZRJ5 1E450 nm Akl &0
}E(D450){Eo
1.3.5 Transwell 230460 HepG2 4m flet 6 iL 4% Fadz 22
Lo IERESEEG : WL YL E 1) HepGRA U B & T L M
BRI RN X107 /100 pL K b fh
T 24-Transwel G B IEMR 1 5=, #HATIER L, 76
EH I 700 pL & 10%M54F 7% (fetal bovine serum,
FBS) A KRG 7R EAE a7, 7 37 °CHE 746 i
H24 hjm, fE5E N 0.1%%45 1 et 10 min. 7£ 5
T NI AR RS T T R . RS
= Fmatrigeli |2, HARBAE RIS
1.3.6 AR pAemHepG24a ey A= HL200 pL
112> 104 HepG24H g 85 B S P8 T2 PR &, I
Annexin V-AP(5 pL)FIPI (5 pL), &8 415 min,
T FH 800 WL I T2 2 i B ER A0 A, 1R R AR A
1 mL, HX200 pL4H 2 5 % 2296 FLR, i 2N4H gAY
KL HepG24H i I T2
1.3.7 Western blot# | HepG2 £a 2, ¥ Ki67 . Caspase-3.
Caspase-9.Rab23%& & ¢ & &t L FISDS-
PAGE/; & Hep G248 & (I I ¥ & 2| PVDF i,
¥ —#H[Ki67(1:5 000). Caspase-3(1:2 000).
Caspase-9(1:1 000). Rab23(1:1 000)] 57 4 °C
WELR. R, 5 P11 000)FIRHFE 2 h, @it
WAk R e e AL BN . L GAPDH(1:2 000){E A A
%, i HImagell & 25t 5 5 3T 8 LU
1.4 Zir594%H

A Bl 250 °% F SPSS 25,08 3#E4T 20 #r, &

%1 ¢RT-PCR3|#1575
Table 1 qRT-PCR primer sequence

NS5 —3)

Reverse primer (5'—3")

£ LIRSI(5'—3Y)

Gene Forward primer (5'—3")
LncRNA-HULC CTG GCA ATA AAC TAA GCA
miR-597 ACA CTC CAG CTG GG

Rab23 GAAAGT GCTTCG AAA GCG A
U6 GCT GGA CTC TAG GGT GCA AG

GAPDH GAA GGT GAA GGT CGG AGT CA

CAA CAT AAT TCA GGG AGAA
TGG TGT CGT GGA GTC G

TCG CCGAAGTACTTGTGG C
GAG CAT ACCAGG TGG TAG TAG
AAT GAA GGG GTC ATT GAT GG
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% B LncRNA-HULC. miR-59735%5) L (x+s) £ 7R,
P9 2L IR A AT R, 2 AT LA T SR IR R T 22 )
Wr, E— P LI AT SNK-g R 5 5 1H 5% kL (TNM
L AR EESE ) LAn(%) R, IR HLEAT PR
P<0.05% R ZRA G 7 E L.

2 R
2.1 HCCHLEFMFEZHL FLncRNA-HULC,

miR-597, Rab23f)KIEIER
HCCZH Z! LncRNA-HULC. Rab23#ik/KF

m TS S, miR-597F I8 K TK T 55 41 41

(P<0.05)(3R2)-

2.2 HCCZHZEA LncRNA-HULC. miR-597,

Rab23FzRIESIRARFIBFHERN X &R
PLHCCAHZ{LncRNA-HULC. miR-597. Rab23

FIEM T HME2.18. 0.55. 1.6ONFIR, BHCCHE
53N LncRNA-HULC =5 %A 41 4045, miR-597 53K 1A
4371, Rab23 7R iA4 386, LncRNA-HULC X
Rab23 mRNAFRIEEHEHEFNHVEZ R ELZ T
LR, S RE K+ B B S TR
F (P<0.05); Rab23 53Rk %6 B35 1 IV 3 2 3
KT IR, 7 R K+ 8 BB T =4
b 55 (P<0.05)(#3).
2.3 WRAREGIRE LN LncRNA-HULCEE
[ElmiR-597/Rab23 4> F 4
Starbase M ufi Fii | i2. 7~ , LncRNA-HULCY
miR-597. miR-597 A1 Rab23 4 # [ 45 & 47 /5 (£ 4
5y, fEFEGLHULC-WTH4H LA, miR-597 mimic
(1) 5% ) 2 g % ME PRI (P<0.05); fEF 44 Rab23-WT
HIZR A 3, miR-597 mimic B9 )6 2 B v 1 BRI

