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1a. Synthesis of 2-selenouridine (Se2U, 1)

2-Selenouridine (1) was obtained according to the previously described procedure [1]. 'H NMR (500
MHz, D20) 5 8.04 (dd, ] =8.2, 1H), 6.58 (s, 1H), 6.16 (d, ] = 8.0 Hz, 1H), 4.30 (s, 1H), 4.07 (s, 2H), 3.88 (dd,
J=12.4,1H), 3.73 (dd, ] = 12.4, 1H). HRMS (ESI); calcd. for CsH11N20sSe [M-H]- 306.9833, found 306.9834.
Spectral data are given Figures S1 and S2.
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1b. Synthesis of 2-selenouridine (Se2U, 1) labelled 7’Se isotope selenium

2-Selenouridine (1) was obtained as mentioned above with using the NMR-active 7Se isotope of
selenium to generate the sodium hydroselenide (NaHSe). "H NMR (500 MHz, D20) 6 8.01 (d, ] = 84,
1H), 6.55 (m, 1H), 6.13 (d, ] = 8.0 Hz, 1H), 4.22 (q, ] =2.6 Hz, 1H), 4.04 (d, ]=2.5Hz, 2H), 3.85 (dd, J =13.1,
1.6 Hz, 1H), 3.70 (dd, ] = 13.1, 2.5 Hz, 1H). 77Se NMR (95 MHz, D:0) d 353.79. HRMS (ESI); calcd. for
CoH11N20577Se [M-H]-303.9867, found 303.9866. Spectral data are given Figures S3 and S4.

2. Spectral and mass spectrometry analysis of products
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Figure S1. ESI(-)-HRMS analysis and UV spectrum of 1.
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Figure S3. ESI(-)-HRMS analysis of 1 labelled 7’Se isotope selenium.
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Figure S4. '"H NMR (500 MHz, D20) spectrum of 1 labelled 7’Se isotope selenium.
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Figure S28. 'H -3*C HMBC (700 MHz, D:0) of 6. Only the main cross peaks are marked in the
spectrum.
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Table S1. UPLC-PDA-ESI (-)-HRMS products identified during rescue assay. The UPLC retention time (Rt, min)

and m/z data (atomic mass unit to its formal charge ratio) for [M-H]- in negative mode are given.

OH OH

UPLC-PDA-ESI(-)-HRMS
Compound m/z [M-H]-
El tal C iti Rt [mi
emental Composition [min] Caled Found
DTT CsH100252 3.74 153.0044 | 153.0048
DTTox C4Hs0O2S2 4.01 150.9887 | 150.9890
Asc CsHsOs 1.09 175.0243 | 175.0240
Ascox CsHosOs 1.35 173.0860 | 173.0090
GSH C10H17N306S 1.15 306.0760 | 306.0764
GS-SG C20H32N601252 0.97 611.1142 | 611.1440
GS-Se2U C19H26N5011SSe 2.33 612.0514 | 612.0514
B o] OH OH o
NH N g % 6\ NH
100 mM H202 | J\ O OH | N/go
S€ phosphate buffer pH 7.4 | HO o N Se*Se\l/ N HO— o
i, 24h IWJ
N
OH OH 0 OH OH
- 2 - 3 (100%)

24h

w

—

2h

30 min

10 min

S min

2 min

Substrate

8.88.78.6 8.56.48.38.28.18.07.97.87.77.67.57.47.37.27.1 7.0 6.9 6.8 6.7 6.6 6.5 6.4 6.36.2 6.1 6.0 5.95.8 5.75.6 5.5 5.4 5.3 5.2 5.1 [ppm]

Figure S29. '"H NMR analysis of the reaction mixtures for oxidation of Se2U (1, 10 mM) with H20O2 (100
mM) in 67 mM phosphate buffer pH 7.4, at room temperature.
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Figure S30. UPLC-PDA chromatographic analysis of the reaction mixtures for oxidation of Se2U (1, 10
mM) with H20: (100 mM) in 67 mM phosphate buffer pH 7.4, at room temperature. Inorganic selenic
acids were identified by UPLC-ESI(-)-HRMS and their retention times were determined based on
extracted ion chromatograms (EICs) for the ions corresponding to their deprotonated molecules (1/z

128.909 and 144.904, respectively).

(0]
o (0]
Cr 2 6A
NH NH
| /& 10 mM H0, | N/go N ’\\‘ ©
HO o) N Se phosphate buffer pH 8.0 HO o) * ‘ J\ /ribose
rt, 24h N o
|
_ribose
OH OH OH OH HO
1 3(53%) 6 (5 %)
| F
6 I 3
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Figure S31. '"H NMR analysis of the reaction mixtures for oxidation of Se2U (1, 10 mM) with H20: (10
mM) in 67 mM phosphate buffer pH 8.0, at room temperature.
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Figure S32. '"H NMR analysis of the reaction mixtures for oxidation of Se2U (1, 10 mM) with H20: (10
mM) in 67 mM phosphate buffer pH 5.0, at room temperature.
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FigureS33. '"H NMR analysis of the reaction mixtures for oxidation of Se2U (1, 10 mM) with H202 (10
mM) in water, at room temperature.

—_———— — —

20



o o] OH OH 9
NH
NH \
ﬁg ﬁx ﬁ
(@)
100 mM Hz0, _ OH| —= N" 0
HO N Se —— 22+ |HO N Se—Se_ _N HO o
o e ° D K j
' N
OH OH OH OH OH OH
1 2 3(100%)
3jl 3
3

24h

N |

. |

30 min l

10 min l

5 min L l

2 min 1 l N 1 l

Substrate

8.8 8.7 8.6 8.5 8.4 8.3 8.2 8.1 8.0 7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 6.8 6.7 6.6 6.5 6.4 6.3 6.2 6.1 6.0 5.9 5.8 5.7 5.6 5.5 5.4 5.3 5.2 [PpM]

Figure S34. '"H NMR analysis of the reaction mixtures for oxidation of Se2U (1, 10 mM) with H202 (100

mM) in water, at room temperature.
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Figure S35. UPLC-PDA chromatographic analysis of the reaction mixtures for oxidation of Se2U (1, 10
mM) with H202 (10 mM) in deionized water, at room temperature.
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Figure S36. UPLC-PDA chromatographic analysis of the reaction mixtures for oxidation of Se2U (1, 10
mM) with H202 (100 mM) in deionized water, at room temperature.
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Figure S37. '"H NMR analysis of the reaction mixtures for oxidation of Se2U (1, 10 mM) with H202 (5
mM) in 67 mM phosphate buffer pH 7.4, at 10 °C.



10 mM H,0,, pH = 7.4, 10°C

24 h

60 min

52 min
44 min M }
36 min M\ }

28 min \

20 min )

12 min

4 min A
Sub. JL J L

6.86.7 6.6 6.56.46.36.2 6.1 6.0 5.9 5.8 5.7 [ppm]

——> H1'1a e > H1'1a +2a —> H1'2a

Figure S38. '"H NMR analysis of the reaction mixtures for oxidation of Se2U (1, 10 mM) with H202 (10
mM) in 67 mM phosphate buffer pH 7.4, at 10 °C.
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Figure S39 'H NMR analysis of the reaction mixtures for the oxidation of Se2U (1, 40 mM) with H20:
(20 mM) in phosphate buffer pH 7.4 at 10 °C.
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