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ceRNA regulatory network
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Abstract Background and Aims: Abdominal aortic aneurysm (AAA) is a disease with high morbidity and
mortality in elderly patients. The actions of endogenous competing RNA (ceRNA) networks in the

underlying pathogenesis of AAA are unclear at present. Therefore, this study was conducted to
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investigate the role of ceRNA network in the formation and development of AAA through screening and
establishing the AAA-specific long non-coding RNA (IncRNA) -microRNA (miRNA)-mRNA ceRNA
network.

Methods: Firstly, the data set was screened in gene expression database (GEO), and the differentially
expressed IncRNAs and mRNAs between AAA and normal abdominal aorta tissues were identified.
Lasso regression was used to screen the disease characteristic genes from differentially expressed RNAs.
Starbase software was used to search for miRNAs that combined with differentially expressed IncRNAs
and specific mRNAs, and Cytoscape software was used to construct the IncRNA-miRNA-mRNA ceRNA
network. The cytohubba module in Cytoscape was used to further screen the core ceRNA network.
Results: Two data sets GSE7084 and GSE57691 were screened, and 144 differentially expressed
mRNAs and 13 differentially expressed IncRNAs were obtained. Seventeen specific mRNAs were
obtained from differentially expressed mRNAs by Lasso regression. IncRNA HCP5-miR27-FOSB was
considered be the most critical ceRNA network for the occurrence and development of AAA.

Conclusion: The constructed ceRNA network may be involved in the formation and development of

AAA. However, this result still needs to be further investigated and verified by subsequent studies.
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5 B k9% (abdominal aortic aneurysm, AAA)
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AAATE J 1Y) B A0 g BRLRR AR B R S 0%, A4 I A
L4 B (vascular smooth muscle cells, VSMC)
RV . VSMC T2, ARAEAN IR E . 40 g S 2k Bx
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1.1 GEO iR IFIE R MR E

M GEO (38 & ( https://www.ncbi.nlm.nih.gov/geo )
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3T A A A B AR MR 5 R R £ RS E
WG IF R B R 2
1.2 ZRERSH

T AW B, P RIEF NG E D
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<-1, B IEJA [ P<0.05 fF J9 b5 1fE i 26 DEmRNA 5 L
97 1E J5 B P<0.05 AR 2 A #E il % DEIncRNA - -2 i

S BRIl R, B (GO AN

KEGG) JE7R AAA 22 53 3 DX A 240 i D RE % £ 5 3 %
R
1.3 AAAERSHTEEIGE

FIIFH Lasso [ U5 5% i 2 19 22 5 5 L o 47 ifF — 25
AL Hr, TR W AAA (1 e B A FRIE R 9 22 57
HeA
1.4 ERFEISHEE  ceRNA W& 153

T 4l i Starbase K 4G B T 5 2 45 & HY

~log10(adj.P.Val)

-2 -1 0 1 2
logFC A

Bl AAMSAAZRERRGE (B1ARFRERTTEARE, 4685 HEEHR,
A: AAA S AAZESFIEPUKINIE; B: AAA S AA 225 2L I FAJA]
Identification of the differentially expressed genes between AAA and AA (green color represents down-regulated

EeAdTRARER)
Figure 1

miRNA ; 8 & DEIncRNA Tl ill 5 2Z 45 & 1 miRNA ,
W& B 4, Rl A cytoscape K 4 #4 4 IncRNA-
miRNA-mRNA 11 ceRNA ¥ %% . F FH cytoscape B Y
cytoHubba £ Bt 5- 4% 2 5 AAA & & (19 6 B ceRNA
W 2%

2 & R

2.1 EEEHEESE

15 GEO ¥ dhs 77 46 2% Jm I 43 31 819 1> AAA HH 2%
Bods k&S0 R RS A Bodls &
GSE7084 ., GSES57691, % GSE7084 f GSE57691 M %(
PREBIR A I, S AA L1814, AAA 41 56 4l
22 ERERES

