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<+ 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.
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Methods to study
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THE HUMAN N

Bacteria, fur and viruses outnumber human cells in the body
by a factor of 10 to one. The microbes synthesize key
nutrients, fend off pathogens and impact ything
from weight gain to perhaps even brain
pment. The Human
Project is doing a census of the microbes
and sequencing the genomes of many
The total body cou s not in but its
belie over | different

species ive in and on the body

in the include:

§ Helicobacter pylori
B Streptococcus thermophilus

in the include

Lactobacillus casei
Lactobacilius reuteri

Lactobacillus gasseri

Bacteroides fragilis
Bacteroides thetaiotaomicron

Lactobacillus rhamnosus
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§ Escherichia coli
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Clostridium difficile
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in the
include
# Streptococcus viridans
8§ Neisseria sicca
§ Candida albicans

B Streptococcus salivarius

in the include:

§ Pityrosporum ovale

§ Staphylococcus epidermidis
§ Corynebacterium jeikelum
8 Trichosporon

§ Staphylococcus haemolyticus

nclude:

8§ Ureaplasma parvum

§ Corynebacterium aurimucosum




Increasing numbers

Increasing diversity
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First 3 years of life — Microbiota is
highly variable “The sensitive period”
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Phylogenetic composition of bacterial communities evolves toward
adult composition over the first three vears of life in all populations
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Microbiota diversity increase with age

Least diverse in > 50 yr old men
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Bacterial diversity increases with age in all populations.



AgLTOVPYLEC LIKPOPLOUATOC

7. Modulation of central
nervous system
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6. SCFA production by
fermentation of dietary fiber «=>

1. Protection against
pathogens
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vitamins
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fat storage ,

4. Promotion of
intestinal
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3. Immune system
development
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Microbial-derived signals modulate numerous hallmarks of cancer
through diverse mechanisms.
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CRC vs Healthy Theodoropoulos/Gazouli et
al

Spearmann Correlation
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Richness is higher in HC which means that we have a loss of
bacterial populations in CRC

P=0.034 (ANOVA)
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B-diversity is a qualitative measure which basically tells us how
different one microbiota is from another
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4 ) N ) A . } N . A
Screening Prognostic and/or Modulation for CRC Modulation for
biomarkers predictive biomarkers treatment CRC prevention
* Detect CRC * Predict clinical outcomes * Modify microbiota to * Modify microbiota

or adenoma in in patients with CRC improve immunotherapy or to prevent CRC in
asymptomatic * Predict treatment responses chemotherapy responses high-risk or average-risk
individuals or adverse effects or reduce their adverse effects populations
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Type of markers ‘fai # s\ /Approaches
* Microbial genes ;‘ * Dietary intervention
. M?crobialmetabolites ! w {} \ 9 ﬁ : E Prebilcrti.cs
* Microbiota-related : Ll Probiotics

serological markers {} \ \ ﬁ o FMT
Samples \3\ % /| * Antibiotics
. Faecal,oral, blood or ‘ {I ?C;, ‘ * Postbiotics or microbial

tumour tissue metabolites y

\ J

Nat Rev Gastroenterol Hepatol 16,690-704 (2019)



Gut Microbiota Shapes the Efficiency of

Microbes
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» At the single organism level, the role of microorganisms

as aetiological agents (or risk factors) in carcinogenesis is
well established.

> A causal relationship between the human symbiotic
microbiome and the development of cancer is not firmly
established.
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Setting
Biomarker discovery

Faecal microbial
markers for CRC
screening

Prognostic
biomarkers for CRC

Challenge

Imperfect sensitivity and specificity

Uncertain test performance across
ethnic groups

Uncertain test performance with dietary
changes, drug use, or with other comorbid
diseases

