CAVECR-3E 1 Gel 7/ SN Vol.17 No.1
2019403 H Chinese Journal of Bioinformatics Mar. 2019

DOI:10.12113/j.issn.1672-5565.201804005

BB ERABAHAERSREMERESH
fF H AR BERRN RERE I 35 E R

(T ZE B SR B R BN 565 925 BE B AL LW AL, 55 FH 550009)

W OE VR TUITEATREEALEZREERMN, RN SRR AE KRN FHHE ., A GEO(Gene Expression
omnibu@)ikéff%?ﬁmm%ﬁ%@ B A LHEE N B3 (GSES081) MR ERELARE T ZH oA, 25 ity [TEATH
FeHERMEMBA REZREEARTHRINEECOMN EERLE 2N, EEMEERAREE L LSL FIEEZH
N;%EEJ HELEHEE PCR 7 EHATRIE, $RXN . REASS5UTEFTEALE FEAN MM N EERLRF, 1%/%297 GO
IMBEEREAERERN RERNE FERE AREFRESE HFZRXK, ABERL>TFE, FRLAZ K
CXCR4,CCL20,JAK3 , TNFAIP2 , PLEK , HLA-DMA , PTPRC , CXCL13, BCI2A1, 7+ i& it 52 it & & PCR W 7 % # AT 3 4 B if,
CXCR4,CXCL5 ,CXCL2 E M T HR LN EHEALRA T THRE, T IR LE ERHEL LT R AR KR, X
R, ERE HFZEXK, AN, FTALENRE, BRHAA - LFTENBALETFHLER CXCR4,CXCL5,
CXCL2,CCL20,CXCL1 % ¥ R 7 | K JE , #.9% , A T 3 H JAK3, TNFAIP2 , PLEK ,HLA-DMA , PTPRC ,BCI2A1 %t %k L3 3
SEit € & PCR BIE# AR A E R IA, X LR G o F FENF BT B AR e TR AT TR L8R 1 A7 B B A,
KB WITERE,RAER AN ERFOI ERELLR
hEHE S R573.3 iﬁﬂ(*ﬂ‘:mﬁg:A M EHE1672-5565(2019)01-045-08

Bioinformatics analysis of Helicobacter pylori infected gastric tissue microarray

FU Wei, XIE Dong,BAN Chunmei, DENG Yajie,DAI Fang, WANG Song,CAO Jie
( Department of Hematology ,the 44th Hospital of PLA, Guiyang 550009, China)

Abstract: To analyze the differential gene changes after Helicobacter pylori ( H. pylori) infection in gastric tissue,
and to further analyze the molecular mechanism involved in the occurrence and development of disease, the H.
pylori infected gastric tissue microarray data ( GSE5081) were downloaded from the Gene Expression Omnibus
(GEO) database. In addition, according to whether the gastric mucosal tissue was damaged or not, the data were
divided into the H. pylori infected group and the negative control group. Comparison was made between the two
groups to obtain differential genes, and functional analyses including GO analysis, analysis of signal pathways,
gene interactions, and gene co-expression were carried out, which obtained important core genes and were validated
by real-time quantitative PCR. Results show that 44 major genes were involved in the upregulation of H. pylori
infection. The mainly involved GO analyses and signal pathways included immune response, inflammatory response,
antigen presentation, cytokine pathway, factor receptor association, cell adhesion molecules, and so on. The core
genes were CXCR4, CCL20, JAK3, TNFAIP2, PLEK, HLA-DMA, PTPRC, CXCL13, and BCL2A1, and were
partially verified by real-time quantitative PCR methods. The gene expressions of gastric mucosa with CXCR4,
CXCLS, and CXCL2 after H. pylori infections were higher than the control group. The gastric mucosal tissue
infected by H. pylori induced immune response, inflammatory response, antigen presentation, factor receptor
association, and cell adhesion molecule pathway activation. Meanwhile, some major chemokine-related genes
CXCR4, CXCL5, CXCL2, CCL20, and CXCL1 were associated with the upregulation of proliferation,
inflammation, immunity, apoptosis genes such as JAK3, TNFAIP2, PLEK, HLA-DMA, PTPRC, and BCL2ALl.
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Real-time quantitative PCR was used to verify the expression of some related genes. The research results provide an

analytical idea and basis for understanding the H. pylori infection from the perspective of molecular network

mechanism.
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Fig.2 Cluster analysis chart of Group A and B, volcano map in DEG1
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Fig.3 Cluster analysis chart of Group C and D volcano map in DEG2
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Tablel Top 10 GO mainly involved gene classification

