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136 Text S1: Suggested marine biotic pathways for Selenium and Se compounds

137 Table S1: Suggested marine biotic pathways for Selenium and Se compounds

138
139

140

141

142

143

144

145

Pathway | Description of pathway / Observation reported | Reference(s)
number
Obata et al. 2004!
1 SelV/SeVI uptake by algae
2
2 DMSeP production in microalgae Larsen etal. 2001
Microalgae DMSe production, likely from
3 selenonium derivative such as MeSeMet or Fan et al. 19973
DMSeP
Gomez-Jacinto et al. 2012*
4 Intracellular presence of methylated Wrench 1978°
selenocysteine in microalgae Bottino et al. 1984°
5 Release of organic Se from algae cells Hu et al. 19977
Abiotic degradation of SeCys_ and SeMet in
6 i 2 Amouroux et al. 20002
marine waters
7 DMSePd (org Se) uptake by bacteria Keine et al. 1998°
Brock et al. 2013
| . K . .
8 norganic Se uptake by marine bacteria Van Eleet-Stalder et al. 11
9 DMSeP prf)ductlon by marine bacteria Brock et al. 201310
(hypothesized)
. . . Ansede & Yoch 199712
10 DMSeP cleavage to DMSe in marine bacteria Dickschat et al. 20103
DMSeP hylati M Hi i
11 Se : demethylation to MeSeH in marine Dickschat et al. 201013
bacteria
12 Production of DMDSe from MeSeH Gabel-Jensen et al. 2010

Text S2: Experimental procedures and list of chemicals

All glassware was cleaned with 0.5 % nitric acid (Merck, Hohenbrunn, Germany) for 24 hours, rinsed
with ultrapure water (18 MQ; Thermo Fisher, Nanopure, Reinach, Switzerland) and then methanol
(CH30H, LC/MS grade, Fisher Scientific, Loughborough, UK), and finally dried under a fume hood before

use. All dilutions and compound transfer steps were performed with gastight syringes (Hamilton, 1700

series, Bonaduz, Switzerland).
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146 Table S2: Specifications of used chemicals

Chemical Abbreviation | CAS Supplier | Purity Usage Stock Storage
number solutions conditions
(for the
highest
concentrated
solution)
Fisher HPLC/UV at20°C, in
Acetonitrile ACN, C,H3N 75-05-8 aClhemlc LC/MS grade eluent - the dark
For
quenching
2,2'-Azino-bis(3- HOBr in the at4°c
ethylbenzothiazoline- 30931- Sigma- o BOC,0 . §
6-sulfonic acid) ABTS 67-0 Aldrich >98% kinetic test. 1g/Lin H;0 ;izlfc\il:;?t
diammonium salt A=405 nm; y
€=30226 M!
cm?
Internal
Deuterated dimethyl | DMS-dg, 926-09- | Sigma- =102 M and
. . 99% standard for - at-18°C
sulfide (CDs), 0 Aldrich . =105 M
For
N;\IZ;DIIztr?eycll_ig;nine DPD 6283- Sigma- >98% LcjrsmTo(jlrz:(r)r:ine z;Ziuc“on at20°Cin
pheny 63-2 Aldrich ° an the dark
sulfate salt test assay acidified
DPD solution
For kinetic
. . . DMDSe, 7101- Sigma- o experiments | 25 mM in o
Dimethy! diselenide (CHsSe), 31-7 Aldrich 96% and product | methanol at-18°C
analysis
For kinetic
. . DMSe, 593-79- | Sigma- experiments | 25 mMin
D hyl sel 9 -18°
imethyl selenide (CHs),Se 3 Aldrich 99% and product | methanol at-18°C
analysis
For kinetic
. . . DPDSe, 1666- Sigma- o experiments [ 6 mMin at20°Cin
Dipheny! diselenide (CgHsSe), 13-3 Aldrich 98% and product | methanol the dark
analysis
For kinetic
. . DPSe, 1132- Sigma- o experiments | 25 mMin .
Diphenyl selenide (CgHs),Se 39-4 Aldrich 96% and product | methanol at4°c
analysis
Buffer for 40 mM for
kinetic kinetic
Di-sodium hydrogen Na,HPO,- 10028- | Sigma- 599% experiments; | experiments, At 4°C
phosphate dihydrate | 2H,0 24-7 Aldrich =720 used for 0.4 M for
chloramine chloramine
test assay test assay
Di-tert-butyl BOC;0, 24424- | Sigma- | oo :EZ?IZI e’\c’j 30mMin |
dicarbonate C10H1505 99-5 Aldrich =797 y methanol
SeCys,
Eg?:;:::tilfemlne 6381- | Sigma- used for Prod. of a
) 1010/ (ritrati . R
disodium salt EDTA-Na, 92-6 Aldrich 99-101% (titration) | chloramine 0.4 M PO, at 4°C
. test assay buffer
dihydrate
For Se-
L Sigma- 0 product o at 20 °C, in
Formic acid FA, CH,0, 64-18-6 Aldrich >98% analysis by 10% the dark
HR-MS
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101 Min

