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1. Materials

All chemicals were purchased from Sigama-Aldrich and Beijing Innochem unless mentioned otherwise. All of the
unmodified, 5'-HEX, and 5'- phosphorylation oligonucleotides were synthesized and purified by GeneCreate Co.,
Ltd. (Wuhan, China). NO (99.9%) was supplied by Wuhan Newradar Special Gas Co., Ltd. The quantity of gas flow
was exactly regulated by a mass flowmeter (HORIBA STEC, D519 MG, 0-10 sccm).

High-resolution mass spectra (HRMS) were recorded on Thermo Fisher Scientific LTQ Orbitrap Elite. 'H nuclear
magnetic resonance (NMR) and '3C NMR, spectra were recorded on Bruker Avance 400 spectrometers. ESI-MS was
collected on Thermo Fisher Scientific (Exactive). MALDI-TOF Mass Spectra were collected on Bruker autoflex
max MALDI systems. HPLC data were recorded on an Agilent 1220 Infinity IT LC System (Agilent Technologies),
which was equipped with a SinoChrom ODS-BP C18 column (5 pm, 250 x 4.6 mm, Elite, Dalian, China). RNA
concentration was quantified by NanoDrop 2000c (Thermo Scientific) or Invitrogen Qubit 4 (Thermo Scientific).
Gel images were collected by the Pharos FX Molecular imager (Bio-Rad). qPCR assays were performed on CFX-
96 RealTime System (Bio-Rad). The source of enzymes and other reagents used in this study were detailed in the

corresponding procedure.

2. The sequences used in this study

Table S1. RNA oligos used in this work.

Name Sequence (5'to 3")

12nt-m°A UUUUUUmMCAUUUUU
12nt-Nm°A UUUUUUNmPAUUUUU
12nt-Am°A UUUUUUAmMPAUUUUU
12nt-Bm°A UUUUUUBmM*AUUUUU
15nt-A GACUCAAUAGCCGUA
15nt-m°A GACUCAAUmMPAGCCGUA
ODN-A UGAUUCGAUGAUUCU
ODN-m°A UGmPAUUCGAUGAUUCU
ODN-m®°A UGm**AUUCGAUGAUUCU
ODN-Bm‘A UGBm°AUUCGAUGAUUCU
ODN-Tm°A UGTm°AUUCGAUGAUUCU
10nt-RT 5'-HEX/AGAATCATCG
12nt-RT 5'-HEX/AGAATCATCGAA
13nt-RT 5'-HEX/AGAATCATCGAAT
14nt-RT 5'-HEX/AGAATCATCGAATC
15nt-RT 5'-HEX/AGAATCATCGAATCA

FP-Library-qPCR  CAGACGTGTGCTCTTCCGATCT
RP-Library-qPCR ~ ACACGACGCTCTTCCGATCT
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Table S2. Model RNA used in this work.

Name

Sequence (5' to 3')

MALATI-2577-A

AGUAAUUACCAACUUAAUGUUUUUGCAUUGGACUUUGAGUUAAGAUUA

UUUUUUAAAUCC

MALATI-2577-m°A

AGUAAUUACCAACUUAAUGUUUUUGCAUUGGmM*ACUUUGAGUUAAGAU

UAUUUUUUAAAUCC

Table S3. Primers used for SELECT.

Name

Sequence (5' to 3")

ZNF704_80628578_up
ZNF704_80628578_down
CDCAS8 37708389 up
CDCAS 37708389 _down
CAMSAP2 200848137 up
CAMSAP2 200848137 down
ZNF460_57291319_up
ZNF460_57291319_down
MAIPI_ 199963837 up
MAIPI_ 199963837 down
SLC3545 112580748 up
SLC3545 112580748 down
MALATI 2577 up
MALATI 2577 _down
MALATI 2614 up
MALATI 2614 _down

gPCRF_SELECT
gPCRR_SELECT

tagccagtaccgtagtgcgteGTAGAAGTCAAAATGGTCTTTTGAAAG
5'-phos/CCAGTGTTCTGGCTCTGTTTGTcagaggctgagtcgetgeat
tagccagtaccgtagtgcgtgCCCAGAAGTGCCCATTAAAAG
5'-phos/CCATCCTGTCAACTTTGGTGTCcagaggctgagtcgctgeat
tagccagtaccgtagtgcgte TTAGATACATGACTGTTGTTCAGAGTAAG
5'-phos/CCTTCATTACTAATAGAACGAGTGATTCcagaggctgagtcgetgeat
tagccagtaccgtagtgcgtgCGACCCGCGATTGAAGG
5'-phos/CCTTCCACATTCACTGCACACAcagaggctgagtcgetgcat
tagccagtaccgtagtgcgte TTAGTTTTTCACAGCAACTGCTAAAG
5'-phos/CCATAAGCTGATTTTTCCAAGAAAcagaggctgagtcgetgeat
tagccagtaccgtagtgcgte GTAGAAGTCAAAATGGTCTTTTGAAAG
5'-phos/CCAGTGTTCTGGCTCTGTTTGTcagaggctgagtcgetgeat
tagccagtaccgtagtgcgteGGATTTAAAAAATAATCTTAACTCAAAG
5'-phos/CCAATGCAAAAACATTAAGTcagaggctgagtcgetgeat
tagccagtaccgtagtgcgteGTCAGCTGTCAATTAATGC
5'-phos/AGTCCTCAGGATTTAAAAAATAATCTTAACcagaggctgagt
cgetgcat

ATGCAGCGACTCAGCCTCTG

TAGCCAGTACCGTAGTGCGTG
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3. Chemical synthesis and NMR spectra

Synthesis of N°-nitroso-N°-methyladenosine (Nm°A).

\N’NO
N \N
/4
<N I A
HO
(o)
OH OH

Nf-methyladenosine (141 mg, 0.5 mmol) was dissolved in 50% aqueous CH3CN (5.0 mL), NO gas was bubbling
into the solution for 10 min in a chemical hood. After the completion of the reaction monitored by TLC, the solvent
was evaporated in vacuo. The crude product was purified by silica gel chromatography (CH2Cl/MeOH = 20 : 1) to
give a yellowish powder (121 mg, 78 %).

'"H NMR (400 MHz, DMSO-Ds) 8 (ppm): 8.95 (s, 1H), 8.90 (s, 1H), 6.12 (d, J = 5.4 Hz, 1H), 4.63 (t, /= 5.2 Hz,
1H), 4.23 — 4.19 (m, 1H), 4.01 (q, J = 3.9 Hz, 1H), 3.72 (dd, J = 12.0, 4.0 Hz, 1H), 3.64 — 3.57 (m, 4H). 3C NMR
(101 MHz, DMSO-Ds) & (ppm): 153.7, 151.9, 151.6, 145.7, 124.2, 88.2, 86.1, 74.4, 70.6, 61.6, 29.6.