#2 LncRNA-HULC. miR-597. Rab237E4B4AFRHIFRIEIE R
Table 2 Expressions of LncRNA-HULC, miR-597 and Rab23 in tissues

AR

LncRNA-HULC miR-597 Rab23
Tssue
Adjacent 0.99+0.29 1.02+0.17 1.00+0.33
HCC 2.18+0.32* 0.55+0.15* 1.69+0.35°

¥ks; n=76; *P<0.05, 5@ 55 H A LR
X+s; n=76; *P<0.05 compared with adjacent tissue.

#3 HCCHALFLnecRNA-HULC. miR-597. Rab23FiASIERRIFHFIEMX R
Table 3 Relationship between expressions of LncRNA-HULC, miR-597, Rab23 and clinicopathological features in HCC tissues

e PR FRAEAE LncRNA-HULCE #iA miR-597 R IA Rab23 5 #iA

Clinicopathologic %% (n=40) R (n=37) (n=38)

feature n High expression of “ r High expression of r High expression r

LncRNA-HULC (n=40) miR-597 (n=37) of Rab23 (n=38)

Age (years)
<55 34 16 (47.06%) 0.766  0.381 20 (58.82%) 2532 0.112 14 (41.18%) 1.916 0.166
=55 42 24(57.14%) 17 (40.48%) 24 (57.14%)

Gender
Male 44 26(59.09%) 1.749  0.186 18 (40.91%) 2.529  0.112 23 (52.27%) 0.216  0.642
Female 32 14 (43.75%) 19 (59.38%) 15 (46.88%)

Diameter of tumor

(cm)
<5 47 21 (44.68%) 3.123  0.077 25(53.19%) 1.002  0.317 20 (42.55%) 2732 0.098
=5 29 19 (65.52%) 12 (41.38%) 18 (62.07%)

TNM
I+I1 40 15 (37.50%) 7.755 0.005 27 (67.50%) 11.967 0.001 12 (30.00%) 13.511 0.000
I+1vV 36 25(69.44%) 10 (27.78%) 26 (72.11%)

Differentiated degree
High 39 13 (33.33%) 11.967 0.001 26 (66.67%) 10.369 0.001 13 (33.33%) 8.901 0.003
Low+middle 37 27(72.97%) 11 (29.73%) 25 (67.57%)

n=76.
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(P<0.05)(36)-
2.4 TEALncRNA-HULCX HepG24£RA- LncRNA-
HULC. miR-597, Rab233RIAHISZNN

si-HULCZH LncRNA-HULC. Rab23#ik/K
AT si-NCZH, miR-597F A /K V75 T si-NC4H,
(P<0.05); 5 si-HULC#.. si-HULC+anti-NCZLAHEL,
si-HULC+anti-miR-59721 F1 miR-597 & 1% 7K 1 P&
(P<0.05), Rab233&ik KT 51 (P<0.05)(£ 7). X3
BHUTER LncRNA-HULCHI 1 miR-597 24 5% 44 i
0.

2.5 LncRNA-HULC#E[5)miR-597/Rab234%) F 4
3t HepG2 4 HE5E A9 52
si-HULCZL 85 AKX T si-NCZL (P<0.05); 5
si-HULCZH.. si-HULC+anti-NCZH Eb %%, si-HULC+anti-
miR-5972HIETE AT} 5 (P<0.05)(% 8). X R HIUTER Lo-
cRNA-HULCH] DA Hep G242 (358, T4 miR-
597 AT LA H YT BRLncRNA-HULCHHIIE ] o
2.6 LncRNA-HULCEE[EmiR-597/Rab23 43 T4
XfHepG24HAIT B AR ZEHIF2 M
si-HULCZLIIT e % . 12 2B HUK T si-NC4L

#4 LncRNA-HULCS5miR-59745 &1
Table 4 Binding sites of LncRNA-HULC and miR-597

5 il

Gene Sequence

LncRNA-HULC aac acg acg agc acauUC CG UCU g

miR-597 aua aac gua ggg guc AGG ACC Au
RERREE A AL

Uppercase represents the binding site.