own Oxidant for H,0. : 4Iacclement
Hypobromous acid” HOBr product kinetic Produced via P
. . _ | every2
ion experiments | the HOCI-Br
. weeks.
reaction.
. used for Prod. of a
Mercury chloride HgCl, ;f;- i'ﬁ;::;‘ 299.5% chloramine 0.4 M PO, at 4°C
test assay buffer
For Se-
- . product
Methane seleninic MSelA, 28274- | Sigma- o . o
acid CHsSe0,H 57-9 Aldrich 95% analysis by 12.7 mM at4°C
LC-ICP-
MS/MS
For cleaning,
Fischer stock o
Methanol MeOH, 67-56-1 | Scientif | LC-MS grade solutions, at20°¢, in
CH3;OH . the dark
ic HR-MS
analysis
For cleaning
Nitric acid HNO; 7897 | Merck | ACS reagent grade "'a_:ff. | 10% a0 o
37-2 , assay 65% acidification the dar
of HOBr
. . 7664- o HPLC/UV at 20 °C, in
Phosphoric acid HsPO, 382 Merck 85% eluent 10 mM the dark
. . 7758- Sigma- o HOBr prod.; o
Potassium bromide KBr 03-3 Aldrich >99% for ASW 840 uM at 4°C
prod. of a
Potassium 7778- used for 0.4 M PO,
dihydrogen KH,PO,4 770 Fluka >99.5% chloramine buffer for at 4°C
phosphate test assay chloramine
test assay
. . Salt to adjust
Potassium KCIO, 7778 | Sigma- | g ionic 125 mM at 20°C
perchlorate 74-7 Aldrich
strength
Res, -
Resorcinol Benzene-1,3- | 108-46- | Sigma- 299% Zgr::;falﬁts 250 mMin at 4°C
diol, 3 Aldrich | =777 perime H,0
CeHy(OH), (competitor)
Prod. of N-
. SeCys2, 2897- Sigma- o 0.6 MM in o
Seleno-L-cystine CeHN,0:Se, | 21-4 Aldrich >95% acetylated H,0 at 4°C
SeCys2
Prod. of N-
Seleno-DL- SeMet, 1464- Sigma- .
>999 _ o
methionine CsH11NO,Se 42-2 Aldrich 299% acetylated 6mMinH,0 | at4"C
SeMet
. . For artificial
(s;(ilruzqt;:zz(;e NacCl Zif‘;_ Merck >99.5% seawater 0.55M at 4°C
¥ production
For
acetylation
. Reagent grade, of SeMet 1 mM for
igi;z:"a?eydroge” NaHCO; 21;44 > | Merck | 99.0-101.0% and SeCys2; | theuseasa | at20°C
(acidimetric) buffer for buffer
HR-MS
analysis
(OCl: A=
292 nM, € =
:r(;);;'o:sed 350 M emr
. . 7681- Sigma- 6-14% active . ! 1. .
Sodium hypochlorite NaOCI 52-9 Aldrich chlorine in the ' 1 mM for at 4°C
chloramine the
test assay chloramine
test assay
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https://www.sigmaaldrich.com/catalog/search?term=7487-94-7&interface=CAS%20No.&lang=en&region=US&focus=product
https://www.sigmaaldrich.com/catalog/search?term=7487-94-7&interface=CAS%20No.&lang=en&region=US&focus=product
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https://www.sigmaaldrich.com/catalog/search?term=108-46-3&interface=CAS%20No.&lang=en&region=US&focus=product
https://www.sigmaaldrich.com/catalog/search?term=108-46-3&interface=CAS%20No.&lang=en&region=US&focus=product
https://www.sigmaaldrich.com/catalog/search?term=2897-21-4&interface=CAS%20No.&lang=en&region=US&focus=product
https://www.sigmaaldrich.com/catalog/search?term=2897-21-4&interface=CAS%20No.&lang=en&region=US&focus=product
https://www.sigmaaldrich.com/catalog/search?term=1464-42-2&interface=CAS%20No.&lang=en&region=US&focus=product
https://www.sigmaaldrich.com/catalog/search?term=1464-42-2&interface=CAS%20No.&lang=en&region=US&focus=product
https://www.sigmaaldrich.com/catalog/search?term=144-55-8&interface=CAS%20No.&lang=en&region=US&focus=product
https://www.sigmaaldrich.com/catalog/search?term=144-55-8&interface=CAS%20No.&lang=en&region=US&focus=product
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162
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164

165

166

167

For Se-
ICP mass product
Selenate Se0,% 13410- Spec- spectrometry analysis by 12.66 mM at 4°C
01-0 tracer
standard LC-ICP-
MS/MS
For Se-
ICP mass product
Selenite Se05% 10102- Spec- spectrometry analysis by 12.66 mM at 4°C
18-8 tracer
standard LC-ICP-
MS/MS
2%, for
. used for production o
Sulfuric acid H,SO 7664- Sigma- ACS reagent grade chloramine of an 20°C, in the
2> 93-9 Aldrich | (95-98%) S dark
test assay acidified
DPD solution
1,3,5- TMB, 621-23- | Sigma- | oo :rz‘?;te;ts 25mMin | o
Trimethoxybenzene CgH3(OCHs)3 8 Aldrich =7=n P . H,0
(competitor)

Further information:

“As HOBr is not stable, its concentration was determined before each experiment spectrophotometrically (via OBr): A=329
nm, e=345 Mt cm™.15

ASW: artificial seawater medium: [NaCl] = 0.55 M; [KBr] = 840 uM

prod. = production

Indicated temperatures of -18 °C, 4 °C and 20 °C indicate storage in the freezer, refrigerator and at room temperature,
respectively.

Text S3: Method for the production of N-acetylated-Selenomethionine and N-acetylated-
Selenocystine

The method used to produce N-acetylated-selenomethionine (N-acetylated-SeMet) and N-acetylated-
selenocystine (N-acetylated-SeCys,) is described in McCurry et al. 2016. ¢ Here, we used 20 mL amber
glass vials with screw caps. A solution of 390 mM BOC,0 in methanol was produced in a 10 mL
headspace amber crimp vial and stored in the refrigerator at 4 °C. 5 mL methanol (CH;OH, LC/MS grade,
Fisher Scientific, Loughborough, UK) was added to each vial, followed by the addition of BOC,0 and
the Se-amino acid to a total volume of 6 mL and a molar BOC,0:Se ratio of 10:1. Finally, 250 g sodium
hydrogen carbonate (NaHCO;, analytical grade, Merck, Hohenbrunn, Germany) was added to the vial.
The vial was then placed in a beaker half-filled with ultrapure water and sonicated for 30 min in an
ultrasonic bath (Sonorex Super 10 P, Bandelin electronic GmbH & Co., Berlin, Germany). The cap of the
vial was slightly opened to avoid overpressure due to CO, formation. After sonication and settling of
solid NaHCO;, 5 mL of the sonicated N-acetylated-SeMet solution was transferred to a 20 mL amber

glass vial and mixed with 15 mL H,0. The sonicated N-acetylated-SeCys, solution was directly filtered

S8
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(without dilution with water) through a 0.45 pum cellulose nitrate syringe filter (Whatman, Luer
connection) and transferred to a 8 mL amber glass vial.

Stock solutions of N-acetylated-SeMet and N-acetylated-SeCys, were then quantified for total Se by
ICP-MS/MS and the results were in good agreement with the calculated target concentrations (<3%
deviation). In a separate experiment, the yield of N-acetylation of amines via BOC,0 was tested by

formation of chloramines (Text S4).

