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Screening prognosis-related molecules in hepatocellular carcinoma by competing
endogenous RNAs regulatory network

WANG Tuo, WU Wenjuan, DU Mingli, ZHAO Lei, LI Guixiang (Department of Cancer Center, the Second Hospital of Lanzhou
University, Lanzhou 730030, Gansu, China)

[Abstract] Objective: To identify the molecules related to the occurrence, development and prognosis of hepatocellular carcinoma
(HCC) by constructing ceRNA regulatory network of HCC. Methods: Data of HCC transcription group were downloaded from TCGA
database. We processed the original data into expression matrix of mRNA, IncRNA and miRNA via Perl language. DGEs of RNA and
microRNA were extracted and analyzed from the “Edge” package of R language with the threshold of (Jlog FC|>2.0 and P<0.01).
Through the database comparison, the relationship pairs of different IncRNAs-different miRNAs, different miRNAs-different mRNAs
were obtained, and then imported them into the Cytoscape software to construct the ceRNA regulatory network diagram. The sur-
vival data of three DGEs were collected and analyzed by “survival” package and Kaplan Meier plotter analysis software. The sur-
vival curves were drawn and the genes were obtained by survival analysis. Results: The IncRNA related ceRNA regulatory network
of HCC was successfully constructed. Three regulatory pairs of IncRNA-miRNA-mRNA were obtained by analyzing the interaction
and regulatory relationship between DGEs via ceRNA network. Among them, one regulatory pathway (CCDC26-hsa-mir-141-EPHA?2)
was in accordance with ceRNA theory. The prognostic analyses showed that the survival rate of patients with high expression of 14
mRNAs was lower than those with low expression, which could be used as biomarkers of adverse prognosis of HCC. The survival rate
of patients with low expression of 1 IncRNA (TSPEAR-AS1) and 2 mRNA (CPEB3 and PROK2) was lower than those with high
expression, which may be the protective gene of HCC. Conclusions: Through screening of HCC IncRNA related ceRNA regulatory
network, 14 mRNAs with high expression may be the relevant molecules related to poor prognosis of HCC, while 1 IncRNA and 2 mRNAs

with low expression may be the molecules related to good prognosis of HCC, providing reference for HCC treatment and prognosis
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1 37PZE 5 RNAs BIFRIA A E (A A E C XA mRNA IncRNA . miRNA)
Fig.1 Heat map of DEGs of three different RNAs (from A to C in turn: mRNA, IncRNA, miRNA)
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Fig.2 Volcanic maps of DGEs of three RNAs in HCC group and normal tissue group (from A to C in turn: mRNA, IncRNA, miRNA)

F1 3FhERFRIAER L XTIR
Tab.1 Comparison list of DGEs of three RNAs

RNA type Intersection and comparision of the DGEs

CPEB3 CCNBI1 EPHA2 E2F1 RRM2 KIF23 SHCBP1 CEP55 E2F7 PROK2 CBX2 SERPINEI
CCNE1 CLSPN HOXA10 CCNE2 CDC25A NETO2 HOXA3 RET ITGA2 ACSL4 SOX11

mRNA
FOXF2 NPTX1 MDGA1 ELAVL2 IL11 GLUL HOXA9 HOXC13 AXIN2 HOXC8 SALL3
SLC22A6 SERTM1
LINC00392 HOTAIR CCDC26 ERVMERG61-1 LINC00160 MIR137HG BPESC1 DSCRI10
LINC00462 LINC00494 SRGAP3-AS4 TSPEAR-AS1 SACS-AS1 GPC6-AS1 LINCO00316
IncRNA LINC00322 AL589947.1 AC009121.1 CLRNI1-AS1 DLX6-AS1 MYLK-AS1 AC114489.1
nc

