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Expression of long non-coding RNA-DHC in hepatocellular
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Abstract

Objective: To investigate the expression of IncRNA-DHC in hepatocellular carcinoma, and analyze its effect on
proliferation, migration and clinical significance. Methods: A total of 85 patients with hepatocellular carcinoma
were selected. The expression of IncRNA-DHC in tumor tissues was measured by reverse transcription-

quantitative polymerase chain reaction (QRT-PCR). The 85 cases was divided into a IncRNA-DHC over-expression
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group and a low-expression group. Chi-square test was used to test the association between these two groups with
clinicopathological characteristics. The relationship between disease-free survival time and overall survival time
with expression of IncRNA-DHC was measured by Kaplan-Meier method. Univariate and multivariate analyses
was used by a Cox proportional hazards model. SMMC7721 and LM3 cell lines was transfect with Lentiviral,
which was divided into a IncRNA-DHC silencing group (KD group) and a negative control group (Con group).
The proliferation ability was test by CCK-8 assay. The invasion ability was measured by Transwell assay. Results:
The expression of IncRNA-DHC in hepatocellular carcinoma tissue was significantly lower than that in adjacent
normal tissues (1.73+1.31 vs 3.45+1.62, P<0.0S). The expression of IncRNA-DHC was associated with cirrhosis
(P=0.017), microvascular invasion (P=0.034). The 1, 3 years disease-free survival rate of the IncRNA-DHC low-
expression group was significantly lower than that of the IncRNA-DHC over-expression group (42.1% vs 79.5%,
P<0.01; 35.6% vs 67.6%, P<0.01, respectively). The 1, 3 years overall survival rate of the IncRNA-DHC low-
expression group was significantly lower than that of the IncRNA-DHC over-expression group (70.3% vs 92.5%,
P<0.01; 58.2% vs 83.4%, P<0.01, respectively). Tumor size (P=0.002), satellite (P<0.001) and IncRNA-DHC
low-expression (P=0.043) were independent risk factors of disease-free survival. While, tumor size (P=0.002)
and microvascular invasion (P=0.028) were independent risk factors of overall survival. The OD,;, ., value of
the Con group was significantly lower than that in the KD group (P<0.05). The invasive cell number of the Con
group was significantly less than that in the KD group (30£S vs 90+20, P<0.05). Conclusion: LncRNA-DHC is
down-regulated expression in hepatocellular carcinoma, which is associated with malignant pathological features
and poor prognosis. LncRNA-DHC low-expression is independent risk factor of disease-free survival. Silencing
IncRNA-DHC expression can promote the proliferation and invasion.

hepatocellular carcinoma; IncRNA-DHC; clinical significance

JHF 20 L s A2 T A S0 T O D R e b g,
TG4 25, SAEAAERIE17%~53%"", JIFE 1L
AR . O R T B B S RE RS B
2 T2 AR S O A A 1 35 RURS [ P,
KAt JE i RNA (long non-coding RNA, IncRNA)
BB K — 200 nthY IS K55 RNA,
HAmMEN, EEATHEENEEDAE,
FEALFEMIEAE N Z R &K M IncRNA S
Rk B GEEMNEEE. W REB R
B # AU DI 201 1 4F 1 7 T R 4
2Vl B i A 2 I HGE T 1B IncRNAST T,
HllncRNA-DHC(NCBIJ¥ %5 1IncRNA-AK123488) ,
SR 1M IncRNA-DHCTE JFFHi o (9 3R 3K KA FH g AN A5
., AW B EMFFEIncRNA-DHCTE P i 35
ik AR R IR E X,

1 MR E7HE

1.1+

JT 44 it 98 40 ] 22 SMMC-7721 & HCCLM 34 fifd
FYk A T ilE 440 R 27 [ & 2R J7 IR A B EE B
ST EE . RPMIL640Z0 i 1% 35 500 1 b 5 A B

YR A PR T, 180 T e e R R il B 3
EBAA RN GBI G AL AN A
g 42 A2 R R IR 2R D7 PR BB BE20094F6 H 2
200948 H T AR VI B i) 42 (1 i 988 B i 55 LN, A7 %
7€ Y6 2 5 PCR(quantitative real-time polymerase
chain reaction, qRT-PCR)l%EIncRNA-DHC 3
1Ko 53 BEALE T A VIR 14 8 5 051 ot A8 s L g
55 L AUPR A AT W PR BRI 3R S WS 708, BT A b
AIAE T -80 CIUKFTFHI

WABRUE . TR G 200 B A O BT 40 i
B RECRAT MR s S8 e VBRI U1 9]
Gk R BINE o SIBRARIE - 8T A I AH OS8O 5 R
S5 e BB BEORAN 2 F BR AL