Text S4: Test for chloramine formation of N-acetylated-SeMet and N-acetylated-SeCys,

Chlorination of N-acetylated Se amino acids was performed to examine the effectiveness of the
derivatization. For fully derivatized amino acids, the N-acetylated amino group can no longer react
with HOCI, wherefore, the added chlorine remains in solution and can be detected photometrically by
the N,N-diethyl-p-phenylenediamine (DPD) method. 7 If the amino acids are not or only partially
derivatized, chlorine reacts with the amino group to the corresponding chloramines and can no longer
be measured directly by DPD. However, upon addition of iodide, hypoiodous acid is formed, which
reacts with DPD. 8 Experiments were carried out with N-acetylated-SeMet and various doses of HOCI
in 10 mL amber glass vials under constant stirring. Water and N-acetylated-SeMet (final concentration
=10 uM) were added to the vial. The reaction was initiated by the addition of HOCI (final concentration:
0-50 puM; total volume = 4 mL). After one minute reaction time, 2.5 mL of the reaction solution was
transferred to a 1 cm quartz cuvette (Helma Analytics, Millheim, Germany), where 125 uL of a 0.4 M
PO,-buffer solution (containing 269 uM EDTA and 74 uM HgCl,) and 125 pL of a DPD solution
(containing 4.2 mM N,N-diethyl-p-phenylenediamine sulfate salt, 537 uM EDTA, 2% H,S0.) were
previously added. EDTA and HgCl, serve to complex metals and iodide, respectively and thereby
prevent interferences and potential formation of HOI (from the reaction between chloramines and
iodide). The absorption signal was measured 15 seconds later (to ensure the required reaction time
and a constant absorption signal) with a Cary Bio 100 UV-vis spectrophotometer (Varian, Palo Alto,

California, USA) at A = 510 nm. Afterwards, a few crystals of potassium iodide (KI, Merck, 299.5%) were
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added to the cuvette and dissolved, thereby ensuring that [KI] > [Hg?*]. The absorption was then
measured again and the obtained signal was compared with the first reading. A higher second reading
indicates chloramine formation and therefore an incomplete acetylation of the amine group. An
unaltered signal indicates the absence of chloramines and thus unreactive amine groups,

demonstrating that the N-acetylation procedure was effective.

Tests for N-acetylated-SeCys, were performed similarly to the procedure described for SeMet but
using a reaction volume of 3.5 mL and a final N-acetylated-SeCys, concentration of 4.9 uM.

No chloramine formation was observed in the experiment with N-acetylated-SeMet, as the signal
before and after Kl-addition is identical (Figure S1A). It is also visible that the difference between added
HOCI and quantified total chlorine (via oxidized DPD) corresponds exactly to the concentration of N-
acetylated-SeMet (with a slope of 1 regarding Atotal chlorine/Aadded HOCI after the reaction of HOCI
with Se in the N-acetylated-SeMet). However, for N-acetylated-SeCys, chloramine formation is
observed which indicates an incomplete N-acetylation of the amino group (Figure S1B). Ca. 20 uM
HOCI are consumed by N-acetylated-SeCys,. HOCI consumption can be explained by the three-step-
oxidation of diselenides as seen for HOBr (see main text) and oxidation of non-N-acetylated amino
groups. Quantified total chlorine after Kl-addition is up to 3 uM (average 1.6 uM) higher compared to
the first reading. However, the concentration of produced chloramine for different HOCI doses
(representing the different data points in Figure S1) is inconsistent and the fraction of incomplete N-
acetylated amino groups is difficult to predict (2.5 — 58%, average: 33%). Despite the still available
amino groups in solutions of N-acetylated-SeCys,, it can be excluded that the amino group will
influence the kinetics of the reaction between N-acetylated-SeCys, and HOBr, because (i) the reactivity
between HOBr and primary amines is around 10% M st at pH 8 120 which is 1-2 orders of magnitude
lower than the observed reactivity between HOBr and N-acetylated-SeCys, and (ii) there is no HOBr-
reactivity difference reported for methionine and N-acetylated methionine, 1® which points to a limited

influence of the amino group for the overall reactivity.
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218 The apparent second-order rate constants for the reactions between resorcinol and HOBr/OBr can be

219 expressed by equation S1, with values indicated in Table S4 and graphic representation in Figure S2:

220  k,pp(Res+HOBr) = k(Res+HOBr) x aRes x aHOBr + k(Res-+HOBr) x aRes x aHOBr + k(Res*+HOBr) x

221 aRes? x aHOBr + k(Res?+0Br-) x aRes? x aOBr (equation S1)
222 where
223 ®  kaop(Res+tHOBr) is the pH-dependent apparent second-order rate constant of the HOBr-
224 resorcinol reaction
225 e k(Res+HOBr), k(Res+HOBr), k(Res*+HOBr) and k(Res>+OBr-) are the species-specific second-
226 order rate constants for the reactions between protonated/deprotonated resorcinol species
227 and HOBr (as indicated in Table S3)
228 e aRes, aRes and aRes? are the fractions of protonated and deprotonated resorcinol-species
229 based on pK, values (Table S4) and the actual pH
230 e aHOBr, aOBr the protonated and deprotonated fractions of HOBr/OBr based on pK, values
231 (Table S4) and the actual pH
232
233
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Figure S1: Total chlorine (i.e. free available chlorine (FAC = [HOCI] + [OCI]) and chloramines) as a
function of added HOCI for (A) N-acetylated-SeMet (10.0 uM) and (B) N-acetylated-SeCys, (4.9 uM).
FAC and total chlorine were quantified photometrically via oxidation of DPD at A = 510 nm before and
after Kl addition, respectively. For Panel A, only values are shown after Kl addition because of an
insignificant difference to values before Kl addition.

Table S3: Species-specific second-order rate constants for reactions between
protonated/deprotonated HOBr and resorcinol species and pK, values for different resorcinol species
and HOBr.

Reaction or acid-base Species-specific second- Unit Reference
equilibrium order rate constants or

pKa values
k(Res+HOBTr) 7.90 x 10° M-1s? | Criquetetal. 2015%
k(Res+HOBY) 3.50 x 108 M1st | Criquetetal. 20152
k(Res*+HOBTr) 2.10 x 10° M-s? | Criquet etal. 20152
k(ResZ+OBr’) 1.50 x 108 M1st | Criquetetal.2015%
pK,(Res/Res’) 9.4 Criquet et al. 20152
pK,(Res/Res?) 11.2 Criguet et al. 2015%¢
pK,(HOBr/OBr) 8.8 Troy & Margerum 199122

Table S4: Fractions of resorcinol-species (aRes, aRes-, aRes2-), HOBr/OBr- (aHOBr, aOBr-) and derived
apparent second-order rate constants for the reactions between resorcinol species and HOBr as a
function of the pH: (k(Res+HOBr), k(Res+HOBr), k(Res>*+HOBr), k(Res*+OBr)). The sum of
k(Res+HOBr), k(Res+HOBr), k(Res>+HOBr) and k(Res?+0Br") displays the apparent second-order rate
constant of the resorcinol-HOBr reaction (k,,,) at a given pH.

