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The objective of MER-CLUB is to advance our 
understanding of mercury biogeochemistry in 
marine sediments and design a novel bioremediation 
solution for this complex environmental matrix.
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Adapted from https://astrobiomike.github.io/misc/amplicon_and_metagen
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Sampling sites

High organic matter content (5-7% dry weight)
Anoxic conditions
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Taxonomic diversity of sediment bacteria 
by metabarcoding (16S rRNA genes)



Top-abundant taxa in the samples and Hg-bioindicators as identified 
by TITAN (Threshold Indicator Taxa Analysis, Baker & King 2010)

Many Hg-bioindicators 
were involved in the 

S cycle

Estuarine
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Normalized abundance of merA, merB and hgcA genes

108 ng/g Hg

2100 ng/g Hg

merA genes 
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polluted 
sediments



Normalized abundance of merA, merB and hgcA genes

Taxonomic affiliation of merA, merB and hgc genes

merA and hgcA 
genes 

predominately 
assigned to 

Desulfobacterota
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Which bacteria did we retrieve in culture?

Cultures



Direct plating in agar plates Soil-substrate membrane 
system
Rasmussen et al., 2008



• Culture collection with > 1000 bacterial isolates

Most isolates were 
affiliated with

Gamma-proteobacteria



• Culture collection with > 1000 bacterial isolates

PCR screening of
merA genes

• >50 isolates with merA genes

Marinobacter

Thalassospira

Pseudomonas
Bacillus

Shewanella
Arthrobacter

Vibrio
Acinetobacter
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Phylogenetic tree of
merA sequences

merA genes from 
cultures and 

metagenomes do 
not overlap



TAKE HOME MESSAGES

Mercury reduction genes are 
abundant in anoxic marine sediments

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

The current known diversity of 
environmental mercury reducers is 
highly biased by the fact that a large 
fraction of them originate from oxic
culturing approaches
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