#5 miR-5975Rab23MLE AN S
Table 5 Binding sites of miR-597 and Rab23

SR a2l

Gene Sequence

Rab23 uaa aaa uac aug uua AGA ACC Aa

miR-597 uge gaa cuc ggu guu cUC UUG Gu
REGAERLE AL

Uppercase represents the binding site.

+®6 WA RBEEMELR

Table 6 Comparison of luciferase activities

ZH

2 HULC-WT HULC-MUT Rab23-WT Rab23-MUT
Group

mimic-NC 1.03+0.12 1.00+0.33 0.98+0.15 1.014+0.31
miR-597 mimic 0.28+0.09* 1.02+0.34 0.42+0.013* 1.04+0.35

X£s; n=6; *P<0.05, S5mimic-NC4L L%
X+s; n=6; “P<0.05 compared with mimic-NC group.

K7 KHHepG24RAHLncRNA-HULC, miR-597. Rab233RiAELEE
Table 7 Comparison of LncRNA-HULC, miR-597 and Rab23 expression in HepG2 cells of all groups

415

Group LncRNA-HULC miR-597 Rab23
si-NC 1.00+0.17 1.01+0.33 0.99+0.22
si-HULC 0.46+0.15* 1.98+0.38" 0.55+0.18*
si-HULC+anti-NC 0.44+0.14 1.96+0.38 0.53+0.17
si-HULC+anti-miR-597 0.43+0.14 1.13+0.35% 0.84+0.20"

Xts; n=6; *P<0.05, 5si-NCALLL#E; °P<0.05, Hsi-HULCALLL#; °P<0.05, 5si-HULC+anti-NCZH LL#% .
Xks; n=6; “P<0.05 compared with si-NC group; "P<0.05 compared with si-HULC group; °P<0.05 compared with si-HULC+anti-NC group.
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#8 LncRNA-HULC#E[SImiR-597/Rab2343 F4hxt Hep G240 M1 1458 A9 5411
Table 8 Effects of LncRNA-HULC targeting miR-597/Rab23 molecular axis on proliferation of HepG2 cells

2053 Diso

Group 24 h 48 h 72h

si-NC 1.17+0.16 1.2940.18 1.41£0.25
si-HULC 0.43+0.13* 0.56+0.16° 0.68+0.22°
si-HULC+anti-NC 0.41£0.13 0.54+0.16 0.67+0.22
si-HULC+anti-miR-597 0.96+0.15" 1.0740.17" 1.23+£0.24"

Xts; n=6; “P<0.05, 5si-NCHLLLEL; P<0.05, Hsi-HULCAL L #4; ©P<0.05, 5si-HULC+anti-NCZH HL A
Xts; n=6; “P<0.05 compared with si-NC group; "P<0.05 compared with si-HULC group; °P<0.05 compared with si-HULC+anti-NC group.

Migration

Invasion

si-HULC+anti-miR-597
&1 TranswellSL3E 48 M Hep G2 4R EB AR E BN
Fig.1 Migration and invasion of HepG2 cells were detected by Transwell assay

si-NC si-HULC si-HULC+anti-NC

%9 LncRNA-HULC#E[5/miR-597/Rab23 5> Fii%t Hep G2 4HBIT 7 AR 22 A0 E2 M

Table 9 Effects of LncRNA-HULC targeting miR-597/Rab23 molecular axis on migration and invasion of HepG2 cells

A7) TR R

Group Migration number Invasion number
si-NC 141.65+14.86 128.75+12.93
si-HULC 88.79+12.63° 65.82+10.36*

si-HULC+anti-NC
si-HULC+anti-miR-597

87.41£12.48
118.74413.75"™

64.33+10.17
102.51£11.74%

Xts; n=6; "P<0.05, 15si-NCZ HLE; *P<0.05, 5si-HULCZH LL4L; ©P<0.05, H5si-HULC+anti-NCZH HL 42 o
Xts; n=6; “P<0.05 compared with si-NC group; "P<0.05 compared with si-HULC group; °P<0.05 compared with si-HULC+anti-NC group.

