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• Dietary fibers are the main 
energy source to beneficial gut 
bacteria

• Bacterial have specific 
machineries for fiber 
degradation

• Dietary fibers can stimulate 
the growth of specific bacteria 
from the large intestine 



The gut microbiome is a collection of microbes with specific functions



➢Group-matched prebiotics : Fibers 
that precisely align to groups of 
taxa

➢Blends of group-matched 
prebiotics : Support of core 
groups of beneficial bacteria 
in the gut



Complementary groups of bacteria and 
metabolites are promoted with the 

designed prebiotic mixture*

Fiber CFiber A Fiber B Fiber D

 

 

 

 



1.

3.

2.

4.

(Hall et al, Nat. Commun. 2023)

✓ Highly tolerable1

✓ Effective1 in only 10 days to:

1. Promote a healthier balance of bacteria in the gut
2. Reduce intestinal inflammation
3. Improve gut barrier function
4. Reduce brain injury



Prebiotic* treatment improved 

Inflammation

Immune response

Neural development and repair

Dopaminergic neuron functions

Blood-brain barrier

Neurotransmission

Lipid metabolism

Serum 
proteins

➢ Food as medicine

s-medicine
➢ Activation of pharma-

targeted biochemical 
pathways



1) Provide support to a larger number of beneficial bacteria

2) Have more consistent responses in different individuals 



Collaboration: Frank Schuren (TNO)

(Cantu-Jungles, T. M., et al. Gut Microbes 2025)



(Cantu-Jungles, T. M., et al. Gut Microbes 2025)



1) Provide support to a larger number of beneficial bacteria

2) Have more consistent responses in different individuals 

  
  

    

  

 
 
 

     

 

  

 

 

 

 

 

 

 

 

                  

   

   

   

   

    

 
  
 
 

 
 

 
 
 

 
 
 

 
 

 
 
 

 
  
  
  

 

 
 
 
 

 
 
 

 
 

 
 
 

 
  
  
  

 

 
  
  
  

 

 
 

            

   

   

   

   

    

 
  
 
 

 
 

 
 
 

 
 
 

 
 
 

 
  
  
  

 

 
 
 
 

 
 
 

 
 

 
 
 

 
  
  
  

 

 
  
  
  

 

 
 

 
 

          

   

   

    

    

 
  
 
 

 
 

 
 
 

 
 
 

 
 
 

 
  
  
  

 

 
 
 
 

 
 
 

 
 

 
 
 

 
  
  
  

 

 
  
  
  

 

 
 

 
 

              

 

 

 

  

 
  
 
 

 
 

 
 
 

 
 
 

 
 
 

 
  
  
  

 

 
 
 
 

 
 
 

 
 

 
 
 

 
  
  
  

 

 
  
  
  

 

 
 

 
 

               

   

   

   

   

    

 
  
 
 

 
 
 

 
 
 

 
 
 

 
  
  
  

 

 
 
 
 

 
 
 

 
 

 
 
 

 
  
  
  

 

 
  
  
  

 

 
 

 
 

 
 

               

   

   

   

   

    

 
  
 
 

 
 

 
 
 

 
 
 

 
 
 

 
  
  
  

 

 
 
 
 

 
 
 

 
 

 
 
 

 
  
  
  

 

 
  
  
  

 

 
 

 
 

   

   

   

   

    

                            

 
  
 
 

 
 

 
 
 

 
 
 

 
 
 

 
  
  
  

 

 
 
 
 

 
 
 

 
 

 
 
 

 
  
  
  

 

 
  
  
  

 

 
 

 
 

               

 

 

  

 
  
 
 

 
 

 
 
 

 
 
 

 
 
 

 
  
  
  

 

 
 
 
 

 
 
 

 
 

 
 
 

 
  
  
  

 

 
 

 
 

 
  
  
  

 

            

   

   

   

    

 
  
 
 

 
 

 
 
 

 
 
 

 
 
 

 
  
  
  

 

 
 
 
 

 
 
 

 
 

 
 
 

 
  
  
  

 

 
  
  
  

 

 
 

 
 

                  

   

   

   

   

 
  
 
 

 
 

 
 
 

 
 
 

 
 
 

 
  
  
  

 

 
 
 
 

 
 
 

 
 

 
 
 

 
  
  
  

 

 
  
  
  

 

 
 

 
 

 

 
 

 
  

      
       

 
    

  
  
 

  
 

  
   

         
  
 

 

 

  
  

  
   

  
  
  
 

  
  
   

  
  
  

  
 

  
 

    

 

    

