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Synthetic schemes for c1 and c2
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Scheme S1. Synthesis of doxorubicin prodrugs. (A) c1 and (B) c2.



Methylene Blue Assays
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Figure S1. Calibration curve (with carbonic anhydrase) from a methylene blue assay using differing amounts of
NazS. The resulting absorbance at each concentration of Na2S was recorded at 670 nm.
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Figure S2. Calibration curve (without carbonic anhydrase) from a methylene blue assay using differing amounts of
NazS. The resulting absorbance at each concentration of Na2S was recorded at 670 nm.

E
c * ® {

0.04~ .
g {
=2
3 [ )
c
§ wi
‘go.ozz e oE o . .
¥}
<

T L} L} L] 1

0 10 20 30

Time (Min)

40 50

Figure S3. Methylene blue assay depicting the time-dependent release of H2S from c1 (40 uM) while in the presence
of H202 (40 uM) but in the absence of carbonic anhydrase (CA). Plotted as the average + SEM from three independent
experiments. Data were collected in the presence (circles) or absence (squares) of +H20..



LC-MS Analysis

UV Chromatogram, 500 nm
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Figure S4. Representative LC-MS chromatogram for the reaction between c1 (10 uM) and H202 (10 uM) after an 80
min time period.

DOX and Prodrug uptake in H9C2 Cardiomyoblasts
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Figure S5. Uptake of DOX and prodrugs c¢1 and ¢2 by H9C2 cardiomyoblasts. H9C2 cells cultures grown overnight
on chambered coverslips in media with 10% serum were switched to Fluorobrite DMEM imaging media
supplemented with 5% serum and prepared for live cell imaging on a Zeiss LSM 880 confocal microscope, then 10
MM of ¢1, c2, or DOX was added and images taken every 10 min (averaged every 30 min) for 24 h. Approximately
20 cells present in each field of view were averaged for each sample. This experiment was conducted independently
of and prior to the experimental work presented in Figure 6.



4T1 mouse breast cancer cells in culture exhibit substantial cytotoxicity when treated
with c1.

DOX is a known cytotoxic agent used against 4T1 triple-negative breast cancer cells grown in
culture or injected orthotopically into mouse mammary fat pads to initiate the development of
tumors.'? As an initial test to see if c1 could retain the cytotoxic properties of DOX toward
tumor-forming 4T1 cells, we conducted LDH assays to assess cytotoxicity of DOX, c1 and c2
treatments. Other than the lowest dose and shortest time, depending on the concentration and
time of exposure, c1 provokes comparable, sometimes less and sometimes more, toxicity

relative to DOX in 4T1 cells, perhaps owing to the anticancer activity of H>S in combination with
DOX (Figure S6).
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Figure S6. Cytotoxicity of DOX and prodrugs in 4T1 mouse breast cancer cells. As in Figure 7 depicting studies of
H9C2 cells, supernatants of media from cells exposed for 24 or 48 h to 10 or 20 pyM of c1, c2, DOX or vehicle) were
assessed spectrophotometrically by lactate dehydrogenase (LDH) assay to evaluate release into the media as a
measure of cytotoxicity (n=8 or more). *, p < 0.05; **, p < 0.01; ***, p < 0.001; **** p < 0.0001.
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NMR Spectra
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LC-MS Traces
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