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MAIN ICE FREE AREAS



Inner sites of the Victoria Land



Nunatak

Mountain peaks

McMurdo Dry Valleys



Oldest, coldest, driest and most oligotrophic
microbial niches.



Considered life free until 4 decades ago.



Cryptoendolithic colonisation: complex,
structured and stable biofilms
dominated by many endemic species.



Fragility of these ultimate niches + high adaptation of
microbes:
Communities very susceptible to physical and climatic
deterioration.
Warming:
- shift in community composition and biodiversity
- introduction of non-native microbial species



• Responses to external perturbations (climate change)
• Explore the limits of adaptability for life (life/extinction)
• Define the limits of habitability in Mars-like environments

Borderline life-style - answer main questions:



ü Microbial biodiversity, community composition and
functionality, still poorly understood.

ü Any prediction on the influences of future environmental
changes remains speculative.
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üDeeply characterize biodiversity and community composition
üGenome reconstruction of all microbes in the community
üFunctional annotation and prediction of stress- adaptation
pathways
üDatabase for environmental metagenomes

CSP approved project ID 503708



Taxonomy results
16S Bacteria/Archea 18S Eukaryotes ITS Fungi

• Bacterial reads grouped mainly in twenty-one phyla
• Actinobacteria and Proteobacteria dominated
• Thaumarchaeota among Archaea
• Eukaryotic taxa were dominated by green algae (Trebouxiaceae and Coleochaetophyceae), 

lichenized fungi (Class Lecanoromycetes) and dothideomycetous fungi

85% of the total reads mapped on 
18S and ITS, 15% only on 16S

(Coleine et al., manus submitted)

https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/thaumarchaeota


Workflow_assembly and OTU binning

Quality filtered
reads (18 
samples)

metaSPAdes
(sample)

A total of
>10M

contigs

MetaBAT2
(min contig size=2.5k)

A total of
1660 bins

A total of
1660 bins

CheckM
(for 

prokariotes 
only)

dRep
(species-level 
dereplication, 

95% ANI)

A total of 269
candidate 
bacterial 
species

GTDB-Tk
taxonomic 

classification

P: completeness
T: contamination

125.243 
reference 
bacterial 
genomes
(11,042 
species)

Phylogenetic tree 
inference (120 GTDB 

universal marker 
genes)

Co-assembly: 
work in progress

Bacterial OTUs binning OTU BINNING:
grouping reads and
assigning to Operational
Taxonomic Units

Taxonomy assignment was made using 120 universal gene 
markers and a reference database including 20k 

bacterial genomes.



All 269 bins are new genomes, likely new species

(manus in preparation)



Acetobacterales order
(Acetobacteraceae family)

Jiangellales order



Concluding remarks
I. Eukaryotes prevail on Prokaryotes

II. 269 New genomes (likely new species)

III. All Antarctic clades clustered aside from other genome
references i.e. Acidobacteriaceae and Jiangellaceae.

• Dating separation of the clades.
• Stress response and adaptation strategies at community and

species level.
• Developing bioinformatics tool for Eukaryotes, focusing on

Black Fungi.

In progress…



Future perspectives
JGI's Community Science Program:

"Shed light in The daRk lineagES of the Fungal Tree Of Life (FTOL) “
Acronym: STRES

PI: Laura Selbmann

I. International Consortium (Culture Collections and 19 Laboratories from Europe,

USA, Canada, Mexico, Brazil and China).
II. Cover all lineages in Dothideomycetes and Eurotiomycetes.

III.About 100 Black Fungi species as reference genomes and population genomics.
IV. Metabolomics and transcriptomics to identify the novel enzymes, pathways, and

metabolisms enabling Black Fungi to exploit the extremes.

V. FUNGAL STRESS RESPONSE DATABASE.
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