HRMS (ESI+): calculated for C11HisN¢Os™ [M+H]™: 311.1098, found: 311.1099.

Synthesis of N®-amino-N°®-methyladenosine (Am°A).

\N,NHE
N XN
¢
N N/J
HO
o}
OH OH

NO-nitroso-N°-methyladenosine (78 mg, 0.25 mmol) and thiourea dioxide (81 mg, 0.75 mmol) was dissolved in
MeOH (1.5 mL). Then 1.0 M NaOH solution (1.5 mL) was added. The mixture was stirred at 50 °C for 3 h. After
evaporating in vacuo, the crude was purified by silica gel chromatography (CH2Cl2/MeOH = 15 : 1) to give a white
powder (41 mg, 56%).

'"H NMR (400 MHz, DMSO-Ds) 8 (ppm): 8.38 (s, 1H), 8.20 (s, 1H), 5.91 (d, J = 6.0 Hz, 1H), 5.57 (s, 2H), 5.45 (d,
J=6.2 Hz, 1H), 537 (dd, /= 7.0, 4.6 Hz, 1H), 5.19 (d, J=4.8 Hz, 1H), 4.58 (dd, J=11.1, 6.0 Hz, 1H), 4.14 (td, J
=438, 3.2 Hz, 1H), 3.96 (q, J = 3.5 Hz, 1H), 3.67 (ddd, J = 12.1, 4.6, 3.7 Hz, 1H), 3.55 (m, 4H). 3C NMR (101
MHz, DMSO-Ds) & (ppm):153.9, 152.3, 145.0, 139.1, 119.1, 88.3, 86.3, 74.0, 71.0, 62.0.

HRMS (ESI+): calculated for CiiH17N6O4* [M+H]": 297.1306, found: 297.1290.

Hydrazone formation of N%-amino-N®-methyladenosine with 2-pyridinecarboxaldehyde.

@I\/
~n
N A

HoN

= /N"N/
N = "N l —~ N

¢ I N">cHo AR
N J ¢ J

N - N

Ho. N

o Ho
R.T.H,0 o
OH OH

OH OH
Nb-amino-N®-methyladenosine (20 mg, 0.068 mmol) and 2-pyridinecarboxaldehyde (8.3 uL, 0.088 mmol) was
dissolved in water (1.0 mL). The mixture was stirred at room temperature and the reaction monitored by TLC could
be completed within 2 hours. After evaporating in vacuo, the crude was purified by silica gel chromatography

(CH2CI2/MeOH = 15 : 1, 0.2% Et3N) to give a white solid (28 mg, 85%, complexed with one molecule of Et3N).
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H NMR (400 MHz, DMSO-Ds) 3 (ppm): 8.74 (s, 1H), 8.65 (d, J = 4.3 Hz, 1H), 8.61 — 8.52 (m, 2H), 8.08 (s, 1H),
7.96 (td, J=17.7, 1.7 Hz, 1H), 7.42 (dd, J= 7.4, 4.8 Hz, 1H), 6.09 (d, J=5.6 Hz, 1H), 5.58 (d, /= 6.0 Hz, 1H), 5.28
—5.21 (m, 2H), 4.64 (dd, J = 11.0, 5.6 Hz, 1H), 4.25 (dd, J = 8.9, 4.5 Hz, 1H), 4.04 (dd, J= 7.4, 3.7 Hz, 1H), 3.89
(s, 3H), 3.76 (dt, J=12.1, 4.4 Hz, 1H), 3.65 (ddd, /= 12.1, 6.2, 3.9 Hz, 1H), 3.11 (q, /= 7.3 Hz, 6H), 1.25 (t, /=
7.3 Hz, 9H). 3C NMR (101 MHz, DMSO-Ds) § (ppm): 155.2, 153.7, 152.5, 151.6, 149.6, 142.2, 139.6, 137.0, 123.8,
121.7,120.7, 88.0, 86.1, 74.4,70.9, 61.8, 45.8, 30.8, 8.9.

HRMS (ESI+): calculated for C17H20N704" [M+H]*: 386.1571, found: 386.1552.

Synthesis of probe BA.

o o -

NH TFA NH
i s ﬂ s 7
s R S T s ~ SIS, HNJ{NH
0 o 4 DMTMM °
1 H
CHACNIH,0 s Nao~g-Sa~y N
0 H I -

e}

3
o .
~ 1 M NaOH CHO
oy —_— HOT YN Probe BA, 26%
Ao THFH,0 P eho
4

2

Compound 1 was synthesized referring to our previous report.’] 1 (100mg, 0.209 mmol) was dissolved in 1.0 mL
DCM and 300 pL trifluoroacetic acid (TFA) was added dropwise under stirring, the reaction mixture was stirred at
room temperature for 1 h. After evaporating in vacuo and removal of the redundant TFA, the crude (3, trifluoroacetate)
was directly used for the next step. Methyl 6-formylnicotinate (2, 41 mg, 0.25 mmol) was dissolved in 50% aqueous
THF (4.0 mL), then 1.0 M NaOH solution (2.5 mL, 0.25 mmol) was added. The solution mixture was stirred at room
temperature for 1 h under Ar atmosphere. After completion of the reaction, THF was evaporated in vacuo, the
aqueous layer was acidified with 1.0 M HCI (3.0 mL) and extracted with EtOAc (3 x 10 mL), dried over Na>SO4
and concentrated in vacuo to give a white solid (crude, 4).[°1 3, 4 and DMTMM (88 mg, 0.30 mmol) were dissolved
in 50% aqueous CH3CN (10 mL), then EtsN (41 pL, 0.30 mmol) was added. The solution was stirred at 40 °C for
18 h. The reaction mixture was purified on silica gel chromatography followed by RP-HPLC (5% — 100% B in 35
min; A: H20; B: CH3CN), gave a white powder (probe BA, 28 mg, 26%) after lyophilization.

