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Supplemental Texts: Text S1 — S3
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Text S3. Gene set enrichment analysis of GO terms for differentially m6 A-modified genes.
Supplemental Figures: Figures S1 — S11

Figure S1. Summary of host differentially m®A-modified regions by locus type.

Figure S2. Summary of the motif analysis of host differentially m®A-modified regions.

Figure S3. Dynamics of m®A-modified transcripts in VV-infected Vero cells.

Figure S4. Dispersion plot of host differential gene expressions and host differential m°A modifications.
Figure S5. Changes in m®A-modifications detected in YTHDFI 5°UTR region.

Figure S6. RT-qPCR analysis for YTHDF I transcripts in VV-infected Vero cells.

Figure S7. Fluctuations of YTHDF I transcripts in VV-infected cells detected by single molecule RNA
fluorescence in situ hybridization (smRNA-FISH).

Figure S8. Vaccinia virus spread within monolayers of Vero cells.

Figure S9. Label-free MS/MS proteomics analysis of VV-infected human skin endothelial cells (HMEC-
1) reveal co-expression of YTHDF1 and ARHGEF2.

Figure S10. RNAi knockdown of YTHDF I restricts Vaccinia virus replication in human skin endothelial
cells.

Figure S11. Real-Time quantitative PCR evaluation of FBXO31 transcript knockdown by RNA.
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Text S1. Motif analysis of m°A sites across differentially m6A-modified regions.

Motif enrichment analysis identified GACGA as the most enriched 5-mer motif at predicted m°A
modification sites across all three time points (Figure S2). This motif contains the canonical RA*C
sequence (R=A or G; A*=m°A modification site), which partially overlaps with the previously reported

DRA*CH motif (D=A, G, or U; H=A, C, or U) (Ke et al. 2015).
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Text S2. Persistent differentially m6A-modified regions associated with host-virus interaction.

Early infection phase: We found HYAL2, a known surface receptor for the Jaagsiekte sheep
retrovirus (Rai et al. 2001); HRAS, which encodes a GTPase that facilitates viral entry for hepatitis C and
influenza viruses (Zona et al. 2013); and EPHA2, which promotes entry of various viruses (Lupberger et al.
2011; Chen et al. 2018). Additionally, two hypo-methylated DMGs—ILF3, encoding interleukin enhancer-
binding factor 3, and /RF3, encoding interferon regulatory factor 3—are known to mediate host immune
responses that restrict viral replication (Collins et al. 2004; Watson et al. 2020; Nazitto et al. 2021).
Although ILF3 overexpression has been reported to suppress innate immune responses in some contexts
(Nazitto et al. 2021), its transcript level was not significantly altered in our study. Lastly, CTBPI, a
transcriptional co-repressor known to inhibit viral replication (Chinnadurai et al. 2007; Subramanian et al.
2013), was hypo-methylated during the early phase of infection.

Late infection phase: UBE2M, known to enhance antiviral activity against RNA viruses (Kong et
al. 2023), displayed hyper-methylation during the late infection phase. In contrast, AKT1, which participates
in host responses to viral replication (Sun et al. 2008; Ezell et al. 2012), and TRIM?26, which facilitates the
replication of hepatitis and herpes simplex viruses (Dhawan et al. 2021; Liang et al. 2021), were both
consistently hypo-methylated.

Persistent throughout infection: Three genes showed consistent hypo-methylation: RANGAPI,
which is essential for influenza virus replication (Munier et al. 2013); BSDCI, which contains bipartite
tryptophan motifs and contributes to VV virion transport (Dodding et al. 2011); and CCNF (also known as
FBXO1I), which restricts virion infectivity through ubiquitination of HIV virulence factors (Augustine et al.
2017). Two genes were consistently hyper-methylated across the infection period. These included CREBI,
which regulates host antiviral responses against various viruses (Tomalka et al. 2021; Zhao et al. 2021; Zhu
et al. 2022) and HDAC4, a key component of type I interferon (IFN) signaling and a known restriction

factor for VV infection (Lu et al. 2019; Yang et al. 2019).
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Text S3. Gene set enrichment analysis of GO terms for differentially m6A-modified genes.

