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* MwpoBiwpa evtépou

 MuwkpoBiwpa eVTEpoU oTIC TAONOELC TOU TTAXEOC
evtépou (IONE, kapkivog)



** What is the microbiome?

A microbiome is the collection of genomes from all
the microorganisms found in a particular
environment.

** What is the microbiota?

Microbiota, refers to specific microorganisms that are
found within a specific environment. Microbiota can
refer to all the microorganisms found in an
environment, including bacteria, viruses, and fungi



THE HUMAN
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MuwpoBilwpa evtépou

® OAec oL emOnALakEC EMLPAVELEC ELVOLL ATTOLKLOMEVEG UE BaKThpla

e Ta BakTApLa TPOTLHOUV TO EVIEPO — TLAVW Ao 70% twv Baktnpiwv
gvtomnifovtol oTo £VIEPO

» MEeyaAo opyoavo

» TAOUOL0 05 OPEMTIKEC OUOILEC

e Tonoypadia: ta Baktipla avéavouv os aplOuo kol cuvOeon ano
TNV €yyvtatn nNPog tnv onopakpuopévn Gl 066

Proximal
Gl tract

Phylogenetic abundance (%)

Lactobacillus
Stomach 10" = Veillonella

Increasing numbers
Increasing diversity

Helicobacter
O Firmicutes .
{ Bacteroidetes Duodenum  10°
@ Actinobacteria
@ Proteobacteria gacilli
1 . treptococcaceae
. Synerslstetes . Jejunum 10* L Actinobacteria
" Verrucomicrobia Actinomycinaeae
O Fusobacteria | Corynebacteriaceae
Euryarchaeota
& Other lleum 107 )
Colon 102 ~Lachnospiraceae
Bacteroidetes
cells/gram

Distal
Gl tract

fppt.com



Mucus thickness (um)
g 8 38 B & @ §

3

MAdroc:

BAevvoyovou kot emtBnAiov mpookoAAnon¢

Stomach

Antrum

|
I
i

\

%o
o%o

o

Duodenum

ooc
o

Small intestine Largs intestine

Bacteria

|
|

Bacterial products
o MAMP2 |
Metabolites |
|
|

Izolated lymphoid follicles (ILF)

lleum

Immune system

H Baktnplakn ouvBeon eniong dtadEpel petagL aviov,

Epithelium Es‘:::?:::l Mucus layer
\ v 74
Clostridium
Lactobacillus
Enterococcus

Intestinal lumen

Y
Bacteroides
Bifidobacterium
Streptococcus
Enterobacteriacea
Enterococcus
Clostridium
Lactobacillus
Ruminococcus

Feces



200TOO0N MLKPOBLWUOTOG

UYLWV OTOMWV

Known Core Genus/Species Number of Species
Akkermansia muciniphila
Alistipes finegoldii
Anaerotruncus colihominis
Bacteroides spp.
Bifidobacterium spp.
Clostridium spp.

Colinsella spp.
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Lactobacillus lactis
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Roseburia intestinalis
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Evteplko pikpofBilwpa:

Nwc nmpoEpxeTal;

H apxikn €kOeon cupBaivel KATA TOV TOKETO

Kata ta npwta xpovia {wng emnpealetol ano tn KNTEPA Ko TO

nepLBAaiiov

Effect of
maternal
exposures

Environment /[

Dental

(=

(pre-mastication of food)

* Antisepsis
* Antibiotics

J

* Diet
Other hosts
Epigenetics

Mammary. through breastfeeding

b
1

Vaginal

\(paugo through birth canal) J

Early/
extensive

bathing

amolgaml Bottle feeding

Early-life

antibiotics

Caesarean section
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MuwpoBiwpa evtépou atnv Yyeia
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MwpoBiwpa evtépou otnv Yyeia:
‘Enduto Avogomnoutiko Zuotnua
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MuwpoBiwpa evtepou atnv Yysia:
Eriktnto Avogonowntiko Zuatnpa
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MuwpoBiwpa evtépov atnv Naco:

Aberration

Most relevant observations and
potential correlation

References

Crohn's disease
Ulcerative colitis
Irritable bowel
syndrome
Clostridium difficile
infection
Colorectal cancer
Allergy/atopy
Celiac disease
Type 1 diabetes
Type 2 diabetes

Obesity

Diversity decrease - reduced F. prausnitzii

Diversity decrease — reduced A. muciniphila

Global signatures — increased Dorea and
Ruminococcus

Strong diversity decrease — presence of C. difficile

Variation in Bacteroides spp. - increased
fusobacteria

Altered diversity - specific signatures

Altered composition, notably in small intestine

Signature differences

Signature differences

Specific bacterial ratios (Bacteroidetes/Firmicutes)
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MuwpoBiwpa evtépou atnv Noco: IBD

Fevetikoi & mepBaAAovTiKoL TOPAYOVTEG EMAYOUV TN dLatopaxr 6ToV EVTIEPLKO
bpayuéd

Metatonion Twv Baktnpiwv Kat Twv BoKTNELOKWV TTPOTIOVIWYV

Evepyomnoinon avooioag kat nopaywyn npo-pAeyovwdwv KUTOKLVWV

Xpovia pAeypovi odnyei o€ Lotk kataotpodn kot AAAeG BAaBeg
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Antibiotic use can reduce or prevent inflammation both in patients and in

murine models of disease
Kang SS, et al. PLoS Med. 2008;5:e41.
Swidsinski A, et al, J Clin Microbiol. 2005:43:3380-3389.