'"H NMR (400 MHz, DMSO-Ds) & (ppm): 10.05 (s, 1H), 9.20 (d, J= 1.4 Hz, 1H), 9.13 (t, /= 5.4 Hz, 1H), 8.42 (dd,
J=28.0, 1.7 Hz, 1H), 8.06 — 8.03 (m, 2H), 6.47 (s, 1H), 6.40 (s, 1H), 4.31 (dd, J=7.8, 5.0 Hz, 1H), 4.18 — 4.09 (m,
1H), 3.61 (dd, J = 12.6, 6.3 Hz, 2H), 3.37 — 3.32 (m, 2H), 3.10 (ddd, J = 8.4, 6.1, 4.3 Hz, 1H), 2.95 (t, J = 6.8 Hz,
2H), 2.85 - 2.79 (m, 3H), 2.58 (d, J = 12.4 Hz, 1H), 2.08 (t, J= 7.3 Hz, 2H), 1.64 — 1.28 (m, 6H). 3C NMR (101
MHz, DMSO-Ds) 6 (ppm): 193.6, 172.7,164.6, 163.2, 154.1, 149.4, 137.0, 133.6, 121.9, 61.5, 59.7, 55.9, 40.3, 39.3,
38.3,37.8,37.3,28.6,28.5,25.7.

HRMS (ESI+): calculated for C21H30NsO4S3™ [M+H]": 512.1454, found: 512.1458.
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Hydrazone formation of N°-amino-N°-methyladenosine with BA to yield Bm°®A.

o
HNJ(
NH
0
HZN\N/ H
S N\/\3's\/\N | N
N H
«f\;\' Probe BA © ANy
N ‘NJ
—_—
HO. N
o ¢ |
R.T. DMSO ‘ \N)
HO.
OH OH o

OH OH
NS-amino-N°-methyladenosine (9.0 mg, 0.029 mmol) and BA (15 mg, 0.029 mmol) were dissolved in DMSO (1.0
mL). The mixture was stirred at room temperature for 12 h. After dryness in vacuo, the crude was purified by RP-
HPLC (5% — 100% B in 35 min; A: H20; B: CH3CN), gave a white powder (16 mg, 68%) after lyophilization.
'H NMR (400 MHz, DMSO-Dgs) 3 (ppm): 9.02 (d, J= 1.6 Hz, 1H), 8.89 (t, J= 5.5 Hz, 1H), 8.70 (s, 1H), 8.58 (d, J
= 8.3 Hz, 1H), 8.55 (s, 1H), 8.27 (dd, /= 8.3, 2.1 Hz, 1H), 8.07 (s, H), 8.00 (t, /= 5.6 Hz, 1H), 6.41 (s, 1H), 6.35
(s, 1H), 6.04 (d, J=5.6 Hz, 1H), 5.51 (d, J= 6.0 Hz, 1H), 5.26 — 5.17 (m, 2H), 4.59 (dd, /= 10.9, 5.6 Hz, 1H), 4.29
(dd,/=7.7,5.0 Hz, 1H), 4.20 (td, J=4.9, 3.6 Hz, 1H),4.12 (ddd, /=7.8, 4.5, 1.9 Hz, 1H), 3.99 (q, /= 3.6 Hz, 1H),
3.85 (s, 3H), 3.71 (dt, J=11.9, 4.4 Hz, 1H), 3.65 — 3.55 (m, 3H), 3.37 — 3.35 (m, 2H), 3.08 (ddd, J=8.5, 6.2, 4.3
Hz, 1H), 2.94 (t, J = 6.8 Hz, 2H), 2.85 — 2.77 (m, 3H), 2.57 (d, J = 12.4 Hz, 1H), 2.07 (t, J= 7.4 Hz, 2H), 1.62 —
1.27 (m, 6H). 3C NMR (101 MHz, DMSO-Ds) § (ppm): 172.7, 165.2, 163.2, 157.4, 153.6, 152.5, 151.6, 148.6,
142.4, 138.6, 135.8, 129.1, 121.9, 120.1, 88.0, 86.1, 74.3, 70.8, 61.8, 61.5, 59.6, 55.9, 40.3, 39.3, 38.3, 37.8, 37 4,
35.6,30.9, 28.6, 28.5,25.7.
HRMS (ESI+): calculated for C32H44N1107S5* [M+H]*: 790.2582, found: 790.2591.
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'"H NMR, 3C NMR and HRMS characterization of synthesized chemical compounds.

"H NMR and *C NMR spectra of N°-nitroso-N°-methyladenosine. (solvent: DMSO-Ds
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"H NMR and *C NMR spectra of N°-amino-N°®-methyladenosine. (solvent: DMSO-Ds)

st
£5°¢
vS'E
ss'e
ss'e
95°¢
15°¢
95°¢
s
99'¢
99'¢
19°¢
99'¢
69°€
69°
oLt
S6°€1
96°€1
16

86¢
e ]
fRa
E.vé
Lt

1

65V
09y

8L's
m_v.m%.
LES

s
wv.mV

06°S
rm.mv.

0z8—
8€'8—

\N,NHZ
J
~Z

N

HO

OH OH

)

A 08’
8Ll
——— =901

—— 5907}

=p0°L
=€0°)

“£0')
M a0t
68')

|L =€0'L

=560
)

=00"}

0.0

Lo

1.0

6.0

8.0

9.0

£1 (ppm)

09—

0bL—
ovi—

£98—
£88—

L6 —

L'eel—

0051~
€3¢S~
6'€S5L

\N,NHZ
J
~Z

N

HO

OH OH

T T T T T T T
0 160 150 110 130 1 110 100 90
£1 (ppm)

T
17

T
180

S8



'"H NMR and 3C NMR spectra of the hydrazone synthesized by N®-amino-N°-methyladenosine with 2-

pyridinecarboxaldehyde. (solvent: DMSO-Dg)
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"H NMR and '*C NMR spectra of probe BA. (solvent: DMSO-Ds)
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'"H NMR and *C NMR spectra of the hydrazone synthesized by N°-amino-N°-methyladenos
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HRMS characterization of the hydrazone synthesized by N®-amino-N°-methyladenosine with BA.

XYL-1#17-70 RT: 0.07-0.28 AV: 54 NL: 1.29E6
F: FTMS + p ESI Full ms [200.00-1200.00]
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HRMS (ESI+): calculated for C32H44N1107S3" [M+H]™: 790.2582, found: 790.2591.

4. HPLC analysis of Nm°A to Am®A and the proposed mechanism via TDO reduction

1000 moA
5 Standard NmSA
<C 500 AmA
£
0 T T T T T T T T T 1
800 5 6 7 8 9 10 11 12 13 14
Optimized condition
- JJL
Y I T T T T T AI T T T T T T T T T T T 1
6 7 8 9 10 11 12 13 14
min

Fig. S1. HPLC chromatograms of Nm°A to Am°A. Optimized condition: 100 uM Nm®A, 100 mM TDO, 300 mM
Na2C03/NaHCOs, pH 10.0, 50 °C, 1000 rpm, 5 min.. Conversion rate caculated by HPLC at 260 nm using external
standards: 60%. HPLC gradient: A: 50 mM ammonium acetate; B: CH3CN; 35 °C, 1.0 mL/min, 260 nm, 0-20 min,
5-100% B.
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Fig. S2. The proposed mechanism for TDO reduction of Nm®A to Am°A.[l Thiourea dioxide (TDO) is known to

yield sulfoxylic acid under base and heat treatment,!® which is a potent reducing reagent.

