
0

0,5

1

1,5

2

2,5

3

3,5

4

0,5 1,5 2,5 3,5 4,5 5,5 6,5

Δ
Δ

C
t:

 In
cP

o
ri

T 
/1

6
S 

rD
N

A
 c

o
p

ie
s 

 t
x

In
cP

o
ri

T 
/1

6
S 

rD
N

A
 c

o
p

ie
s 

 t
0

Time (month)

Férin Metal

**

0,00E+00

2,00E-07

4,00E-07

6,00E-07

8,00E-07

1,00E-06

1,20E-06

T
ra

n
sf

e
r 

fr
e
q
u
e
n
cy

 (
T
/(

D
R
))

FACS Analysis
Conjugation assay

16S rDNA 
Amplicon Sequencing
➔ PermissivenessCu

Cd

Férin

• 16S rDNA  amplicon Sequencing

• Plasmid OriT quantification - qPCR

Microcosm monitoring – 6 months

In Situ 
DNA/RNA extraction

0

200

400

600

800

1000

1200

0 0,5 1,5 2,5 3,5 4,5 5,5 6,5

R
ic

h
n
e
ss

 (
O

T
U

s)

Time (month)

• 16S rDNA  Amplicon Sequencing

• Plasmid OriT quantification - qPCR

Férin sediment in situ

Control microcosm
Metal microcosm

Fresh  water Fresh  water

Long-term
Community resilience

IncP plasmid 
Enrichment

High transconjugant 
diversity

Functional Response Groups (FRGs)  

of OTUs responding significantly to  long-term metal stress

Metal enriched bacteria:
“Public Goods” providing bacteria in both short and long term impact: 

metal sequestering and biofilm forming genera
Probable anthropogenic source e.g. WWTP or farmings

To be linked with plasmid Permissiveness

Acknowledgments This research was funded by the 

Fund for Scientific Research (F.R.S-FNRS) FRFC 7050357 and 
T.0127.14 and by the Pole d’ Attraction Interuniversitaire (PAI) 
n◦ P7/25 

nbGLM

IncP plasmid decrease

Decreased transfer rate 
of IncP plasmids

Already omnipresent in 
the community

DNA                          RNA                         DNA                         RNA

1,00E+03

1,00E+04

1,00E+05

1,00E+06

1,00E+07

IncF IncI IncP

A
b
so

lu
te

 c
o
p
ie

s 
/µ

g
 D

N
A

/g
 

se
d
im

e
n
t

**

a a b a   d e   a e    c e    c f    c f

** *
*

100

125

150

175

200

225

250

R
ic

h
n
e
ss

 (
O

T
U
s)

DNA           RNA

a ab c

Cu

MetalEurop
Pb

Anthropogenic sources (WWTP, farming) may 

be supplier of active plasmid-spanning 

species
e.g. Acinetobacter, Aeromonas, Enterococcus, Clostridium

16S rRNA

OTU plasmid transfer rates

Long-term community 

resilience in river 

sediments:

Community coalescence

“Public good” providing bacteria

Horizontal Gene Transfer

Plasmid dispersion

on a long-term process

Going further: Transduction?

Short-term community resilience

Community coalescence with 
upstream bacteria

In Situ

OTU relative 
abundance In situ

FRGs and permissiveness

V. Cyriaque1, S. Jacquiod2,3, L. Riber4, A. Géron1,5, W. Abu Al-Soud3,6, D. Gillan1, S. J. Sørensen3, R. Wattiez1

1UMONS, Proteomics and Microbiology, Mons, Belgium; 2INRA Centre Dijon, UMR 1347, Agroécologie, Dijon, France; 3University of Copenhagen, Section of Microbiology, Copenhagen, Denmark 4University of 

Copenhagen, Section for Functional Genomics, Copenhagen, Denmark; 5University of Stirling, Division of Biological and Environmental Sciences, Stirling, United Kingdom; 6Jouf University, Department of Clinical 
Laboratory Sciences, Faculty of Applied Medical Sciences, Qurayyat, Saudi Arabia

Deciphering strategies of a river-sediment microbial community to 
cope with anthropogenic metal contamination

Ability of a bacterial community to receive a 
plasmid in term of transfer frequency and 

phylogenetic diversity 

Metal-impacted bacteria did not take the plasmid and 

slowly grow in MetalEurop sediments

Plasmid dispersion as key strategy for 

bacterial adaptation

S. Jacquiod, V. Cyriaque, et al., J. Hazard. Mater. 344 (2018) 299–307. 

The MetalEurop-Nord foundry was one of the largest of primary lead producer in Europe

that mainly released Cd, Cu, Pb in the “Deûle” river.

In order to decipher mechanisms of resilience operating in sediment-associated microbial

communities facing anthropogenic metal contamination, we used an integrative approach

combining in situ 16S rRNA profiling, microcosm monitoring and in vitro conjugation assay.


