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Profile the metabolic content of all 
currently known species on Earth.

A massive undertaking ...

METABOLOME
EARTH
I N I T I AT I V E

... with three objectives

• Protect biodiversity 
• Benefit human society 
• Explore and understand the chemical 

foundations of the biosphere
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• we document biodiversity at novel scales (through the metabolome) 
• we develop "molecular arguments" for conservation 
• we implement "pay to see" mechanisms for the private sector leading to 

conservation initiatives including protected areas and co-developed 
measures for land management 

• we develop novel chemodiversity metrics to quantify the impact of 
conservation & restoration projects

How do we participate in 
conservation & restoration ?METABOLOME

EARTH
I N I T I AT I V E



• we build, for now and for the next generations, a fully Open Knowledge 
base documenting the chemistry of Life 

• we facilitate the discovery of novel therapeutics from Nature 
• we propose and support novel solutions for sustainable food production

How do we benefit human 
society ?METABOLOME

EARTH
I N I T I AT I V E



• we establish a global molecular map of the Earth's metabolome 
• we interlink novel molecular knowledge with biological and ecological 

open research datasets (e.g. biotic interactions, species distribution, 
genomics, biological activities) 

• we shape evolutionary models of the metabolome 
• we anticipate unknown chemistries

How do we uncover the chemical 
networks of the biosphere?METABOLOME

EARTH
I N I T I AT I V E



So what is the EMI ?

METABOLOME
EARTH
I N I T I AT I V E

An Open Science initiative and a global effort to 
profile the metabolic content of all currently known 
species on our planet (~2.3 million species). We are 
building the required computational, scientific and 
organisational architecture to establish the network of 
ressources and humans to advance in this massive 
undertaking. The EMI will explore the chemical 
foundations of Life for a better human society within a 
thriving biosphere.
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Concept of MCSM

Maximum Common Sub-Metabolome and its branches

In large scale sequencing initiative one sequenced sample 
is enough to capture the genetic potential of the whole 
species.

In metabolomics, sampling at different life stages, different 
organs or in different environmental conditions will lead to 
different metabolic profiles. This is both a weakness (in 
terms of required experiments) and an incredible strength.

Stacking metabolomes for a single species
Specimen sampled in several conditions

(e.g. environmental conditions, organ, life 
stage)

Just like Maximum Common Substructures calculations in chemoinformatics, we 
propose the concept Maximum Common Sub-Metabolome. This is possible thanks to 
i) Knowledge Graph based structure ii) unconventional alignement approaches (e.g 
vectorizing spectral information at the sample level)


This MCSM will:

- capture the most stable metabolic fingerprint of a species

- inform on biosynthetic pathways invested in or shut down under several conditions

- the higher the number of layers, the more robust the MCSM

- can be applied at any taxa levels an even across the total Earth Metabolome

- can be compared across conditions

MCSM

metabolites required at 
early life stages only

metabolites produced 
by roots only

metabolites lost 
under drought stress

metabolites produced 
under drought stress

Challenges

Opportunities
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What 

is a

Knowledge Graph ?
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https://notes.andymatuschak.org/z21cgR9K3UcQ5a7yPsj2RUim3oM2TzdBByZu

"Working with the garage door up" is a 
good definition of the concept of Open 
Notebook Science. 

Everything is shared from the beginning 
of the research project.
Early ideas.
Early results.
Every bit of code.
Of course this will also imply that poorly 
written code and sketchy ideas will be 
shared.

https://notes.andymatuschak.org/z21cgR9K3UcQ5a7yPsj2RUim3oM2TzdBByZu


https://zenodo.org/communities/earth-metabolome/

What's that ? "Working with the garage door up" could 
be a good definition of the concepts of Open Notebook 
Science. 

https://github.com/digital-botanical-gardens-initiative
Code versioning on Github

https://www.dbgi.org/dendron-dbgi/

Notes organization via 
Dendron

• shareable across collaborators
• versioned on Github
• published as website 

Everything is shared from the beginning of the research project. Early 
ideas. Early results. Every bit of code.
This also implies that poorly written code and sketchy ideas will be 
shared ... but they are available to be improved upon !

Tools

Ideas and daily notes

Data and research outcomes

Open Science principles and practices are central to the EMI, as they 
help to ensure that the research is transparent, reproducible, and 
collaborative. This includes making data and research findings openly 
available, and allowing the participation of researchers from a wide 
range of disciplines.  It's not just open access publications. It's Open 
Notebook Science.

Note: most links are now for the DBGI (a pilot of EMI focussing on botanical gardens)

https://zenodo.org/communities/earth-metabolome/
https://en.wikipedia.org/wiki/Open-notebook_science
https://en.wikipedia.org/wiki/Open-notebook_science
https://github.com/digital-botanical-gardens-initiative
https://www.dbgi.org/dendron-dbgi/


In practice, how did we start ?
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