5. HPLC analysis and mass spectra of 12nt-m°A, 12nt-Nm°A, 12nt-Am°A, 12nt-Bm°A
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Fig. S3. MALDI-TOF-MS spectra of 12nt-m°A. [M+H"|ca=3648.4, [M+H"]obs =3650.5.
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Fig. S4. HPLC chromatograms of 12nt-m°A (0.2 nmol) to 12nt-Nm°A via N-nitrosation. We observed that a longer

NO bubbling time yield a higher concentration of NO in solution, which accelerated the reaction process. After

incubation, RNA oligo was purified using ethanol precipitation and submitted to HPLC analysis. HPLC gradient: A:
50 mM TEAA (pH 7.5); B: CH3CN; 35 °C, 1.0 mL/min, 260 nm, 0-5-25 min, 5-10-15% B. Conversion rate
calculated by HPLC at 260 nm: >95%.
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Fig. S5. LTQ XL ESI-MS spectra of 12nt-NmSA. [M-H]ca =3675.4, [M-HJobs =3678.5.
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Fig. S6. HPLC chromatograms of 12nt-Nm°A to 12nt-Am°A via TDO reduction. Optimized condition: 1.0 nmol
12nt-Nm®A, 100 mM TDO, 300 mM Na2CO3/NaHCOs, 2 mM EDTA, pH 10.0, 50 °C, 1000 rpm, 10 min, total
volume 50 pL. After incubation, the solution was directly submitted to HPLC analysis. HPLC gradient: A: 50 mM
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TEAA (pH 7.5); B: CH3CN; 35 °C, 1.0 mL/min, 260 nm, 0-5-25 min, 5-8-13% B. Conversion rate calculated by
HPLC at 260 nm: 46%.
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Fig. S7. MALDI-TOF-MS spectra of 12nt-Am®A. [M+H"]cat =3663.4, [M+H"]obs =3663.0.

30+
- 12nt-Am°A
2 45 [Incubation time: 0 h
<
; J\w
0 A A
T T T T T T T T T T T T 1
60 6 8 10 12 14 16 18 20 22 24 26 28 30
12nt-Bm°A
Incubation time: 1 h
30
0
T T T T T T T T T T T T 1
6 8 10 12 14 16 18 20 22 24 26 28 30
min

Fig. S8. HPLC chromatograms of 12nt-Am°A to 12nt-BmC®A via BA labeling. Optimized condition: 0.2 nmol 12nt-
AmCA, 2.0 mM BA, 100 mM MES, 10% DMF, pH 5.5, 37 °C, 1000 rpm, 1.0 h, total volume 50 pL. After incubation,
the solution was purified using ethanol precipitation and submitted to HPLC analysis. HPLC gradient: A: 50 mM
TEAA (pH 7.5); B: CH3CN; 35 °C, 1.0 mL/min, 260 nm, 0-5-21-36 min, 5-8-12-100% B. Conversion rate calculated
by HPLC at 260 nm: >90%.
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Fig. S9. LTQ XL ESI-MS spectra of 12nt-BmCA. [M-HJca=4154.5, [M-H Jobs =4157.1.
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6. Three-step chemical treated 15nt-m°A was enzymatically digested into ribonucleosides

and subjected to LC-HRMS analysis

Chemical treated 15nt-m°A was digested according to the enzymatic digestion procedure. LC-HRMS confirmed the

chemical labeling of m®A at each step.

a. N-nitrosation

RT: 0.00- 15.00
RT:534 NL: 4.32E6
i MA: 26532548 miz= 268.10269-268.10537 F:
A A FTMS +p ESIFul ms
i [110.00-900.00] MS XYL-1-1
L
o RT6.49 NL:4.24E5
566 MA: 2148000 miz= 269.08670-269.08340 F-
3 | | FTMS +p ESIFul ms
i [110.00-800.00] MS XYL-1-1
0 RT: 6.28 NL: 9.43E5
o5 MA: 4980752 miz=284.09753-284.10037 F-
i G FTMS +p ESIFul ms
] [110.00-800.00] MS XYL-1-1
@
g0 RT:7.74 NL: 6.88E5
2100 MA: 3334252 miz=285.08153-285.08439 F:
E | x FTMS +p ESIFul ms
2 | [110.00-900.00] MS XYL-1-1
s - \
gz ¢ RT-158 NL: 1.17E6
210 MA: 4923136 miz=244.09158-244 09402 F:
- I C FTMS +p ESIFul ms
[110.00-800.00] MS XYL-1-1
o RT:331 NL: 262E5
100- MA: 1657360 miz= 245 07558-245.07804 F:
[ U FTMS +p ESIFul ms
‘ [110.00-900.00] MS XYL-1-1
o RT:858 NL: 6.59E5
- MA: 3460613 miz=282.11827-282.12109 F.
- | 6A FTMS +p ESIFul ms
m [110.00-800.00] MS XYL-1-1
0 oy NL: 382E5
400 miz=311.10828311.11140 F
Nm6A FTMS +p ESIFul ms
] [110.00-900.00] MS XYL-1-1
0- | - j T T .
0 1 2 3 4 5 6 7 8 9 12 13 14
Time (min)
XYL-1-1 #1427-1442 RT: 1043-1054 AV: 16 NL: 194E5
F: FTMS + p ESI Full ms [110.00-900.00]
311.11077
z=1
100+
~. .NO
% N~
0]
N X
E N
8 %
<)
80 N N
7%
70+
65

Relative Abundance
2

z=1 31298288

315.14243
=

[M+H*] ., = 311.1098
[M+H*] o = 311.1108

319.06884
317.13683 31818210 77 32024450
z=1 =1 z=?

