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Transcriptome analysis of human cells infected with porcine
circovirus type 2
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(College of Animal Sciences, Jilin University, Changchun 130062, China)

[ Abstract]  Objective Whether porcine circovirus type 2 (PCV2) can infect human cells is controversial. To
study the antiviral effects of human cells on PCV2 and other viruses, we analyzed differentially expressed genes ( DEGs)
and their related signaling pathways and biological functions in PCV2-infected human cells by transcriptome analysis ( RNA
sequencing, RNA-seq). Methods Hela cells were infected with PCV2, and then analyzed by RNA-seq to screen DEGs
related to antiviral reactions. The DEGs were further verified by Real-time quantitative PCR. Results A total of 15402
UniGenes and 387 DEGs, including 267 upregulated genes and 120 downregulated genes, were annotated in human Hela
cells infected with PCV2. The most abundant Gene Ontology (GO) terms were response to stress (97/291 DEGs) and
immune system process (80/291 DEGs). The most significant pathways were the nucleotide-binding and oligomerization
domain ( NOD )-like receptor signaling pathway (21/170 DEGs) and herpes simplex infection (22/170 DEGs ).

Conclusions The gene expression profile of HeLa cells significantly changed after PCV2 infection. The result obtained in
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this study will help understand the antiviral mechanism of human cells and may provide a basis for understanding the

immune response and antiviral efficacy of human cells infected with PCV2.
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Figure 1 Differential expression analyses of human genes between mock and PCV2-infected cells
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Note. A, GO enrichment analysis. B, KEGG enrichment analysis. Circles indicate numbers of enriched genes and colors mean the Q value.

Figure 2 Top 20 of GO terms between mock and PCV2-infected human cells
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Figure 3 Biological Networks analysis of DEGs in PCV2 infected human cells
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Note. A, The results of Real-time PCR of related DEGs from response to virus. B-C, DEGs of the immune system process, signal

and response to stimulus. D, Randomly selected some related DEGs from the infect A549 cells. Normalized with GAPDH, the

celluar mRNA standardization was 1.0, *** P <0.001 or FC = 1.5 was considered as the significance.

Figure 4 The results of qRT-PCR
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