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Main inclusion criteria were presence of illness of sufficient severity to
warrant blood tests for clinical reasons, in child aged<17 years. Blood
samples were involved for the detection
i P
GSEB0496 GSE72829
Health group (n=21), Health group (n=16),
: Validation sepsis group (n=21) : Sepsis group (n=23) :
----------------------- ‘----------------------‘ Illllllllllllllllllll‘llllllllllllllllllb
Gene expression Weighted gene co-expression network Gene set enrichment
omnibus (GEO2R) analysis (WGCNA analysis) analysis (GSEA)
Screening the Screening the genes in
differentially candidate modules
expressed genes
between sepsis and
health
Y
Screening the genes based on GEO2R analysis and
candidate module. 60 genes were identified differentially
between sepsis and health groups
l y
G . GO Protein-protein "y "
ene ontology (GO) P —— Analysis of comelatnon_s l_)etween
T target genes and clinical
String protein- SYPHAR
protein interaction, i I
cytoscape for hub ; Collecting GSE25504 in
genes public database, defined
sepsis infant group (n=35).
: Health infant (n=28)
Comparing target genes’
profiles in defined sepsis
| and health groups
1. [ F GEO2R. GSEA Et& WGCNA 43 7 4H & 4 e M fiE 5 742
Figure 1. Bioinformatics analysis summary of bacterial sepsis datasets using GEO2R, GSEA and WGCNA.
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Figure 2. DEGs in datasets of whole blood samples. A: volcano plot of GSE72829, B: volcano plot of
GSE80496.
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Figure 3. Identification of key modules correlated with bacterial sepsis in GSE72829 through WGCNA. A:
analysis of the scale-free fit index and the mean connectivity for various soft-thresholding powers (p=17); B:
heatmap for the correlation between module eigengenes and clinical traits; C: dendrogram of genes clustered
based on the dissimilarity measure; D: scatter plot of module eigengenes in the brown module.
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Figure 4.

Identification of key modules correlated with bacterial sepsis in GSE80496 through WGCNA.

A: analysis of the scale-free fit index and the mean connectivity for various soft-thresholding powers (B=17);
B: heatmap for the correlation between module eigengenes and clinical traits; C: dendrogram of genes clustered
based on the dissimilarity measure; D: scatter plot of module eigengenes in the blue module.
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Figure 5. Venn diagram of intersection differential expression genes.
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Figure 6. PPl network construction and hub genes screening. A: PPl network construction; B: Hub genes

screening based on MCC.
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Figure 7. GO analysis of genes in intersection differential expression genes.
x 1. SR GO BE S KHX DEGs
Table 1. GO analysis of intersection differential expression genes
ID Description CR;ZEZ BgRatio Pvalue  p.adjust qvalue Gene ID
G0:0042119 Neutrophil activation 10/37 499/17913 4.56E-08 3.84E-05 3.24E-05 STXBP2/SLC2A3/SIGLEC5/PGLYRP1/
OSCAR/IL18RAP/GYG1/FOLR3/CKAP4/
CD177
G0:0043312 Neutrophil 9/37 485/17913 4.60E-07 0.000123 0.000104 STXBP2/SLC2A3/SIGLEC5/PGLYRP1/
degranulation OSCAR/GYG1/FOLR3/CKAP4/CD177
G0:0002283 Neutrophil activation 9/37  488/17913 4.84E-07 0.000123 0.000104 STXBP2/SLC2A3/SIGLEC5/PGLYRP1/
involved in immune OSCAR/GYG1/FOLR3/CKAP4/CD177
response
G0:0002446 Neutrophil mediated 9/37  499/17913 5.84E-07 0.000123 0.000104 STXBP2/SLC2A3/SIGLEC5/PGLYRP1/
immunity OSCAR/GYG1/FOLR3/CKAP4/CD177
G0:0016045 Detection of 2/37 12/17913  0.00027  0.044794 0.037856 PGLYRP1/NLRC4
bacterium
GO0:0098543 Detection of other ~ 2/37  13/17913  0.000319 0.044794 0.037856 PGLYRP1/NLRC4
organism
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Bioinformatics analysis of hub genes and correlative pathways
in the host pathogenesis of bacterial sepsis by gene set
enrichment analysis and weighted gene co-expression network
analysis