GSEA of GO terms revealed that hyper-methylated DMGs at 2 hpi were enriched in genes
involved in apoptotic signaling regulation (GO:2001242; FDR-adjusted P-value=0.12), as well as genes
associated with cell growth and response to growth factor stimulus (GO:0070848 and GO:0071363; FDR-
adjusted P-value > 0.25) (Figure S9). These results suggest that the early stage of VV infection may
activate innate immune responses and cell cycle regulatory pathways. In contrast, DMRs identified at 6
hpi and 24 hpi did not show significant enrichment in GO terms or KEGG pathways (Figures S9 and
$10), and overall GSEA results for these time points yielded low statistical significance (Figure S9).

The DMGs detected in the early infection phase were enriched in negative of DNA transcription
and RNA biosynthesis (GO:0045892 and GO:1902679; FDR-adjusted P-value=0.14). Consistently hypo-
methylated genes detected in the early infection phase (BRMSI, ILF3, HRAS, KLF1, SRA1, and ZNF516)
and across all time points (ZNF133, ZNF496, and ZNF671) were associated with RNA biosynthesis
regulation process (GO:2001141) (Figure 2).

Several DMGs associated with protein modification process (GO:0036211; FDR-adjusted P-
value > 0.25) and ubiquitin-dependent protein catabolic process (GO:0006511; FDR-adjusted P-value >
0.25). These included 11 DMGs observed during the early infection phase (B4GAT1, BRMS1, CSNKIG3,
CTCF, HMG20B, HRAS, HYAL?2, ILF3, STK25, TADA3, and TNFSF15), two DMGs during the late
infection phase (GATAD2A and UBE2M), and six persistent DMGs (ATXN7L3, CREBI, FBXO31,
HDAC4, IRF2BP1, and RANGAPI) (Table S1). Additionally, we identified five DMGs during the late
phase of infection that were associated with the ubiquitin-dependent protein catabolic process
(GO:0006511; FDR-adjusted P-value > 0.25): AKTI, ERCCS, FBX0O38, LOC103223312, and STUBI

(Table S1).



94 Figure S1. Summary of host differentially m*A-modified regions by locus type.
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97  Figure S2. Summary of the motif analysis of host differentially m®A-modified regions.
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Figure S3. Dynamics of m*A-modified transcripts in VV-infected Vero cells. (A) In situ fluorescence
immunocytochemistry imaging of m®A-modifications on global transcriptome (left) and its quantitative
analysis (right) The m°A-modified transcripts (red) are detected with consecutive binding of primary N6-
methyladenosine mAb (CST, D9D9W) and secondary anti-rabbit AlexaFluor 555 Ab. VV proteins are
labeled with primary anti-VV antibody (LSBio, LS-C103107) and secondary anti-mouse AlexaFluor 488
Ab. Cell nuclei (blue) are labeled with DAPI. The white scale bar on each image corresponds to 100um.
(B) Quantitative analysis of m°A-RNA modifications was performed on purified total RNA isolated from
MOCK-treated and VV-infected cells utilizing Fluorimetric m6A Methylation Kit (ab23349). The relative
m®A RNA methylation status was calculated as percentage of total input RNA. Shown are the average

and sdev from four independent infection experiments.
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Figure S4. Dispersion plot of host differential gene expressions and host differential m°A
modifications. Top panel indicates the overlapping features between the results of RNA-seq and MeRIP-
seq analyses. Bottom panel indicates the numbers of loci in each category. Grey colored features indicate

non-significant features.
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Figure S5. Changes in m°A-modifications detected in YTHDF1 5°UTR region. The pink rectangle
indicates the differentially m®A-modified region detected in MeRIP-seq analysis. (A) Graph of normalized
read depth coverage from MeRIP-seq analysis of input and mSA-RIP fractions. The top panel illustrates
corresponding genomic positions on genic (black) and exonic (grey) regions on the contig
NW _023666050.1. The bottom panel illustrates normalized read depth coverages for each biological
replicate of either m®A-RIP (red) and input (grey) samples across different treatments. (B) Graph of the
percentage of m6A-modified bases from Oxford Nanopore Direct RNA sequencing data. The top panel
illustrates corresponding genomic positions on genic (black) and exonic (grey) regions on the contig
NW _023666050.1. The bottom panel illustrates the percentage of m®A-modified bases over 0% for each

