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Inorganic sulfur speciation
The percent ionization of inorganic RSS (H2S1-¢) was calculated at pH increments from 3
to 10 using Henderson Hasselbach equations (egs. 1, 2) and the dissociation constants in Table
1. In this case with S as an example,
pH - pKai = Logio[HS)/[H2S] (eq. 1),
pH - pKaz = Log1o[S*]/[HS ] (eq. 2).

At any specified pH, if X equals antilogio(pH - pKai) and Y equals antilogio(pH - pKaz) then,

X =[HS)/[H2S] (eq. 3),
and,

Y = [S*]/[HS] (eq. 4),
Solving egs. 3 and 4 for H2S and S*,

[H2S] = [HS /X (eq. 5),

[S*]=[HST*Y (eq. 6).
Letting the total sulfur species,

H2S +HS +S* =1 (eq. 7),

and substituting for H2S and S** (egs. 5 and 6),
HS/X +HS + HS*Y =1 (eq. 8),
HS- is then,
HS =1/(1/X+1+Y) (eq. 9),
and HS™ can be calculated at any pH using X and Y for that pH. Knowing HS", H2S and S2” can
then be calculated at that pH by rearranging eqgs. 3 and 4 and the percent of each species can be

calculated from the total H2S + HS™ + S».



Table 1. pKai and pKa: of catenated sulfur species®.

Species  pKai pKaz

Si 7.0 >14
So 5.0 9.7
S3 4.2 7.5
S4 3.8 6.3
Ss 3.5 5.7
Se 3.2 52

a, From [1]
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Supplemental Figure Captions

Supplemental Figure S1. Absorption spectra of LCS-1 reactions with H2S and effects of SOD,
cysteine (Cys) and hydrogen peroxide (H202), reactant concentrations are shown above each
panel. (A-D) Spectra of individual reactants, (E- K) Spectra with DM SO spectrum subtracted.
Scale to right indicates elapsed time, H2S and Cys were added after 10 s, arrows mark absorption

peaks and wavelength (nm). H2S did not affect the LCS-1 spectrum.

Supplemental Figure S2. LC-MS/MS analysis of products after 30 min incubation of 300 uM
H2S with 10 uM LCS-1 and 0.1 uM SOD1 without or with 1 uM catalase (Cat). Cat slightly
decreased H2S2-4 and H2SOs3, increased H2S203, whereas H2S, H2Ss,6 and HS4,50H were

unaffected. Mean +SE, n=3 replicates; *, p<0.05; *** p<0.001 versus without Cat.

Supplemental Figure S3. Effects of LCS-1-thiol adducts on H2S oxidation by SOD1. (A,B)
Effects of 30 min pre-incubation with GSH (A) or Cys (B) on polysulfide production (SSP4
fluorescence) from oxidation of 300 uM HaS by 10 uM LCS-1 and 0.1 uM SODI. Pre-
incubation with equimolar (10 uM) GSH increased polysulfides compared to LCS-1-SOD1,
whereas 50 uM GSH almost completely inhibited it, polysulfide production was inhibited by
both 10 uM and 50 uM Cys. Little polysulfides were produced by 30 min preincubation with
GSH or Cys in the absence of either SOD1 or LCS-1. Mean +SE, n=4 wells; ***, p<0.001
versus H2S-LCS-1-SOD (no adduct); #, p<0.05, ###, P<0.001, 10 uM versus respective 50 uM

GSH or Cys.



Supplemental Figure S4. Effects of LCS-1-SH adducts on H2S oxidation by SOD-1. (A)
Preincubation of 10 uM LCS-1 or 10 uM LCS-1 plus 0.1 uM SOD1 for 10 min with either 10
puM or 50 uM HzS followed by 300 uM HzS and SSP4 compared to LCS-1 plus SOD pre-
incubated for 0 or 10 min without H2S. (B) H2S (10 uM or 50 uM) was incubated in covered
containers with 10 uM LCS-1 without or with 0.1 uM SOD for 30 min, the covers were then
removed for 1 h to let un-reacted H2S dissipate and 0.1 uM SODI1 added, the LCS-1-SH adduct
without SOD1 was then incubated with SOD1 for another 30 min before adding H2S and SSP4.
These samples were compared to controls preincubated for similar intervals but without HzS.
All H2S adducts decreased polysulfide production. Bar graphs summarize results at 140 min (A)
or 120 min (B), line graphs show responses over time. Mean +SE, n=4 wells per treatment; ***,
p<0.001 versus respective LCS-1 plus SOD1 without H2S; ##, p<0.01, ###, p<0.001, 10 uM

HaS versus 50 uM HzS preincubation.

Supplemental Figure SS. Effects of duration of incubation of either 1 uM (A) or 10 uM (B)
LCS-1 with 0.1 uM SOD1, prior to addition of 300 uM Ha2S, on polysulfide production (SSP4
fluorescence). LCS-1 was incubated with SOD1 0, 30, 60, 90, or 120 min before addition of H2S
and SSP4 and fluorescence measured over an additional 130 min. The onset of polysulfide
production was slower with 1 pM LCS-1 than with 10 uM LCS-1 but duration of LCS-1
incubation with SOD1 did not significantly affect polysulfide production suggesting that LCS-1

rapidly reacts with SOD1. Mean +SE, n=4 wells per treatment.

Supplemental Fig. S6. (A-C) Effects of LCS-1 and ATN-244 on SOD1 inhibition using the

nitro blue tetrazolium assay. (A) Standard curve of SODI1 inhibition, approximate ICso was 0.06



uM SOD and nearly complete inhibition was obtained with 1 uM SOD. (B-C) ATN-244
concentration-dependently inhibited SOD1 with nearly complete inhibition at 10 pM.
Conversely, LCS-1 only inhibited SOD1 by approximately 15% and there was little difference
between 0.1 and 100 uM LCS-1. (D) LCS-1 inhibition of SOD1 using the WST1 assay. Ten
and 20 uM LCS-1 inhibited SODI by 22 and 35%, respectively but they were not significantly
different from each other. Mean +SE, n=4 (nitro blue assay) or n=3 (WST1 assay) wells; *,

p<0.05; ** p<0.01; *** p<0.001 versus SOD alone.