(P<0.05); 5si-HULC4l. si-HULC+anti-NC4 Lt
5, si-HULC+anti-miR-59741iE M ¥, 12 2500
(P<0.05)(EI1MIF£9). X FIFVTERLncRNA-HULCH]
DA Hep G241 f AL # A2 28, 14 miR-597 1)
AJ L TR LncRNA-HULCXT 3T 7 AR 22 [ 40 1)
1EH .
2.7 LncRNA-HULC#E[5/miR-597/Rab23 43 F 4
STHepG24H R A RIS M

si-HULCZLI 1% 5 T si-NCZH (P<0.05); 5 si-
HULC#.. si-HULC+anti-NC# %%, si-HULC+anti-
miR-597ZH V8 T2 3 FAK (P<0.05)(E 213 10). X%
T B LncRNA-HULCH] L2 i Hep G241 i 1) I T,

T A i R -59 7 D049 1) 400 L ) R0 T2
2.8 &4HHepG24HAEKi67. Caspase-3, Caspase-9.
Rab23% B RIZK-F L

si-HULC#1Ki67. Rab23% [1& LKL TF
si-NC4 , Caspase-3. Caspase-95KiA /KT =T si-NCZH
(P<0.05); 5 si-HULCZ. si-HULC+anti-NCZH L%, si-
HULC+anti-miR-59741H' Ki67. Rab23# [AFRIEK T+
{1, Caspase-3. Caspase-97iL K P (P<0.05)(Kl 341
#11).

3 Wi
HCC I R A R R S 18 M B eI 45 . 3F
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10% 10* 10* 104
10° ) 10°4 10°4
£10°4 2107 TS
10'4 10'4 10'3
10° T 10° T 10° o amaai 10° e
10 10! 10 10° 10* 10 10' 10* 10° 10* 10 10 10* 10° 10 10 10 10* 10% 10
Annexin V-FITC Annexin V-FITC Annexin V-FITC Annexin V-FITC
si-NC si-HULC si-HULC+anti-NC si-HULC+anti-miR-597

E2 RSN Hep G2 ARV AT R
Fig.2 Apoptosis rate of HepG2 cells was detected by flow cytometry

%10 LncRNA-HULC#E[EmiR-597/Rab23 43 F4H%T Hep G2 4R A A T-HU RN
Table 10 Effects of LncRNA-HULC targeting miR-597/Rab23 molecular axis on apoptosis of HepG2 cells

415 TR /%

Group Apoptosis rate /%
si-NC 1.97+0.63
si-HULC 35.68+3.72*
si-HULC+anti-NC 33.7243.69
si-HULC+anti-miR-597 18.95+2.85%

Xts; n=6; *P<0.05, 5si-NC4L LK °P<0.05, Ssi-HULC4L LUK ©P<0.05, 5si-HULC+anti-NCA1LL 4% .
Xks; n=6; *P<0.05 compared with si-NC group; "P<0.05 compared with si-HULC group; °P<0.05 compared with si-HULC+anti-NC group.

si-NC si-HULC si-HULC  si-HULC+anti-
+anti-NC miR-597

[Z]3 Western bloti;NHepG24HAE 1 Ki67. Caspase-3. Caspase-9. Rab23ZEHZFTIAF R
Fig.3 Western blot analysis of Ki67, Caspase-3, Caspase-9 and Rab23 protein expression in HepG2 cells

=11 £iAHepG24HBEHKi67, Caspase-3, Caspase-9, Rab23ZFTHFRIALLER
Table 11 Comparison of Ki67, Caspase-3, Caspase-9 and Rab23 protein expressions in HepG2 cells of each group

H .

Ki67 Caspase-3 Caspase-9 Rab23
Group
si-NC 1.28+0.18 0.32+0.10 0.24+0.08 1.36+0.27
si-HULC 0.57+0.14* 1.18+0.15* 1.07+0.12° 0.72+0.23*
si-HULC+anti-NC 0.54+0.13 1.16+0.14 1.05+0.12 0.68+0.22
si-HULC+anti-miR-597 0.96+0.17" 0.62+0.13" 0.54+0.10" 1.15+0.25%