Zelong Gong, Xuefeng Gao, Yubin Li, Yuanyuan Huang, Jingxian Lun, Chengxing
Zhou, Zhenhui Chen, Qiongxi Lin, Hong Cao”

Guangdong Provincial Key Laboratory of Tropical Diseases, Department of Microbiology, School of Public Health, Southern
Medical University, Guangzhou 510515, Guangdong Province, China

Abstract: [Objective] Bioinformatics methods were used to analyze the whole blood transcriptome data of patients
diagnosed with bacterial sepsis from public databases, and we explored the hub genes related to bacterial sepsis and
their clinical significance. [Methods] The datasets GSE80496 and GSE72829 were obtained from Gene Expression
Omnibus (GEO). GEOZ2R, gene set enrichment analysis (GSEA) and weighted gene co-expression network analysis
(WGCNA) were applied to screen out the differentially expressed genes (DEGs) among the patients with bacterial
sepsis, when compared to the healthy. Gene ontology (GO) analysis and Kyoto Encyclopedia of Genes and Genome
(KEGG) enrichment analysis were also performed on the key genes by R software, hubs genes were obtained by
using String 11.0 and Cytoscape subsequently. In addition, the dataset GSE72809 was involved to verify the
expression profiles of hub genes in whole blood samples among infants. And the relationships between gene
expression and samples’ baseline data (such as: gender, gestational age, birth weight, and antibiotic exposure) were
also discussed in the study. [Results] 932 DEGs were screened out in GSE80496 dataset, while 319 DEGs were
screened out in GSE72829 dataset. We identified 10 hub genes (MMP9, ITGAM, CSTD, GAPDH, PGLYRP1,
FOLR3, OSCAR, TLR5, IL1RN and TIMP1). GSEA analysis shows key pathways (amino acid carbohydrate ribose
metabolism, PPAR signaling pathway, glycan biosynthesis, autophagy regulatory pathway, complement/
coagulation factor cascade reaction, nicotine and nicotinamide metabolism, unsaturated fatty acids biosynthesis and
Alzheimer’s disease pathway) and biological processes (steroid hormone secretion, adenylate cyclase activation,
extracellular matrix degradation and metal ion transport) associated with bacterial sepsis. [Conclusion] Through the
analysis of GEO2R, GSEA combined with WGCNA, our study screened out 2 pivotal modules, 10 hub genes,
several signaling pathways and biological processes closely related to bacterial sepsis, which may lay a theoretical
basis for further research on the pathogenesis of bacterial sepsis.

Keywords: bacterial sepsis, gene chip technique, gene set enrichment analysis (GSEA), weighted gene
co-expression network analysis (WGCNA)
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S2.  ATP9A, CDI177, GYGI1, H2AFJ, ITGAM, NLRC4, PADI4, PGLYRP1, RAB31 expression profiles in
peripheral blood among the sepsis infants with different gender. Con (F) means health group female infant; Con (M)
means health group male infant; Sepsis (F) means sepsis group female infant; Sepsis (M) means sepsis group male
infant.
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S3. SIGLECS expression profiles in peripheral blood among the sepsis infants with different birth weight.
(Control means health group infant; S (NO ANTI) means sepsis group infant without antibiotics exposure; S (ANTI)
means sepsis group infant with antibiotics exposure).

12

11

10

CDKS5RAP2 expression

M 4.

Control S (Normal) S (VLB) S (VLBW/S)
Stage

AERIEEFEHMMAES)LIMNE M CDKSRAP2 RiXiEEFIFRL

S4. CDKS5RAP2 expression profiles in peripheral blood among the sepsis infants with/without antibiotic

exposure.



