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Positionality 
Statement

• White European woman 

who spent most of her 

professional life in Europe.

• Biases: The “history” of 

microbiology I will present is 

European/Western-centered. 
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Context
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Context
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How to get an accurate picture of the 
microbiome?
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Medical Microbiology

• A methodological reductionism (e.g., pure 

culture)

• The assumption of a simple and homogeneous 

causal architecture (e.g., the germ theory of 

diseases)

• A clear separation between different causal 

elements (e.g., the host and the microorganisms)

• Incarnated by the germ theory of diseases and 

the Koch’s postulates
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Reductionism
Mono-causal

Homogeneous

?

A Brief History of Microbiology
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Microbial Ecology

• Methodology: elective method, whole communities

• Incarnated by Sergei Winogradsky (1856-1953) and 

his “cycle of life” vision

• More complex causal architecture: actual 

functions (and not only predicted functions), flow of 

material or energy, microorganismal interactions, 

dynamic and context-dependent processes.

UPVD-BioEcoL3-2010, CC BY-SA 3.0 

<https://creativecommons.org/licenses/by-sa/3.0> 8



Reductionism
Mono-causal

Homogeneous

?

Elective method
Cycles/Flows

Dynamic
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• Mono-causal and homogeneous

MEDICAL PERSPECTIVE

Contemporary Microbiome Studies
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• Mono-causal and homogeneous

• Methodology: mice experiments, 

gene expressions, -omics, 

immunology experiments.

MEDICAL PERSPECTIVE

Contemporary Microbiome Studies
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• Mono-causal and homogeneous

• Methodology: mice experiments, 

gene expressions, -omics, 

immunology experiments.

• Conceptually tries to modify the 

Koch postulates

MEDICAL PERSPECTIVE

Contemporary Microbiome Studies
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• Methodology: Network 

constructions and analysis, but often 

few experimental data – simulations

• Conceptually, look at the patterns of 

interactions, the network, to explain 

the outcome of a community

• Causality?

ECOLOGICAL PERSPECTIVE

Contemporary Microbiome Studies
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Weaving both perspectives
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Integrating both perspectives

• Methodologically: Complement multiomics 

approaches with microbial cultures, 

computational approaches, and simulations.

• Conceptually: move from targeting specific 

pathogens or “silver bullet” microorganisms to 

managing the entire microorganismal 

community and studying dynamic interactions. By Thddbfk - Own work, CC BY-SA 4.0, 
https://commons.wikimedia.org/w/index.php?curid=81872126
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Future Directions

• Plan: Map the current publications – terms of journals, e.g., ISMEJ

vs. Microbiome, affiliations of the authors, e.g., medical centers vs. 

ecological or systems biology institutes

• How to integrate meaningfully different perspectives?

• Actionability?
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THANK 
YOU!

Vincent van Gogh's "The Starry Night" by Melanie Sullivan of Missouri. American Society of Microbiology.
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Announcement

Are you a microbiologist interested in taking part in participatory 

research? 

I am recruiting volunteers for interviews!

This week or next year (February-April 2026)

If you are interested:

a.i.potiron@uu.nl

potiron.aline@gmail.com
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Thank 
you!
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