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Oligonucleotide name

Sequence (5’-3’)

ZIKV probe 9150-9172

CACCTCCTGAGTTTTCTCTTCC

ZIKV probe 4630-4653

CTCTCCTTTCTTCACTTCTTTGGG

ZIKV probe 2140-2163

TATTGAGTGTCTGATTGCTTGTCA

DENYV probe 1441-1465

TGTCAATTCTGCTTCTGTGATGGAA

DENV probe 8934-8961

CCTAGCTTCTTCTCTCTTTTTCCCATCA

DENYV probe 9137-9156

GCTCCTCCCTCTTTCTTGCT

HCV probe 339-363

TGAGGTTTAGGATTTGTGCTCATGG

HCV probe 1568-1592

CGTTGGTGTTAATGAGCTGAATGTT

HCV probe 7765-7789

TGTTGTACAGTACACCTTGTTATGG

Polio probe 162-182

GGGTAACAGAAGTGCTTGTTC

Polio probe 34-57

AGAGTACTGGCCACCACGTGGGCC

Polio probe 450-479

CCTCCGGCCCCTGAATGCGGCTAAT

HIV-1 probe 168-195

CTGTTCGGGCGCCACTGCTAGAGATTT

HIV-1 probe 193-214

CCCTTTCGCTTTCAGGTCCCT

HIV-1 probe 412-435

TATGTTTTAATTTATATTTTT

Table S1. Sequences of biotinylated antisense oligonucleotides used in affinity capture

procedures.
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Table S2. PTM profiles obtained from total RNA extracts of mock-infected Huh7 cells (control), and Huh7 cells infected with
ZIKV, DENV, HCV, and PV, as described in Materials and Methods. Full PTM names are listed in Table S3. The abundance
of each PTM relative to the combined abundances of the canonical ribonucleotides is calculated as described in Materials and
Methods. Any color change along the gradient carries a p < 0.05 statistical significance. An asterisk (*) indicates PTMs that to
date have not been reported in mammalian systems.




Symbol PTM Full name Symbol PTM Full name
C Cytidine cmo®U* uridine 5-oxyacetic acid
Cm 2'-O-methylcytidine chm®U 5-carboxyhydroxymethyluridine
m3C 3-methylcytidine mcm5s2U 5-methoxycarbonylmethyl-2-thiouridine
m*C N4-methylcytidine mcmoSU* uridine 5-oxyacetic acid methyl ester
m>5C 5-methylcytidine mchm5U 5-(carboxyhydroxymethyl)uridine methyl ester
m*,C* N4,N4-dimethylcytidine cmnm®Um* | 5-carboxymethylaminomethyl-2'-O-methyluridine
m3Cm* 5,2'-0O-dimethylcytidine acpiU 3-(3-amino-3-carboxypropyl)uridine
m4Cm* N4,N4,2'-O-trimethylcytidine acpUm* 3-(3-amino-3-carboxypropyl)methyluridine
5C 5-formylcytidine A Adenosine
5Cm 5-formyl-2'-O-methylcytidine Am 2'-O-methyladenosine
hm5C 5-hydroxymethylcytidine mlA 1-methyladenosine
ac*C N4-acetylcytidine m2A* 2-methyladenosine
ac*Cm* N4-acetyl-2'-O-methylcytidine meA N6-methyladenosine
U Uridine meA C8-methyladenosine
Y Pseudouridine mAm* 1,2'-O-dimethyladenosine
D Dihydrouridine méAm N6,2'-O-dimethyladenosine
Um 2'-O-methyluridine mZ2gA* 2,8-dimethyladenosine
m3U 3-methyluridine mé2A N6,N6-dimethyladenosine
msU 5-methyluridine mosA N6,N6-dimethyladenosine
Ym 2'-0O-methylpseudouridine m8sAm* N6,N6,2'-O-trimethyladenosine
mtY 1-methylpseudouridine hnéA* N6-hydroxynorvalylcarbamoyladenosine
m3Y* 3-methylpseudouridine A N6-isopentenyladenosine
mSD* 5-methyldihydrouridine I Inosine
m3Um* 3,2'-O-dimethyluridine Im 2'-O-methylinosine
mSUm* 5,2'-O-dimethyluridine m?l 1-methylinosine
s2Um 2-thio-2'-O-methyluridine G Guanosine
m>s2U 5-methyl-2-thiouridine Gm 2'-0O-methylguanosine
nm>suU* 5-methylaminouridine miG 1-methylguanosine
mnm>3U* 5-methylaminomethyluridine m?2G N2-methylguanosine
U 5-formyl-uridine m’G 7-methylguanosine
SUm* 5-formyl-O-methyluridine miGm* 1,2'-O-dimethylguanosine
ho%U 5-hydroxyuridine m2Gm* N2,2-O-dimethylguanosine
ncmbU 5-carbamoylmethyluridine m2.G N2,N2-dimethylguanosine
ncm®Um* | 5-carbamoylmethyl-2'-O-methyluridine m2,G N2,7-dimethylguanosine
mcmsU 5-methoxycarbonylmethyluridine PreQ1* 7-aminomethyl-7-deazaguanosine
moSU 5-methoxyuridine m2.Gm* N2,N2,2-O-trimethylguansine