pH aRes aRes” aRes> | aHOBr | aOBr k(Res+HOBr) | k(Res k(Res? k(Res* Kapp
+HOBr) +HOBTr) +OBr)
Mgt Mgt Mgt Mgt Mgt

6 0.9996 | 0.0004 | 0.0000 | 0.9984 | 0.0016 | 7.88x10° 1.39x10° | 5.26x10° 5.96x10® 8.02x10°
7 0.9960 | 0.0040 | 0.0000 | 0.9844 | 0.0156 | 7.75x10° 1.37x106 | 5.17x10? 5.85x1073 9.11x10°
8 0.9617 | 0.0383 | 0.0000 | 0.8632 | 0.1368 | 6.56x10° 1.16x107 | 4.38x10% 4.95x10° 1.82x10’7
9 0.7153 | 0.2847 | 0.0018 | 0.3869 | 0.6131 | 2.19x10° 3.86x107 | 1.45x10° 1.64x103 4.22x107
10 0.2008 | 0.7992 | 0.0474 | 0.0594 | 0.9406 | 9.41x10* 1.66x107 | 5.91x10°% 6.69x10* 2.27x107
11 0.0150 | 0.6131 | 0.3869 | 0.0063 | 0.9937 | 7.44x10? 1.35x106 | 5.09x10°8 5.77x10° 7.02x10°
12 0.0003 | 0.1368 | 0.8632 | 0.0006 | 0.9994 | 1.71x10Q° 3.02x10* | 1.14x10° 1.29x10° 2.47x10°
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Figure S2: Apparent second-order rate constant of the resorcinol-HOBr reaction as a function of pH
(based on data “k,,,” from Table S4)

Text S5: Quantification of Se organic compounds and competitors

We used deuterated dimethyl sulfide (DMS-d6) as an internal standard for DMSe, as described in
Vriens et al. 2015. 2 For DMDSe, better results were obtained when its quantification was based on
counts (without using an internal standard). Concentrations of DPSe, DPDSe, N-acetylated-SeMet, N-
acetylated-SeCys,, resorcinol and TMB were quantified by HPLC/UV, using a Dionex Ultimate 3000
HPLC system (Thermo Fisher Scientific, Waltham, Massachusetts, USA) and a Cosmosil C;g column (3.0
ID X 100 mm; Nacalai Tesque, Inc., Kyoto, Japan). Separation of DPSe and DPDSe was achieved with an
isocratic elution using a methanol/10 mM phosphoric acid eluent, whereas N-acetylated-SeMet, N-
acetylated-SeCys, and resorcinol were separated using a gradient elution, with an acetonitrile/10 mM
phosphoric acid eluent (Figure S3). For TMB quantification, an acetonitrile/10 mM phosphoric acid
eluent was used under isocratic conditions (Figure S3). A photodiode array detector (Dionex PDA-3000)
was used to quantify DPSe, DPDSe, N-acetylated-SeMet, N-acetylated-SeCys,, resorcinol and TMB at

254 nm, 254 nm, 220 nm, 208 nm, 273 nm, and 208 nm, respectively.
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Figure S3: Eluent composition of the different HPLC/UV -methods for quantification of resorcinol, TMB,
DPSe, DPDSe, N-acetylated-SeMet and N-acetylated-SeCys,.

A: TMB quantification: Acetonitrile — 10 mM H3PO, (isocratic); flow rate: 0.6 mL min!

B: Resorcinol and N-acetylated-SeMet quantification: Acetonitrile — 10 mM H3;PO, (gradient); flow rate:
0.8 mL min-

C: DPSe, DPDSe quantification: Methanol — 10 mM H5POQ, (isocratic); flow rate: 0.6 mL min!

D: N-acetylated-SeCys, quantification: Acetonitrile — 10 mM H;PO, (soft gradient); flow rate: 0.8 mL
mint

Text S6: Determination of limits of quantification for organic selenium compounds and associated
reaction competitors

The limits of quantification (LOQ) for DMSe and DMDSe were calculated based on standard deviations
of blanks relative to the calibration slope (Hubaux and Vos formula, equation S2), 2* while LOQs for
DPSe, DPDSe, resorcinol and TMB were calculated based on the noise of the baseline relative to the
signal of a standard (eq. S3). This method was not applied to N-acetylated-SeMet and N-acetylated-
SeCys, due to an observed baseline drift. Instead, LOQs for these compounds were determined in an
equivalent way compared to DMSe and DMDSe, but using a series of low-concentrated standard

samples (eq. S4).
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LOQowmse,ompse = 10 X SDgjanks / Scal (equation S2)

where
e  SDg.nks iS the standard deviation of the blanks (counts)
e S, isthe slope of the calibration (counts per concentration unit)

I-O(QDPSe,DPDSe,Res,TMB: 10 x noise = 10 x Hnoise/HStandard x CStandard (equation 53)

where
e  H,oie is the height of the noise of the baseline (mAU)
®  Hsiangarg is the height of the noise of the lowest standard (mAU)
®  Csiandarg IS the concentration of the lowest standard (M)

LOQN—acetyIated—SeMet, N-acetylated-SeCys2 = 10 x SDstandard/scal (equation 54)

where
®  SDqiandarg i the standard deviation of the signal of a series of low-concentrated standards
e S. isthe average signal for the target concentration

Text S7: Calculation of second-order rate constants for the reactions of organic selenium
compounds with HOBr

Results from competition kinetics were analyzed by egs. S5 and S6. %

Selenium species and resorcinol (for DPDSe: TMB) compete with each other for their reaction with
HOBr (competition kinetics). Based on the fraction of resorcinol and the Se organic compound that

reacted with HOBr, a slope is derived:

[Se] [Res] kapp, HOBr + Se
In([Se]0) = In([Res]0) kapp,HOBr + Res (equation S5)
kapp,HOBr + Se

slope = kapp,HOBr + Res
(equation S6)

where
e [Se],is the initial concentration of the organic Se compound (before reaction)
e [Se]is the residual concentration of the organic Se compound (after reaction)
e [Res]y is the initial concentration of resorcinol (before reaction)
e [Res] is residual concentration of resorcinol (after reaction)
®  k,pp(HOBr+Se) is the apparent second-order rate constant for the reaction between HOBr and
the organic Se compound
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e  k,pp(HOBr+Res) is the apparent second-order rate constant for the reaction between HOBr and

resorcinol

Multiplication of this slope with the apparent second-order rate constant for the reaction between

resorcinol and HOBr results in the apparent second-order rate constant (k,,,(Se+HOBTr)) of the reaction

between the organic Se compound and HOBr (eq. S7):

kapp(HOBr+Se) = slope x k,,,(HOBr+Res)

ka.pp(HOBr+Se) was calculated for pH 8 based on the slopes indicated in Tables S5 and S6, and equation

S7.

