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ABSTRACT Objective: Venous thromboembolism is a disease having high risk recurrence and mortality, and the molecular
mechanism of formation and recurrence is not clear. Recurrence mechanism of venous thromboembolism after anticoagulation therapy
with warfarin could be investigated based on human singaling network and gene expression profile date. Methods: We integrated gene
expression profile data and human singaling network in order to design a screening significant differential module strategy. We obtained
significant differential modules related to recurrence venous thromboembolism via functional analysis, differential expression analysis
and interaction analysis of known genes and drug target genes associated with thromboembolism. Results: Finally eight significant
differential modules closely related to recurrence venous thromboembolism were obtained, and then were used to assess the efficacy of
warfarin. Three possible ways of drug combination were also presented. Conclusion: Our integrated screening strategy not only identified
modules closely related to recurrence venous thromboembolism, but also investigated recurrence mechanism of venous thromboembolism
and assessed the efficacy of warfarin. Our research provided potential route of administration of drug combination. It would be greatly
significant for curing venous thromboembolism, the prevention and treatment of recurrence venous thromboembolism and recurrence
mechanism study.
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Fig.1 Flow diagram for recurrence mechanism of venous thromboembolism
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Table 1 A-C group and B-C group part of significant difference modules

Module Gene Name A-C B-C

ml5 CCR5,FLT4,GSN,PIP5K1A,PELP1,INPP5J V

mi8 ETS1,ETS2,FOS,JUN V

m19 HINT1,RAF1,RHEB,BAG2,CNKSR1 V

m25 IL2RG,IL6R,JAK1,JAK3,STAT1,STAT2,STAT4,STAT6,TYK2,PTPRU,IRF9 \ \
m33 ACTNI1,CAPZB,EPB41,RDX,VASP,VCL,ZY X,ARPC1B,PPP1R9A,DLGAP1 \

m35 RHOA,ARHGAP4,ARHGAP6,LPAR1,GNA12,PKN1,PRKCSH,ARHGEF5,ARHGEF1,ARHGEF11,FARP1,GNA13,AKAP13 \

m38 CD3E,CD4,CD28,CTLA4,TRA@,CXCR4 \

m82 CLCA1,COL17A1,DAB2,DSP,ITGA6,ITGB4,EIF6,KRT18,RPSA,MMP7,PIK3CB,PIK3CD,PLEC1,PRKCD,VIM,PIK3R3, \ \

MTMRI12,PTPNS5

m86 AKTI1,CDC42,INPPSA,MAP3K9,PAK1,PDK1,PDK2,PTEN,MAP4K2,TP53BP1,TNKS,ARHGEF2,ARHGEF6 \
m104 APLP1,CDC34,GFAP,MDM2,PSMB6,PSMD9,SNCA,U \

ENRFREER, RRABEER

Note: "V 'denotes significant differential , -' denotes not significant differential.
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Fig.2 Genes of part of modules significantly enriched functional classes

Note: a denotes m82's Enrichment, b denotes m25's Enrichment, ¢ denotes m86's Enrichment.
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Table 2 Comparison of results of real D value

module D12 D13 result
ml5 0.229667622 0.266182599 D,<Dy
ml8 0.454817475 0.418023513 D,<Dy
ml9 0.208707722 0.25069317 D,<Dy
m33 0.17372174 0.233983648 D,<Dy
m35 0.225736346 0.27560081 D,<Dy
m59 0.399123388 0.350961353 D, <Dy
m86 0.158441046 0.204316732 Di,<Dy
m104 0.193052426 0.234545073 Di<Dys

ml10 0.10524163

0.103963277 Di<Dy

Note: 'D12' denotes module's real D value at A-B group, 'D13' denotes module's real D value at A-C group.
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Supplementary table 1 significant differential modules

Module A-B A-C B-C

m5 J

m9 J
ml5 J J

mi8 J J

m19 J J

m25 J J J
m26 J
m27 J
m33 J J

m35 J J

m38 J

m48 J

m58 J
m59 J J

m70 J J
m82 J J
m86 J J

m90 J

mo8 J
m104 J J
m110 J J
mlll J

Note: A-B Screening of differential module between samples of control group and samples of non-recurrent group, A-C Screening of differential module
between samples of control group and samples of recurrent group, B-C Screening of differential module between samples of non-recurrent group and

samples of non-recurrent group, " 'denotes si gnificant differential.
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