Rank GO Name Enrichment Score Gene Symbols
|C31CCL201 CXCL10IADAMDEC1 ITLR101CXCL13 1 HLA-DOA |HLA-DMA
1 immune response 49.411 846 55 |CXCL5 | FCGR1BIHLA-DPA11CXCL2| CCL18| CXCL31HLA-DQB1 | MS4A1
IHLA-DQATI
IC31CCL18ICXCL3ITLR101CCL31CCL201 CXCL101CXCL2IPLA2G2D|
2 inflammatory response 38.041 702 8

CHST21CXCR41

antigen processing and presentation

3 of peptide or polysaccharide 510.104 651 2 IHLA-DQA1IHLA-DPA1IHLA-DOAIHLA-DQBIIHLA-DMA I
antigen via MHC class 11
4 chemotaxis 52.769 446 67 |CXCL51CCL181CCL201 CXCL10ICCL31CXCL2|
antigen processing and presentation
5 of exogenous peptide antigen 55.446 157 74 IHLA-DQA1IHLA-DQB1IHLA-DPA1IHLA-DOA |HLA-DMA |
via MHC class 11
6 cell-cell signaling 25.294 445 51 |CXCL101CCL201CXCL131CXCL5ICCL181CCL3 |
interferon-gamma-mediated
7 62.782 110 91 IHLA-DPA1IFCGR1BIHLA-DQA1IHLA-DQBI |
signaling pathway
T cell receptor signaling
8 47.451 595 46 IHLA-DQA1IHLA-DQB1IPTPRCIHLA-DPAT1|
pathway
positive regulation of
9 510.104 651 2 |CXCL13|PLEK|
integrin activation
positive thymic T cell
10 226.713 178 3 IHLA-DMA | PTPRCI
selection
®2 EESRIIESER(H10)
Table 2 Top 10 mainly involved signaling pathway
Rank Pathway Name Enrichment Score Gene Symbols
JAK3|CXCLS | CXCL2|1 CXCL3 1 CXCL131CCL201 FGRICCL31CXCL10]
1 Chemokine signaling pathway 58.449 491 28
CXCR41CCL18I
|CXCL5 |HLA-DMA | CCL20 | HLA-DQB1 | CCL3 | HLA-DPA1|
2 Rheumatoid arthritis 86.826 323 6
HLA-DQA1IHLA-DOAI
Cytokine-cytokine
3 ) . 34.389 077 61 |CXCL31CXCL2ICXCR41CXCL51CCL181CXCLI0ICCL31CXCL131CCL201
receptor interaction
Intestinal immune network
4 120.024 623 8 IHLA-DPA11CXCR4 IHLA-DQA1IHLA-DMA |HLA-DOA |HLA-DQB11
for IgA production
Staphylococcus aureus
5 103.750 098 5 IHLA-DMA |HLA-DQA1IHLA-DQB1IHLA-DOA|C3IHLA-DPATI
infection
Cell adhesion molecules
6 (CAMs) 48.914 144 63 ISELLIHLA-DQA1IHLA-DMA |HLA-DQB1IPTPRCIHLA-DPA1IHLA-DOA |
s
7 Leishmaniasis 80.542 839 66 IHLA-DOA |HLA-DMA | C31HLA-DQB1 |HLA-DPA1IHLA-DQATI
8 Asthma 150.030 779 8 |HLA-DPA1IHLA-DMA|HLA-DQBI1IHLA-DOA |HLA-DQAL1|
9 Allograft rejection 124.415 768 6 |HLA-DMA |HLA-DQA1IHLA-DQB11HLA-DPA1IHLA-DOAI
10 Graft—versus—host disease 113.356 6 |HLA-DPA1IHLA-DMA |HLA-DQA1IHLA-DQB1IHLA-DOA|
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Fig.4 Gene interaction network diagram
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Fig. 5 Gene co-expression network diagram
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Fig. 6 Real-time quantitative PCR detection of CXCR4, CXCL5, and CXCL2 expression in gastric mucosa
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