Table S3. Symbol and name of PTMs identified in this study. An asterisk (*) indicates PTMs that to date have not been reported in
mammalian systems.
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Table S4. PTM profiles obtained from total RNA extracts from mock- and HIV-infected 293T cells, as
described in Materials and Methods. Full PTM names are listed in Table S3. The abundance of each
PTM relative to the combined abundances of the canonical ribonucleotides is calculated as described in
Materials and Methods. Any color change along the gradient carries a p < 0.05 statistical significance.
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Table S5. PTM profiles obtained from total RNA extracts from mock- and ZIKV-infected Huh7 and HelLa
cells, as described in Materials and Methods. Full PTM names are listed in Table S3. The abundance of
each PTM relative to the combined abundances of the canonical ribonucleotides is calculated as described
in Materials and Method. Any color change along the gradient carries a p < 0.05 statistical significance.
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Table S6. PTM profiles obtained from total RNA extracts of mock-infected Huh7, HelLa, and 293T cells, as described in Materials and Methods.
Full PTM names are listed in Table S3. The abundance of each PTM relative to the combined abundances of the canonical ribonucleotides is
calculated as described in Materials and Method. Any color change along the gradient carries a p < 0.05 statistical significance.
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Table S7. PTM profiles obtained from total RNA extracts of mock-infected Huh?7,
HelLa, and 293T cells, as described in Materials and Methods. Full PTM names
are listed in Table S3. The abundance of each PTM relative to the combined
abundances of the canonical ribonucleotides is calculated as described in
Materials and Method. Any color change along the gradient carries a p < 0.05
statistical significance.
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Table S8. PTM profiles of isolated HIV-1 RNA from 293T cell lysates and virions, as described in
Materials and Methods. Full PTM names are listed in Table S3. The abundance of each PTM relative
to the combined abundances of the canonical ribonucleotides is calculated as described in Materials
and Methods. Any color change along the gradient carries a p < 0.05 statistical significance.
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Table S9A. PTM profiles of viral RNA isolated from cell lysates of mock-, ZIKV-, DENV-, HCV-, and PV-infected Huh7
cells, as described in Materials and Methods. Full PTM names are listed in Table S3. The abundance of each PTM
relative to the combined abundances of the canonical ribonucleotides is calculated as described in Materials and
Methods. Any color change along the gradient carries a p < 0.05 statistical significance.
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Table S9B. PTM profiles of viral RNA isolated from virions of mock-, ZIKV-, DENV-, HCV-, and PV-infected Huh7 cells, as
described in Materials and Methods. Full PTM names are listed in Table S3. The abundance of each PTM relative to the
combined abundances of the canonical ribonucleotides is calculated as described in Materials and Methods. Any color
change along the gradient carries a p < 0.05 statistical significance.
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Table S10. PTM profiles obtained from total RNA extracts of mock-, ZIKV-infected, arsenite-treated, and poly(l:C)-
transfected Huh7 cells, as described in Materials and Methods. Full PTM names are listed in Table S3. The
abundance of each PTM relative to the combined abundances of the canonical ribonucleotides is calculated as
described in Materials and Methods. Any color change along the gradient carries a p < 0.05 statistical significance.
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N6-methyl adenosine counts per genome

ZIKV DENV HCV PV
Lysate¥ | Virion¥ | Lysate¥ | Virion | Lysate¥ | Virion | Lysate | Virion
7.4 114 13.6 9.7 27.6 21.5 10.8 5.4