Inconvenient sampling logistics

Mostly markers from tumour tissues

Microbiota manipulation to prevent CRC or improve therapy

Dietary intervention

Probiotics to
prevent CRC or
improve therapy

Antibioticsto
remove deleterious
bacteria

Faecal microbiota
transplantation

Optimal dietary components and their
amounts undefined

Optimal strains, dosage and formulation
of bacteria undefined

Lack of standardization and regulatory
framework

Lack ofspecific antimicrobial activity for
many standard antibiotics

Risk of transforming pathogens and other
microbiota-related diseases

Optimal transplantation regimen undefined

Lack ofregulatory framework

Possible solutions and directions for research

Combination panel of different microbial
markers, molecular markers and occult
blood tests

Validation cohorts using different populations**#*

Identification of core biomarkers robust across
populations ¥-31-474

Standardized methods of sample collection
and quantification for the microbial markers

Use of residual buffer from occult blood test
cartridges®®*

Development of a point-of-care test

Identification of faecal or oral markers as
surrogates for easier sample accessibility

Meed for nutritional and clinical studies

Need for bacteriological viability and
clinical studies

Formalization of IND application or other
regulatory frameworks

Use of narrow-spectrum antibiotics

Development of highly selective
bacterial-targeting strategies

Rigorous donor screening

Dewvelopment of defined microbial communities
as alternatives to whole-faeces transplantation

Consensus guidelines and clinical trials to define
the optimal regimen?®*

Formalization of IND application or other
regulatory frameworks



Current microbial therapeutic options Future perspectives
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Key points

O kapkivog tou maxeoc evtepou (CRC) elvatl €vag armd TOuC MO CUXVOUC KOPKLVOUC
TIOYKOOULWG, KATOTAOOETAL TPIto¢ O0oov adopd tnv emimtwon kot SeUTEPOC OTN
BvnoLlpotnTa METOEL OAWV TWV KOPKIVWV.

To pLkpoBiwpa Tou eviEpou TepAaUPaveL Evav PeydAo TANBUCUO ULKPOOPYAVICUWY
mou aAAnAemdpoUlv OTEVA HE TO EVIEPIKA KUTTAPA TOU EEVIOTH KOl MUTTOPEL va
ETINPEACEL TNV AVOOoLa KAl TO LETAPOALCUO OTO YOOTPEVIEPLKO CWARVAL.

JUUPWVO PE TIELPOAUOTIKA OTOLXELD, TO UIKpoBlwpa TOu €VIEPOU EUTTAEKETOL OTN
dnuloupyia, tnv €€€ALEN Tou CRC Kal TNV aAvTAmoKpLor Tou otn Beparmeia.

OuolaoTikee aAlayec otnv adBovia OuyKeKpLUEVWY Baktnplwv pmopouv va
avixveuBouv o aoBeveic pe CRC kal pmopel va xpnolpevoouv we PLodelkTeg ya Tov
EAEYXO TNC VOOOU, TNV TPOYVWOoN KoL TV IpoBAePn TnC avtamokplong otn Bepareia.

H Sltapopdwon tou UIKPOBLWUOTOC TOU EVIEPOU Eilval Lol TIOAAA UTTOOXOMEVN
OTPATNYLKA YL TNV Evioxuon TNG AMOTEAECHATIKOTNTOC TNG Beparmeiag Kol T HeElwon
Twv SUOUEVWYV ETILITTWOEWV Twv Bepamelwv CRC.

H peAAovTikn €peuva Ba TPEMEL va EEETACEL TOUC KAAUTEPOUC TPOTIOUC pUBULONG TOU

EVIEPLKOU  HIKpoPuwpatog kol va  Olepeuvviiosl  ta  Bpaxumpobeopa kot
LOKPOTIPOOECOL OPEAN TOU HECW KALVLKWY SOKLUWV.
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Microbiome in Human Health and Diseases

The present online course in Microbiome in Human Health and Diseases has a clinical
focus on understanding the microbial communities as well as their diversity, and how
they impact our health and disease processes. Students have the opportunity to learn
about the role of microbiome in different pathologies. Additionally, they will be exposed
to the concepts and methodologies involved in the study and characterization of the
microbial communities.
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