Depleted microbiome diversity — a hallmark of both Crohn’s disease and

Ulcerative colitis
Walker A. ef al. BMC Microbiol. 2011 Jan 10;11:7.

Fecal transfer - disease remission within a week; complete recovery noted
after 4 months. No clinical, colonoscopic, or histologic evidence of UC in any

patient (1-13 years later).
Borody, T.J. et al., J Clin Gastroenterol. 2003 Jul;37(1):42-7.

Mutations in NOD2 and ATG16L1 associated with shifts in the relative

abundance of members of the Faecalibacterium and Escherichia genera.
Frank, D. et al. Inflamm Bowel Dis. 2011 Jan;17(1):179-84.



-
=
1

o
(=]
1

Proportion of sequences (%)
(%] g o
(=] (-]
1 1 1

]
(=]
1

=
(=]
1

(=]

| - [ Actinobacteria
[ Proteobacteria
[ Bacteroidetes
[ Firmicutes

Healthy Patients with
participants  ulcerative colitis

Number of OTUs

100 Phyla  Main groups of bacteria
"0 Deltaproteobacteria
90 Proteobacteria | [] Gammaproteobacteria
"l Unclassified
80 5 . 0 Atopobium group
Actinobacteria [J Corynebacterium group
T0H 0% 0 Dermatophylus subgroup
§§ 1 Bifidobacterium subgtoup
60 H Em "0 Unclassified
s s [ Clostridium aurantibutyricum group
50} 83 [ Enteroccocus group
19 : [ Sporomusa group
40 H L\g it [ Eubacterium cylindroides
I | [ Clostridium aminobutyricum group
30 _7 - 1] Clostndmm coccoides group
1] § g lunic
20 H |3 i o Unclassiied
0 | 8o O Anaeroflexus assemblage
10 a L §‘3 Bacteroidetes | [J Bacteroides distasonis subgroup
[ Prevotella subgroup
0 L[ Bacteroides fragilis subgroup

Healthy  Patients with
participants Crohn's disease




Different & altered composition in IBD

IBD Subsets Characterized by | Firmicutes and
Bacteroidetes and tProteobacteria

% of Clone Libranes

100

80

60

40

20

IBD-Subset

NO YES

Actinobacteria

Proteobacteria

Bacteroidetes
Other
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(Clostriciia X1Va/siv)
Frank, et al (2007). PNAS
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TL elvail 16N yvwoto;

To pikpoBiwpa tng vooou tou Crohn (CD) cuvdéetal pe T pelwon TnG HkpoBLaKkig oLKIALOG Kot tailel
pOAo otnv taboyEveon tng vooou.

Ta Faecalibacterium prausnitzii ko Escherichia coli, kupiwg, Bp€Bnkav pelwpéva Kal auEnuéva avtiotolxa
otn CD.

Aev €xel yivel cadng ocuykplon tng duoBiwong petau CD kat UC.

H SuoBiwon eival peyalutepn otn CD amd ot otnv UC, pe pikpotepn HikpoBLakn motkilopopadia, mio
TpoTomoLlnuEVN HikpoBLlakn olvBeon kal o aotabr pikpofLakn kowotnta.

AL0pOPETIKEG UIKPOPBLAKEG OUASEC oXETI{OVTAL LE TN CUVNOELO TOU KATIVIOUOTOC KOL TOV EVIOTILOMO TNG
vooou og CD kat UC.

[MwC UITOPEL VAL EMNPEACEL TNV KALVLKN TIPAKTLKA OTO
QMECO MEANOV;

AapBavovtog urton ot n CD kot n UC ivat duo Stadopetikol urtdtunol twv IONE o eninedo pikpofiwy,
TETOLEG LEAETEC Ba prmopouoayv va UUPBAAOUV OTO OXESLAOUO ELOLKWY BEPATIEUTIKWY CTOXWV.

H pkpoBrakn umoypadn edika yia tn CD og cuvOUOOUO LE TEXVIKEC ATIELKOVIONG N HE debopéva
KaATtpotekTivng Ba umopouoe va BonBrnoet otn AnPn amodpacswv otav n dtdyvwon ivat apxtkd afeBatn
petaév CD, UC kat IBS.
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MoAudiaotato mAaioto avantuéng CRC
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Current microbial therapeutic options
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Future perspectives
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Small molecules
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Next generation FMT
Standardised protocols,
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processing and administration,
stratification of patients
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Manipulated strains
Delivery of targeted
microbiome
modulators

eg SCFAs,
cytokines, phage

Live

biotherapeutics
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selected based on evidence






