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Jaka je hlavni uloha mikrobti na Zemi?

- degradace

- kolobéh zivin

- fotosyntéza

- interakce s rostlinami a zivocCichy

- udrzovat zivot na Zemi



Mikrobi a nase telo

TORE ==

Kuze — 1012, usta — 1019, zazivaci trakt - 104



Kolik bunék ma nase télo?

5 miliard (10°) — 200 milidna triliona (1018) ?

Primérna vaha - 70 triliont bunék (10%2)

Primérny objem — 15 triliénd bunék (10??)

Snad tedy 37.2 triliont bunék (10%2) ?



Celkovy pomer lidskych a bakterialnich buneék je

1:1-10

Co tedy vlastné jsme?!



Vyznam normalni mikrobioty

ovliviuje anatomii, fyziologii, citlivost k patogenliim a morbiditu
hostitele

je relativneé stabilni (urcité rody osidluji rizné oblasti téla
béhem urcitych obdobi zivota clovéka)

vétsinou je neskodna, ale...



Vyznam normalni mikrobioty

Germ-free (axenicka) zvirata (intestinal atonia)

- alimentarni lamina propria nevyvinuta, malo nebo zadny
immunoglobulin v séru nebo sekretech, redukovana intestinalni
motilita, intenzita obnovy intestinalnich epitelovych bunék zhruba
polovicni ve srovnani s normalnimi zviraty

- Ziji déle, ale bez mikrobl to nejde, jsme na né pripraveni (mame

bariéry, dokonce i z nich)

Zvirata osetrena streptomycinem po infekci streptomycin-rezistentni

bakterii Salmonella:

- 10° bunék x méné nez 10 k ustanoveni gastrointestindlni infekce

- fermentacni produkty (acetic and butyric acids) produkované
normalni mikroflorou inhibuji rast bakterii Salmonella



Mikrobiota kuze

- dospély ¢lovék — 2 m? klize - neustaly kontakt s vnéjsSim prostfedim

- ruzné oblasti kuze = geografické oblasti zemékoule

- mastné, upocené (hlava, krk, trup) — produkce kozniho mazu
Propionbacterium spp.

- vlhké oblasti — Corynebacterium spp.

- suché oblasti (nejvétsi diverzita) — Staphylococcus spp.

- ruzné mikrobialni komunity i v riznych vrstvach kuze



Mikrobiota kuze

-vetsSina bakterii se soustreduje do potnich zlaz

- G+ koky - Staphylococcus epidermidis
- sekrece antimikrobialnich latek
- ale i zivot ohrozujici infekce v nemocnicich
- katetry a chirurgickeé zakroky

- corynebacteria — napft. Propionibacterium acnes — nepatogenni (?)
-z lipidd na kuzi déla SCFA — opét obrana
— ale dostane-li se do vlasového folikulu, poru nebo koznich
Z1az, mUze zpusobit zanét nebo akné



Mikrobiota kuze a imunita

P. acnes — kmeny na zdravé kUzi maji geny pro thiopeptidy, které
inhibujici G+ druhy (v kulture inhibuji Staphylococcus epidermidis)
P. acnes zpUsobujici akné je neprodukuiji

S. epidermidis — sekrece lipoteichoové kyseliny — prevence uvolnéni
zanétlivych cytokinl z bunék kize

Pridani S.epidermidis na kuzi sterilnich mysi podpofrilo imunitu (T-buriky!
RUzni mikrobi ovliviuji rozdilné casti imunitniho systému

Nekteri mikrobi produkuji antimikrobialni latky, jini naopak indukuji
uvolfiovani cytokind spojenych s nemocemi

Kozni probiotika? Navrat k ,,prirozenému® stavu?



