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The case for action
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We are on the edge of facing a deadlier pandemic than Covid 19 
progressing slowly and receives too little attention and collective 
action. We must change this!



Unique moment in time

▪ Problems and challenges as well 

as urgency is exposed and 

amplified

▪ Food relationship with health 

and safety is becoming more 

visible than ever
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What is needed?

▪ So much is happening but doesn't’t lead to required change

▪ System challenges require systems thinking; new connections, 

out of the box thinking

▪ Scaling change needs to be considered; collective action needed
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Challenges are exponential and 
complex therefore require 
multidisciplinary innovative 
approaches



Vision is the art of seeing the invisible

Providing the world with 

healthy and safe food, while 

respecting the boundaries of 

our planet
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Delivering the building blocks and integration to enable safe and sustainable 
nutrition;

Healthy people, Healthy planet
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Transforming food system along the chain
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Operation window and synergies

▪ Resource use efficient, circular and climate 
positive society

● Preservation of carbon other critical 
cycles without soil depletion 

● Optimal use of natural resources 

▪ Environmentally sustainable, economically viable, 
resilient and nature inclusive circularity

● Efficient & clean processing

● Co-production, new products and 
markets 

● Safe by design 

Water & minerals
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Better understanding the (new) 
system

▪ How the system is expected to 
change 

▪ Connectivity in the system 
(Operationalization of a global one 
health approach)

Dealing with risk management

▪ New methodologies 

▪ New screening and survaillance 
strategies

▪ Improved traceability

Dealing with the unknown; approaching the risk 

management

EFSA (European Food Safety Authority), James K, Millington A, Randall N, 2022. Food and feed 
safety vulnerabilities in the circular economy. EFSA supporting publication 2022:EN-7226. 112 pp. 
doi:10.2903/sp.efsa.2022.EN-7226



▪ Protein transition; shift away from animal based proteins more plant 
based protein, insects

● Different amino acid composition, different processing, presence of 
anti-nutritional components (like lectins), contaminants and allergens

▪ Resource use efficiency: recycling and upcycling, integrated solutions, 
co-production, reducing waste

● Circulation and acumulation of contaminants in the system, pathogen & 
disease transfer, presence of allergens

▪ Production systems redesign; New production and processing 
technologies: environmentally friendly and mild 

● Insufficient ellimination of components that may cause risks, circulation 
and accumulation of contaminants in the system, new exposure 
pathways, occupational exposure

Changing system, changing products, new risks
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Connectivity: Global One Health

“Global one health is the combined effort of multiple disciplines to

improve health of humans, animals and plants within sustainable

ecosystems by using an integrated systems approach to come to

transnational solutions”.

“Global One Health – a new  integrated approach” 
by Fresco L.O. et al. 2015,  published by the Trilateral 
Commission. 

Rudolf Virchow

1821-1902

Comparative medicine

Calvin Schwabe

1927-2006

One Health

Jeffrey Koplan

(1935)

Gobal Health



Resilience in the context of food safety

Conceptual framework

11Mu et al., 2021



Development and validation of Next Generation

Sequencing work flows
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Monitoring microbiome as a tool for resilience and safety
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▪ Short term: Cost effective on site easily adaptable diagnostics

▪ Long term: Animal free testing methodologies

Dealing with risks: new methodologies
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▪ DNA-based (dr. Marleen Voorhuijzen)

▪ Immuno-based (dr. Aart v Amerongen)

▪ Spectroscopy-based (dr. Yannick Weesepoel)
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Diagnostics@WUR: Research 



Llama antibodies

▪ Discovery

● students refused to analyse human blood in lab exam, and 

refused to kill a mouse for blood

● ended up using a stock of frozen camel serum 

https://www.sciencemag.org/news/2018/05/mini-antibodies-discovered-sharks-and-camels-

could-lead-drugs-cancer-and-other-diseases

→ Nature (1993) 363, 446–448 (1993)
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https://www.sciencemag.org/news/2018/05/mini-antibodies-discovered-sharks-and-camels-could-lead-drugs-cancer-and-other-diseases


Advantages of VHHs

▪ Well expressed (E. coli, yeast)

▪ High stability, high solubility

▪ Multivalent formats possible

▪ Recognition of hidden antigenic sites

▪ Amenable to phage display 

● isolation of gene

● selection

▪ Mixed immunizations are possible

▪ Llamas can be reused (or adopted)

Harmsen et al. (2007) Appl Microbiol Biotechnol 77, 13-12
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Animal testing free methods: Stem cell-based 

intestinal models

human intestinal organoids (HIO)

‘3D in vitro-grown structures that self-organize into a near-native microanatomy with 

organ-specific differentiated cell types and tissue compartmentalization’

Can be derived from:

▪ (Intestinal) adult stem cells

▪ Induced pluripotent stem cells (iPSCs)
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hiPSCs based intestinal models

20

Janssen et al. (2021)

3D

Intestinal organoids

2D

Intestinal epithelial 

cell layers
Janssen et al. (in preparation)



hiPSCs-based intestinal organoids

Organoids show typical characteristics 
of intestinal tissue and various types 
of intestinal cells are present

Janssen et al. (2021)



Transport of PFAS in hiPSC-based intestinal cell layers
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• Perfluoroalkyl Substances (PFAS) are chemicals that are used in a wide variety of 
industries and products. 

• People can be orally exposed to PFAS, e.g. via the diet
• PFAS are persistent and exposure to PFAS leads to concerns for human health
• Little is known about the transport of PFAS through the gut barrier

Janssen et al. (in preparation)



Transport of PFAS in hiPSC-based intestinal cell layers

Janssen et al. (in preparation)

• Epithelial cell layers show transport profiles that are in accordance with literature and 

other in vitro gut barrier models.

• PFHxS showed the highest permeability through the gut barrier. 

• The epithelial cell layer model is a promising novel in vitro model to study transport of 

chemicals across the intestinal barrier.



▪ New exposure pathways

▪ Hotspots for sampling

▪ Interactions amongst contaminants

▪ Connectivity in the system

▪ New regulatory measures resulting in 

changes in the system

Screening and surveillance strategies
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▪ Methodology to trace the ingreadients (fast 
spectroscopy) and assessing the vulnerability for 
food fraud in the production

▪ Pathogen tracing (in novel protein products): 
Focusing on biofilms, an ecological niche, methods 
for microbiome profiling (based on nanopore seq.) 
and profiling of products (cultured meat, plant and 
insect-based products) for pathogens to get insight 
in problems – both spoilage and pathogenic 
microbes.

▪ Genetically Modified Microorganisms.  

▪ Federated learning for food traceability; Refined the 
theoretical approaches

Improved traceability
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▪ Understanding the changes which are expected in the system is 

essential

▪ Health and safety is closely connected 

▪ All elements in the food system are connected and influence one 

another

▪ The food system should be considered as a whole in terms of 

changes expected in the transition towards a more sustainable and 

resilient system as well as the health and safety considerations as a 

result of a food system in transition

Finalizing
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Thank you for 

your attention!
To explore
the potential
of nature to
improve the 
quality of life

E mail:

Gulden.yilmaz@wur.nl


