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How metabolic interactions between SRB and APB affect mercury transformations?
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Model strains 

Sulfate reducer

Desulfobulbus propionicus 1pr3

Non sulfur anoxygenic phototroph

Rhodobacter capsulatus SB1003

Sulfur anoxygenic phototroph
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Growth measurements
Substrates consumption

 and 
Metabolites production

AFSRT-PCR Ionic Chromatography

Hg(II) methylation

GC-ICP-MS

Mercury transformations

Single copy genes:

pufM A. vinosum DSM180 
(Photosynthesis)

ctrI  R. capsulatus SB1003 
(Carotenoids synthesis)

dsrB  D. propionicus 1pr3 
(Sulphate reduction)

Hg(II) reduction
Differential display 

gene expression

RNA Seq

Experimental set up

Axenic Growth

D. propionicus R. capsulatus (A. vinosum)

Co-culture growth

D. propionicus  D. propionicus  D. propionicus
           +                                                   +                                                  +
R. capsulatus   A. vinosum  R. capsulatus
                           +
      A vinosum



Bacterial growth

D. propionicus +
R. capsulatus

D. propionicus +
A. vinosum

D. propionicus +
R. capsulatus +

A. vinosum

Ce
ll 

pr
od

uc
tio

n 
(g

en
e 

co
py

/m
l)

Common medium: adapted MM + Sulfate + propionate+ butyrate

15h growth

 All the strains grown!!
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Metabolism in co-culturesSulfate reduction:
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 Gene expression of sulfate reduction genes NOT affected, neither by Hg(II) nor by anoxynic phototrophs
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Metabolism in co-culturesCarbon metabolism:

Butyrate consumption
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DSM180

Butyrate CO2
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SB1003 

Butyrate CO2



How those metabolisms affect mercury transformations?

Mercury transformations



Mercury reduction

Axenic Cocultures

Common medium: Propionate+Butyrate+SO4
2-

 Inhibition of Hg(II) reduction in cocultures



Mercury methylation

Axenic Cocultures

 D. propionicus produces 10 times more MeHg in the presence of A. vinosum 
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Allochromatium vinosum induce the highest modification in expression pattern



50 50

R-D Hg

A-R-D Hg A-D Hg

Differential display of D. propionicus genes
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Each dot: expression level of a D. propionicus gene

Allochromatium vinosum induce the highest modification in expression pattern
hgcA and hgcB genes expression is low and does NOT change in the presence of A. vinosum

hgcA
hgcB

Parks et al., 2013
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Differential display of D. propionicus genes

 in co culture with phototrophs
 
 

Each dot: expression level of a D. propionicus gene

dsrE : involved in S0 oxydation

Polysulfide reductase

Peroxiredoxin

Peroxidase

hgcA
hgcB

Allochromatium vinosum induce the highest modification in expression pattern
hgcA and hgcB genes expression is low and does NOT change in the presence of A. vinosum
Disproportionation of S0 induced in D. propionicus

  4 S0 + 4 H2O = SO4
2– + 3 H2S (aq) + 2 H+

   New energy source
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Model of metabolic functioning and mercury transformations in cocultures
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Many thanks for your attention

Adrien Vigneron Diva Scuvée


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31