Ed
25
2 31084464
15 =7 312.11419
10 |
306.96592
5] 30515801 52 0818693 %1181 31008202
| = | =7 . z=?
305 306 307 208 309 310 311 312

miz

T T
316 317 318 319 320

Fig. S10. LC-HRMS analysis of digested ribonucleosides for N-nitrosation. I, [M+H*]ca= 269.0881, [M+H"]obs =
269.0888; X, [M+H"]ca= 269.0881, [M+H"Jobs = 269.0888. NmC®A, [M+H"]car= 311.1098, [M+H"]obs = 311.1108.
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b. TDO reduction
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Fig. S11. LC-HRMS analysis of digested ribonucleosides for TDO reduction. Am®A, [M+H"]ca= 297.1306,
[M+H+]obs =297.1314.

c. Biotinylation (Probe BA labeling)
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Fig. S12. LC-HRMS analysis of digested ribonucleosides for TDO reduction. Bm°A, [M+H"]ca = 790.2582,
[M+H"]obs = 790.2607. Compared to Fig. S11, the estimated conversion rate of Am°®A to Bm°A is 90%.

7. Investigations on RNA degradation caused by NO/O; treatment

In an ice bath, 181 ng 60 nt RNA (Table S2, MALAT1-2577-A, quantified by Qubit 4) in 200 pL sodium acetate
buffer (1.0 M or 3.0 M, pH 4.5) was bubbled with NO gas (3.00 sccm), after 4 °C incubation for 30 h, RNA was
purified by ice ethanol precipitation and quantified by Qubit 4 Fluorometer. Here shows the different times of NO
bubbling and the buffer capacity affect the RNA degradation.

B . “ireated

non-

3 —
1.0M 10M 1.0mM 1.0 M 30M 30M 30M 30M 3‘0 M ; -
noNO 1.0min 2.0 min' 3.0 min 3.0 min 4.0 min 5.0 min 6.0 min 7.0 min —
-
Condition 1.0M 1.0M 1.0M 1.0M 1.0M 1.0M 3.0M 3.0M 3.0M 3.0M 3.0M 3.0M

no NO 1.0 min 2.0 min 3.0 min 3.5min 40min  noNO 4.0min 5.0 min 6.0 min 7.0 min 8.0 min

Recovery rate 81% 73% 63% 51% 42% <10% 60% 46% 43% 40% 38% 29%

Fig. S13. (A) Denaturing PAGE analysis and RNA quantification of different NO bubbling time and buffer
concentrations. These results confirmed that our N-nitrosation conditions do not cause large RNA degradation within
the rational range of NO bubbling time. (B) Agarose gel electrophoresis analysis confirmed HEK-293T total RNA

did not degrade under the condition of TDO reduction.

The subsequent experiment used HEK-293T total RNA to perform N-nitrosation under optimal condition for N-
nitrosation (3.00 sccm NO, bubbling for 6.0 min, 3.0 M sodium acetate buffer, 2 mM EDTA, pH 4.5, incubation at
4 °C for 20 h), more than 60% of RNA was recovered using RCC purification and Qubit 4 quantification.

For m°A-ORL-Seq, approximately 20% of biotinylated RNA was recovered through three-step labeling and

purification (Qubit 4 quantification).
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8. N-nitrosation treated HEK-293T total RNA was enzymatically digested into

ribonucleosides and quantified using LC-MS/MS

5.0 pg HEK-293T total RNA (60-200 nt), 3.00 sccm NO, bubbling for 6.0 min, 3.0 M sodium acetate buffer, 2 mM
EDTA, pH 4.5, incubation at 4 °C for 4-30 h. RNA was purified using RCC and enzymatically digested into
ribonucleosides, following subjected to LC-MS/MS (Shimadzu, LCMS-8050, equipped with an Agilent ZORBAX
Eclipse C18 column) analysis.
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S i : 3 :
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4 0.

0. 04 » 0 4 m°A to Nm°A rate/A deamination rate
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Fig. S14. LC-MS/MS analysis of chemical treated total RNA after enzymatic digestion. Quantitation was performed
on the basis of peak areas of characteristic nucleoside-to-base ion mass transitions of 268.1-t0-136.1 (A), 269.1-to-
137.1 (1), 284.1-t0-152.1 (G), 285.1-t0-153.0 (X), 244.1-to112.1 (C), 245.1-t0113.0 (U), 282.1-t0-150.1 (m°A) and
311.1-t0-179.1 (Nm®A). In consideration of reducing the mutation rates and increasing m°A labeling efficiency, we
chose 20 h as the optimal incubation time, since such the case has the highest ratio of Nm°A/I and moderate labeling

efficiency.

9. Dot blot assay

Dot 1 2 3

|

L ) methylene blue

A

Fig. S15. Dot blot assay confirmed selective biotinylation of m°A in MALAT1-2577-m°A. Dot 1: three-step labeling
products of MALAT1-2577-A; Dot 2: three-step labeling products of MALAT1-2577-m°A; Dot 3: a mixture
containing three-step labeling products of MALAT1-2577-A and 5'-biotinylated DNA.

NO/O,:  + + -
TDO: + - +
BA: + + 4+
3
.—'

methylene blue

Fig. S16. Dot blot assay indicated evident biotinylation only in the case of three-step labeling of 293T total RNA.
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10. Library construction

This protocol is a modified version according to a previous report.[’]
For each RNA sample, perform the following step for library constructions:

a. PNK treatment

Reagents Volume (pL)
10x PNK buffer (NEB, B0201S) 1

T4 PNK (NEB, M020L) 1

RNase inhibitor (40 U/uL, Thermo, EO0382) 1

RNA sample 5

RNF H20 2

Total 10

Mix well and incubate at 37 <C for 1 h and then heat-inactivation of PNK at 65<C for 20 min, conduct the next step
directly.

b. 3’ RNA linker ligation
Add 1 uL 10 pM 3’ RNA linker (5’rAPP-AGATCGGAAGAGCGTCGTG-3SpC3) into 10 uL RNA sample, and

mix well. Heat at 65°C for 5 min and then chill on ice immediately. Prepare the ligation mix as follow:

Reagents Volume (pL)
10x RNA ligation buffer (NEB, B0216S) 2.5

100 mM DTT 25

50% PEG8000 (NEB, B1004S) 7.5

T4 RNA ligase2, truncated KQ (NEB, M0373L) 1

RNase inhibitor (40 U/uL, Thermo, EO0382) 1

Total 14.5

Add the ligation mix into the RNA mix and mix well.

Incubate at 25<C for 2 h and 16 <C overnight.

Add 1 pL 5' Deadenylase (NEB, M0331S) into the ligation mix followed by incubating at 30 °C for 1 h and then
add 1 pL RecJf (NEB, M0264) followed by incubating at 37 °C for another 1 h to remove excess 3° RNA linker.
RNAs are purified by Oligo Clean & Concentrator (OCC, Zymo), and eluted in 12 pL RNF H20 completely.