  
  

 
 

  
 

 

 

 

 

 
    

  

    

 

 

 
 

 
 

    
  
   

   
 

  
   

 
    

  
 

 

 
 

  
    

   
 

  
   

 

  
   

 

  

  

 

 
    

 

  
  

  
    

  
  
  

  
  

  
 

  
 

  
  

    

     
 

  
  

  
  
 

  
  
 

  
  
 

  
    

     

 

 
 

 
    

 
  
   

  
  
    

 

   
   

  
  

    

  

 
 
 

     

 

  

 

 

 

 

 

 

 

 

                  

   

   

   

   

    

 
  
 
 

 
 

 
 
 

 
 
 

 
 

 
 
 

 
  
  
  

 

 
 
 
 

 
 
 

 
 

 
 
 

 
  
  
  

 

 
  
  
  

 

 
 

            

   

   

   

   

    

 
  
 
 

 
 

 
 
 

 
 
 

 
 
 

 
  
  
  

 

 
 
 
 

 
 
 

 
 

 
 
 

 
  
  
  

 

 
  
  
  

 

 
 

 
 

          

   

   

    

    

 
  
 
 

 
 

 
 
 

 
 
 

 
 
 

 
  
  
  

 

 
 
 
 

 
 
 

 
 

 
 
 

 
  
  
  

 

 
  
  
  

 

 
 

 
 

              

 

 

 

  

 
  
 
 

 
 

 
 
 

 
 
 

 
 
 

 
  
  
  

 

 
 
 
 

 
 
 

 
 

 
 
 

 
  
  
  

 

 
  
  
  

 

 
 

 
 

               

   

   

   

   

    

 
  
 
 

 
 
 

 
 
 

 
 
 

 
  
  
  

 

 
 
 
 

 
 
 

 
 

 
 
 

 
  
  
  

 

 
  
  
  

 

 
 

 
 

 
 

               

   

   

   

   

    

 
  
 
 

 
 

 
 
 

 
 
 

 
 
 

 
  
  
  

 

 
 
 
 

 
 
 

 
 

 
 
 

 
  
  
  

 

 
  
  
  

 

 
 

 
 

   

   

   

   

    

                            

 
  
 
 

 
 

 
 
 

 
 
 

 
 
 

 
  
  
  

 

 
 
 
 

 
 
 

 
 

 
 
 

 
  
  
  

 

 
  
  
  

 

 
 

 
 

               

 

 

  

 
  
 
 

 
 

 
 
 

 
 
 

 
 
 

 
  
  
  

 

 
 
 
 

 
 
 

 
 

 
 
 

 
  
  
  

 

 
 

 
 

 
  
  
  

 

            

   

   

   

    

 
  
 
 

 
 

 
 
 

 
 
 

 
 
 

 
  
  
  

 

 
 
 
 

 
 
 

 
 

 
 
 

 
  
  
  

 

 
  
  
  

 

 
 

 
 

                  

   

   

   

   

 
  
 
 

 
 

 
 
 

 
 
 

 
 
 

 
  
  
  

 

 
 
 
 

 
 
 

 
 

 
 
 

 
  
  
  

 

 
  
  
  

 

 
 

 
 

 

 
 

 
  

      
       

 
    

  
  
 

  
 

  
   

         
  
 

 

 

  
  

  
   

  
  
  
 

  
  
   

  
  
  

  
 

  
 

    

 

    

  
  

 
 

  
 

 

 

 

 

 
    

  

    

 

 

 
 

 
 

    
  
   

   
 

  
   

 
    

  
 

 

 
 

  
    

   
 

  
   

 

  
   

 

  

  

 

 
    

 

  
  

  
    

  
  
  

  
  

  
 

  
 

  
  

    

     
 

  
  

  
  
 

  
  
 

  
  
 

  
    

     

 

 
 

 
    

 
  
   

  
  
    

 

   
   

  
  

    

  

 
 
 

     

 

  

 

 

 

 

 

 

 

 

                  

   

   

   

   

    

 
  
 
 

 
 

 
 
 

 
 
 

 
 

 
 
 

 
  
  
  

 

 
 
 
 

 
 
 

 
 

 
 
 

 
  
  
  

 

 
  
  
  

 

 
 

            

   

   

   

   

    

 
  
 
 

 
 

 
 
 

 
 
 

 
 
 

 
  
  
  

 

 
 
 
 

 
 
 

 
 

 
 
 

 
  
  
  

 

 
  
  
  

 

 
 

 
 

          

   

   

    

    

 
  
 
 

 
 

