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Fermentation
THE bio based solution

Fermentation is a logical choice for production of food

ingredients, as many strains have been domesticated 

exactly for this purpose. 

Modern Biotechnology gives us the tools to quickly 

train/engineer these organisms to produce food ingredients. 

DSP is essential for product purification – bio-similars

Fermentation enables carbon-footprint reduction and 

sustainable production of high yields of pure products.



Timeline of the role of microbes in food
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Commercialisation of MCF
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Interesting for:

single molecule products, 
biomass

E.g. nutritional proteins, lipids, 
flavor molecules, vitamins

Interesting for: 

consumptions of whole or 
part of the biomass of the 
organism itself

Less effective for single molecule 
products

Interesting for: 

specific replacements of 
mammalian consumption 
products where the tissue is 
the actual product

Fermentation
Product specific

Plant-based
Whole organism

Cell-based meat
Special functionality



De-risk a project at earliest possible 

stage
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Stage 2 
Technical feasibility 
Financial feasibility 

Business opportunity

Stage 3
Proof of production

Stage 1 
Freedom to 
engineer?

Fail fast to reduce loss of resources 

● Commercialisation fail: Loss 100M

● Upscaling fail: Loss 1 - 2M

● Strain development fail: Loss 0.5M

● Feasibility study fail:           Loss 20- <100K

https://doi.org/10.1038/s41467-023-37891-1 



Overview of metabolic engineering strategies in MCF 

developments
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Overview of metabolic engineering strategies in MCF 

developments
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Reducing time and costs

How many possibilities are there?
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Reducing time and costs

Selecting relevant experiments
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Modelling-aided strain development
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Selecting top 10% of 
best performers

Laboratory solutions

Genetic engineering

Protein engineering

Fed batch strain 
selection already on 
milliliter scale

Lab-scale fermentation: 
Proof of performance, 

& validation of 
predictions. 

Results in large data 
sets on all -omics levels



Models, simulations, predictions
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Data-driven models:  

(AI/ML/linear regression etc.)

● Predictions of protein stability
● Predictions of protein folding

● Generation of proprietary 
protein specific solubility tags

● Generation of proprietary host 
specific secretion tags

● Codon optimization

● Estimate risks based on 
phylogenic/homology 
similarities

Mechanism-driven models:

(GSM, dynamic metabolic or 
bioprocess models, molecular 
dynamics of proteins)

● Protein-ligand binding

● Metabolic response to 
modifications/stress

● Secretion profile predictions

● Media and process 
optimization simulations



Thank you for listening! 

What questions do you have for me?
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