¢. Reverse transcription
Add 1 pL 2 pM RT primer (5'-ACACGACGCTCTTCCGATCT-3') into 10 uL. RNA sample, and mix well. Heat at

65 °C for 5 min and then chill on ice immediately. Prepare the reverse transcription mix as follow:

Reagents Volume (pL)

5% First Strand Buffer (Invitrogen)
10 mM each dNTP mix (Thermo)
100 mM DTT

Superscript IIT (Invitrogen)
RNase inhibitor (40 U/uL, Thermo, EO0382)
Total

NoRN B AN S I SR N
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Add the reverse transcription mix into RNA and mix well.

Incubate at 25 <C for 3 min, 42 <C for 7 min, 52 <C for 30 min and hold at 4 <C. Do not raise samples above 37 <C
to avoid denaturing conditions.

Add 1 pL Exonuclease I (NEB, M0293S) and incubate at 37 °C for 30 min to digest excess RT primers.

Add 10 uL 1.0 M NaOH, 10 pL 0.5 M EDTA, 10 uL H20 and incubate at 65 <C for 15 min to digest RNA templates.
The cDNAs are purified by OCC, and eluted in 7 uL RNF H20 completely.

d. 5> adaptor ligation
Add 0.3 puL 80 uM 5” adaptor (5Phos- NNNNNNNNNNAGATCGGAAGAGCACACGTCTG-3SpC3) and 1 pL
DMSO into 6 uL. cDNA sample, and mix well. Heat at 65 °C for 5 min and then chill on ice immediately. Prepare

the ligation mix as follow:

Reagents Volume (pL)
10 x RNA ligation buffer (NEB, B0216S) 2

0.1M ATP (NEB, N0437A) 0.2

50% PEG8000 (NEB, B1004S) 9

T4 RNA ligase 1, high concentration (NEB, M0437M) | 1.5

Total 12.7

Add the ligation mix into cDNA and mix well.

Incubate at 25 <C overnight. The cDNAs are purified by OCC, and eluted in 30 uLL. RNF H20 completely.

e. gPCR to test cycles
Prepare gPCR mix as follow:

Reagents Volume (uL)
2 x Hieff PCR SYBR Green Master Mix (Yeasen) 5

Forward primer (10 pM) 1

Reverse primer (10 uM) 1

cDNA 3

Total 10

f. PCR amplification

Prepare PCR mix as follow:

Reagents Volume (uL)
NEB Next Ultra II Q5 Master Mix (M0544L) 25

Universal primer (NEB) 1

Index primer (NEB) 1

cDNA 23

Total 50

Mix well and run the PCR amplification as follow:

Temperature Time Cycle
98 € 30s 1
98 € 10s referring to
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65 <C 75s gPCR results
65 C 5 min 1
4 <C Hold 1

g. Cleanup of PCR Reaction

Allow the beads to warm to room temperature for at least 30 minutes before use. Add 45 pL (0.9%) VAHTS® DNA
Clean Beads (Vazyme) to the PCR reaction. Mix well by pipetting up and down at least 10 times. Incubate samples
on bench top for at least 5 minutes at room temperature. Place the tube on an appropriate magnetic stand to separate
the beads from the supernatant. After 5 min (or when the solution is clear), carefully remove and discard the
supernatant. Add 200 pL freshly prepared 80% ethanol to the tube while in the magnetic stand. Incubate at room
temperature for 30 seconds, and then carefully remove and discard the supernatant for twice. Air dry the beads for
up to 5 min while the tube is on the magnetic stand with the lid open. Remove the tube from the magnetic stand.
Elute the DNA target from the beads by adding 23 pL of 0.1 x TE. Mix well by pipetting up and down at least 10
times. Incubate for 5 min at room temperature. Place the tube on the magnetic stand. After 5 min (or when the
solution is clear), transfer 21 pL to a new tube for and store it at -20°C.

Libraries were sequenced on the Illumina HiSeq X-Ten platform with a paired-end model (PE150).

11. m®A sites and m®Am sites were identified in the m°A-ORL-Uniq peaks that not

overlapped with MeRIP

Based on N6-modified adenosine induced RT truncation, we found 559 high-confidence m°A sites in the m°A-ORL-
Uniq peaks. Likewise, we performed the same screening to dig out m®Am sites stopped at BCA motif. 990 m®Am
sites were obtained from the m°A-ORL-Uniq peaks. Metagene profiling of 990 m°Am sites revealed a significant
enrichment at 5° UTR which was more remarkable than m®Am peaks derived from m®Am-Seq!'”). These results

confirmed m°A-ORL-Seq enables detect m°A and m®Am that MeRIP cannot provide.

[ 1
: meAm IE;ltes identified in the m®A-ORL-Unig peaks
6 -1 ; mfAm :peaks identified by m®*Am-Seq
i 1
a 1 1
h 1 1
2 4' 1 1
[0 I ]
[m] ! 1
1
24 \ i
\ 1
\ 1
I 1
0- ‘

N —
5 UTR CcDhs 3'UTR

Fig. S17. Metagene profiling of m®Am sites identified in the m®A-ORL-Uniq peaks and m®Am peaks identified by
mSAm-Seq.
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12. Base-resolution analysis of m°A model RNA via m*A-ORL-Seq

Counts

- -
0 202122232425262728293031323334 353637 38394041 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 50 60

Length of segments

Fig. S18. Statistics on counts of different lengths of segments in 60 nt model m°A-RNA revealed a specific RT-

truncation at site 32 (m°A site).

13. Synthesis of several 15 nt RNA oligo (ODN-X) containing N6-modified adenosine via

a post-synthetic method

Recently, we developed a post-synthetic method based on 6-iodopurine for the facile synthesis of modified RNA
oligo.[!l]

A facile and mild method for post-synthetic RNA purine modification
| NR2

</: | Nj <:Ij'

SnAr reactions in agueous solution N

/\/\ Optional: deprotection from CPG /\/\

RNA or CPG-bound RNA
containing 6-iodopurine

Fig. S19. Illustration of our unpublished post-synthetic method for synthesis of RNA oligo containing N6-modified

adenosine.
NHz SN
N N
W <1
N N/ N N
Ner X NH3:H,0 / CH3NH,
N 6
(’Nf\,) CH3sNHCH3 / CHaNHNH; ODN-A ODN-m*A
N L
- \N/ ~. NH2
Optional: deprotection from CPG N
N N
(,f‘w P >y
3-CPG-bound RNA " N,) g )
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Fig. S20. The schematic diagram of synthesis of ODN-X.