1.2 ik
1.2.1 2ol 5 4AB % Jm A5 34

SIES T TF BFSMMC-7721 X HCCLM3 41 Jifs &
¥ITE37 C, S%CO,M4M, R TRPMI1640
g0 M gL, ARG IR] 48 b, X B K
107 20 it A S8 TR I A0 i . K SMMC-7721 )
HCCLM3 40l & 73 5l o3 i 20, EP i #k &k A
(KDZ) 5 B % B 4H (Con2H ), KDZH 18 95 754



LncRNA-DHC 7 P I 0k IR R 5 3. T 228, 4%

941

M ShRNAJT B IncRNA-DHC I %35, Cond D)2
L= RENTSPORI
1.2.2 RNA 2R % Af & 2 & PCR AR 44

YN B RNAs: # TRIzol reagent
(Invitrogen, USA) i 5 4& B 12 4] 1E & JH- 41
4. 20012 HEF RS, 196 bl 2. 42
191 )T 96 2H 20 B2 20 Jfl 3 7P % SARNA, Nandrop 2000
M MIRNA, ncRNA-DHCHE A& WM & X
JAM-MLV Reverse Transcriptase (Invitrogen,
USA) X S RNAR H B sk 5 BUcDNA, B-actin
HHNZ ., LncRNA-DHCHI W FH . Li#is1W
HS'-CCTAAGAGCATTGGGAAACTAT-3',
N5 ¥ NCACTGAACTGGCACCTAAC,
B-actinB| W5 : LUF5I¥ NS -AGTTGCG-
TTACACCCTTTCTTG-3', F#3I¥WH
5-'GCTGTCACCTTCACCGTTCC-3', 7£95 C i
TEPE30 s, 95 C Ss, 60 °C 20 s, 40 MEFRK R
NAPETR I E KD 4 A1 Con2H 9 41 KL & 19 116 25 1
H, RMH2 %2/, HEIncRNA-DHCH X
Tk, DOFHE A, & THE HIncRNA-
DHCH Rikd, K FEMN HIncRNA-DHCEF
STy A58
1.2.3 @3 s bt ml 2

K HI CCK-852 56l i& KD 4H 5 Con2H 1 £H 4 ifd
HGHRE ST, KEKDAL S Con] 4 B L4200 pLf A
BUERE, PL3x10*4 /FLINARHERIAE To6fLMR , K5+
0, 24, 48, 72, 96 h/i, #20 yL CCK-8MIZf14>
L, HIDNM-9606[ b 43 AT AL E 3411 OD 45
i, exllan s aamh 4, s oG EE, Hisk
g Ry Ef ]
1.2.4 @iz 22 eyl 2

TranswellSZ 56 >k A 56 41 e 42 22 RE 71 : 4 KD
ZHAN ConZ] WL 20 ML, #2532 1x 10" 21 ifg B 42
FTranswel U NE R, 283524 hin, FEEHEES
T EBET A, MR H0.2%45 i S,
Pe@Jn, T8 E T (x200) THR 2 BN &, 52
WHE IR, BOPME . ZF AN L5 7286 1
EH.
1.2.5 W7

BEEREE2~3NHB U1K, BV
W12 . miESE, A ILEGAFP . B
CT. MRIZ, BEUVINAWIERE K. B LIET-H
)%, FEDFEUEE 201244 15H .

1.3 GitF 48

KHISPSS 20.058 R F BEAT XL 70 B, i
TR B bR i 22 (£s) R, Z 4 LR
T525v 8, TS A TR U EEAL [, LSD-t4:
5 Ik LU B ZH 2 . R 5 K 5% 3 AT lncRNA-DHC
MR 5 IE AR B R 1 CHR, Kaplan-Meier E A7
PR VKR 43 BT TG 988 HE A I R A A Bt (] Iog—rankﬁgﬁﬂﬁ
AL R ES, 5FEBE A G
TR Cox FL 9] UK AL 73 B, P<0.0S 0y 22 5 A 52

e rE
2 /R

2.1 LncRNA-DHC EFEREZHAFHRIE

qRT-PCR/K : IncRNA-DHCTE T 21 41 i 4
Wof Fe Ik AR T 55 4141 (1.73£1.31 vs 3.45%1.62,
P<0.05; K1),

2.2 LncRNA-DHC I RIZESIERKREEEZNXFR

LncRNA-DHCH £ ik 54 (P=0.099) .
PER(P=1.000). H A& (P=0.782). MK
/N(P=0.130) . MIEECR (P=0.427) . WHE 3%
(P=0.799) . LAk (P=0.125) . M L
(P=0.062). M@/ (P=0.537) R, TS5
JFE AL (P=0.017) . {1 % =2 50 (P=0.034) 1 5&
(1),

i

X 6.0—

40—

DHCIY#

20—

0.0f—

T T
HIEEEN TR

1 LncRNA-DHCTERHE R 22 55 A R R R ik
Figure 1 Expression of IncRNA-DHC in hepatocellular

carcinoma tissue and paracancerous tissue
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Table 1 Association between IncRNA-DHC expression and clinicopathological characteristics