(equation S7)

Table S5: Slopes of competition kinetics experiments (reaction of the organic Se compound with

HOBr in competition with the reaction of the competitor with HOBr). The slopes represent the ratios

of the 2" order rate constants (Se-HOBr vs competitor-HOBr reactivity).

Conditions: pH 8

Competitor: resorcinol or TMB

Buffer media:

[PO4)ior = 20 mM for experiments with DMSe, DMDSe, DPSe and N-acetylated-SeMet
[PO4)ior = 10 mM for experiments with DPDSe and N-acetylated-SeCys,

DMSe | DMDSe | DPSe DPDSe N-acetylated- N-acetylated-
SeMet SeCys,

Replicate 1 4.1 2.6 2.0 3.0 13.8 2.1
Replicate 2 3.4 2.0 1.9 2.7 15.6 2.0
Replicate 3 4.0 24 1.8 2.8 16.7 2.2
Replicate 4 4.2 2.4 2.2
Replicate 5 2.4

Replicate 6 2.1

average 3.9 2.3 1.9 2.8 15.3 2.1
standard

deviation 0.4 0.2 0.1 0.1 1.5 0.1
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Table S6: Slopes of competition kinetics experiments performed in buffered artificial seawater and
perchlorate medium (= high ionic strength) medium. The slopes represent the ratios of the 2" order
rate constants (Se-HOBr vs competitor-HOBr reactivity).

Conditions: pH 8

Competitor: resorcinol

Buffer media:

DMSescawater: [PO4lior = 20 mM, [NaCl] = 0.55 M, [KBr] = 840 uM

DMDSeeanater: [POslior = 20 mM, [NaCl] = 0.55 M, [KBr] = 840 uM

DMSe;eawater (without Br-): [POalior = 20 mM, [NaCl] = 0.55 M

DMSeperchiorate: [POalior = 20 MM, [NaClO,4] = 0.55 M

The slope value for DMSe,seaw (26.0+2.8) is far beyond 10 and therefore not ideal for an exact
quantification of kDMSe+HOBr in seawater medium. We used resorcinol and not sulfite (with a
higher rate constant) because of sulfite oxidation by the DMSe oxidation product (i.e. DMSeQ). Still,
the decrease of resorcinol was large enough to enable a precise quantification by HPLC/UV. The
coefficient of determination (R?) for the two replicates was 0.95 and 0.96

DMSe;..w DMDSe;..., DMSe;caw (without Br-) DMSe e chi.
Replicate 1 24.0 2.5 7.3 13.7
Replicate 2 28.0 2.4 7.1
average 26.0 25 7.3 10.5
standard deviation 2.8 0.1 - 33
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Figure S4: Competition kinetics plots of the In of the relative residual concentrations of target organic
Se compounds and competitors from kinetic experiments with HOBr performed in phosphate-buffered
medium at pH 8. The plots include all data points from all replicates (Table S5) and the slopes represent
the average slopes from all experiments. Average slope values are slightly different compared to Table
S5 because in this figure the data points are fitted to a linear regression, representing the slopes in
equations S5 - S7 and not calculated as an average as in Table S5. (A) DMSe, (B) DMDSe, (C) DPSe, (D)
DPDSe, (E) N-acetylated-SeMet, (F) N-acetylated-SeCys,. Conditions: pH 8, competitor: resorcinol (Res)
or TMB as indicated at the X-axes.

Buffer media:

[PO4)iot = 20 mM for experiments with DMSe, DMDSe, DPSe and N-acetylated-SeMet

[PO4)iot = 10 mM for experiments with DPDSe and N-acetylated-SeCys,
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Figure S5: Competition kinetics plots of In of the measured relative residual concentrations of DMSe,
DMDSe and competitors from kinetic experiments with HOBr performed in buffered artificial seawater
medium/high ionic strength medium at pH 8. The plots include all data points and derive an average
slope of all data from different experiments. The average slope values are slightly different compared
to Table S6 because in this figure data points are fitted to a linear regression, representing the slopes
in equations S5 - S7 and not calculated as an average as in Table S6. (A) DMSe in buffered seawater
medium, (B) DMDSe in buffered seawater medium, (C) DMSe in buffered seawater medium without
Br-, (D) DMSe in buffered perchlorate medium with the same ionic strength as the seawater medium.
Conditions: pH 8

Competitor: resorcinol

Buffer media:

DMSe,cawater: [PO4lior = 20 mM, [NaCl] = 0.55 M, [KBr] = 840 uM

DMDSeseanater: [POslior = 20 mM, [NaCl] = 0.55 M, [KBr] = 840 uM

DMSe;eawater (without Br-): [POaltor = 20 mM, [NaCl] = 0.55 M

DMSeperchiorate: [POslior = 20 mM, [Na-perchlorate] = 0.55 M

Text S8: Identification and (semi)quantification of Se-containing oxidation products by HR-MS

Preliminary HR-MS analyses demonstrated that the Se-containing oxidation products were either not
ionized in negative ion mode or were ionized in both negative and positive ion modes (e.g., N-
acetylated-SeMet). All analyses were thus performed in positive ion mode (direct infusion) with the
following settings: syringe pump flow rate: 10 uL min-i, ESI spray voltage: +3.0 kV; sheath gas flow rate:

5; capillary temperature: 320 °C; S-lens RF level: 55; automatic gain control: 1 x 10 (maximum
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accumulation time of 50 ms), and resolution: 240°000. Samples were loaded to the ESI source using
the instrument’s built-in syringe pump and a Hamilton syringe (500 puL) connected to the ESI source via

PEEK tubing.

To identify the Se-containing oxidation products by looking for the Se isotopic pattern, full mass
spectra with different m/z ranges (e.g., 60-1000, 60-200, 200-400, 400-600) were recorded for all
samples. For the compound identification with the software Freestyle (Thermo Scientific), the “predict
composition” function was used with a mass tolerance of 5 ppm and allowing for the presence of N,
O,C, H,S,Cl, P, Na, K, Br and Se. For the semi-quantification of the identified Se-containing oxidation

products, single ion mode (SIM) spectra at the nominal mass + 0.2 were recorded.