Mikrobiota ustni dutiny

- hlavni vstupni brana téla pro nové mikroby
- kazdy den do ni vstoupi nesCetné mnozstvi mikrobu
- zUstanou zde, nebo jdou dal

- 1676 — Anthonie van Leewenhoek — ,,animacules”
- 1890 — W.D.Miller — The microorganisms of the Human Mouse
- 2016 — Jakubovics — struktura dentalniho plaku

Expanded Human Oral Microbiome Database (eHOMD)

- November 22, 2017

- 772 prokaryotic species (70% kultivovatelnych)

- 16S rDNA — 6 kmenU: Firmicutes, Actinobacteria,
Proteobacteria, Fusobacteria, Bacteroidetes a Spirochaetes
=96%



Mikrobiota ustni dutiny

- spolecny vyvoj s nami po miliony let
- vyuziti ohné, zemédélstvi, zpracované potraviny (cukr),
antimikrobialni terapie

- zavislé na véku:
- po narozeni - Streptococcus salivarius (98%)
- prorezavani zubu S. mutans (lactic acid) a S. sanguinis
- Bacteroides a Spirochetes kolem puberty



Mikrobiota ustni dutiny

Tri habitaty

- sliznice tvari, dasné, tvrdé patro — Firmicutes, Streptococcus sp.

- hrdlo, mandle, hrbet jazyka, sliny — Veillonella spp., Neisseria spp.,
Leptotrichia spp.

- dentalni plak — Capnocytophaga spp., Actinomyces spp.,
Rothia spp. a Corynebacterium spp.

Usta — teplo, vlhko, Ziviny — sliny, crevikularni tekutina dasni

- proteiny, glykoproteiny

- immunoglobulin A, lactoferin, lactoperoxidase, lysozyme,
statherin, histatin

- vysledkem je vyvazena mikrobiota

- tyto latky spolu s ostatnimi (i mikrobialni) vytvari biofilm
umoznujici mikrobUm jejich uchyceni a zaroven chrani
zuby proti ataku kyselin



Tvorba biofilmu obecnée

1 min 1 hr 1 day 1 wh 1 yf
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Mikrobiota ustni dutiny — tvorba biofilmu
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nejprve fyzikdlni proces — pokryti povrchi filmem z rozpusténych latek

poté (minuty) — reverzibilni pfichyceni mikrobU — ireverzibilni

ordlni bakterie — rizné adheziny — interakce s molekulami a receptory
na ostatnich bakteriich

Streptococcus spp., Actinomycetes spp., Veillonella spp.,

Porphyromonas spp., Fusobacterium spp., Spirochetes spp.,
Candida spp.



Mikrobiota ustni dutiny

Biofilm

- koadheze pozdéjsich kolonizatorl na jiz prichycené predeslé
- zvysena diverzita a biomasa biofilmu
- vyznam bakteridlnich polymeru (glukany, fruktany, heteropolymery)
- matrix — ziviny, voda, enzymy
- gradient —pH, O,, Ziviny

- regulace exprese genl — odliSna od stejnych planktonickych mikrobt
- usnadnény horizontdlni transfer gent

- quorum sensing peptidy zvysily frekvenci transformace u S. mutans
10-600x

zvysena rezistence k antimikrobialnim latkam



Mikrobiota ustni dutiny

Dentalni plak
- bakterie Zijici vedle sebe vyuzivaji razné ziviny, produkuji ruzné
latky: synergismus, indukce odezvy v cilovych bunkach a kompetice

Low pH
Coadhesion DNA

= H* Q
_ g transfer H* H*
Metabolite ./,’Cbh P - H*d.‘

exchange

CE— Bacteriocins

s, _ i

< ,_,! - i E”“ H,O,

Synergism Signaling Antagonism

Anoxia

stejnd latka — rGzna funkce — dle situace, koncentrace

H,0, —inhibice, ale v subletalnich koncentracich signalni funkce
podobné organické kyseliny, bakteriociny — antagonismus,
synergismus

bakteriociny — kompetence bunék, uvolnéni DNA



Zubni plak a dentalni nemoci

Oral cavity

Risk factors absent Risk factors irasent l

gp{;c:gi[;‘zteins Nitrate Polysaccharides Sucrose

Urea Isothiocyanate Carbohydrates

Health-associated microbiota 'a ofilm Acid-producing & acid-

tolerating microbiota

Fig. 6 A contemporary model of host-microbe interactions in the pathogenesis of caries
(adapted from de Soet & Zaura and Takahashi)?>’



Uloha normalni mikrobioty dstni dutiny

pouha pritomnost inhibuje kolonizaci potencialnimi patogeny GIT

metabolismus nitratl a kardiovaskuldarni nemoci

Y prijatych nitratu se vrati do dutiny Ustni (sliny...)

