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Microbiomes on Mars
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Agenda

• Who am I?

• Genomics

• Metagenomics

• Life on Mars
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Who am I?

• Previously at Copenhagen University and Helmholtz Zentrum München

• Associate Professor and Group leader of the Metagenomics group at DTU

• Application of the newest tools and developing to raise novel biological questions

• Analyses the microbiome in anything from environmental to clinical samples
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Microbial genomics

• DNA sequencing

• Allows taxonomy annotation

• Allows functional annotation
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Comparative genomics

• Align similar genomes

• Identify core and accessory genes

• Link to phenotype
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Metagenomics?

"Metagenomics (Environmental Genomics, Ecogenomics or Community Genomics) is 

the study of genetic material recovered directly from environmental samples.”
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A Microbiome is all the microbes in a defined habitat
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Pre-sequencing days

• Culturable organism chosen as models

• Might not be representative even for close relatives
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From culturing to DNA sequencing

• Microbiome research previously limited to culturable

organisms

• +99% of prokaryotes in the environment cannot not be

cultured
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Microbial composition

• Who is there?
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What functionality does the microbiome possess

11

• What are they able to do?
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Reconstruct genomes

• Reconstruct entire genomes

• Associate plasmid and viruses with their hosts

• How fast are they reproducing?
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MAGinator
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• Metagenomics at strain level
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Life on Mars

• Multi-lab effort head by Dirk Schulze-Makuch

• Atacama as proxy for Mars

• Sampling along humidity gradient

• Soils and Hypoliths
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Getting DNA out of a sandbox

• Usually 500 mg of material provides plenty DNA

• We used 10 g sand per sample!
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PNAS paper
• Distinct hyperarid microbiome

• Virus-host link found, ”Kill the Winner”

• Intracellular higher level of ATP

• iRep indicates replication

Conclude that Atacama is at least a transient habitat
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Winning!
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Bonus archaeal viruses !!!
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