The notation of the detected masses of the identified organic Se compounds/oxidation products as
well as the calculation of the mass accuracy (Appm; equation S8) follow the recommendation by

Brenton and Godfrey (2010). 26

(mi _ma) 6
Appm = —— .10
m

a

(equation S8)

where
e Appm represents the mass accuracy (in parts per million) and can be positive or negative;
e m;is the measured m/z; and m, is the calculated (theoretical) m/z obtained using the Eawag
Web-interface “enviPath”.?’
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Figure S6: HR-MS mass spectra (between m/z 100 and 155) for solutions after the reaction between
DMSe and HOBr allowing for the identification of DMSeO as the Se-containing oxidation product
(detected with Na* -m/z 148.9476- and H*-m/z 126.9658- adducts and mass accuracy between -0.7
and 1 ppm). The space between the stippled lines indicates the m/z area of the Se isotopic pattern
(excluding 7Se which is of low abundance) for the identified compounds. Experimental conditions:
pH 8, [NaHCO;] =1 mM, [DMSe] = 6.25 uM, [HOBr] =0 - 62.5 uM.

S21



410

411
412
413
414

2500000

2000000

1500000
1000000

Intensity 8%Se
(counts)

500000

2500000
2000000
1500000
1000000

(counts)

500000

Intensity 8%Se

2500000
2000000
1500000
1000000

(counts)

500000

Intensity 80Se

2500000
2000000
1500000
1000000

(counts)

500000

Intensity 80Se

2 4 6
RT (min)

HOBr:DMSe
=0:1

HOBr:DMSe
=1:1

HOBr:DMSe
=3:1

HOBr:DMSe
=10:1

Figure S7: LC-ICP-MS/MS chromatograms indicating 8°Se counts for solutions obtained after the
reaction between DMSe and HOBr. Only one Se peak is detected at molar HOBr:DMSe ratios between

1:1 and 10:1. Neither Se(IV) nor Se(VI) were detected.
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Figure S8: Semi-quantitative HR-MS data for the product of the reaction between DMSe and HOBr,
i.e., DMSeO. The intensity of DMSeO remains constant between molar HOBr:DMSe ratios of 1:1 to
10:1, indicating that DMSeO is not further oxidized by HOBr. Experimental conditions: pH 8,
[NaHCO5] =1 mM, [DMSe] = 6.25 uM (= 500 pg/L Se), [HOBr] =0 —62.5 uM. The 0:1 ratio represents
a blank experiment of DMSe, i.e. no addition of HOBr.
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Figure S9: Semi-quantitative LC-ICP-MS/MS data for DMSeO, confirming the HR-MS data in Figure S8.
It should be noted that the intensities obtained by HR-MS (Figure S8) and LC-ICP-MS/MS are not
directly comparable (as these are two different instruments). Experimental conditions: pH 8, [NaHCO;]
=1 mM, [DMSe] = 6.25 uM (= 500 pg/L Se), [HOBr] =0 — 62.5 puM.
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Figure S10: HR-MS mass spectra (between m/z 200 and 280) for solutions after the reaction between
DPSe and HOBr (two molar ratios) allowing for the identification of DPSeO as the Se-containing
oxidation product (detected with Na* -m/z 272.9788- and H* -m/z 250.9970- adducts and mass
accuracy between -0.4 and 0.1 ppm). The space between the stippled lines indicates the m/z area
of the Se isotopic pattern (excluding 74Se, which is of low abundance) for the identified compounds.
Experimental conditions: pH 8, [NaHCO;] = 1 mM, [DPSe] = 6.25 uM, [HOBr] =0 —62.5 uM.
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Figure S11: HR-MS mass spectra (between m/z 300 and 365) for solutions after the reaction of N-
acetylated-SeMet and HOBr (two molar ratios) allowing for the identification of N-acetylated-
SeMetO as the Se-containing oxidation product (detected with Na* -m/z 336.0318 - and 2Na*-H* -
m/z 358.0137- adducts and mass accuracy between -0.9 and -0.8 ppm). N-acetylated-SeMet was
detected with Na*-m/z 320.0372 - and 2Na*-H*-m/z 342.0191- adducts and mass accuracy between
-0.5 and -0.3 ppm). The space between the stippled lines indicates the m/z area of the Se isotopic
pattern (excluding 7*Se, which is of low abundance) for the identified compounds. Experimental
conditions: pH 8, [NaHCO;] = 1 mM, [N-acetylated-SeMet] = 6.25 uM, [HOBr] =0—-62.5 uM.
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Figure S12: HR-MS mass spectra (between m/z 100 and 170) for solutions after the reaction between
DMDSe and HOBr (two molar ratios) allowing for the identification of methane seleninic acid (MSelA)
as one Se-containing oxidation product (detected with Na* adduct -m/z 150.9268- and mass accuracy
between -1 and 0.5 ppm). The space between the stippled lines indicates the m/z area of the Se
isotopic pattern (excluding 7%Se, which is of low abundance) for the identified compounds.
Experimental conditions: pH 8, [NaHCO;] =1 mM, [DMDSe] = 6.25 uM, [HOBr] = 0 — 62.5 uM. Besides
MSelA, DMSeO, was also detected by HR-MS (Na* adduct - m/z 164.9425- and mass accuracy between

-0.9 and -0.4 ppm).
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444  Figure S13: LC-ICP-MS/MS chromatograms obtained for solutions after the reaction between DMDSe
445 and HOBr (four molar ratios), which (i) confirm the formation of MSelA (identified using a MSelA
446 standard) observed with HR-MS at molar HOBr:DMDSe ratios of 1:1 and 3:1; and (ii) show the reaction
447 of MSelA with HOBr and the formation of another Se compound that could not be identified with HR-
448 MS. Neither Se(IV) nor Se(VI) were detected under any tested reaction conditions.

449

450

451
452

S27



453
454

455
456
457
458

459

460
461

462
463
464
465
466

467
468
469
470
471
472

mCH3Se02H-Na - HR-MS

1.8E+06 -
T

{ e}

5 1.5E+06 -
[o]

2

£ » 1.2E+06 -
o«

o E

© — 9.0E+05 -
» g

S E  6.0E+05 -
>0

@ S 3.0E+05
=] . )
]

= 0.0E+00 -

0:1 1:1 3:1 10:1

HOBr:DMDSe ratio
Figure S14: Semi-quantitative HR-MS data for the reaction between DMDSe and HOBr (four molar
ratios; 0:1 blank), showing that the highest yield of MSelA (CH;SeO,H) occurred at the HOBr:DMDSe =