mikrobiota premeéni nitraty na nitrity — ty do krve a preména na NO
NO — zasadni pro zdravi cév — pruznost, ohebnost — snizeni tlaku
ale i erekce, uvolnéni svalstva v travici soustave — posun potravy
pouZiti antibakterialni Ustni vody vyrazné snizilo prijem nitritd,
zrusSilo Ucinek nitritd na snizovani krevniho tlaku

probiotika — Streptococcus salivarius (bakteriociny) x S.pyogenes
(faryngitida, revmaticka horecka)

Ale na druhé strané souvislost se systemickymi chorobami:
metastatické infekce srdce, mozku, sleziny, slinivky brisni, jater,
a kosti, arteroskleroza, kardiovaskularni onemocnéni, mrtvice,
onemocneéni dychacich cest, meningitida, zapal plic, cukrovka



Mikrobiota a obezita

GM obéznich jedincl vykazuje zvlastni metabolismus uhlovodik
a tukd

GM je schopen travit lidskymi enzymy nestravitelné polysacharidy
vysledkem je energie, SCFAs — ty zase ovlivnuji metabolismus
glukdzy, cholesterolu a tukt v rGznych tkanich

germ free mysi a vysoce kaloricka dieta

zapadni dieta (moc tukl) redukuje Bacteroides a zvysuje Firmicutes
Prevotellaceae (produkce H) a archea hojné u obéznich jedinc(
- transfer H mezi bakteriemi a archeemi muze zvysit prijem
energie v GIT (Methanobrevibacter smithii)

GM aktivuji zlucové kyseliny a zucastni se jejich regulace a metabol.
zlucové kyseliny pomahaji absorpci lipidQ



Manipulace lidského mikrobiomu
(terapie zalozené na vyuziti mikrobioty-zdravotni prinos)

probiotika (resistence puvodni mikroflory) — 100 let — Mutaflor
prebiotika — nestravitelna cast potravy

- celuloza, hemiceluloza, lignin

- ale i polyfenoly (rosveratrol — Cervené vino), mineraly

- vitaminy — riboflamin

synbiotika = probiotika + prebiotika (podpora nejen podavaného
probiotika)

postbiotika - nezivé mikroorganismy nebo jejich slozky
fagova terapie

transplantace mikrobioty/fekalni transplant



Télu vlastni prebiotika
- kojici matky produkuji oligosaccharidy, které nejsou traveny —
- navnada pro pathogeny?
- podpora zadoucich bakterii (schopnych je travit)

- vagina — glykogen

- strevni mukdza produkuje hlen (mucin)



Manipulace lidského mikrobiomu

Clostridium difficile - faecal transplant (stool bank - OpenBiome)

4. stoleti — Cinska |ékarska literatura — fekalni transplant pri
otravach z potravy a silnych prijmech

beduini — velbloudi trus pfi bakterialni dysentérii

ale napfed MUSIME POZNAT mikrobiom, teprve pak mGZeme
pomyslet na cilenou manipulaci



Human Microbiome Project

zahajen 2008 — pétilety projekt - rozpocet $115 million

(Human Genome Project — zahajen 1990, dokoncen 2003)
vzorky flory ustni dutiny, klze, vaginy, zazivaciho traktu a dychaci
soustavy 300 zdravych jedincu

vyznam zmen lidského mikrobiomu pro zdravi a nemoc
ALE — co bylo prvni?!?1?1?1
zahajeno mnoho dalSich (specializovanych) studii mikrobiomu:
- American Gut Project, MetaHIT, MyMicrobes, Human Longevity,
Earth Microbiome project, Human Food Project

dramatické rozdily mezi jedinci co se tyka druhového slozeni
ALE posuzovano podle funkce - velmi podobné

mikrobiom kazdého jedince je v Case celkem stabilni

hlavni problém v interpretaci vysledkl — verejné databaze



i

‘ Unclassified

Y (Gb) Glabella

(Al) Alar crease

(Ea) External auditory canal

) (Na) Nare
(Mb) Manubrium
(Ax) Axillary vault
(Ac) Antecubital fossa
(V) Volar forearm
(Id) Interdigital web space
(Hp) Hypothenar palm

(Ic) Inguinal crease

(Um) Umbilicus
(Tw) Toe web space

d 1 Ll ]

Front

Back

Retroauricular crease (Ra) 0

Buttock (Bt) r
Gluteal crease (Gc) “

F

Occiput (Oc) (&

\ \,

\s Back (Ba) “
Popliteal fossa (Pc)

