Why metagenomics at ESA @}Q esa

In line with the Planetary Protection vision in TECNOLOGY
2040 and international roadmaps

Policy I ESA and COSPAR Planetary Protection Policy Newlknowledge acquired
e |
Utilization of Rapid, Direct Detection
; “ . q. ) q’ . and Biochemical Methods for

Biological Assessmen! 13 . b Verification . Reavulate the spore
assay. ldentify problematic
microorganisms for Mars

| 2025 ‘ ‘ ‘ ‘ 2030 2035 20 | ‘

e Switch from culture-based assay to culture E—
independent/DNA based

e Currently itis estimated that 97% of
methods used rely on culturing

* Future activities should consider investing in
molecular biology and dropping culture
based down to 50% by 2030 and 5% to
2050.
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Why metagenomics at ESA

Information about the function, i.e. not only the “who”, but the “what” and the “how”

Metagenomic | = | Micro-organisms, ——> Probabilistic
survivability approach

Potential powerful tool(s) to help:
1. assessing harmful contamination even beyond pre-launch
2. Influence system design and operations of a spacecrafts

3. Re-thinking of PP approaches, so far until “pre-launch”
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Ongoing activities at ESA

/“’*
e esa

Metagenomic strategy

Ideal step-by-step approach:

Genome
catalogue

Phenotype
predictions

tests/sequencing to
confirm predictions

Probabilistic
model
trained

Genome catalogue is paramount to make the
initial step, however we do not have it yet.

What do we do then? We need to start
somewhere and improve step by step

We won't start with the perfect solution
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Ongoing activities at ESA

Systematic metagenomic campaigns on all
ESA PP related missions

Study leads:

# Deutsches Zentrum
DLR fir Luft- und Raumfahrt

German Aerospace Center

Cleanroom, ground support equipment and (potentially)
HIENIETOEL

Spore assay

2 Cultivation of oligitrophic, alkaliphilic, vegetative,
anaerobic microorganisms and fungi

3 16S rRNA gene (taxa)

4 Metagenomics (function)

Extending the scope of ESA databases

ESA Strain Collection

HOME > COLLECTION > CATALOGUE > MICROORGANISMS > ESASTRAINS

ESA Strains

ESA Microbial Collection at the DSMZ

The ESA project contains strains isolated from spacecrafts and assembly facilities of the
European Space Agency. This microbial bioburden is studied in the context of planetary
protection measures to protect solar system bodies from contamination by terrestrial
life, and protect Earth from possible life forms that may be returned from other solar

system bodies.

For detailed information on e.g. taxonomy, morphology, cultivation and metabolism
switch to our database BacDive 7.

E Morphology

[Ref.: #125438] Gram stain

A Culture and growth conditions

[Ref.. #16984] Culture medium

Culture medium growth

Culture medium link

[Ref.. #16984] Culture medium
composition

Temperatures
[Ref. #16984]

|§ﬂysiology and metabolism

[Ref.: #125438] Ability of spore formation

negative  Confidencein% 100

CASO AGAR (MERCK 105458) (DSMZ Medium 220)

Medium recipe at MediaDive

expand / minimize
Kind of temperature ¥ Temperature %

growth 28 °C

no Confidencein% 94.441

4

— = ] - o] E =

- 0 3= il E S EE .

+ THE EUROPEAN SPACE AGENCY



Ongoing activities at ESA

Metagenomic campaigns

Independent safety office study (started 2025):
* JUICE, ExoMars (both Prime contractors UK and IT)
* European Spaceport - Korou

* Another European contractor (FR) Em%

e ESAESTECISO 1 cleanroom European Nucleotide Archive

We recommend that you cribe to the ENA-announce m g list for updates on ENA services.

European Nucleotide Archive

The European Nucleoti ive (ENA) provides a comprehensive record of the world’s nucleotide sequencing information, covering raw sequencing data, sequence assembly information and

functional annotation. | it ENA.

Access to ENA data is provided through the browser, through search tools, through large scale file download and through the API.

The European Nucleotide Archive (ENA) is part of the ELIXIR infrastructure

[y The ENAis an ELIXIR Core Data Resource. Learn more »
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