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ABSTRACT Objective: Atherosclerosis is a chronic inflammation disease with high mortality rate, but its occurrence and
development mechanism are not clear. In this paper, atherosclerosis related modules were mined based on human signaling network and
gene expression profile data to explore their roles in the mechanisms of the disease development. Methods: Combined with human
signaling networks and gene expression data, a strategy was designed to screen significant differential module, mine atherosclerosis
related modules through functional analysis, and thus atherosclerosis pathogenic mechanismwas studied. Results: Based on the change in
mean expression value as well as two kinds of stochastic methods for screening, finally eight significant differential modules closely
related to atherosclerosis were obtained. Conclusion: Our integrated screening strategy could identify modules closely related to
atherosclerosis, obtain potentially pathogenic genes, and explore the pathogenesis of atherosclerosis based on the changes in gene
expression from peripheral blood, which could have a great significance on the treatment, mechanism and development of atherosclerosis.
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1.2 Fi&

1.2.1 S FIH MK EEEZHE T 2 Graphweb (http://bi-
it.cs.ut.ee/graphweb/) , SR FH T /R B} e R IE X HE 5 M4 4T
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BAVEPEAETRPEEAL T 7 b PAEIA/NT 0.05 REHCY &
ARSI RAFERE A AR DG A fnb 2 25 S sE b
123 REERERMBEEST W ETARGSWL
FZHR I 3 IR ok A AE AL A DG 114 Wl 35 2% S, @ i DAVID (htp:
//david.abee.nciferf.gov/ ) BEAT T RE I B #E 43A . 0 Hrix 28
B 2 PAHLLE Disease GO Ml KEGG £¥ & H Y & £ 1% I
Pt 2 (P<0.05)

2 #R
2.1 FERHHEELEXNEZE BER

T 3 S 44 A E P A B DL R PR BE LI O vk, Rk i
GSE20686 J:4748 i T 8 I~ F 22 ik, TE e pY i 3 2=
SRR B O TR 1.

% 1 GSE20686 R & = Rt
Table 1 GSE20686 significant difference modules
Module Numbers of Gene Genes in Module Random1 Random?2
M1 5 ACVRLI1 FGF2 CCL3 SDC2 TGFB1 J J
M2 9 DOK1 ELK4 FES FGR GJA1 HCK PRKCI MAP2K5 PTPRR \ \
M3 4 GNAT1 GNB2 GNGT2 PDE6A \ \
v - APC CHKA CSNKIE CTNNA1 GSK3A GSK3B LRP1 PPM1A AXINI EIF2S2 J J
FRAT! ANKRD6 ANAPCI
M5 10 CLTC FZD2 INPPL1 ROR2 RTKN TFDP2 WNT5A WNT7A FZD5 SNIP1 \ \
CD14 CHUK EPHA4 IL1R1 IRAKI IRF6 MAP3K1 MYDS88 EIF2AK2 SLC9A1
M6 u TLR1 TLR2 TLR3 TLR4 TLR5 TNF TRAF6 UBA7 MAP3K 14 TLR6 J J
MAP3K7IP1 MAP4K5 IRAK3 MAP3K7IP2 LY96 IRAK4 TLR7 ECSIT TLR8
NLK TLR9 TOLLIP TLR10 TIRAP
M7 7 ARRB2 DVL2 TGFB2 TGFB3 TGFBR3 FZD4 GIPC1 \ \
M8 4 CCNBI1 MYTI PLK1 CAPI \ \

HEN RREEER,

*Note; 'V 'denotes significant differential.
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22 FEKREENEXEEERIEREENN

T 53T S 3 25 B RAE B R A R v TS A DI e R
YEH , F A1 11E DAVID (http://david.Abce.nciferf.gov/ ) H %5 42 4
S i o 3 22 FEHGHAAT KEGG 38 % & 523§ F1 Gene Ontology
UIRETERE(P<0.05) , FRAMZHR SN Y 1 3 22 RSB R 1 AE )
2R T IR EEALKE B QU AR R QT AR R
1k (phosphorylation ) | 41 ifd 32 1fi 37 (A4 #4755 F: (cell surface

receptor linked signal transduction ) \ 75 [ Jii 184 it 1 1 (protein ki-
nase activity) 4% GO Ijfig2, LI Toll-like receptor signaling
pathway MAPK signaling pathway , Wnt signaling pathway . JJL 3/
2 140 A B SR 9 3 B Apoptosis B IR BELEE R 5 R GE
(Phosphatidylinositol signaling system ) Lk Kz [ [&I i - 385 i) 44
T i ( Aldosterone-regulated sodium reabsorption )% KEGG il
iz 38

