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1. General

High performance liquid chromatography (HPLC) was performed on a JASCO LC-2000 PLUS series equipped
with YMC-Triart Bio C18 column (4.6 x 250 mm). UPLC/QTOF-MS and MSMS measurement were performed on
a Waters ACQUITY UPLC Xevo G2-XS QTof equipped with Oligonucleotide BEH C18 column (2.1 x 50 mm). The
UV spectra measurement and the determination of the concentration of oligonucleotides were performed by
Thermo Scientific NanoDrop One. The DNA and RNA oligomer were purchased from Japan Bio Services Co.,LTD.

S-(bromomethyl) ethanethioate was purchased from Enamine Ltd.

2. General procedure of preparation of Ac-probe

To the 95 pl solution of 50 UM oligonucleotide probe containing a 6-thioguanine in 250 mM CAPS buffer pH10
was added 5 pL 10 % S-(bromomethyl) ethanethioate in ACN (v/v, final 0.5 %), and the reaction mixture was
incubated at 0 °C for 1h. After filtration, HPLC purification was performed (YMC-Triart Bio C18 column (4.6 x
250 mm), A: 0.1 M TEAA buffer pH7 containing 5 % ACN, B: ACN, B % [0 to 30 % over 20 min], UV: 254 nm, flow
rate: 1 mL/min, column oven: 40 °C). The separated solution was concentrated with (Amicon® Ultra 3K, 25 °C,
14,000xg, 25 min). After ultrapure water exchange with Amicon, pure Ac-probe was obtained. The
determination of the concentration of oligonucleotide was performed by the measurement of the 260 nm

absorption.

3. General procedure of acetyl modification of RNA

The following 10 pL solution was prepared on an ice bath and allowed to stand at respective temperatures.
[Ac-probe (7.5 uM), target RNA (5 uM) and NaCl (100 mM) in buffer solution (50 mM, pH10: carbonate, pH8.5
and pH7.4: phosphate)]



4. UV spectra measurement

The following solutions were prepared and their UV absorption were measured by NanoDrop One (Thermo
Scientific). [probe or Ac-probe (7.5 uM) in buffer solution (50 mM, pH5.2: sodium acetate, pH7.4: HEPES-NaOH,
pH9.0: Tris-HCI, pH10: carbonate)

5. Analysis of acetyl modification of 131 mer RNA

131 mer RNA (5°-ggg ucu aga guu uaa Ccuu uaa gaa gga gau aua cau aug gcu agc aug acu ggu gga cag caa aug
€8U acc gaa uuc aag acc gecg caa gac uac aag gac gac gac gau aag uag uga aua acu aau cc -3°) was prepared with
general transcription method using T7-RNA polymerase from the purchased DNA template containing T7
promoter. Acetylation reaction of 131 mer RNA was analyzed by UPLC/MS and the MS numbers were obtained
as ions adduct.

ACQUITY UPLC: Oligonucleotide BEH C18 Column, 130A, 1.7um, 2.1x50 mm, A: 15 mM TEA, 400 mM HFIP
pH7.9, B: A/MeOH=1/1, D:35% to 70% /10min, Flow rate: 0.2 mL/min, Column oven: 40 °C.

MS conditions: Xevo G2-XS Qtof, Mass range: 450 — 3000 Da, Internal Standard: LE, Mode: ESI negative
resolution, continuum, Cone voltage: 40 V, Capillary voltage: 4 kV, desolvation: 600 °C, desolvation gas flow:
700 L/hr.

The target MS numbers were set as below; 131 mer RNA [927.797 - 928.140 (46 valent ion)], Ac-RNA [928.703
—929.021 (46 valent ion)].

6. Supplemental data

Name Sequence calcd. M.W. found
Ac-probe-1 5'd-GTA GTC TTX' CGC GGT 4719 4719
regenerated probe-1  5'd-GTA GTC TTX CGC GGT 4631 4631
Ac-probe-2 5d-CTTTX'TTCTCCTTTCT 4859 4859
RNA (N=a) 3'r-cau cag aaa gcg cca 4781 4781
Ac-RNA (N=a) 4823 4823
RNA (N=g) 3'r-cau cag aag gcg cca 4797 4797
Ac-RNA (N=g) 4839 4839
RNA (N=c) 3'r-cau cag aac gcg cca 4757 4757
Ac-RNA (N=c) 4799 4799
RNA (N=u) 3'r-cau cag aau gcg cca 4758 4758
Ac-RNA (N=u) 4800 4800

Table S1 Sequences and MS numbers.
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Fig. S1 TIC chart of the acetyl modification reaction under the condition of pH10 and 37 °C for 1h.

ACQUITY UPLC: Oligonucleotide BEH C18 Column, 130A, 1.7um, 2.1x50 mm, A: 15 mM TEA, 400 mM HFIP
pH7.9, B: A/MeOH=1/1, D:35% to 70% /10min, Flow rate: 0.2 mL/min, Column oven: 40 °C.

MS conditions: Xevo G2-XS Qtof, Mass range: 450 — 3000 Da, Internal Standard: LE, Mode: ESI negative
resolution, continuum, Cone voltage: 40 V, Capillary voltage: 4 kV, desolvation: 600 °C, desolvation gas flow:
700 L/hr.
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Fig. S2 HPLC charts of the acetyl modification. a) under various conditions, b) for time-course plots under
pH10 at 37 °C.

YMC-Triart Bio C18 column (4.6 x 250 mm), A: 0.1 M TEAA buffer pH7 containing 5 % ACN, B: ACN, B % [0 to

10 % over 30 min], UV: 254 nm, flow rate: 1 mL/min, column oven: 40 °C.
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Fig. S3 MS/MS fragment analysis of the acetylated RNA and unmodified RNA.

LC conditions, ACQUITY UPLC: Oligonucleotide BEH C18 Column, 1304, 1.7um, 2.1x50 mm, A: 15 mM TEA, 400
mM HFIP pH7.9, B: A/MeOH=1/1, D:35% to 70% /10min, Flow rate: 0.2 mL/min, Column oven: 40 °C.

MS/MS conditions, MS system: Xevo G2-XS Qtof, Mass range: 450 — 2500 Da, Mode: ESI negative resolution,
continuum, Capillary voltage: 2.7 kV, Cone voltage: 31V, source: 120 °C, desolvation: 300 °C, desolvation gas
flow: 500 L/hr, precursor ion: [M-3H]*, LockMass: 1685.765 (Csely), scan time: 0.2sec, collision energy ramp:
25to 55 V.
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Fig. S4 The results of Ac-probe-1 vs. fully 2’-OMe-modified RNAs under the condition of pH10, 37°C for 1 h.
YMC-Triart Bio C18 column (4.6 x 250 mm), A: 0.1 M TEAA buffer pH7 containing 5 % ACN, B: ACN, B % [0 to

10 % over 30 min], UV: 254 nm, flow rate: 1 mL/min, column oven: 40 °C.
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Fig. S5 The variation of modification reactions under the condition of pH10 and 37°C for 1 h. a) using Ac-
probe-S with a 6-thioguanine reactive site (X’) at different position (upper part), MS/MS analysis of the product
RNAs (lower part), b) using Ac-probe-2 and its complementary target RNAs, c) using the pairs of Ac-probe and
target RNA not forming a duplex.



