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Microbes in blood are recognized as a clear sign of disease

g

and |déélly should be rapidly and completely eliminated..
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Meanwhile in the intestine...
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the intestinal microbiome
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Meanwhile In the intestine... the intestinal microbiome
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Why should you care about controlling
opportunistic pathogens in your intestine?

AMR in 2050 Antimicrobial resistance will kill 10M per year by 2050
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WANTED |

» DZAD OB ALIVE »

L Immune mechanisms targeting intestinal bacteria
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Why is sticking things together useful?



Intestinal content flows!




cking -> aggregation -> efficient loss via flow
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Just clearing gut bacteria faster is not enough.

““ _  Cleared bacteria leave a gap in the ecosystem

.| Huge pathogen populations — Strong selection

g % Rapid evolution of imnmune escape

“Evolutionary trap vaccines”
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Non-virulent evolutionary trade-off
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Manipulating evolution = altering the
outcome of competition

Instead of relying on bacterial evolution,
we can introduce benign competitor
bacteria into the microbiota...



Sterilizing immunity in the intestine
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Complete replacement of an unwanted
bacterium by a derisable strain/species

=» Preventing infection

=> Microbiota Engineering!



Functional Microbiome

diagnostics

Rational vaccine design
and next-gen probiotic
selection

Rational microbiome
engineering

3-5 years: Vaccinations to eliminate Salmonella
risk in livestock rearing

10 years: Microbiota engineering strategies to
prevent/ameliorate diseases of known gut
microbiota-derived etiology

e.g. E. coli sepsis, inborn errors of metabolism

10-25 years: Microbiota engineering strategies to
prevent/ameliorate complex diseases
e.g. food allergy, obesity, autoimmunity



What | hope you've learned

* Many of our gut microbes are involved in defending us. “Kill all of
them” is not a great strategy in the gut

 Fundamental understanding -> Novel ways to prevent disease
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