. LncRNA-DHC) 35 /4 ,
{(iS [

A4 (>55/<55%) 9/34 16/26 0.099
P (5 /%) 36/7 35/7 1.000
Ak (1 /) 36/7 25/17 0.017
AFP(>20/ <20 pg/L) 36/7 34/8 0.782
R KN (>5/ <5 cm) 24/19 16/26 0.130
o (/21 36/7 32/10 0.427
I B34 (11/111) 11/32 9/33 0.799
MUMERIE(CH /TG) 18/25 8/33 0.034
MR /) 21/22 13/28 0.125
iR L IE (/G 34/9 25/17 0.062
Jih9gd 43 13 (T ) (1/11/111) 23/7/13 23/10/9 0.537

2.3 LncRNA-DHC I RIEZEELBEHFERBEFE

LncRNA-DHCAL KA 1, 34F 417 R
i TIncRNA-DHC @ RILAH, 45 H42.1% vs
79.5%(P<0.01)535.6% vs 67.6%(P<0.01); IncRNA-
DHCLFR IR A1, 34 AR FIncRNA-DHC
Fakdl, 1 R70.3% vs 92.5%(P<0.01)558.2% vs
83.4%(P<0.01, K2),

2.4 LncRNA-DHCRRIEZAEZMEBEER R
FH L B B F

B R . M (P=0.026) . K
/N(P=0.001). i =I(P<0.001). F 4k
(P<0.001) . IncRNA-DHCAK ik (P=0.003) } 5% I
ToHEAF R fa i R, i R/ (P<0.001) o Rl
12 (P<0.001) . IncRNA-DHCAK ik (P=0.014)
NEC S ARSI R (R2) . 2R TR
Ji9EE K/ (P=0.002) . F % (P<0.001). IncRNA-

DHCAK 3k (P=0.043) N 5 Wi JCIRG A8 7 1 1 ST f5 16
K, B R/ (P=0.001) . fLMLERZIE(P=0.028)
M) A A ST G G TR R (R3) 6
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ey, HE—2ATCCR-85LK:, KM ConZlOD, 0
8 & F X TKD4 (P<0.05, K4),

2.6 Bk IncRNA-DHC FIA R i iT A B 2 2

Transwell LK /8 : 7E200x B, Conil
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Figure 2 Relationship between IncRNA-DHC expression and disease-free survival time and overall survival rate
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Table 2 Disease-free survival rate and overall survival rate analyzed by univariate analysis

. RFS 0s
A4 /% P A5 /% P

i (>55/<55%) 48.0/43.3 0.812 76.0/70.0 0.613
PR (B /2%0) 39.4/71.4 0.026 69.0/85.7 0.203
JFtEAL (/) 49.2/33.3 0.137 62.5/75.4 0.246
AFP(>20/<20 pg/L) 53.3/42.9 0.326 70.0/80.0 0.370
i R /N(>5/ <5 cm) 57.8/30.3 0.001 47.5/93.3 <0.001
i (B> /21) 47.1/35.3 0.332 76.5/52.9 0.057
R B9 (10/111) 50.0/41.5 0.215 80.0/69.2 0.270
W & =40 (F /78) 15.4/58.6 <0.001 46.2/82.8 <0.001
TAE(F/7E) 14.7/66.0 <0.001 61.8/78.0 0.077
iR GO (/) 39.0/57.7 0.128 67.8/80.8 0.170
DHCHIL(fik/ ) 64.3/32.6 0.003 83.3/60.5 0.014
RILBEBRRBEGFENSERSH
Table 3 Disease-free survival rate and overall survival rate analyzed by multivariate analysis
. RFS oS

HR P HR P
PN (5 L) 0.499 (0.173~1.441) 0.199 — —
Ji98E K /N (> 5 cm) 2.754 (1.463~5.183) 0.002 8.341 (2.426~28.675) 0.001
U 4240 1.779 (0.929~3.408) 0.082 2.567 (1.109~5.942) 0.028
Fht 3.424 (1.727~6.789) <0.001 — —
DHC/IRF# A 0.743 (0.486~1.233) 0.043 0.475 (0.194~1.166) 0.104
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(A) Fluorescence experiment measure the lentivirus transfection efficiency (fluorescent staining, x 200); (B) Comparison of IncRNA-DHC

expression between the Con group and KD group.

A B o
14p 1.6
14l ~—#—KDHCCLM3 —m— Con
12F —e—=KDSMMC7721 = Con :
12F
10
s LOf
s osh 2
E é‘ 08}
06}
g ° s}
| | 04}
02} ozl
0.0 " . . . ’ 0.0 . ) . ] .
0h 12h 24h  36h  48h 0h 12h 24h  36h  48h

El4 ConH 5 KD K 4B 3G 58 #h 2k Lb e

Figure 4 Comparison of proliferation curve between the Con group and KD group
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(A) Comparison of proliferation curve between the Con group and KD group in SMMC7721; (B) Comparison of proliferation curve

between the Con group and KD group in LM3.
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