a. Procedure for synthesis of ODN-A

2 nmol 3'-CPG bound 6-iodopurine (6IP) modified RNA oligo (5-UG-6IP-UUCGAUGAUUCU-3'-CPG) was
incubated in 28% aqueous ammonia (200 pL) at 65 °C for 40 min, then concentrated in vacuo and incubated with a
mixture of DMSO and EtsN-3HF (200 pL, 1:1) at 60 °C for 2.5 h. At last RNA oligonucleotides were purified using
ethanol precipitation and following HPLC purification. HPLC yield: 40%.

b. Procedure for synthesis of ODN-m°A

2 nmol 3'-CPG bound 6-iodopurine (6IP) modified RNA oligo (5'-UG-6IP-UUCGAUGAUUCU-3'-CPG) was
incubated in 28% aqueous ammonia and 40% aqueous methylamine (200 pL, 1:1) at 65 °C for 40 min, then
concentrated in vacuo and incubated with a mixture of DMSO and Et;N-3HF (200 pL, 1:1) at 60 °C for 2.5 h. At
last RNA oligonucleotides were purified using ethanol precipitation and following HPLC purification. HPLC
yield: >95%.

¢. Procedure for synthesis of ODN-m®°A

The mixture of 2 nmol 3'-CPG bound 6-iodopurine (6IP) modified RNA oligo (5'-UG-6IP-UUCGAUGAUUCU-3'-
CPG), 200 mM dimethylamine and 200 mM Et3N was incubated at 37 °C for 6 h. After centrifugation and removal
of the supernatant, the CPG-bound RNA was incubated in 28% aqueous ammonia and 40% aqueous methylamine
(200 pL, 1:1) at 65 °C for 40 min, then concentrated in vacuo and incubated with a mixture of DMSO and Et;N-3HF
(200 pL, 1:1) at 60 °C for 2.5 h. At last RNA oligonucleotides were purified using ethanol precipitation and following
HPLC purification. HPLC yield: >95%.

d. Procedure for synthesis of ODN-Bm‘A

The mixture of 2 nmol 3'-CPG bound 6-iodopurine (6IP) modified RNA oligo (5'-UG-6IP-UUCGAUGAUUCU-3'-
CPG), 100 mM methylhydrazine sulfate and 200 mM Et3:N was incubated at 30 °C for 14 h. After centrifugation and
removal of the supernatant, the CPG-bound RNA was washed once with 50 RNF H2O. After removal of the
supernatant, The mixture of CPG-bound RNA, 5 mM BA, 100 mM MES (pH 5.5) and 10% DMF was incubated at
37 °C for 1 h. Then remove the supernatant, the residue was incubated in 28% aqueous ammonia and 40% aqueous
methylamine (200 pL, 1:1) at 65 °C for 40 min, then concentrated in vacuo and incubated with a mixture of DMSO
and EtsN-3HF (200 pL, 1:1) at 60 °C for 2.5 h. At last RNA oligonucleotides were purified using ethanol precipitation
and following HPLC purification. HPLC yield: 68%.

e.Procedure for synthesis of ODN-Tm‘A

ODN-Bm®A was incubated with 100 pL of 100 mM DTT at 42 °C for 30 min. Then RNA oligonucleotides were
purified using ethanol precipitation and following HPLC purification. HPLC yield: >95%.
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Fig. S21. LTQ XL ESI-MS characterization of synthetic ODN-X.

14. SELECT validation of several m°A sites identified by m°A-ORL-Seq in HEK-293T

meA RNA
FTO+ FTO-EDTA
s T A :
=TT =TT LTI
g LU LML s 5
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l Bst 2.0 elogation l
Splint R ligation
5 F 3 5 3
3 + s ¥ * 5
qPCR primer \ / qPCR primer
qPCR
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8 — FTO-EDTA

H —FTO+

E]

®

£

3

« >

PCR cycle

Fig. S22. Tllustration of the SELECT (single-base elongation- and ligation-based qPCR amplification method) m°A

detection method.[*!
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Fig. S23. SELECT validation of six individual sites detected by m°A-ORL-Seq in HEK-293T. These six sites were
not detected by current reported methods. 2577m°A and 2614A in MALATI were used as controls. n = 3 biological

replicates x 3 technical replicates. *p<0.05; **p<0.01; ns, non-significant by t-test (two-tailed).

15. Discussions on m°A-ORL-Seq and recent reported sodium nitrite-based methods for

mCA detection

Two chemical methods (nitrite sequencing!!?l and NOseq(!*!) based on sodium nitrite have been recently reported for
mPA detection at single-base resolution. These two chemical-based methods are valuable, but not applicable to
transcriptome-wide analysis of m°A. The well-designed threshold value (mutation rate of A to G) for m®A detection
in several specific sequences is not all workable for practical RNA samples of great complexity. What's more, they
are powerless for the location of m°A sites of low modification level unless the combination with m°A
immunoprecipitation.

To be honest, after coming to an idea of selective N-nitrosation of m®A, we chose the most used sodium nitrite as
well. During the investigation, we found very low mapped reads in high-throughput sequencing data when applying
the sodium nitrite-based method to transcriptome-wide m°A analysis. Also, the condition of N-nitrosation using
sodium nitrite is more severe than NO solution system. Here show the mutation rates in high-throughput sequencing
data for 60 nt model RNA (MALATI1-2577-m%A) using different conditions. It turns out our N-nitrosation condition

is more mild and suitable for transcriptome-wide sequencing.

Table S4. Mutation rates in high-throughput sequencing data for model RNA using different conditions.

Entry Reaction Buffer NaNO2 Temp.  Reaction A-to-G C-to-T
conc. Time mutation rate  mutation rate

1 - - - - 0.1% 0.3%

28 5% acetic acid 1.0M 22 °C 5h 48.0% 37.6%

3b 200 mM citrate buffer, pH 4.0 1.0M 37°C 6h 18.0% 12.2%

4 mSA-ORL-Seq 6.8% 2.3%

2 The optimal condition reported from nitrite sequencing.

® The NOseq-like condition developed by us. The mutation rate is consistent with the NOseq.
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16. Basic information of sequencing data for HEK-293T cell line

Table S5. Basic information of sequencing data for HEK-293T cell line.