®2 BEERERMHSEESTER

Table 2 Significant difference modules' part of enrichment analysis results

Category Term Ml M2 M3 M4 M5 M6 M7 M8
Cell surface receptor linked signal
GOTERM_BP . v v v v v
- - transduction
FAT
Cell motion Y \
Enzyme linked receptor protein
e v v v
signaling pathway
Phosphate metabolic process \ \ Y
Protein amino acid phosphorylation \ Y Y
Phosphorylation \ J J
Positive regulation of molecular J J
function
Wnt receptor signaling pathway \ \
regulation of Wnt receptor signaling J
pathway
transforming growth factor beta receptor J J J
signaling pathway
Toll-like receptor signaling pathway J
KEGG o
MAPK signaling pathway J v
_PATHWAY
Wnt signaling pathway Y J

ENCRTBEES,

*Note: "V 'denotes significant enrichment.

TR & R HTRISE SRR, 24 35 2 R H AL S R Y
GO LjfieZF1 KEGG 38 ¥, iX S jfie 5 s ko HE B A 14 2
JEEYIA I, M1 M4 M5 M6 M7 [6] i} & £ 3 cell surface re-
ceptor linked signal transduction THAEZ 40 5 2 1 32 44K T %
TR SN R HE A A M 0% An st A R DL KA, T I 3 448 i 3%
S FHE S IR o TS5 K P25 5. TSRk AR R Ak
b g 20 LR R T, Hrh A e e -1
(MCP-1)#7E B W40 26 i CCR2 244, RS b H 15
538 I ( Chemokine signaling pathway ) , . ZH I AE# AV E T T
RAEFAT , AR BRI 08 P R, (8 14 N R 2T AL, IR e
AN MR A B Rt , 7R IL-1 . 1L-6 2542 48 R F I fs
T TY JCH R A I A BT B R ok A A8 Ak e A= O e i) EE 2 AL
P, M1 M2 M4 J M6 PUAEHCET i 2 5 48 T f Qi 72
XATHEZE . Shuichi Jono et al B4 1IE S48 5 WU B FR /K vl B
B BT TS IR -0 L A0 A S8 10 1) 45 £, AT S 3™
WY BD IR FEREAL 45O MR, M4 M5 Sh[R] 54T Wit
fF5imps, 2t Wnt {5530 B RETE A BUEAG 3 7KK
PRI 150 T 1 A% 2 Lo K A6 PN B R R 33X 55 sl kot A

TEALTE 1t 2 0 AH DG,
BAREIAAAE LA GBI PR FEREAL A IC 1Y GO T RESS AN
KEGG j#ifig. .Ml EFHET cell motion phosphorylation |
enzyme linked receptor protein signaling pathway .transforming
growth factor beta receptor signaling pathway 5% GO Ijfig2, %
A KT BOTGF-R)TE 3 ik ok A A F e aod il Vi i 47
JULEH A5 i 0 B A/ o RN 20 2R 5 SR B 1 i T ¥ JUL 4 B A
I PN st i A SRR e 564, (H TE Sl sk A R AL I 4 40
JiL A0 BT P Aok B 1 B S S PN T B 7 I B o e 9 i
VE B S PRRAEREAL R R MIAE a2, & 1 B /MR Es & E &
F IR R E A4S B E AR -5(ADAMTS-5) B Z530F B A 4
JERE FNANMLTE RS 1OV H I A BEB A A2 e M B DA 20, ML
PR TR T 4t aff i A R -2 (FGE-2) BE A i 410 i
ADAMTS-5 (3K MR SRR AE AL &R, M1 Ry
ACVRLI f 3 75 18 B2 A3 IE I 0 20 fok ot Ao REE e 1 i 20 A DG
U5 3 H ACVRLI fENEAb A K B F BITGF-g)IY [ Bz {AM
TEAE, BERSILTE transforming growth factor beta receptor signal-
ing pathway I/~ F S kBREREILAY KL L R, A, AT &M
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Fig.1 Genes of part of modules significantly enriched functional classes

*EARMIMEEER,BE MAWEEBR,CE M6 HEERBR,

*Note: A denotes M1's Enrichment, B denotes M4's Enrichment, C denotes M6's Enrichment.
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*Note: Pathway genes identified colors represent the corresponding module M6.
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