Xts; n=6; "P<0.05, 5si-NCHLL#4; *P<0.05, Ssi-HULCAL EL#; ©P<0.05, 5si-HULC+anti-NCZH LAz .
Xts; n=6; “P<0.05 compared with si-NC group; "P<0.05 compared with si-HULC group; °P<0.05 compared with si-HULC+anti-NC group.
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TREFMERT 28 KHIO . Ferpiiks. %2
RIS RN F RS TR, £, 12 8
RIFFFEGSE HCCH E LR A ™, BT HCC Rk
B Lok = 55 e AR E Y, HCC R 2 W At
RORIT R e — kAR, K2 HCEE TR, IRKRE
LIRS, FEBURE PR RED. FIt,
ffi 2 T Re VS e HCCHEJE IR 70 T AL, AR BB ARG

miRNAKZ) 2240 H I, IncRNAKJE 2
miRNA 8~101%, P& BT N R 7, Jsid i
25 3 R R 3R A SR A i A= ) 22 3 72, IncRNAIE AT LA
YEN miRNAHEZ , AT A0 miRNAX mRNA
P00, $EdRiE, FiH LncRNA-HULCTEAR SN FIA
AR HE HCCAN L A I A= 2447 v, I T ad sk 3
miRNAFImRNAK 15 T R Rk, YANSE!
K I, HepG24 i LncRNA-HULC R 1A 7K 1 B & Tt
15, LncRNA-HULC# i miR-377-5p/HIF-10i8# %, {2
BRI AR 28 E RS IR, M CE
I 241 it 71 4K LncRNA-HULC B 1 0% Wntfs 538
%, (23 HCCH M R 22 ML FS . GUANZE MR,
T LncRNA-HULC3# i ¥ [7] miR-3200-5p/ATF4
T S I 4 B Ak BT T AL I, T R 4% B
FIR . AR R, miR-597-3p & — Fi il 3
Al LIZURHL LncRNA LBX2-AS1HE i # [ miR-
597-3p L BRD4A R, (kB R (1) A=A 4]
HAFJQ-1 R B . TR TR, N miR-597-
SpREIS i LINCO094 1K 212 0 41 22 152 Jo Y 4 A 2 1tk
AP . HUSE PRI, LncRNA GSTM3TV2
3 miR-597/FOSL2 % i€ 2 HCC 1) 41 A 1 55 A=
F. MHFRWEFE, Ki67. Caspase-3. Caspase-9-5
HCCYH 3G . JTAHIC M. AW 58 K I HCC
42 LncRNA-HULC. Rab237 %1k, miR-597{%%
ik, H 5B TNMA I, 00 FE 25 PR s B
fEAH %, $278 LncRNA-HULC. miR-597. Rab23H[
REfE HCCRE i R FE S LR, 52me B () i PR
fiEo Ht— Pl it Starbase M vk /& B LncRNA-HULC
miR-597 2 [AAF{E S5 A7 o5, FEIE I X5 G R BER 5
SEIGRE— B IGUE, R ILUTEL LncRNA-HULCH LA
HilE HCCH4n il e . i/ 1228, (et
T, MUTER miR-597 U §1% 4% LncRNA-HULCIL KA
WTHCCYN BN S R T

Rab231E k% MR RIS i R IF B EAEH, o —

FREURE LA, 75 185 A AE 20 23 (1) R 1A 52 B 5 %
IR ML R K 2 18, WEIZEIVR I, miR-367-
3pREEIE It § ) Rab23%E [ #M1 i Hedgehogid %, AT
JOH H 2 B SR B L AR 2/ R . LISV,
14 2235 miR-362-3p A] LA il Rab23 [ 31k, AT 4
il HCCEU M E AR Y I AE KA HE . WENZEPUR IR,
miR-597-3p ] L[] I Rab23 H 1L, FRAK AR e
YL RIEAE . RBAER KT . AREFTCEL EYE
BRI 0 R 1 2258 50 1F miR-597 5
Rab23 2 [HfAAE4E G 1L, UTER LncRNA-HULC F: 8L
miR-597H & /KT T+, Rab23F ik K T F&A%,
LncRNA-HULCH] ¢ i@ i ¥ 1] miR-597/Rab23 4 ¥
BRI HCCEBAE YN M AE 24T N o

25 bRk, ITBRLncRNA-HULC A fE 30 e 4
M2, HHL AT e 2 il g #E A miR-597/Rab23 73
THUSZIL o SR, AW FAEAE RIEH T — A4 &,
HALEGH A 7K P 50 UE T 47 LncRNA-HULC/miR-
597/Rab23#H 5% E 4% % Hep G241 4= ¥ 2 1) 5 1 25 i)
0, SRS &R, R SLISfE AR P KT
sk,
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