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Text S1: Chemicals and Reagents
For LMW thiol standards, stock solutions (10 mM) of 14 LMW thiols were prepared in deoxygenated Milli-Q water (>18 MΩ.cm) inside a glove box amended with N2. They included L-cysteine (Cys; ≥99%), 2-Mercaptoethanesulfonic acid (SULF, 98%), N-acetyl-D-penicillamine (PEN, 97%) from Acros Organics, N-acetyl-L-cysteine (NacCys, 98%), mercaptosuccinic acid (SUC, 98%), 2-Mercaptopropionic acid (2-MPA, 97%) from Alfa Aesar, L-glutathione (GSH ≥98%), cysteamine (Cyst≥ 98%),1-Thiolglycerol (GLYC, 97%), mercaptoacetic acid (MAC, 98%), N-acetyl-D-penicillamine (NacPen> 99%), L-homocysteine (HCys ≥ 98%), γ-L-glutamyl-L-cysteine (γ-Glu-Cys, ≥80%), and cysteine-glycine (Cys-Gly ≥85%) from Sigma-Aldrich. Sulfide standards (10 mM) was prepared from Na2S, 9H2O (98%, Alfa Aesar) dissolved in deoxygenated Milli-Q water (>18 MΩ.cm) inside a glove box amended with N2.


Text S2: Growth medium composition
Multipurpose Medium containing (per liter):10 g NaCl, 1.2 g MgCl2∙6H2O, 0.1 g CaCl2∙2H2O, 0.25 g NH4Cl, 0.5 g KCl, 1 mL trace metal elements SL12B, 1 mL Sélénite-Tungstate, 2.38 g HEPES, 1 mL V7 vitamins solution and 0.2 g KH2PO4. Sélénite-Tungstate is composed of 0.5 g NaOH, 2 mg Na2SeO3, and 4 mg Na2WO4·2H2O per liter. The SL12B solution was composed of 300 mg H3BO3, 190 mg CoCl2.6H2O; 50 mg MnCl2.2H2O; 42 mg ZnCl2, 24 mg NiCl2.6H2O, 18 mg Na2MoO4.2H2O, 2 mg CuCl2.2H2O per liter. Pre-cultures were performed under non-sulfidogenic growth conditions with 40 mM pyruvate as electron donor and 40 mM fumarate as electron acceptor.








Table S1: General Operating parameters for the LC-MS\MS instrument
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Figure S1. Partitioning (%) of formed 202Hg(II) between extracellular (blue), and cell associated/ particulate (red) fractions at the time = 0, 4, 20, 28 and 48 hours during exposure to 0.5 µM of 199Hg(II) and 0.05 µM of 202Hg(II). (a) Experimental without addition of external S-ligands (b) with the addition of 0.01 mM of Cys (c) 0.1 mM Cys (d) 0.5 mM Cys (e) 0.1 mM of sulfide. The percentage was calculated by considering the Hg concentration in the two studied fractions. Error bars represent the averages from three independent experiments, and the error bars are ± 1 S.D.
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Figure S2. Partitioning (%) of formed Me199Hg between extracellular (blue), the % of Hg(Cys)2 complex detected in the extracellular fraction (blue dash) and cell associated/ particulate (red) fractions at the time = 0, 4, 20, 28 and 48 hours during exposure to 0.5 µM of 199Hg(II) and 0.05 µM of Me199Hg. (a) Experimental without addition of external S-ligands (b) with the addition of 0.01 mM of Cys (c) 0.1 mM Cys (d) 0.5 mM Cys (e) 0.1 mM of sulfide. The percentage was calculated by considering the Hg concentration in the three studied fractions. The same culture batches were used to determine the Hg species in the bulk and extracellular fractions for each kinetics. After sampling for Hg species determination using GCICPMS (bulk+supernatant), cultures were filtered (0.2µm), and the molecular speciation of Hg(II) was measured in the extracellular fraction using LCMSMS. Error bars represent the averages from three independent experiments, and the error bars are ± 1 S.D.
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Figure S3. Chemical modeling using Minteq software for major Hg(II) species in the assay medium without externally added S-ligands plotted against exposure time.
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Figure S4. Chemical modeling using Minteq software for major Hg(II) species in the assay medium with externally added S-ligands plotted against exposure time.
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Figure S5. Chemical modeling using Minteq software for major MeHg species in the assay medium without externally added S-ligands (a), increasing Cyst concentrations (b, c and d) and with 0.1 mM of sulfide (e) plotted against exposure time.

