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From Probiotics to Precision Probiotics
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Probictic research
any doubts?
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Do Probiotics Really Work?

Although certain bacteria help treat some gut disorders, they have no known benefits for
healthy people

D0 PRUBIUTIBS ACTUALLY DO ANYTHING?

Probiotics, manufactured mixtures of "good bacteria”that help digest food,
have become a growing multibillion do]]af industry. But do they work?



Need for precision in medicine
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Derry Setal.,, 2015. Cochrane Database of Systematic Reviews 2015

IMPRECISION MEDICINE

For every person they do help (blue), the ten highest-grossing drugs in the
United States fail to improve the conditions of between 3 and 24 people (red).

1. ABILIFY (aripiprazole) 2. NEXIUM (esomeprazole)

Schizophrenia Heartburn
e fereefetenee
e A LTSI ELEL]
3. HUMIRA (adalimumab) 4. CRESTOR (rosuvastatin)
Arthritis High cholesterol
" JLILXILL,
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5. CYMBALTA (duloxetine) 6. ADVAIR DISKUS (fluticasone propionate) T.ENBREL (etanercept)
Depression Asthma Psoriasis
tere feefenfRtR 0
III LTI
8. REMICADE (infliximab) 9. COPAXONE (glatiramer acetate) 10. NEULASTA (pegfilgrastim)
Crohn's disease Multiple sclerosis Neutropenia
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Based on published number needed to treat (NNT) figures. For a full ist of references, see Supplementary Information at go.nature.com/4dr78f.
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Need for a precision approach in probiotic research
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Precision approaches to probiotics

TOP-DOWN
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response
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A fermented milk containing B /actis CNCM |-2494 improves gastrointestinal well being

The Fermented Product Decreases gas-related Improves gastro-intestinal well being
symptoms

IBS with constipation General Population
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Lactobacillus bulgaricus CNCM |-1519

Marteau et a/.2013, Neurogastroenterol

. Agrawal et al., Aliment Pharmacol Ther. —
Streptococcus thermophilus CNCM 1-1630 2009 (n=34) Motil. (n=335)
Guyonnet et al., Aliment Pharmacol Guyonnet et al., 2009, Br J Nutr (n=199)

Ther. 2007 (n=267)

Eales et al.,2017
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Gut microbiota may dictate the response to the B lactis CNCM 1-2494 fermented milk

UNIVERSITY OF
GOTHENBURG
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Mean change in fasting H2 levels

FMP reduces fasting H, production in high H2
producers in IBS subjects
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Le Nevé et al., 2019, Plos One
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Digging into inter-individual response for each possible MoA would be endless...

HYPOTHETICAL WORKING MODEL

Amelioration of GI Symptoms & overall Gl Well being

Multi faceted actions

sensitivity Inflammation

Veiga et al., 2010, PNAS

Agostiniet al., 2012, -
Veiga et al., 2014, Sc Rep Martin et al., 2016 Front Microbiol
Le Neve et al., 2019, PloS One

Ballal et al., 2015 PNAS

FMP containg Bifidobacterium lactis CNCM 1-2494
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Precision approach to probiotics

Mecanisms
of Action




From a protein of interest to Hafnia alve/ 4597™

E. coli ClpB is an antigen Hafnia alvei prevents weight gain in Hafnia alvei improve weight loss in
mimetic of the a-MSH Ob/Ob mouse Human under caloric restriction
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Precision approach to probiotics
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Mapping the variations of the Human Microbiota & Diets : THDMI

THDMI @

THE HUMAN DIETS & MICROBIOME INITIATIVE { i LaunCh :"‘
‘“wr - World Microbiome Day World Microbiome Day e
e ) 2019, June 2021, June 27th
@i— AMERICAN L e
' THE — GUT PROJECT 4_ . MNONE 1
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» Map diets & microbiome accros different
countries by

e

»  Collecting 2500-3000 stoodl sanples

Collecting DIET through FFRQ o
Sequencing 16S &whole DNA Thdmi.org
g‘fc::rtgn:ummemgs y @DanoneResearch
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A precision approach will prepare the future
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Which probictic works for me &
My mcrobiota ?
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Moving from probiotics to precision probiotics

A precision approach to probiotics could address the heterogeneity inherent to probiotic strains, the hosts and their
microbiomes. Here, we discuss the steps required to develop precision probiotics: mechanistic studies, phenotypic
and target-based discovery strategies, and person-centric trials.

Patrick Veiga, Jotham Suez, Muriel Derrien and Eran Elinav

Today Tomorrow
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bacteria enriched in . and clinical trials S ;
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Precision
probiotics

\ o P Application of
L input= individual precision nutrition and
2 - e reel ; q health cloud data preventive medicine
T dentifi Clinical trials
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Veiga, P., Suez, J., Derrien, M. et al. . Nat Microbiol 5, 878—880 (2020).
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Conclusions

A precision approach to probiotics has the potential to
* make probiotic research more convincing & more efficient

* help in preparing the future of precision probiotics
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