MPantar heel (Ph) *

Actinobacteria
mm Corynebacterineae

Bl Propionibacterineae
B Micrococcineae
= Other Actinobacteria

Bacteroidetes
mm Cyanobacteria

Firmicutes

B Other Firmicutes
m Staphylococcaceae

Proteobacteria

= Divisions
contributing < 1%

Unclassified




Vyznam lidské mikrobioty

dor. 2015 — publikovano kolem 19 000 ¢lanku (5,000 v r. 2015)
vetsina ale popisnych — identifikace

zUstava otazkou jejich role ?

jak spolupracuji mezi sebou a s lidskym hostitelem?

lidska mikrobiota takeé viry, archaea, houby, jednobunécna
eukaryota...

lidsky genom -20 000-25 000 protein kddujicich gen

lidsky mikrobiom - 2-20 miliénu protein kddujicich gent
vsichni mikrobi kontinudlné vylucuji (excrete/secrete) malé a velké
molekuly a castice obsahujici RNA, DNA, proteiny - komunikace
se sousedy a hostitelem — mnoho z téchto molekul a ¢astic muze
proniknout sténou zazivaciho traktu do krevniho obéhu
mikrobiom — rychlejsi zmény nez lidsky genome

- rychla odezva

mikrobiom = sofistikovany organ (nebo soubor organu)



Mame vsichni stejné mikroby ?

- rozdily: zazivaci trakt, vagina (druhova i metabolicka rozmanitost)

- podobnost: mikrofldra ust a kiize — zmény v Case, ale méné
variabilni u radznych jedincu



Par slov zavérem

Mikrobiota a zdravi

prenatalni vyvoj

zpUsob porodu

vyziva béhem prvnich mésict (kojeni...)
nasledna vyziva

Setrné pouzivani antibiotik

hygiena

zivotni styl












Problémy s probiotiky

omezené védecké dukazy

primarné nejde o ucinnost, ale o bezpecnost (neublizit)

obecné neucinné pro indikace onemocnéni

neuspéch pri prosazeni se, namnozeni se (zvlaste, jsou-li podana
pozdé)

neexistuji Zddné prumyslové standardy

|ékarska tvrzeni nejsou povolena

verejnost s vymytym mozkem



Manipulace oralni mikrobioty - probiotika

Vyznamna role inhibicnich latek produkovanych mikroby

bakteriociny - proteinové slozeni a uzkym spektrem ucinnosti
(dokonce mohou byt letalni i produkujici bakterii — programmed
cell death?

- objeveny 1925 u kulture E. coli, Casté u bakterii
BLIS - Bacteriocin-Like Inhibitory Substances
RiPPs - ribosomally synthesized and post-translationally
modified peptides
AMPs - antimicrobial peptides — malé peptidy s SirSim spektrem
ucinnosti



Bakteriociny

relativneé uzké spektrum aktivity, vysoka molekularni stabilita,

a nizka antigenicita = zvyseny zajem védecké komunity

misto antibiotik aplikace personalizovanych koktejlovych kombinaci
probiotik (omezeni vzniku rezistence na antibiotika)

bakteriociny maji také antivirovou aktivitu

Maji potencial reagovat i s eukaryotickymi burikami (nadorovymi)
Vliv i na revmatoidni artritidu



Normalni mikrobiota gastrointestinalniho traktu

vék, dieta, kulturni podminky, uzivani antibiotik, ...
ezophagus — zadne bakterie
zaludek— pH - acid-tolerantni lactobacilli

Helicobacter pylori — Zaludecni vredy, rakovina
zaludku a dvanacterniku

urease — urea —ammonium

mozna i pozitivni funkce

- ochrana proti détskym prijmum a problémim
jicnu (paleni zahy a vainéjsi dasledky)
sbosmach acid [pH 1-2]
'

U



Normalni mikrobiota gastrointestinalniho traktu — pok

- tenké strevo — vysoka prutokova rychlost - lactobacilli a
Enterococcus faecalis - 10° - 10/

- vzdalenéjsi ¢asti (103/ml) — dalsi druhy - E. coli a pfibuzné bakterie
plus Bacteroides

- traveni - prevazneé lidské enzymy, mikrobi — mozna kompetice
o esencialni ziviny

