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Apply protein — protein interaction network to analyze characteristics of the gene
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Abstract ; In this paper we use methods of bioinformatics to explore the characteristics of the gene expression and
screen key genes in PBMCs of operational tolerant patients receiving liver transplantation using bio-informatics. A
data-set of gene expression profiles of 19 operational tolerant samples of liver transplantation and 22 non-tolerant
was downloaded from database GEO. We applied DAVID network software to annotate and functionally classified
the differential genes. The MiMI plug-in for cytoscape was used to screen key genes related to operational tolerance
by protein-protein interaction network ( PPIN ) analysis. Differential genes were involved in complicated and diversi-
fied biological processes such as metabolism of protein and RNA, immune response, membrane organization and so
on. 10 core genes highly related to operational tolerance were obtained by PPIN analysis. Our results indicate that
the immune mechanism of operational tolerance of liver grafts involves sophisticated regulation mechanism of gene
expression and extensive protein-protein interaction in PBMCs; RNA post-transeriptional processing and proteins
degradation are important participants in regulation of operational tolerance; Core genes such as RBM8A, DHX9,
CBL, IKBKB, HSPAS etc. , play key regulatory roles in immune functions.
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Table 1  Functional annotation of differential genes
GO ARif ID TIRe ik FRFHEH
ARL6IP1, SCAMP1, ARFIP1, MAPKI, AP2B1, GNPTAB, RAB35, FXC1, USO1, CHM,
G0:0015031 EEY =
GOSR2, EXOC5,
ERMP1, BRCC3, UBE3B, CBL, UBE2H, CDC27, DCUNID1, UCHL5, KRT1, ERAPI,
G0:0006508 TR A
USPI10, CTSC
G0:0007049 2 i JE B DA 4 MAPK1, MPHOSPH9, FANCI, RAD51L3, FANCA, CDC27, SMC2, SMC3, UHMKI , BARD1
G0:0006259 DNA 85 BRCC3, FANCI, SUPTI6H, APAF1, FANCG, RAD5113, FANCA, SMC3, BARDI
G0:0006955 RIS IL7, CD300A, KRT1, ERAP1, APOBEC3G, CTSC, SLAMF7, MR1, APOBEC3F
G0 0016044 LRI Y SCAMP1, ADRB2, FXCI1, USOl, GOSR2, CHRNBI, BCL2L1, HSPAS
G0:0009628 A Wl vy DHX9, ADRB2, BRCC3, FECH, TGFBR1, FANCG, BCI2L1
G0:0060341 2 i 2 AL NUDT4, TGFBR1, ARFIP1, UHMKI1, BARDI
*x2 =REHFEIRESZE
Table 2 Functional classification of differential genes
45 B RS [CEE FREHEH
1 P B 3.0 CDK13,HSPHI1,USP10, UHMKI,JAK1UBE3B,IKBKB,DCUNIDI ,UCHLS5,UBE2H,SMC2
2 GTP 84075 76 1.3 TBC1D22B, TBC1D24 ,RABGAPIL
3 R EE 1.2 ARFIPI ,MLC1 ,MCOLN2 , TSPAN5 , ARL6IP1 ,GOSR2 , TMEM64 , EXOC5 , USO1 , ORMDL3
4 WD HEEJFFIMCEA 1.1 DCAF7,DCAF12,WDR1 ,HIRA
5 RNA #5¢ J5 i T & M 1.0 APOBEC3G,MBNL3 , APOBEC3F
6 SRR 0.5 (D244 ,PTGDR,FCRL3, TSPAN5, NCR1, SLAMF7,CD300A , TRD@ , TIGIT
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Fig. 1  Protein-protein interactions network ( PPIN) of differential genes or core genes with nearest neighbor nodes

A PPIN of all differential genes with nearest neighbor nodes,B PPIN of core genes with nearest neighbor nodes
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Fig.2 PPIN of core genes with nearest neighbor nodes that shared more than one core genes
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