genomic location in either m°A-RIP (red) and input (grey) samples across different treatments.
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127  Figure S6. RT-qPCR analysis for YTHDF1 transcripts in VV-infected Vero cells. The YTHDFI and
128  Actin-beta transcript abundance was calculated in total (input RNA) samples with real-time quantitative
129  PCR. For each sample, YTHDF 1 transcript levels were normalized to Actin-beta transcript and fold
130 change was calculated as ratio between VV-infected to MOCK-treated samples. The bar graph presents
131  the average and standard deviations calculated from four independent infection experiments. Red
132 asterisks indicate statistical significance (Wilcoxon rank-sum test P-value < 0.05).
133
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Figure S7. Fluctuations of YTHDF I transcripts in VV-infected cells detected by single molecule RNA
fluorescence in situ hybridization (smRNA-FISH). (A) Quantitative smRNA-FISH analysis of YTHDF1
transcripts in Vero cells. Spot counts per cell were calculated from 3,000 image areas of interest that are
pooled together from three independent experiments. Each dot indicates YTHDF I transcript spot count per
cell measured in each image. Color codes MOCK-treated (grey) or VV-infected cells (red). For
distinguishable visualization, dots are randomly scattered with +£10% noise. (B) Representative
fluorescence images of MOCK and VV-infected Vero cells labeled with YTHDFI -specific nucleotide
probes RNA-FISH detection of YTHDF'I transcripts (yellow) were performed using 40 RNA probes. Cell

nuclei (blue) are labeled with DAPI. The white scale bar on each image corresponds to 10um.
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Figure S8. Vaccinia virus spread within monolayers of Vero cells.

Fluorescence immunocytochemistry time-course analysis of VV replication in Vero cells was performed
with rabbit polyclonal anti-VV antibody (ab35219) detecting several viral proteins (shown in orange). Cell
nuclei are labeled with DAPI (shown in blue). The white scale bar corresponds to 50 um. Shown are
representative of four independent infection experiments images for early (two hours post-infection, 2 hpi),

mid (6 hpi) and late (24 hpi) stages of virus replication.

2 hpi 6 hpi 24 hpi

Figure S9. Label-free MS/MS proteomics analysis of VV-infected human skin endothelial cells
(HMEC-1) reveal co-expression of YTHDF1 and ARHGEF2. Average protein abundances determined
with Sequest HQ and Percolator using default settings and a precursor mass error tolerance of 15 ppm.
Statistics were derived from three independent experimental samples for peptides mapped to UniprotIDs
ARHGEF2 (Q92974) and YTHDF1 (Q9BYJ9). FDR-adjusted P-values for ARHGEF2 and YTHDF1
peptide abundance ratios were determined as high confidence ranging from less than 0.01 to 1.07E-16,

respectively.
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Figure S10. RNAi knockdown of YTHDFI restricts Vaccinia virus replication in human skin
endothelial cells. HMEC-1 monolayer cultures, treated with siRNA (20 nM) targeting YTHDF 1 transcripts
(siR_YTHDF1) or non-targeting siRNA duplexes (siR_NT), were infected with VV (MOI 1) for 24 hours.
Fluorescence immunocytochemistry imaging with rabbit polyclonal anti-VV antibody (ab35219) shows
significant reduction in virus replication within HMEC-1 cultures with RNAi-depleted YTHDF1. VV-
infected cells are depicted in red with nuclei labeled with DAPI (blue). The white scale bars correspond to

200 pm.

SIR_NT siR_YTHDF1




169
170
171
172
173
174
175
176
177

178

179
180

181

182

Figure S11. Real-Time quantitative PCR evaluation of FBXO31 transcript knockdown by RNAI.

Successful reduction of FBXO31 transcripts at 24 hours post-delivery of siRNA targeting FBXO31
transcripts (siRNA-FBXO31) in HMEC-1 cells was determined with reverse transcription-quantitative PCR
using TagMan probes to human FBX0O31 and AKTI transcripts. AKTI was used as a negative control for
siR-FBXO31 target specificity. Fold changes were measured from three independent experiments,
normalized to beta-Actin, then calculated relative to control cells treated with non-targeting scramble
siRNA (siRNA-NT). When normalized to siRNA-NT controls, expression of FBX031 was significantly
reduced to 8.96E-02 in siRNA-FBXO3I-treated cells, while expression of an off-target gene AKTI

remained unchanged at 1.22 (Wilcoxon rank-sum test P-value=4.00E-02).
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