A IF 5 B B 4% logFCl>1, B IF J5 B P<
0.05, JL4fi % DEmRNA 1144~ ( LIEER 344>, F
PN 804) (B 1) HEMH GO EEMN AR, 2
FEW IR E RN AN RE T (muscle
system process) N *n/%:hﬂﬁfiﬂ (response to oxidative
stress) . UL W45 (muscle contraction) 4525 %) F
K KEGG & 88 73 H7 17 22 S Ak A 32 8 Ak L7 1R Jot
0 3 ik ok A B AL (lipid and atherosclerosis ) . 2 g
T % kM H E A
interaction) (& 2); 0 %€ % DEIncRNA 134~ ( |
904, T4 (K1)

(eytokine-cytokine receptor

W s S
5 B o ¢ S5y
e e ek ee E&:

B o B

EeanERER,; EIBHROEAN HAERA,

genes, the red color represents up-regulated genes, and black color represents no difference genes in figure 1A;

red color represents the up-regulated genes and blue color represents the down-regulated genes in figure 1B)

A: Volcano map of differentially expressed genes between AAA and AA; B: Heat map of differentially expressed genes

between AAA and AA
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Figure 2 Enrichment analysis of the differentially expressed genes (the redder the color, the more significant the difference,

and the larger the shape, the more significant of enrichment in the molecular function)

analysis

*1
Table 1

#£ 2 IncRNA 5| R
List of DEIncRNAs

A: GO analysis; B: KEGG

DEIncRNA

LR
i

HCP5 HCG27 .DIRC1,CCDC140 . DSCR4 . TMEM105 ,CCDC26 ,PLAC4 .SPATAS8
TTTYS PART1.FLJ20021 , TMEM99

2.3 EFEISHEREE

HFH Lasso (8] U= 156 25 5 BE 345 5 17 4> 57

HEBA (E3, %2).

24 ERFESEETIMEX ceRNA W &2 R K #

ceRNA M %&

Y 17 > 35 A2 W A 80 A 2 2 5 31 1Y ceRNA
W4 (K 4A), FH cytoscape H1 Y cytoHubba 15 £t 5
HOCHE ceRNA P45, 4534275, IncRNA HCP5-miR-

27a/b-FOSB 1] BE /& AAA & 4= & & fic R BE Y ceRNA

Mg ([ 4B).

17 18 18 17 16 16 14 13 11 13 11 6 4 0
1.2
1.0
<
5 08
% 0.6 .'"/
02 .
T T T T
-6 -5 -4 -3 _
Log(\)
B3 &S EREENZ NI

Figure 3 Cross-validation for the choice of penalty factors

K2 AAP T EREREEISHEER

Table 2

17 specific gene diagnostic models of AAA

AAA FERIZ AR

iR
IR

FOSB HBA2 FCN1.,SEMA4A .CCL3L1 .FCERIA \NCF1.,PTGS2

ACTC1.LMCD1.CSPG4 .GPX3  AKR1C3 .SMOC2.ZBTB16 .ADH1B .MT1M
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IR
“N‘\\ )

7%

,
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El4 EEISHEEITEX ceRNA MR R XHE ceRNAME S (ABKRLEANER, EEKARKRTHER, KE8EEA

miRNA; 774 IncRNA, =f# 45 mRNA)
ceRNA %%

A: AAAFFEYERL RIS Wi 2 510 ceRNA %5, B: AAA G

Figure 4 Establishment of ceRNA network involved in AAA-specific gene diagnosis model and analysis of key ceRNA network

(red representing up-regulated genes, blue representing down-regulated genes, and green circles representing

miRNAs; the square shapes representing IncRNAs, and the triangle representing mRNAs)

A: The ceRNA

network involved in AAA-specific gene diagnosis model; B: The key ceRNA network in AAA

3 it g
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