3:1 ratio. Experimental conditions: pH 8, [NaHCO3] = 1 mM, [DMDSe] = 6.25 uM (= 1000 pg/L Se),
[HOBr] =0-62.5 pM.
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Figure S15: Semi-quantitative LC-ICP-MS/MS data for the reaction between DMDSe and HOBr (four
molar ratios; 0:1 blank), showing that the highest yield of MSelA (CH;SeO,H) occurred at the
HOBr:DMDSe = 3:1 ratio. Note that the intensities obtained by HR-MS and LC-ICP-MS/MS are not
comparable (as these are two different instruments). Experimental conditions: pH 8, [NaHCO;] =1 mM,
[DMDSe] = 6.25 uM (= 1000 pg/L Se), [HOBr] = 0 — 62.5 uM.
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Figure S16: HR-MS mass spectra for solutions after the reaction between DPDSe and HOBr (two
molar ratios) allowing for the identification of phenyl seleninic acid (PhSelA, CsH;SeO,H, detected
with Na* - m/z 212.9424- adducts and mass accuracy between -0.6 and 0.8 ppm) and methyl phenyl
selenone (MPSeO,, C;H,SeO,, detected with Na* - m/z 226.9582- adducts and mass accuracy
between -0.3 and 0.6 ppm) as two Se-containing oxidation products. Experimental conditions: pH 8,
[NaHCO3] =1 mM, [DPDSe] = 6.25 uM, [HOBr] = 0—62.5 uM.
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Figure S17: HR-MS mass spectra for solutions after the reaction between N-acetylated-SeCys, and
HOBr (three molar ratios) allowing for the identification of N-acetylated-SeCysO,H (detected with
Na* - m/z 323.9956- and 2Na*-H* -m/z 345.9776- adducts and mass accuracy between -0.2 and 1
ppm) as a Se-containing oxidation product (only the MS spectra of the Na* adduct of N-acetylated-
SeCysO,H -m/z 323.9956- is shown). N-acetylated-SeCys, was detected with Na* -m/z 559.0068 -
and 2Na*-H*-m/z 580.9888- adducts and mass accuracy between 0.6 and 1.4 ppm).

Experimental conditions: pH 8, [NaHCO;] = 1 mM, [N-acetylated-SeCys,] = 6.25 uM, [HOBr] =0-62.5
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Figure S18: LC-ICP-MS/MS chromatograms indicating 8°Se counts for solutions obtained after the
reaction between N-acetylated-SeCys, (in the figure displayed as SeCys,) and HOBr for four molar
ratios. SeCys, elutes at 0.913 min. The first oxidation product appears at a RT of 1.1 min (HOBr:SeCys,
ratio of 1:1), which becomes predominant at a molar HOBr:SeCys, ratio of 3:1. At a molar HOBr:SeCys,
ratio of 3:1, there is only a small residual concentration of SeCys, and 2 other minor oxidation products
are visible, i.e., at RT = 1.36 min, which is potentially Se(+IV), and at RT = 1.9 min. At the HOBr:SeCys,
=10:1 ratio, the main oxidation product appears at RT = 1.9 min followed by the one at RT = 1.36 min.
Furthermore, a third product appears at RT = 3.8 min (potentially Se[+VI]).
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Figure S19: Semi-quantitative HR-MS data for the product of the reaction between N-acetylated-
SeCys, (in the figure displayed as SeCys,) and HOBr (four molar ratios; 0:1 blank), showing that the
intensity of SeCys, decreased from the molar HOBr:SeCys, ratio of 0:1 to 3:1 to zero. HR-MS data show
that SeCys, is transformed to Selenocysteine-seleninic-acid (SeCysO,H) at molar HOBr:SeCys, ratios of
1:1 and 3:1, which is further oxidized at a molar HOBr:SeCys, ratio of 10:1. Experimental conditions:
pH 8, [NaHCO;] = 1 mM, [N-acetylated-SeCys,] = 6.25 uM (= 1000 pg/L Se), [HOBr] = 0—-62.5 pM.
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Figure S20: Semi-quantitative LC-ICP-MS/MS data for the reaction between N-acetylated-SeCys, (in
the figure displayed as SeCys,) and HOBr (four molar ratios; 0:1 blank), showing that the intensity of
SeCys, decreased from the molar HOBr:SeCys, ratio of 0:1 to 3:1 to almost zero. LC-ICP-MS/MS data
suggests that SeCysO,H is transformed to Se(+IV) or Se(+VI), since the intensity for Se(+IV) is highest
for the molar HOBr:SeCys, ratio of 10:1 and a new peak appeared in the associated LC-ICP-MS/MS
chromatogram provided in Figure S18 (at RT = 3.8 min), which is potentially Se(+VI). Experimental
conditions: pH 8, [NaHCO;] = 1 mM, [N-acetylated-SeCys,] = 6.25 uM (= 1000 pg/L Se), [HOBr] = 0 —
62.5 uM.
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Text S9: Experiments investigating the higher reactivity of DMSe with HOBr in buffered artificial
seawater medium compared to buffered ultrapure water

A separate kinetic experiment for the DMSe-HOBr reaction in buffered artificial seawater in absence
of Br (i.e. [PO4)iet = 20 mM, [NaCl] = 0.55 M) resulted in a substantially lower DMSe-HOBTr reactivity
(komsestosr = 1.3 x 108 M s1) in comparison to the buffered artificial seawater in presence of Br (k =
4.7%0.5 x 108) but still higher than in the sample with buffered ultrapure water. In another experiment,
the same ionic strength was applied with perchlorate ([PO4li,: = 20 mM, [NaClO,4] = 0.55 M), which
yielded a similar reactivity compared to the Br free seawater medium (kpmse+nosr = (2.210.7) x 108 M
s1)(Table S6, Figure S5). The higher slope values (Figure S5) obtained for higher ionic strength are not
caused by slower HOBr-resorcinol kinetics under a higher ionic strength. A possible change of pK,
towards lower values would shift resorcinol speciation towards the more reactive deprotonated
species and HOBr to the less reactive OBr- (Table S4). Based on this, it can be concluded that a higher
ionic strength contributes to a higher DMSe-HOBr reactivity. However, it is also evident that Br
contributes to a higher reactivity of the DMSe-HOBr reaction, since the reactivity in a Br-containing
artificial seawater medium (kpmsesHosr = (5.4£0.6) x 108 M1 s?) is significantly different to the reactivity
in a Br-free seawater medium (kpmsestosr = 1.5 X 108 M1 s1) or in a perchlorate medium (kpmse+hosr =
(2.240.7) x 108 M s'1). We do not have a reasonable explanation for how Br- enhances the reactivity.
An indirect effect of Br- via the formation of other reactive bromine species (e.g. Br,, via the reaction
between Br and HOBr) is not expected to be the reason for the higher observed reactivity of DMSe in
buffered artificial seawater medium. Concentrations of reactive bromine species can be calculated
based on concentrations of halides (i.e. Br,, Cl), HOBr and H* used in kinetic experiments (Table S7),

and equations S9 - S11.