- tlusté strevo (colon) — mikrobi jako v exkrementech - 10*/ml - 10%3

- bakterie — kolem 35-50% obsahu tlustého streva — vice jak 1 kg

- koliformni, enterokoci, klostridia a laktobacilli

- predominantni anaerobni Bacteroides a anaerobni bakterie
mlécného kvaseni Bifidobacterium spp. (Bifidobacterium bifidum)

- vyznamné mnozstvi anaerobnich methanogenu



Normalni mikrobiota gastrointestinalniho traktu — pok

Uloha bakterii v Gl traktu

prispivaji k vyzive a traveni (polysacharidy — acetate, butyrate a
propionate — zdroj uhliku a energie pro bunky sliznice tl. streva)
ochrana proti infekci cizorodymi mikroby

produkce vitaminu

stimulace vyvoje a aktivity imunologickych tkani

produkce karcinogennich metabolitu (colon cancer)
zmeny ve slozeni Gl flory (Spatna vyziva, antibiotika)
- posun populaci a kolonizace cizorodymi bakteriemi
- gastrointestinalni nemoci

polysaccharides
colonic

colonic

intestinal



Bacteria modulate the immune system and affect
tumor growth P




FMT z lidskych anti-PD1 respondéru snizuje rust nadoru

Preklinické mysi modely naznacuiji, ze strevni mikrobiom moduluje
odpovéd nadoru na imunoterapii blokadou kontrolniho bodu;

toto vSak nebylo dobre charakterizovano u lidskych pacient( s rakovinou.
Imunitni profilovani naznacovalo zvysenou systémovou a protinadorovou
imunitu u respondéru s priznivym stfrevnim mikrobiomem, stejné jako

u bezmikrobnich mysi, které dostavaly fekalni transplantaty od
respondéru.

Spolecné maji tato data dulezité dusledky pro [écbu pacientt

s melanomem pomoci inhibitord imunitniho kontrolniho bodu.

Science . 2018 Jan 5;359(6371):97-103. doi: 10.1126/science.aan4236. Epub 2017 Nov 2.
Gut microbiome modulates response to anti-PD-1 immunotherapy in melanoma patients



Checkpoint inhibitor

Checkpoint inhibitor therapy is a form of cancer immunotherapy.

The therapy targets immune checkpoints, key regulators of the immune
system that when stimulated can dampen the immune response to

an immunologic stimulus. Some cancers can protect themselves from
attack by stimulating immune checkpoint targets.



Bacteria as cancer therapy?

v' Potentially yes

v Fecal microbiota transplantation works in mouse models,
and likely as well in human cancer patients

v Bacteria enhance efficacy of IC| therapy: early clinical
trials ongoing

v Metabolites enhance ICI efficacy in mouse models

= Can bacteria be used as stand-alone therapy / not in
combination with ICls as anti-cancer therapy?



Conclusions: Bacteria as cancer therapy

Tumour cell

Clostridiales Increased CD8 T cell
eradication

bacteria infiltration and activity
S
= — B —— W

v" The microbiome modulates anti-tumor immune responses

v' Bacteria can serve as predictive biomarkers for therapy response and
enhance ICI efficacy

v' Early clinical trials have to prove the efficacy of bacteria as cancer
therapy in humans

v Our own approach is novel: bacteria/bacterial metabolites exert anti-
tumor efficacy independent from ICI



Faecalibacterim prausnitzii :
a unique member of the human gut microbiota

« Strictly anaerobes bacterium (Firmicutes phylum)

» Member of the phylogenetic core
* Represent by itself ~5% of the normal microbiota

* High levels associated with health / Decreased in diseases (IBD)

* Exhibits immunomodulatory effects

=» Explore deeper this signal



I—Th—e issue or reproducibllity

toss |

Future microbiome therapeutics
(FMT 2.0) are expected to allow a
more precise and reproducible
therapeutic approach

i

Fessler et ol 2019 - J Immunother Cancer
——



CONCLUSIONS

The landscape of factors
influencing FMT efficacy

m \ e ‘ / mm...
pre-conditioning adrervetation dependent

(diet,.. ) (rrne o~ regemer procedure

Porcari et al - Under review (with Sokol Lab & Segata Lab) _ Procedure-



MICROBIOME CLINICIAN

+ Continuous up-to-date on microbiota research

«  Knowledge of different dysbiotic profiles of Gl and extra-
Gl Disorders

« Interpretation of gut microbiota profiling

+ Application of microbiome research data in clinical
practice

« Expertise in microbiota modulation (anti-pre-probiotics,
FMT)