AC012640.1 AC073352.1 HOTTIP AC011453.1 AP000553.1 CRNDE GDNF-AS1 ERVH48-1
PVT1 LINCO00491 GRMS5-AS1 RMST AC040173.1 NOVA1-AS1 LINC00485 LINC00519
LINC00200

hsa-mir-141 hsa-mir-424 hsa-mir-205 hsa-mir-508 hsa-mir-373 hsa-mir-519d hsa-mir-183 hsa-
miRNA mir-216a hsa-mir-182 hsa-mir-217 hsa-mir-506 hsa-mir-184 hsa-mir-96 hsa-mir-216b hsa-mir-
137 hsa-mir-372
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Fig.3 Wynn diagram of differentially expressed mRNA and
target genes of miRNAs
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% %t : CLRN1-AS1-hsa-mir-205-ACSL4, CCDC26-
hsa-mir-205-ACSL4,CCDC26- hsa-mir-141-EPHA2,

A: Original ceRNA network; B: The ceRNA network after adjustment according to the regulation relationship of IncRNA-microRNA-
RNA. Round node: mRNA; Diamond node: IncRNA; Square node: miRNA; Red: Up-regulated; Blue: Down-regulated
4 IncRNA #H%#) ceRNA {45 (LCeNET)
Fig.4 IncRNA-related ceRNA network(LCeNET)
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HHCC B#F A TG % VIFH K

IncRNA fF4 miRNA [{“Ug45” GedI miRNA [
£, IncRNA ik R g R ST R R B R o
CCDC26 #& A 5T & Bl (11 “CCDC26-hsa-mir-141-
EPHA2”ceRNA #7182 71 [ IncRNA , /4 hsa-mir-141
) ceRNA JEIT AT #E3E N EPHA2 25 T HCC IR o
CCDC26 =7 T Jettufhk 8924 _E 1) IncRNA , ML HE FRIK
S 7], HIRANO S5 4G i ek 1Y CCDC26 Ji T
YA KIT BRI R IA BRI RS & 1 IR A i A K 78
SEAAR R, PENG 252\ CCDC26 W] BE A2 g s 1)
HUom LR, R R Z R R a8 SRR CCDC26 K1k
FRIE SR RS HIC. R, WANG
SER I CCDC26 MK 7K1 2H 2 AN 4 i 5 32 B
BB, S0 R R R A KRR RS AR <, S 1

FEE T miR-203 SEIL . R CCDC26 1E N —Fi
ge i IR (i 38 i J8g 7 e T 22 oo 1 B e 52
SRIM CCDC26 7£ HCC H I E AR A I . AT 5T
ELAYIE BT ik R BL T CCDC26 F R #E 552
—miR-141, 4y T fFHAE RIS AL 7 Rt 7t g,
53— 9280 N LLBGAIE . TSPEAR-AST A& AHT 58 h
R HCC fR s 2H A AR 41 A A7 i f R A7 A 2
P ZE 5 H) IncRNA . ZHANG 25U 2 1 i IR 4 i Jee
IncRNA FHIC ) ceRNA 4%, fe 4455 | {045 TSPEAR-
AS17E N [ 10 4 IncRNA 1 A5 R 410 i s 78 78 11 71
Ja bR ED . AW AE A7 2632 7R TSPEAR-ASI
A& HCC PRy MEEE A, H A AR TSPEAR-ASI
TE HCC A A AT 7T 38 , %o FAE FA ML BRI A
NHCC i W Fia 7 il fs SAEH .

Round node: mRNA; Diamond node: IncRNA; Square node: microRNA. Red: Up-regulated; Blue: Down-regulated
5 ceRNA 4% [E # IncRNA . miRNA .mRNA KIHH B &2 E R EER
Fig.5 Connectivity and interaction among IncRNA, miRNA and mRNA in ceRNA network

#2 IncRNA.miRNA .mRNA [EifiZ X A&
Tab.2 Regulatory relationships among IncRNA, miRNA and mRNA

LncRNA down-regulated

miRNA up-regulated

mRNA down-regulated

CCDC26 hsa-mi-141 EPHA2
CLRNI1-AS1 hsa-miR-205 ACSL4
CCDC26 hsa-miR-205 ACSL4
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6 %5 mRNA 1% 5 IncRNA X HCC B2 & HE 7l
Fig.6 Survival curve of HCC patients with differentially expressed mRNA and IncRNA
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