HOBr+Br+H* & Br,+H,0K=1.64x10%8M2?%° (S9)
HOBr+Cl-+H* ¢ BrCl+H,0 K=7692 M230 (s10)
2HOBr ¢ Br,0+H,0 K=6.31 M3 (S11)
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Normalization of calculated concentrations of Br,, BrCl and Br,0 to HOBr concentrations results in their

respective mole fractions (Table S8).

Calculated Br, concentrations (based on equation S9) account for only 0.14% of HOBr (Table S8), which
could increase the observed reactivity in artificial seawater medium compared to the phosphate-
buffered medium by 40% at most, considering an upper reactivity limit of =2 x 101° M* s for second-
order reactions (diffusion limit). This cannot explain the 6.5-fold higher reactivity of DMSe in buffered

artificial seawater medium than phosphate-buffered medium.

Table S7: Concentrations of halides, HOBr and H* in DMSe-HOBr experiments performed in buffered
artificial seawater.

Compound Concentration in experiment | Remark
(M]
Chloride (CI) 0.55
Bromide (Br) >8.4x10* Bromide from KBr and HOBr

stock solution. [Br,] = 8.4x10¢
M + 1.34 x [HOBr]

HOBr 0-1.5x10°
H* 1x108

Table S8: Concentrations and mole fractions of BrCl, Br,O and Br, for used HOBr concentrations in
buffered artificial seawater medium according to Table S7 at pH 8.

BrCl Br,0 Br,
% of total % of total % of total
(M] . (M] . [M] .

bromine bromine bromine
HOBr O uM 0 0 0
HOBr 5 uM 2.1x101° | 4.23x103 1.58x1010 3.16x103 6.94x10° | 1.39x10?
HOBr 10 uM 4.2x10%° | 4.23x103 6.31x10°1° 6.31x103 1.40x10® | 1.40x10?
HOBr 15 uM 6.3x1010 4.23x103 1.42x10° 9.47x1073 2.12x10°8 1.41x10?
HOBr 125 uM 5.3x107° 4.23x103 9.86x108 7.89x107 2.07x107 | 1.65x10%1

S34



544

545

546

547

548

549

550

551

552

553

554

555

556

557

558

559

560

561

562

Text S10: Kinetics of the HOBr-BOC,0 reaction

A decrease of HOBr concentration was observed when it was exposed to BOC,0. To assess the
importance of the HOBr-BOC,0 reaction, kinetic experiments under pseudo first-order conditions in
excess of BOC,0 were performed. BOC,0 was mixed with HOBr in a molar ratio of BOC,0:HOBr = 20:1.
Residual HOBr was quenched after different reaction times (60 and 360 s), by transferring 2 mL of the
reaction solution to a volumetric flask, to which 3 mL of an ABTS solution (130 uM ABTS; 40 mM H,S0,)
was previously added. The absorption was measured at A = 405 nm and converted to a HOBr
concentration (based on a HOBr-ABTS calibration; € = 30226 Mt cm™). 28 Figure S21 shows a plot of In
of the relative residual concentration of HOBr as a function of time. The slope of the straight line
corresponds to the pseudo first-order rate constant. Division of the pseudo first-order rate constant
by the BOC,0 concentration results in the second-order rate constant of the HOBr-BOC,0 reaction
(Table S9).

Figure S21 (blue dotted line) shows that the rate of the HOBr decrease is initially higher, which points
to an impurity that reacts faster with HOBr than BOC,0. The determined second-order rate constant
for the HOBr-BOC,0 reaction is 10.7 M s? (blue dotted line, 0-60 s, Figure S21) and 5.0 M s* (orange
dotted line, 0-360 s, Figure S21). Based on this data set, it can be concluded that BOC,0 is not relevant
for HOBr consumption for the experimental conditions in this study with a ca. 10-fold excess relative
to N-acetylated-Se-amino acid concentrations as the reactivity of studied N-acetylated-Se-amino acids

towards HOBr exceeds the HOBr-BOC,0 reactivity by several orders of magnitude.
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Figure S21: Kinetics of the HOBr- BOC,0 reaction (pseudo-first order conditions, see Table S9) at pH 8.
The decrease of the In of the relative residual concentration of HOBr is illustrated for two time periods
of the same experiment: 0-60 s (blue fit) and 0-360 s (orange fit). The experimental conditions are
indicated in Table S9.

Table S9: Experimental conditions of the HOBr-BOC,O kinetic experiment and the determined
apparent second-order rate constants at pH 8.

BOC,0-concentration [uM] 825
HOBr initial [uM] 41.7
PO,-buffer [mM] 20

pH 8.0
Slope (i.e., K app, pHs Boc2o+Hosr) 0-60s [s7] 0.0088
Slope (i.e., K'app, phs Boc20+Hosr) 0-360s [s7] 0.0041
Second-order rate constant (k" ,p, pHs sBoc20+Hosr) 0-60s [M s71] 10.7
Second-order rate constant (k”’ ,pp, pHs Boc2o+Hosr) 0-360s [M2 s71] 5.0

Text S11: Stoichiometry for reactions between diselenide compounds and HOBr

The stoichiometries of the HOBr-target compound reactions were determined by experiments using
an understoichiometric molar concentration of HOBr relative to the target compound concentration.
The consumed HOBr is plotted against the consumed target compound and shown in Figure S22. The
stoichiometry of reactions between HOBr and diselenides (DMDSe, DPDSe, N-acetylated-SeCys,) is

close to 3:1.
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Figure S22: Stoichiometries of reactions between diselenides and HOBr at pH 8 (n=1). (A) DMDSe, (B)
DPDSe, (C) N-acetylated-SeCys,.

Conditions: pH 8, Buffer media: [PO,)i: = 20 mM for experiments with DMDSe, [PO,)i: = 10 mM for
experiments with DPDSe and N-acetylated-SeCys,. Initial Se-compound concentrations: [DMDSe], =
125 uM, [DPDSe]y = 2.93 uM, [N-acetylated-SeCys,], = 8.45 uM. HOBr concentrations were varied
between 0 and 2.5 times the DMDSe concentration (3 times excess used for DPDSe and N-acetylated-
SeCys,).
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Figure S23: Measured DMS in DMDSe samples via DI-SPME-GC/MS. The slope of 0.0136 corresponds
to 1.36 nM DMS in 100 nM DMDSe.
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