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How S- ligands are controlling Hg methylation and demethylation
processes ?




Hg ---------------------------------------------------------------------- Thiols (R-5H)

2N Sulfide (H:-)

Thiols (R-SH)

Sulfide (H:-) Production
Research aim > Study of the speciation and biomolecular transformation of Hg at the cellular level

How the addition of S-ligands ( Cysteine and sulfide) is controlling :
. Hg(ll) and MeHg speciation

. Hg transformations (methylation and demethylation)



Experimental protocol

Pseudodesulfovibrio hydrargyri
BeroC1

(resting cells , fumarate respiration )

Bacterial culture 0.01 mM 0.1mM 0.5mM 0.1 mM
@ S-ligands © Cysteine © Sulfide
N _

Y

Double spike of IHg and MeHg
0.5 uM of **°IHg and 0.05 uM of 22MeHg

4

Incubation ( 0, 4, 20, 28, 48 hours)

Filtrag;
/ m‘
-2um)

Bulk fraction Extracellular fraction
Quantification of Hg(ll) Quantifiaction of sulfide Quantification of Hg(ll) Quantification of Quantification of
and MeHg concentrations (Fluorescence and MeHg concentrations Cysteine (LC- Hg species (LC-
(GC-ICPMS) spectroscopy) (GC-ICPMS) MS/MS) MS/MS)

+ Chemical modeling
(Visual Minteq)

Microbial degradation and Molecular speciation of Hg(ll)
production of S-ligands and MeHg
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Methylation and demethylation rates

Results

3-Net MeHg production

2-Demethylation rate K,.,...:»

1-Methylation rate K.,
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Results Sulfide and cysteine concentrations

B Sulfide
B Cysteine

0.01 mM Cysteine 0.1 mM Cysteine 0.5 mM Cysteine
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Pseudodesulfovibrio hydrargyri BerOc1




RESUltS Pa rtitioning Of added 199Hg(") B Cell-associated/particulate fraction

I Extracellular fraction

Without the addition
of S-ligands

Hg(ll) is mostly extracellular

1994g(11) partitioning (%)

o 4 20 28 48
Exposure time (hours)

0.01 mM Cysteine 0.1 mM Cysteine 0.5 mM Cysteine
|

100

80

70% of Hg(ll) is associated to cells
/particulate fraction

60

+ Cysteine

40

20

13934g(11) partitioning (%)
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o 4 . 20 28 48 o] 4 .20 28 48 0 4 .20 28 48
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0.1 mM Sulfide

+ Sulfide

Hg(ll) is mostly is associated to cells
[particulate fraction

1994g(11) partitioning (%)
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Exposure time (hours)



Results Speciation Of added 199Hg(") I Cell-associated/particulate fraction
199Hg(Cys), complex (LC-MS/MS)
Bl unknown Hg species ?
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Results Speciation of added 1%°Hg(Il)

Chemical modeling using Visual Minteq

100 % HgOH,Cl,

80

60

Without the addition
of S-ligands

1994g(11) partitioning (%)
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Exposure time (hours)

0.01 mM Cysteine 0.1 mM Cysteine 0.5 mM Cysteine

+ Cysteine

1994g(11) partitioning (%)
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Results Partitioning of added ?%?MeHg

I Cell-associated/particulate fraction
B Extracellular fraction

Without the addition
of S-ligands

Me2°2Hg partitioning (%)
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Exposure time (hours)
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MeHg is extracellular in all
conditions

40

20

Me2%2Hg partitioning (%)

20 28 43 20 28 48 20 28 43
Exposure time (hours) Exposure time (hours) Exposure time (hours)

Me292Hg partitioning (%)

10

20 28
Exposure time (hours)



Results

Without the addition
of S-ligands

Speciation of added 2°2MeHg
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Me2°2Hg partitioning (%)
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I Cell-associated/particulate fraction

(2274 *92MeHgCys
Bl Other MeHg species

+ Cysteine

0.01 mM Cysteine 0.1 mM Cysteine 0.5 mM Cysteine
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Chemical modeling using Visual Minteq
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Conclusion

Demethylation

Methylation

No impact

SHEOHC,  >> "I'_Ig( )2
g

T— Hg(l1)

1

Cl H,0

MeHgCl
MeHg
(MeHg),

Changes in chemical
speciation

The net production of MeHg by BerOcl1 is controlled by the complexation of Hg(ll) with S-ligands and methylation , as

demethylation is not impacted
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Thank you for your attention
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