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Identification of radiolysis products
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Figure S1. MS/MS spectrum (in negative ionization mode) of SAU and ion identities.
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Figure S2. MS/MS spectrum (in negative ionization mode) of IdU and ion identities.
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Figure S3. MS/MS spectrum (in negative ionization mode) of ISOdU and ion identities. *Bergman,
F., Rahat, M., and Frank, A. (1982) Comparsion of the Mass Spectra of 6-Thiotheophyllines and

6-Sulfinyltheophyllines. Organic Mass Spectrometry 17, 565-568.
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Figure S4. MS/MS spectrum (in negative ionization mode) of dimer ISAU-SdU and ion identities.
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Figure S5. MS/MS spectrum (in negative ionization mode) of dimer (ISdU), and ion identities.
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Transition state structures
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Figure S6. Transition state structure for the DEA process (AG* = 2.8 kcal/mol).
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Figure S7. Transition state structure for the ISU to ISOU oxidation reaction (for the reaction

without (left) and with (right) explicitly added waters AG* = 25.5 and 15.3 kcal/mol, respectively).
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Figure S8. Transition state structure for the ISOU to oxathiirane reaction (AG* = 24.5 kcal/mol).
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Figure S9. Transition state structure for the sulfur extrusion to form the final IU product (AG* =

1.8 kcal/mol).
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Figure S10. Transition state structure for the reaction of the +-BuQO® radical with ISU (AG* = 0.6

kcal/mol).

S12



Additional HPLC analyses of irradiated ISAU
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Figure S11. HPLC traces for irradiated (black) and non-irradiated (red) ISAU solution without #-

BuOH in aerobic conditions.
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Figure S12. HPLC traces for the dimers formed in aerobic (green) and anaerobic (red) conditions.
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Clonogenic assay

Figure S13. Stained colonies obtained from clonogenic assay.

Table S1. Plating efficiencies [%] for the MCF-7 cells obtained from clonogenic assay.

Plating efficiencies [ %]
Dose [Gy]
0 mM ISdU 10 mM ISdU 100 mM ISdU
0 26.31+0.09 23.81+0.09 21.31+0.09
0.5 20.63+0.18 16.13 12.7520.35
1 17.94%0.27 13.06+0.09 8.69+0.27
2 9.75+0.18 6.56+0.27 4.310.27
3 4.810.27 2.8140.27 1.44+0.09
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Synthesis of the studied analog
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Scheme S1. Synthetic route for ISdU.
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NMR spectra of the studied analog
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Figure S14. "H NMR spectrum of ISdU.

S17




—189.78
—148.11
—142.61

—8.20
— &8
—849

—69.95
—60.87

—40%

Figure S15. *C NMR spectrum of ISdU.
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Mass spectra of the obtained analog

1SdU [TOF MS]

NH
| /g 368.9564

2.1e5
HO N (o]
2.0e5 o

1.9e5
1.8e5 OH
1.7e5
1.6e5
1.5e5
1.4e5
1.3e5
1.2e5

1.1e5

1.0e5

Intensity, cps

9.0e4
8.0e4
7.0e4
6.0e4
5.0e4
4.0e4
3.0e4
4

2.0e4

1.0e4 I

0.0
100 150 200 250 300 350 400 450 500
m/z, Da

550

600

650

700

Figure S16. MS spectrum (in negative ionization mode) of ISdU.
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Figure S17. MS/MS spectrum (in negative ionization mode) of ISdU and ion identities.
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Figure S18. Cytometric analysis of histone H2A.X phosphorylation.

S21




Cytometric analysis of cell death

MCF-7 cells were grown in RPMI supplemented with 10% FBS and antibiotics at
a concentration of 100 U-mL"!. Cells were treated with ISdU at a concentration of 10™* and
incubated (37°C, 5% CO2) for 48 h. After this time, the plates with cells were irradiated (Cellrad
X-ray cabinet, Faxitron X-ray Corporation) with the dose of 2 Gy and incubated for 1 h. Then, the
cells were dissociated with Accutase solution, stained and analyzed by flow cytometry (Guava

easyCyte™) according to the manufacturer’s protocol (FlowCollect™ MitoDamage Kit, Merck).
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Figure S19. Cytometric analysis of cell death — dot plots provide comparison of 7-AAD

(cell death) vs. Annexin V (late apoptosis).
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Figure S20. Cytometric analysis of cell death — dot plots provide comparison of

MitoSense Dye (early apoptosis) vs. Annexin V (late apoptosis).
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