 
 
 

 
 
 

 
 
 

 
  
  
  

 

 
 
 
 

 
 
 

 
 

 
 
 

 
  
  
  

 

 
  
  
  

 

 
 

 
 

              

 

 

 

  

 
  
 
 

 
 

 
 
 

 
 
 

 
 
 

 
  
  
  

 

 
 
 
 

 
 
 

 
 

 
 
 

 
  
  
  

 

 
  
  
  

 

 
 

 
 

               

   

   

   

   

    

 
  
 
 

 
 
 

 
 
 

 
 
 

 
  
  
  

 

 
 
 
 

 
 
 

 
 

 
 
 

 
  
  
  

 

 
  
  
  

 

 
 

 
 

 
 

               

   

   

   

   

    

 
  
 
 

 
 

 
 
 

 
 
 

 
 
 

 
  
  
  

 

 
 
 
 

 
 
 

 
 

 
 
 

 
  
  
  

 

 
  
  
  

 

 
 

 
 

   

   

   

   

    

                            
 
  
 
 

 
 

 
 
 

 
 
 

 
 
 

 
  
  
  

 

 
 
 
 

 
 
 

 
 

 
 
 

 
  
  
  

 

 
  
  
  

 

 
 

 
 

               

 

 

  

 
  
 
 

 
 

 
 
 

 
 
 

 
 
 

 
  
  
  

 

 
 
 
 

 
 
 

 
 

 
 
 

 
  
  
  

 

 
 

 
 

 
  
  
  

 

            

   

   

   

    

 
  
 
 

 
 

 
 
 

 
 
 

 
 
 

 
  
  
  

 

 
 
 
 

 
 
 

 
 

 
 
 

 
  
  
  

 

 
  
  
  

 

 
 

 
 

                  

   

   

   

   

 
  
 
 

 
 

 
 
 

 
 
 

 
 
 

 
  
  
  

 

 
 
 
 

 
 
 

 
 

 
 
 

 
  
  
  

 

 
  
  
  

 

 
 

 
 

 

 
 

 
  

      
       

 
    

  
  
 

  
 

  
   

         
  
 

 

 

  
  

  
   

  
  
  
 

  
  
   

  
  
  

  
 

  
 

    

 

    

  
  

 
 

  
 

 

 

 

 

 
    

  

    

 

 

 
 

 
 

    
  
   

   
 

  
   

 
    

  
 

 

 
 

  
    

   
 

  
   

 

  
   

 

  

  

 

 
    

 

  
  

  
    

  
  
  

  
  

  
 

  
 

  
  

    

     
 

  
  

  
  
 

  
  
 

  
  
 

  
    

     

 

 
 

 
    

 
  
   

  
  
    

 

   
   

(Cantu-Jungles, T. M., et al. Gut Microbes 2025)



1) Provide support to a larger number of beneficial bacteria

2) Have more consistent responses in different individuals 

➢ Unexpected findings - synergistic interactions that:

1) Boost short chain fatty acid production above expected

(Cantu-Jungles, T. M., et al. Gut Microbes 2025)



•
•

•
•

(Cantu-Jungles, T. M., et al. Gut Microbes 2025)

(unpublished data)



1) Provide support to a larger number of beneficial bacteria

2) Have more consistent responses in different individuals 

➢ Unexpected finding - synergistic interactions that:

1) Boost short chain fatty acid production above expected

2) Promote taxa at higher levels than any of its individual components

(Cantu-Jungles, T. M., et al. Gut Microbes 2025)



(Cantu-Jungles, T. M., et al. Gut Microbes 2025)



1) Provide support to a larger number of beneficial bacteria

2) Have more consistent responses in different individuals 

➢ Unexpected finding - synergistic interactions that:

1) Boost short chain fatty acid production above expected

2) Promote taxa at higher levels than any of its individual components

3) Taxa that are not supported by any of the mixture components are supported by 
the mixture



(Cantu-Jungles, T. M., et al. Gut Microbes 2025)



(Cantu-Jungles, T. M., et al. Gut Microbes 2025)



Designed fiber mixtures have potential to lead to:

➢ Provide support to a larger number of beneficial bacteria 

•

•

➢ Consistent responses across people

➢ Intense responses in the gut microbiota (more effective, act faster?)



1) Design fibers mixtures to support specific 
groups of beneficial bacteria

2) Improve synergistic interaction of fibers to 
promote specific targets



1) Design fibers mixtures to support specific 
groups of beneficial bacteria

2) Improve synergistic interaction of fibers to 
promote specific targets
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