Sample Average read Total input reads Total mapped Mismatch rate
length rate per base

MeRIP_repl 176 24,641,629 94.60% 0.45%
MeRIP_rep2 181 18,034,642 94.45% 0.47%
MeRIP_input 146 23,553,991 94.64% 0.43%
mSA-ORL repl 118 61,942,766 90.35% 2.41%
mSA-ORL repl_input 169 71,727,812 95.05% 0.46%
mSA-ORL rep2 97 30,441,540 83.34% 3.17%
m°A-ORL rep2 input 92 30,572,879 82.50% 3.25%

17. Stoichiometry distribution of methylation levels of m°A sites identified by different

methods based on the dataset of MAZTER-Seq

Technically, MAZTER-Seq provided the normalized cleavage efficiencies of m°A sites, which is a relative (not

absolute) quantification. Here, the normalized cleavage efficiencies were simplified into A fraction.
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Fig. S24. Stoichiometry distribution of methylation levels of m®A sites identified by different methods. Based on the
dataset of MAZTER-Seq, methylation levels of m°A sites identified by different methods can be analyzed. m°A-
ORL-Seq enables detect m°A sites of low methylation levels.
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Fig. $25. (A) m°A stoichiometry distribution revealed by MAZTER-Seq in HEK-293T transcriptome. (B) m°A
stoichiometry distribution revealed by m°A-SAC-Seq in HEK-293T transcriptome. (C) Stoichiometry distribution
of methylation levels of m°A sites identified by m°A-ORL-Seq based on the dataset of m°A-SAC-Seq. (D)
Correlation analysis between MAZTER-seq-based quantitations and m®A-SAC-Seq-based quantitations.
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18. Synthesis and data analysis of spike-in RNAs

The DNA template (117 nt) for spike-in RNAs (100 nt) were synthesized by Genecreate (Wuhan, China). The
sequences are as followings. Underlined bases indicate the promoter of T7 RNA Polymerase. Sequences were

provided as 5’ to 3’ order.

1) unmodified spike DNA (unmod-spike)
TAATACGACTCACTATAGGGTAGCGTTCATGCTAGTCATGCTAACTGTACATAGCGATCGATCTTTCAGA
GAAATTCGATTAAGGCAAATCGATCGATCAAGTAATGCGCTTCCTCT

unmodified spike DNA (complementary strand)
AGAGGAAGCGCATTACTTGATCGATCGATTTGCCTTAATCGAATTTCTCTGAAAGATCGATCGCTATGTA
CAGTTAGCATGACTAGCATGAACGCTACCCTATAGTGAGTCGTATTA

2) 10% m°A spike DNA (each A was 10% modified with mA, 10%-spike)
TAATACGACTCACTATAGGGCCCCAATGGAAATAAGTCACCCCTTACGGAAACCCCAATGGAAATAAG
TCACCCCTTACGGAAACCCCAATGGAATAAAGTCACCCCTTACGGAAAC

10% m6A spike DNA (complementary strand)
GTTTCCGTAAGGGGTGACTTTATTCCATTGGGGTTTCCGTAAGGGGTGACTTATTTCCATTGGGGTTTCC
GTAAGGGGTGACTTATTTCCATTGGGGCCCTATAGTGAGTCGTATTA

3) single mPA site spike-in (single-spike)
TAATACGACTCACTATAGGGTTTTTTGTGTCTTGCCTTTTTTCTTTTTTTTGGCTTTTTGCTTTCCTTCCC
TATTCTGTTTGCCGCGTGCCTTCTTTTTCGGGTTTTCCTGTTTTCG

single m6A site spike-in (complementary strand)
CGAAAACAGGAAAACCCGAAAAAGAAGGCACGCGGCAAACAGAATAGGGAAGGAAAGCAAAAAGC
CAAAAAAAAGAAAAAAGGCAAGACACAAAAAACCCTATAGTGAGTCGTATTA

Spike-in RNAs were in-vitro transcribed by HiScribe T7 High Yield RNA Synthesis Kit (NEB) according to the
manufacturer’s protocol (NEB, RNA Synthesis with Modified Nucleotides, E2040). m°ATP was purchased from
TriLink.

1) unmod-spike RNA:
GGGUAGCGUUCAUGCUAGUCAUGCUAACUGUACAUAGCGAUCGAUCUUUCAGAGAAAUUCGAUU
AAGGCAAAUCGAUCGAUCAAGUAAUGCGCUUCCUCU

2) 10-spike RNA (each A was 10% modified with mSA):
GGGCCCCAAUGGAAAUAAGUCACCCCUUACGGAAACCCCAAUGGAAAUAAGUCACCCCUUACGGA
AACCCCAAUGGAAUAAAGUCACCCCUUACGGAAAC

3) single-spike RNA:
GGGUUUUUUGUGUCUUGCCUUUUUUCUUUUUUUUGGCUUUUUGCUUUCCUUCCCU-mPA-
UUCUGUUUGCCGCGUGCCcuUUCUuUUUUCGGGUUUUCCUGUUUUCG
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For each RNA sample, mixed with 0.01% each kind of spike-in RNAs. For example, 5.0 pg RNA was mixed with
0.50 ng unmod-spike RNA, 0.50 ng 10%-spike RNA, and 0.50 ng single-spike RNA. Each type of spike-in RNA

was counted during the data analysis.
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Fig. S26 (A) Denaturing PAGE confirmed the synthesis of spike-in RNAs, then RNA was purified by gel extraction.
(B) Enrichment fold of m°A modified spike-in RNAs.

19. Overlapping extents between m*A-ORL samples

9.058 5,696

m®A-ORL1 mfA-ORL2

Fig. S27 Venn diagrams for the overlap between two m°A-ORL samples.

20. Comparison for the enrichment fold between m*A-ORL and MeRIP
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Fig. S28 (A) The overall enrichment fold of m°A-ORL peaks and MeRIP peaks. (B) The correlation of enrichment
fold between m°A-ORL and MeRIP.
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21. Overlapping extents between the m°A datasets identified by different methods
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Fig. S29 Overlapping extents between the m°A datasets identified by different methods. H: High-confidence sites.

The mCA sites detected by m®A-ORL-Seq are the most reproducible.
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22. Comparison of current base resolution methods for m®A profiling

Table S6. The strengths and limitations of the current base resolution methods for m°A profiling.

Cell 2019, 178, 731-747.
Sci. Adv. 2019, 5, eaax0250.
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23. NO bubbling for other abundant RNA modification
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Fig. S30. HPLC monitored the conversion of modified nucleosides under NO treatment. Incubation conditions were
the same as A/G/C/m6A nucleosides as stated on page S2. m'A, ac*C and ¥ did not react with NO/Oz, m°C was
converted into m3U, and m’G was converted into m’X. Conversion rates were determined by HPLC quantification

at 260 nm using external standards.
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Fig. S31. HRMS confirmed the conversion of m*C to m°U and m’G to m’X.
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