Table S11: N6-methyl adenosine (mPA) modifications per genome of each virus. Incidence of
méA modification was calculated by using the relative abundances of all adenosine species in
the sample, which corresponded to the total number of adenosines present in the genome’s
sequence. The ratio between the abundance of m8A and the total abundance of adenosine
species provided the incidence of méA modification. ¥ indicates a sample in which the number
of m®A modifications has previously been reported (27,28).
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Figure S1. ZIKV, DENV, HCV and PV Infectivity Assay. Huh7 cells were infected with virus at the MOI described in the Materials
and Methods. At specific days post-infection the cells were fixed, permeabilized and prepared for immunofluorescence analysis.
Virus-infected cells were detected with an antibody to double-stranded RNA and Alexa Fluor 488 conjugated goat anti-mouse
antibody, and the nucleus of each cell was stained with Hoechst 33258. B) Quantification of infected cells. Percent infected cells
are from three independent experiments, where at least 100 cells/field-of-view were counted. SD of the mean is shown.
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Figure S2. Venn diagram generated from the PTM profiles of total RNA extracts obtained from mock- and ZIKV-
infected Huh7 and HelLa cells. These diagrams were based exclusively on the presence/absence of each PTM, while
comprehensive data displaying abundance variations are reported separately in Table S5. Full PTM names are listed
in Table S3.

14



293T,, Helap,

m'Gm
f5U
Hela;,
Huh7,, 293T,,
m'l ac‘C
Huh7,, . T Huh7,, Hela,,
nm5U m3Um ; hosU
msD hm5C All mS A
msUm f5C D m4C ncmU Am m'Am m2G Gm m2gA
cmo®U chm®J Cm mSCm Y m'A mfAm m’'G | ac’Cm
mcm5s2U miC Um Ym m?A mbA miG

mC m3U m'Y méA preQl mzG
m*C m°U m3Y m8A m'G m2Gm

Figure S3. Venn diagram generated from the PTM profiles of total RNA extracts obtained from Huh7, HelLa, and 293T
cells infected with PV. These diagrams were based exclusively on the presence/absence of each PTM, while

comprehensive data displaying abundance variations are reported separately in Table S6. Full PTM names are listed
in Table S3.
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Figure S4. Venn diagram generated from the PTM profiles of total RNA extracts obtained from mock-infected Huh7,
HelLa, and 293T cells. These diagrams were based exclusively on the presence/absence of each PTM, while

comprehensive data displaying abundance variations are reported separately in Table S7. Full PTM names are listed in
Table S3.
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Figure S5. Venn diagram generated from the PTM profiles of total RNA extracts obtained from mock-, PV-, and HIV-
infected 293T cells. These diagrams were based exclusively on the presence/absence of each PTM, while comprehensive
data displaying abundance variations are reported separately in Table S4 and S6. Full PTM names are listed in Table
S3.
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Figure S6: Representative luciferase assay measuring IFN-B promoter
activity by poly(l:C). Huh7 cell were co-transfected with pIFN-B-Firefly
luciferase and pTK-Renilla luciferase. Twenty-four hours later, cells were
transfected with transfection reagent alone (mock) or with poly(l:C), and
firefly and Renilla luciferase activity were measured 24 hours later.
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Figure S7. ESI-MS spectra obtained from exonuclease digests of viral RNA captured from A) virus- and B) mock-
infected Huh7 cells, as described in Material and Methods. Signals corresponding to the four canonical bases (C,
U, A, and G) and numerous PTMs are readily recognizable in panel a), whereas no such species are present in

panel b), thus confirming the specificity of the capture process. Each quadrant shows the affinity purification using
the ZIKV, DENV, HCV and PV biotinylated antisense oligonucleotides.
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Figure S8. Variations of the relative abundance of 2° O-methylated ribonucleotides. Relative abundancees were
obtained from A) 2° O-methylated adenosine (Am), B) 2° O methylated cytosine (Cm), C) 2° O-methylated guanosine
(Gm), and D) 2’ O-methylated uridine (Um), as described in Materials and Methods. The samples consisted of total
RNA extracts from cell lysates (total RNA), media of mock- or virus-infected cells (extracellular RNA), and from viral
RNA that were affinity captured from cell lysates (intracellular vRNA) or virions in the media (Virion vRNA).
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