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Navigating nonlinear careers in science



2004 M.Sc.

Computer science

2014 Ph.D.

Molecular biology

• Cellular metabolism under 

quiescence in fission yeast

• Metabolomics and mass 

spectrometry

WHITEHEAD INSTITUTE

2015–2020 postdoc

Plant biochemistry

Specialized metabolism 

in non-model plants

From June 2020
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Dec 2020
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Feb 2026
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Bar-On et al., Proc. Natl. Acad. Sci. 2018

Plants constitute the majority of biomass on Earth
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Plants rely entirely on chemistry for defense and adaptation

Wurtzel & Kutchan, Science (2016)

> $500M/y market

> $1B/y market
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A modern approach to produce 

plant-inspired medicines

Li and Weng, Nature Plants 2017

new nature-

inspired drugs
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Plants are diverse and complex

Leebens-Mack, J. H. et al. One thousand plant transcriptomes and 

the phylogenomics of green plants. Nature 574, 679–685 (2019)

How do we measure and 

interpret the complex metabolic 

diversity in plants?

How do we elucidate the 

biosynthetic enzymes, pathways, 

or networks?

How can we take advantage of 

modern computational

approaches?
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10Logo credit: ChatGPT



Data collection and 

organization

Metadata storage

Sample collection
LC-MS analysis LC-MS data

Knowledge graphs
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Prague, CZ

15,000+ species

London, UK

50,000+ species

Neuchâtel and Fribourg, CH

10,000+ species

Vlastimil 

Rybka

Melanie-Jayne

Howes

Emmanuel 

Defossez

Anežka

Daníčková
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Pierre-Marie 

Allard



Prioritization of plant species for sampling

Tito DamianiTéo Hebra
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~100 samples 

per student per day

Plant sample 

collection

Kateřina Kučerová
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18www.dbgi.org

http://www.dbgi.org/
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A self-supervised ML model trained on 
millions of unannotated MS/MS spectra
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Self-supervised learning on MS/MS spectra
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The DreaMS model architecture
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DreaMS

DreaMS representations

1024-dimensional 

vectors
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DreaMS mass spectral similarity

Similar DreaMS representations = similar molecular structures

DreaMS similarity = 0.81

DreaMS 

similarity 

= 0.16
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Molecular network of 

200 million mass 

spectra from 

MassIVE

“The Internet of 

mass spectrometry”

DreaMS Atlas



Does azoxystrobin pesticide provoke psoriasis?

DreaMS Atlas can lead to new hypotheses
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Roman 

Bushuiev

Anton 

Bushuiev

Josef Šivic
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UMAP projection of 

embeddings

1,110 samples

92,465 MS features

(each dot is an MS feature = molecule)
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Cleistocactus

strausii
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577.2195 m/z
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Cleistocactus strausii
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– how open-source academic 

software goes commercial



Mass spectrometry – the gold standard for chemical analysis

Solvents

Ion

source

• Ion optics

• Collision cell

• Detector

Autosampler

Pumps

Samples



A typical dataset from MS analysis
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mzmine is a software to view, process, and interpret MS data

2006

2026



A brief history of mzmine

2004



mzmine publications

mzmine was a huge success in academia, but with little adoption in industry



A typical mass spectrometry lab



A typical mass spectrometry lab



Our solution



How does the MS software market look like?



What was helpful for us



Our plan and roadmap for investors



Letters of intent



Testimonials

Dr. Sebastian Hagenhoff, Dow Chemicals



2023 – the year of VC investor hunting





Summary of 2023

• Lots of Zoom calls

• Lots of excitement from investors

• Lots of lessons learned

• 0$ investments secured



A revelation – we want to start a company, not a startup

Startup
• Pressure for fast growth, reinvestment in all profits

• Expectation to multiply the initial investment 100-fold in a few years

• Expectation to exit (sell the company) in 5-8 years

Company
• A stable and sustainable business

• Can be a long-term job 



Accelerate Scientific Discoveries

Established Jan 2024 in Bremen, Germany





mzmine user statistics (Aug 2026)



mzmine user statistics (Aug 2026)



mzio presence at scientific conferences



Thank you!

Ansgar Korf

Robin Schmid

Steffen Heuckeroth

Tomáš Pluskal

mzmine community

open source



And what are YOUR plans after your PhD?

Do think about it!



https://www.bwfund.org/career-tool/making-the-right-moves/

https://www.bwfund.org/career-tool/making-the-right-moves/


Who is a postdoc?

✅ Someone who recently obtained a PhD
(most institutions have a post-PhD-years cap)

✅ Someone who is still in research training
(a postdoc is NOT a job, it is temporary and often underpaid)



Why you should do a postdoc?

https://www.science.org/content/article/should-i-do-postdoc-former-postdocs-share-their-stories

✅ Because you want to have an academic research career.

Occasionally also other reasons, mostly wrong:
- Add additional expertise to your skillset

- Try living abroad

- Strengthen your CV

- Have a better salary (compared to your PhD stipend)

- …

https://www.science.org/content/article/should-i-do-postdoc-former-postdocs-share-their-stories


Why you should not do a postdoc

1. Your Ph.D. adviser tells you it is a good idea.

2. You think it will increase your market value.

3. A postdoc is the easiest job to get.





How to do a successful postdoc?

 Plan for an academic research career

 Have a stellar CV (+well formatted)

 Move to a different country (mobility is a must)

 Choose your PI and research institution wisely (most Nobel 

prize winners trained in previous Nobel prize winning labs)

 Change your research domain (more different from your PhD 

is better)

 Get a fellowship (demonstrated ability to secure funding is 

essential for your career development)



Postdoctoral fellowships

https://www.hfsp.org/sites/default/files/Communications/PRIMER.pdf

MSCA, HFSP, EMBO, FEBS, Experientia, … 

https://www.hfsp.org/sites/default/files/Communications/PRIMER.pdf


“Your success in life will be determined largely by your

ability to speak, your ability to write, and the quality of

your ideas… in that order.”

— Patrick Winston



“Precise language is not the problem. Clear language is

the problem.”

— Richard Feynman



Who is going to review your fellowship proposal?



Let’s pick a random example…



Reviewer



Reviewer



Reviewer

Write their 

own grants



Reviewer

Write their 

own grants



Reviewer

Write their 

own grants



Reviewer

Write their 

own grants

Your proposal



Reviewer

Write their 

own grants

Guess what they 

care about the 

least?

Your proposal



They don’t

So where do reviewers find the 

time to read your fellowship 

proposal?





The ultimate tip

Be lucky

Luck is a skill



www.pluskal-lab.org