#microbiomeclinicians



Key Microbial-Mediated Metabolites can Impact Gut e
Epithelial Integrity and Inflammatory Pathways

R i

Microbial metabolites promote anti-inflammatory

responses
- SCFA
« Enhance mucus production and tight junctions
Act on PPAR-y to down-regulate INOS
« Tryptophan metabolites
. Activate immune system through aryl hydrocarbon
receptor (AHR)
« |mprove barner function by promoting mucus production
- Secondary Bile Acids
- Signal FXR, modulates NFKB to regulate cytokine

il

production :
(e TIOFE L TR BT A, RA L
- Signal TGR5; modulates cAMP mediated pathways to oo M oo - g ' <mtesurn
suppress inflammatory responses oM ROy TR et
Maosprages "800 A
® cens R T e g

e — Brown et al. Nat Immunology 2



Strategies in Improving Outcomes of FMT in UC

highly effective “super” donor
. single vs multiple administrations of FMT
. pre-conditioning antibiotics
diet priming to FMT donors
5. diet combination-therapy with FMT
6. defined consortia (cultured, known strains, quality-controlled)

w N =

-+



Conclusions

FMT: rapid microbial changes, sustained for months

* fresh / frozen; route — similar results

* engraftment, {metabolites eg SCFA ~- efficacy biomarkers

* multi- FMT and/ or anti inflammatory diet - may sustain benefits

* recipient; higher alpha-diversity, lower inflammation may respond better
'or “evenness”; taxonomic / metagenome signatures — may Improve efficac

) eV

* dor

" anubiotic priming (eq vs Fusobacterium Spp) = probably improves efficacy
* pre-donor conditioning diet: more data (donors already on a good diet?)

* prediction / personal 'ﬂodcslmg - may match donor vs recipient

further data: defined consortia; diet-only (eg UC Elimination Diet)

* virome, mycobiome, Archea

Vv



Obesity and Metabolic Disorders

e




There is extensive evidence linking gut

microbiota to host metabolism in animal models

* Significant alterations in host metabolism in germ

free mice

* Germ-free mice resistant to diet-induced obesity

)
] "
y' e * Fecal transplants from human twin pairs discordant

for obesity can transfer phenotype

* Selected microbial strains can induce metabolic
dysfunction while others protect against disease

6, Ridaura et al Science 2013




Several associations between'b'b’“ésity and gut

microbes have been shown

Associated with leanness

* Firmicutes

Christensenellaceae

Faecalibacterium
prausnitzii

Dysosmobacter welbionis
Anaerobutyricum
Roseburnia

* Bacleroidetes

Alistipes

Associated with obesity

* Firmicutes

* Lactobacillus

*» Ruminococcus

« Bacilli

» Blautia
Bacteroidetes

» Bacteroides fragilis
Proteobacteria

* Gammaproteobacteria
Fusobacterium nucleatum



What is fiber?

Xyloglucan

Fructooligosaccharide (FOS)

@0)
g-1.3-glucan

Non-digestible
carbohydrates that
are utilized by
specific intestinal

microbes




- "
.

Dietary fiber is metabolized by gut microbes resulting in the

production of a number of metabolites

Gut microbes
Diet sources (e.g. Lachnospiraceae/

Dietary fiber Ruminococcaceae
Whole grains

Fruits %’? D
=
Nuts 3 'B!ood
Vegetables

Human milk Inulin Local gut effects

‘ Arabinoxylan » Degradation by } * Short chain fatty

- carbohydrate el \
B-glucan acids (SCFA)
! aclive enzymes

Systemic effects

Mushrooms

-,

P * Branched chain
~ectin
amino acids (BCAA)
TMAQO

Tryptophan

Oligosacchandes
Digestion-
resistant starch

metabolites

* Bile acid derivatives




_ Can FMT help with
~ weight loss?

