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Transcriptome Level Changes in Animal Model of Scars During
Wound Healing and Pressure Therapy
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Abstract; Objective To study the changes of transcriptome levels in a Bama minipig model of hypertrophic scar
during wound healing and pressure therapy by using RNA sequencing ( RNA-seq) technique. Methods The
Bama minipig model was established by skin wounds from the back and pressure (3.4 kPa) was initiated at 60
days after skin injury. Total RNA was extracted from scar tissues at 0, 14, 30, 60, and 90 days after skin injury
and then sequenced. The resulting sequences were mapped to porcine reference genomes and transcriptomes
were reconstructed to search for differentially expressed genes (DEGs). The DEGs were further subjected to GO
and KEGG analysis using bioinformatics method, while part of the genes were selected for verification using qRT-
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PCR. Results After preprocessing, more than 78% reads in each group were accurately aligned to the reference

sequence. The DEGs identification result showed that 568 genes were differentially expressed after pressure treat-

ment, with 289 up-regulated and 279 down-regulated. GO enrichment analysis revealed that DEGs in each group

were mainly associated with extracellular matrix, tissue development and skin development. KEGG analysis

showed that the DEGs in each group during wound healing were mainly enriched in extracellular matrix-receptor

interactions, focal adhesion and apoptosis pathways; while the DEGs after pressure treatment were mainly en-

riched in PI3K-Akt and MAPK signaling pathway except the pathways mentioned. qRT-PCR showed that the ex-

pression patterns of 6 DEGs were consistent with RNA-seq analysis, confirming the reliability of RNA-seq result.

Conclusions RNA-Seq analysis identified differentially expressed genes in animal model of scars during wound

healing and pressure therapy, which provided experimental evidence for clinical scar treatment.

Key words: Bama minipig; scar; pressure therapy; RNA sequencing; animal model
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37 Ui GGTATGGATCACACTCACAGGA
COL3A1 T 75 Jie 100152001 5 ¥ TTGGCATTCCTTCGACTTCT
37 Ui TGTTCCATGTACGCAATGCT
«a-SMA a-FHE NN E A 733615 5 Yiii CGCAAATACTCCGTCTGGAT
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Tab.2 Summary of RNA-seq reads mapping to the reference genome
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90 d 97.1 35,165,052 33,526,198 95. 4 26,290,851 24,802,330 78.3
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Fig.2 Identification of differentially expressed genes in different groups (a) Density of all genes in different groups, (b) Volcano plot

of gene expression in different groups
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Tab.3 5 most enriched GO terms of DEGs in different groups

21 5 GO Rif GO %5 RS A TR R AL q 18
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11 o1 3 G0:1903561 273 84 2. 03E-22
NG WA/ G0 ;0070062 272 81 4.79E-22
P G0:0031982 294 96 2.99E-17
Al Hash =3 18] G0:0005615 129 51 2.31E-12
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Yl HP L BT G0:0031012 99 24 5.97E-27
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21 i 1 G0:1903561 194 169 1.57E-21
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Fig.5 KEGG categories of DEGs in different groups (a) 14dvs0d, (b) 30dvs0d, (¢) 60dvs0d, (d) 90dvsO0d,
(e) 90 d+P vs 90 d
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Fig.6 Validation of DEGs using qRT-PCR (a) TGF-B1, (b) Smad2, (c) Smad3, (d) COL1A2, (e) COL3A1, (f) a-SMA
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