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WHICH BACTERIA ARE INVOLVED IN MERCURY TRANSFORMATIONS
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WHICH BACTERIA ARE INVOLVED IN MERCURY TRANSFORMATIONS
IN MARINE POLLUTED SEDIMENTS?

ldentification of bioindicators of Hg pollution
ldentification of bacteria harbouring Hg-related genes

hgcAB merA merB

}"{ 'MERCURY
Biomagnification ‘-( REDUCTION """

& (

Bioaccumulation

D T —

Qe DEMETHYLATION b




Methodology

Mixed microbial community /
DNA O
Extraction
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Amplicon sequencing

Multiple copies of fragments
from 1 target gene

Metagenomics sequencing

Taxonomy

Metabarcoding
(16S rRNA genes)

O OO Functional genes

Short sequence
fragments from "all" DNA

Metagenomics

Cultures

Adapted from https://astrobiomike.github.io/misc/amplicon_and_metagen
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| Sample Hg tot £ sd (ng/g dw)
Y BCN1 118 8
Kﬁpmanlhnlmen (KPH)
T80 350 £ BCN4 1785 189
CS3 827 89
CS4 3173 203
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3;‘;‘;‘;‘;‘,&“""? = EN Asua 2398 20
sAeTE EN Axpe 496 3
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Taxonomic affiliation of merA, merB and hgc genes
merA merB hgcA

\ merA and hgcA
/ genes
predominately
assigned to
Desulfobacterota

~ Actinomycetota Bacteria Desulfobacterota ) Gemmatimonadota ] Spirochaetota
. Alphaproteobacteria Bacteroidota B Euryarchaeota B Nitrospirota B Unclassified
Bacillota Betaproteobacteria [ll Gammaproteobacteria [l Pseudomonadota
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Direct plating in agar plates Soil-substrate membrane
system

Rasmussen et al., 2008
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e Culture collection with > 1000 bacterial isolates

Taxa
. Alteromonadaceae
Rhodospiriliaceae

Pseudomonadaceae

. Bacillaceae

| Rhodobacteraceae

B Micovacteriaceae

. Shewanellaceae
Moraxellaceae

= Vibrionaceae
Comamonadaceae

- Micrococcaceae

. Chromatiaceae
. Oceanospinllaceae

Flavobactenaceae
. Aeromonadaceae
Pseudoalteromonadaceae
. Burkholderiaceae
. Enterobacternaceae
. Planococcaceae
. Cyclobacteriaceae
Colwelhaceae
. Paenibacillaceae
Erythrobacteraceae
- Xanthomonadaceae
. Alcanivoracaceae
Others

Most isolates were
affiliated with
Gamma-proteobacteria



e Culture collection with > 1000 bacterial isolates e

« >50 Isolates with merA genes

PCR screening of
merA genes
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Marinobacter
Thalassospira

Pseudomonas
Bacillus

Shewanella

Arthrobacter

Vibrio

Acinetobacter
Aeromonas
Pseudoalteromonas

Xanthomonas
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\/ Mercury reduction genes are

abundant in anoxic marine sediments Mercury in anoxic marine sediments
Industrial
waste
: : (it Hg® = Hg*
The current known diversity of B |t y
environmental mercury reducers is Su— Organic mater
\/ highly biased by the fact that a large y :

fraction of them originate from oxic '\;‘ | | soB 0% T

culturing approaches s Hp——Hg" oo
g pp SRB SO4*

Desulfobacterota

HgS
«/ Sulfate-reducers (Desulfobacterota) =
may have a predominant role in
mercury transformations in anoxic
sediments, not only as mercury
methylators but also as mercury
reducers

Organic C
CO,

Meth
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