Table S2. Species, reactions and stability constants for the speciation model of Hg(II) and MeHg in assay medium.
	Ref
	Species
	Compounds

	
	
	log K
	Cl-1
	CystN-1
	Cys-1
	GluCys-1
	Glyc-1
	H+1
	H2O
	H2S
	HCys-1
	Hg+2
	MAC-1
	MeHg+1
	NACCYS-1
	Pen-1
	2MPA-1
	CysGly-1
	R-COO-1

	1
	CystN-H
	10.3
	0
	1
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	1
	GluCys-H
	9.9
	0
	0
	0
	1
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	1
	Pen-H
	8.3
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0

	1
	NACCYS-H
	9.79
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0

	1
	MAC-H
	10.16
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0

	1
	Glyc-H
	9.42
	0
	0
	0
	0
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	1
	HCys-H
	9.87
	0
	0
	0
	0
	0
	1
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0

	1
	HCysteine-
	10.8
	0
	0
	1
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	2
	HgCl+
	7.1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0

	2
	Hg(Cl)2
	13.8
	2
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0

	2
	Hg(Cl)3 -
	14.7
	3
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0

	2
	Hg(Cl)4 2-
	15.4
	4
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0

	2
	HgOH+
	-3.4
	0
	0
	0
	0
	0
	-1
	1
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0

	2
	Hg(OH)2
	-6.2
	0
	0
	0
	0
	0
	-2
	2
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0

	2
	HgOHCl
	4.3
	1
	0
	0
	0
	0
	-1
	1
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0

	3
	HgCl(Cys)
	28.5
	1
	0
	1
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0

	3
	HgCl(CystN)
	28.5
	1
	1
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0

	3
	HgCl(GluCys)
	28.5
	1
	0
	0
	1
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0

	3
	HgCl(Glyc)
	28.5
	1
	0
	0
	0
	1
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0

	3
	HgCl(HCys)
	28.5
	1
	0
	0
	0
	0
	0
	0
	0
	1
	1
	0
	0
	0
	0
	0
	0
	0

	3
	HgCl(MAC)
	28.5
	1
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	0
	0
	0
	0
	0
	0

	3
	HgCl(Pen)
	28.5
	1
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	1
	0
	0
	0

	3
	HgCl(NACCYS)
	28.5
	1
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	1
	0
	0
	0
	0

	3
	HgOH(CystN)
	18.5
	0
	1
	0
	0
	0
	-1
	1
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0

	3
	HgOH(GluCys)
	18.5
	0
	0
	0
	1
	0
	-1
	1
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0

	3
	HgOH(Glyc)
	18.5
	0
	0
	0
	0
	1
	-1
	1
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0

	3
	HgOH(HCys)
	18.5
	0
	0
	0
	0
	0
	-1
	1
	0
	1
	1
	0
	0
	0
	0
	0
	0
	0

	3
	HgOH(MAC)
	18.5
	0
	0
	0
	0
	0
	-1
	1
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0

	3
	HgOH(NACCYS)
	18.5
	0
	0
	0
	0
	0
	-1
	1
	0
	0
	1
	0
	0
	1
	0
	0
	0
	0

	3
	HgOH(Pen)
	18.5
	0
	0
	0
	0
	0
	-1
	1
	0
	0
	1
	0
	0
	0
	1
	0
	0
	0

	1,4,5
	HgCys+
	25
	0
	0
	1
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0

	1,4,5
	HgGluCys+
	25.7
	0
	0
	0
	1
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0

	1,4,5
	HgGlyc+
	26
	0
	0
	0
	0
	1
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0

	1,4,5
	HgPen+
	25.7
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	1
	0
	0
	0

	1,4,5
	HgHCys+
	25.5
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	0
	0
	0
	0
	0
	0
	0

	1,4,5
	HgMAC+
	26.5
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	0
	0
	0
	0
	0
	0

	1,4,5
	HgNACCYS+
	26
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	1
	0
	0
	0
	0

