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Abstract: Novel coronavirus (SARS—-CoV-2) infection increases the risk of myocardial injury, and the mole—
cular mechanisms of pathogenesis remain to be elucidated. Herein, the changes of RNA editing in SARS-
CoV-2 infected cardiomyocytes (infection group) and uninfected cardiomyocytes (mock group) were compa—
red to explore the effects of the viral infection on cardiomyocytes from the perspective of RNA editing.
RNA-seq data (GSE150392) of SARS-CoV-2 infection of human induced pluripotent stem cell-derived car—
diomyocytes (hiPSC-CMs) was downloaded from the GEO database, and RNA editing sites (RESs) were iden—
tified using SPRINT software. The changes in editing levels of cardiomyocytes in the infection and mock
groups were compared, editing sites were annotated, and relevant functional analyses were performed. A total
of about 92 899 base substitutions were detected, of which 87 670 were identified as A—to—I RESs, and 78 978
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of these A—to-I editing sites were found to appear in the Alu regions. A—to—I editing sites tend to be dis—
tributed in clusters, mainly in regions such as introns and intergenic regions. By screening the differential
RESs between the infection and mock groups in A-to-I editing, it was found that 102 of the significantly
differential RESs are up-regulated and 94 are down-regulated in editing level. These genes with significant
differences in RES are involved in the biological processes of viral infection related GO (Gene Ontology),
which are mainly enriched in viral process, virus life cycle, and defense response to virus, et al., and their
Kyoto Encyclopedia of Genes and Genomes (KEGG) functional pathways are also mainly related to viral infec—
tion. In contrast, the 11 screened genes with high—quality A—to—I RESs and significant differences in editing
levels between groups are enriched in endocytosis, cytokine—cytokine receptor interaction, proteosome, nico—
tinate and nicotinamide metabolism, and ferroptosis, et al.. The results showed that SARS—CoV -2 infection
affects A—to—I RNA editing in cardiac myocytes, and the occurrence of such RNA editing events is a re—
sponse of host cardiac myocytes to the viral infection.
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Fig.1 RNA base editing site identification and analysis

(A) Distribution of all base substitution types; (B) Number of A—to—I co—editing sites between infection and mock groups; (C) Dis—
tance density plot of A—to—I RNA editing adjacent to clustered editing sites; (D) Distribution of the A—to-I editing sites through the

whole genome; (E) Distribution of A—to—I RNA editing sites among exon function classification.
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Fig.2 Sequence preference of A-to-I editing sites

(A) The local sequence preference surrounding the A —to-I
sites in infection group; (B) The local sequence preference sur—
rounding the A—to-I sites in mock group; (C) Preference pat—
terns for local sequences at significantly different editing sites.
The numbers on the horizontal coordinate represent five bases
each upstream and downstream of the A —to -l editing site
(centered at the position 6), and the vertical coordinate indi—

cates the percentage of base occurrence.
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Fig.3 Identification and analysis of A—to-I editing sites in infection and mock groups

(A) Distribution of the 12 base substitution types in infection and mock groups; (B) Comparison of A—to-I editing level between

infection and mock groups; (C) Volcano plot of A—to-1 editing level difference; (D) GO enrichment analysis of genes with signif—

icant differences in A—to-1 editing level at editing sites (top 10); (E) Significantly enriched biological processes related to viral

infection; (F) KEGG enrichment analysis of genes with significant differences in A—to-I editing level (top 10).
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Fig.4 Analysis of A-to-I editing sites with different editing levels
(A) Histograms of editing levels between different A—to-I editing sites; (B) Histogram of editing levels between A—to-I editing sites
after screening; (C) Heatmap of 43 genes with significant difference in transcriptional level and A—to-I editing level under non—
rigorous screening conditions; (D) GO enrichment analysis of the screened genes with upregulated expression; (E) KEGG enrich—
ment analysis of the screened genes with upregulated expression; (F) GO enrichment analysis of the screened genes with downre—
gulated expression; (G) KEGG enrichment analysis of the screened genes with downregulated expression. The enrichment analy—
sis in the figure only shows the most significant top 10 pathways, if there are less than 10 significantly enriched pathways, all
significantly enriched pathways will be displayed.
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Table 1 Genes with high—quality editing sites and significant differences in both editing and expression levels between

the two groups

Expression level

Gene symbol Editing site SARS-CoV-2 Mock

1 2 3 1 2 3
ADAM19 chr5: 157 478 552 4 646.41 3.906.10 4 588.69 2 307.44 1 695.41 2 685.21
TNFRSF9 chrl: 7 920 478 654.86 431.86 535.40 57.17 266.19 133.00
WASHC2A chr10: 50 069 315 6 838.98 6215.23 8 881.55 5079.27 1 .099.22 422391
FTH1 chrll: 62 009 756 53 892.98 44 027.36 55 617.09 68 097.94 182 839.98 73 844.67
SPON1 chrll: 14 081 004 4 867.15 4 394.67 3 869.36 13 722.77 3 960.85 15 589.28
NMNATI chrl: 9 982 930 397.59 289.03 359.90 745.42 909.86 651.41

Editing level

Gene symbol Editing site SARS-CoV-2 Mock

1 2 3 1 2 3
ADAM19 chr5: 157 478 552 0.33 0.75 0.46 0 0 0
TNFRSF9 chrl: 7 920 478 0.56 0.60 0.70 0 0 0
WASHC2A chr10: 50 069 315 0.80 0.70 0.56 0 0 0
FTH1 chrll: 62 009 756 0 0 0 1.00 0.96 1.00
SPON1 chrll: 14 081 004 0 0 0 0.67 0.75 0.72
NMNATI1 chrl: 9 982 930 1.00 1.00 0.67 0.40 0.40 0.35

T RO AR PALAAFEACH B KR

Note: Expression level values are normalized gene expression values.
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Fig.5 Comparison of the expression levels of ADAR family members between the infection and mock groups
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