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Background
Botanical gardens as platforms for ecological research - a metabolomic perspective



Field work
● high ecological relevance 
● (potentially) high biodiversity
● low controllability
● low reproducibility

Lab work
● high controllability
● high reproducibility
● usually low biodiversity
● low ecological relevance
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https://commons.wikimedia.org/wiki/File:Apex_reorientation_in_Pinus_pinaster_during_the_first_24h_after_plant_inclination_-_1471-2229-10-217-S1.ogv
https://www.earthmetabolome.org/
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Basic idea
● Establish robust workflows for routinely collecting metabolomic data
● Prototype and test in botanical gardens in Switzerland
● Automate and scale up
● Branch out from there
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Setting up the collection 
protocol
● From specimen to sample with taxonomy and geolocation





Setting up the extraction
● From sample to metabolic profile



Laboratory



Sample tracking at scale





… in a digital way that works in the field and in the lab



Setting up the data analyis





Mass spectrometry data treatment



Current status



https://inaturalist.org/projects/digital-botanical-gardens-initiative 

Mostly plants like this 
but some fauna too.

https://www.inaturalist.org/projects/digital-botanical-gardens-initiative
https://inaturalist.org/projects/digital-botanical-gardens-initiative
https://www.inaturalist.org/observations/276996268
https://www.inaturalist.org/observations?iconic_taxa=Animalia&user_id=dbgi&verifiable=any




Side 
projects
Test our methods 
outside botanical 
gardens



EMI Vinesh – 
June 2024 
• Collection with a large team over a 

whole day 
• Collecting plants, insects and fungi 
• 252 specimens collected 
• Currently being extracted and profiled



• Review our data and workflows
• Consider how you could fit in

• Do you have/ do anything
• metabol(om)ic?
• at scale?

• many species
• many samples
• many sites
• many people
• many timepoints
• many methods
• …

• involving knowledge graphs?
• that zooms in on metabolic aspects of some taxonomic 

or ecological contexts?
• if yes, how does that fit with DBGI/ EMI?
• if no, would you like to?

• Consider how DBGI/ EMI might fit into what you are doing/ 
planning

• Keep DBGI/ EMI in mind as a teaching resource too

How to get involved



Thanks for your attention!

Contact: 

● Web:
○ https://dbgi.org/
○ https://earthmetabolome.org/ 

● Email:
○ dbgi@protonmail.ch 
○ daniel.mietchen@fiz-karlsruhe.de 

● Social:
○ https://earthstream.social/@dbgi 
○ https://earthstream.social/@earth_metabolome  
○ https://mastodon.social/@EvoMRI 

● Zenodo
○ Community - https://zenodo.org/communities/dbgi-zenodo-repository/ 
○ These slides - https://doi.org/10.5281/zenodo.15420634
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