	1
	Hg(Cys)2
	37.5
	0
	0
	2
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0

	6
	Hg(Cys)3-
	40.45
	0
	0
	3
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0

	6
	Hg(Cys)4 2-
	42.6
	0
	0
	4
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0

	1
	Hg(CystN)2
	40.3
	0
	2
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0

	1
	Hg(GluCys)2
	40.3
	0
	0
	0
	2
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0

	1
	Hg(Glyc)2
	39.4
	0
	0
	0
	0
	2
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0

	1
	Hg(Hcys)2
	39.4
	0
	0
	0
	0
	0
	0
	0
	0
	2
	1
	0
	0
	0
	0
	0
	0
	0

	1
	Hg(2MPA)2
	41.5
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2
	0
	0

	1
	Hg(CysGly)2
	34.6
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2
	0

	1
	Hg(MAC)2
	40.9
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	2
	0
	0
	0
	0
	0
	0

	1
	Hg(NACCYS)2
	40.2
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	2
	0
	0
	0
	0

	1
	Hg(Pen)2
	36.3
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	2
	0
	0
	0

	3
	Hg(SH)2 0
	24.6
	0
	0
	0
	0
	0
	-2
	0
	2
	0
	1
	0
	0
	0
	0
	0
	0
	0

	3
	HgClSH
	18.9
	1
	0
	0
	0
	0
	-1
	0
	1
	0
	1
	0
	0
	0
	0
	0
	0
	0

	3
	HgOHSH
	9.4
	0
	0
	0
	0
	0
	-2
	1
	1
	0
	1
	0
	0
	0
	0
	0
	0
	0

	3
	HgS2 2-
	8.9
	0
	0
	0
	0
	0
	-4
	0
	2
	0
	1
	0
	0
	0
	0
	0
	0
	0

	7
	HgS(s)
	29.8
	0
	0
	0
	0
	0
	-2
	0
	1
	0
	1
	0
	0
	0
	0
	0
	0
	0

	3
	HgS2H-
	18.2
	0
	0
	0
	0
	0
	-3
	0
	2
	0
	1
	0
	0
	0
	0
	0
	0
	0

	3
	HgSH+
	13
	0
	0
	0
	0
	0
	-1
	0
	1
	0
	1
	0
	0
	0
	0
	0
	0
	0

	4
	Hg(COO)2
	8.4
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	2

	4
	Hg(RCOO)+
	3.7
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	1

	8
	MeHgOH
	-4.5
	0
	0
	0
	0
	0
	-1
	1
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0

	8
	MeHgCl
	5.4
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0

	9
	MeHgCys
	16.7
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0

	9
	MeHgCystN
	16.7
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0

	9
	MeHgGluCys
	16.7
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0

	9
	MeHgGlyc
	16.7
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0

	9
	MeHgHCys
	16.5
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	1
	0
	0
	0
	0
	0

	9
	MeHgMAC
	16.7
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	0
	0
	0
	0
	0

	9
	MeHgNACCYS
	16.7
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	0
	0
	0
	0

	8
	MeHgOOCR
	2.95
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	1

	9
	MeHgPen
	17
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	1
	0
	0
	0

	8
	MeHgS-
	0.12
	0
	0
	0
	0
	0
	-2
	0
	1
	0
	0
	0
	1
	0
	0
	0
	0
	0

	8
	MeHgSH
	7.5
	0
	0
	0
	0
	0
	-1
	0
	1
	0
	0
	0
	1
	0
	0
	0
	0
	0

	8
	S(MeHg)2
	16.4
	0
	0
	0
	0
	0
	-2
	0
	1
	0
	0
	0
	2
	0
	0
	0
	0
	0
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Mass spectrometry Xevo TQ MS

Mode Positive /negative

lon source Heated electrospray ionization

Collision gas 0.16 mL min-! (argon)

Capillary voltage 3.5Kv (pos)/ 2.5 Kv (neg)

UPLC Column HSS T3 (2.1 x50 mm, 5 um)

Mobile phase 0.1% formic acid in water/MeOH (98-2%)
Flow rate 0.35 mL/ min

Run time 11 min

Column temperature 40 C

Injection volume 10 pL
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