Generally, no




Challenges in using dietary and microbiome-based

therapies to treat metabolic syndrome

Conllicting data Intestinal Individual Mode of Beyond
in literature Importance factors administration bacteria
Incluslon criteria Small intestine Stomach acid Capsule Composition of
Baseline Insulin vs colon | microbiota also
resistance Intestinal transit Fresh or frozen includes viruses,
What part of the time FMT via fungl, human cells,
Metabolic intestinal microbiota _ duodenal or and metabolites
background of plays the most Dietary intake colonlc Infusion
donors important role In
Investigation metabolism? Existing
techniques microbiota |
e )
Nieuwdorp and Madsen Gastroenterology 2021



« Therapy aimed at microbiota-linked

l(‘!" pathways has significant potential to
Takeaways

improve metabolic health and obesity

o H’."I""‘.r'.;ifl', 11"\ Hal Il_l(:t;
* Using gdietary strateg

egies to enhance and
maintain efrects ol F \..'\'

* Using microbial components to stimulate
GLP-1 secretion and enhance gut barrier

function

» Combining different microbial strains with
specitic ibstrates to enhance cros

feeding and restore a healthy gut ecology

























We are eating remarkably lower amounts
of dietary fiber during the last decades

Colon cancer

Inflammatory bowel
disease (18D)
Intestinal infections

Several others

T

>50 g ~10g
fiber/day fiber/day
(last decades)

Fiber- ?
rich diet



- Combined ldw‘dietary‘fib’er'and mucin-degrading gut
bacteria cause lethal colitis in genetically susceptible mice




Summary of findings

* Microbial response to fiber deprivation
in mice is highly translatable to
humans

' Direct enzymatic assays suggest
increase in mucin-targeting activities
on low-fiber diet

Uncultured microbes represent
important knowledge gap

~ i’

L

HIGH FIBER DIET
(40 g/day) HS g/day)

5. .-*
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sﬁlw_RCE Conclusions

Nady OF Dae N C-0v 1 hmees € mmtve

lleal transcriptomics in CD highlight innate epithelial Inflammation and immune induction, with

reduction in metabolic epithelial functions

Diet-linked fecal metabolites associate with host epithelial metabolic functions, while the
microbe-linked metabolites associate with the host immune response

Fecal metabolomics interactions with the microbiome and the diel Can | e ies -
highlight specific CD-pathogenic pathways a
Es
Dietary interactions with host transcriptomics and microbiome can =~
help direct dietary recommendations (after additional validation) - Metatdtam
coffee and manganese consumption in addition to vitamin D o

Fecal metabolomics interactions with host transcriptomics and the
microbiome prioritize potential beneficial small molecules/metabolites

interventions for testing in preclinical models Healthy State ——— Crohn Disease



People are different similar genome

o 30% gut bacteria
*9

@ o
8% 4 A
e 't;g,e o H Diet

There are many ways to intervene - but need to know how
(prioritize, model, and test the directionality and mechanism)

o Smoking

w“‘\\

* The system can be redirected to prevent,
diagnose, treat pathologic conditions
Childhood is the most dynamic period and
there Is a "window of opportunity” to most
efectively redirect the system

* Need large and informative human cohorts
* Need models, interventions, testing



“Dysbiosis” extend to altered bacteria

Vitamin B (Thiamine):

Vitamin Bs

(Punlulhonil ac 'd) Vitamin B6 (Pyroxidin

“labotem Metabolism of amino a i
E Faturue } Tt )

Bivooge

* Venipheral neuropatin

Vitamin B7/8 (Biotin):
Metabolism of amino
1ei1ds, carbohydrates

X Fatigue

depression,

alopecia, muscula pain

Vitamin Bg (Folic acid):

Koke 1In genets naleral
100 amino a 1.13‘-5~-.|'L-'I'.‘“
= Anemm hgestive and
Vitamin B12 (Cobalamin): nexrologicnl disords
Role in D production and
L imn
 Fatgue, anemiy eight los
vk 11e

| B Vitamin metabolism
e

): Gut microbilota and vitarmin status In persons with obe
interplay

sty: A key




VRGMCS  giotin metabolism in Gut Microbiota & Severe Obesity ?

Gut Microbiota

Bypass
(Severe Obesity & dysbiosis ) Host '

y | oo 1

. l Biotin-dependant "
o Carboxylase

Default in Biotin synthesis
&transport

ﬂ

Lise Voland

Eugeni Belda (IRD)




Conclusion

IL-17+++

Dupraz et al.
Cell Reports 2021



