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Figure 1.

Scatter diagram of KEGG signal pathway. Horizontal axis: rich factor; vertical axis: signal

pathway. Rich factor: the ratio of the number of differentially expressed genes in a signal pathway to the all

annotated genes; only the top 20 gene regulation entries are displayed.
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Figure 2. KEGG signal pathways bar chart.
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Table 1. Immune-related signaling pathways
Category Some classical signaling pathways Number of genes
ko04625 C-type lectin receptor signaling pathway 32
ko04666 Fc gamma R-mediated phagocytosis 27
ko04621 NOD-like receptor signaling pathway 46
ko04670 Leukocyte transendothelial migration 30
ko04062 Chemokine signaling pathway 44
ko04611 Platelet activation 30
ko04662 B cell receptor signaling pathway 18
ko04657 IL-17 signaling pathway 21
ko04610 Complement and coagulation cascades 19
ko04623 Cytosolic DNA-sensing pathway 14
ko04622 RIG-I-like receptor signaling pathway 15
ko04664 Fc epsilon RI signaling pathway 12
ko05323 Toll-like receptor signaling pathway 29
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Figure 3. Functional group categories and canonical pathway of differentially expressed genes in vaccinia virus
treated human macrophages. Up-regulated (red) and down-regulated (green).
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Figure 4. Heat maps show the differentially expressed genes in the immune-related signaling pathways induced
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Figure 5. Protein interaction network diagram. Straight line represents the direct action, line colors represent the

different modes of action between the proteins, and the thickness of the line represents the action intensity.
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RNA-Seq analysis of gene expression profile of human
macrophages infected by vaccinia virus
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Abstract: [Objective] In this study, we used high throughput sequencing (RNA-Seq) to investigate the gene
expression profiles in human monocyte-derived macrophages (THP-1) before and post-infection of vaccinia virus
(VACV). [Methods] We analyzed differentially expressed genes in human macrophages with and without vaccinia
virus infection by RNA-seq and performed the KEGG, GO, and STRING network analysis to study the
immune-related signal alterations during infection. [Results] A total of 4796 genes were differentially expressed
(2416 genes upregulated and 2380 genes downregulated) of VACV treatment THP-1 versus control. Further KEGG
enrichment analysis shows that differential genes expression in VACV treatment THP-1 cells were mainly involved
in metabolism, signal transduction, immune system, infectious diseases and other pathways. Gene Ontology (GO)
functional annotation indicated that these genes were mainly enriched on cell function regulation, metabolism,
immune regulation and other life processes. The STRING online database analysis showed that JUN, CHUK, IL1B,
PYCARD protein were higher in the infected THP-1 cells. [Conclusion] Vaccinia virus can induce the differential
expression of various genes in host cells, and multiple biological processes. We conducted in-depth analysis of
immune-related signal pathways, and found the C-type lectin receptor-, NOD-like receptor-, and Toll-like receptor-
signaling pathway are involved in inflammation responses induced by vaccinia virus infection. These results
provide new insights not only in exploring the mechanism of interaction between vaccinia virus and host, but also
in applying it in treatments of infectious diseases and cancers.
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