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GLOSSARIO

Microbiota: e I'insieme dei microrganismi simbiotici che
convivono con l'organismo umano senza danneggiarlo. Flora
batterica intestinale o microflora.

Microbioma: e l'insieme del patrimonio genetico e delle
interazioni ambientali della totalita dei microrganismi di un
definito ambiente

Tassonomia: classificazione dei batteri

Example of Akkermansias taxonomic tree:

Phylum Class Order Family Genus Species

Verrucomicrobia | Verrucomicrobiae | Verrucomicrobiales | Verrucomicrobiaceae | Akkermansia | A. muciniphila
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CHARLES|
DARWIN

- “Itis not the
strongest of the

~ species that
survives, nor the
most intelligent,

¢ but the one most
" responsive to
change.

~Charles Darwin, 1809
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L’ALBERO DELLA VITA
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MICROBI, GERMI, BATTERI,
VIRUS, PARASSITI
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MICROBI E STORIA

la microbiologia si e sempre
Interessata al microrganismi
patogeni.

per troppo tempo abbiamo

visto i microrganismi solo
come fonte di malattie
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Normal microbiota of the

conjunctiva

1. Coagulase-negative
staphylococci

2. Haemophilus spp.

3. Staphylococcus aureus

4. Streptococcus spp.

Normal microbiota of the nose

1. Coagulase-negative
staphylococci

2. Viridans streptococci

3. Staphylococcus aureus

4. Neisseria spp.

5. Haemophilus spp.

6. Streptococcus pneumoniae

Normal microbiota of the
stomach

. Streptococcus

. Staphylococcus

. Lactobacillus

. Peptostreptococcus
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Normal microbiota of the skin
1

2.
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. Staphylococcus aureus
. Streptococcus spp.

. Bacillus spp.

. Malassezia furfur

. Candida spp.

. Mycobacterium spp.

Coagulase-negative
staphylococci
Diphtheroids (including
Propionibacterium acnes)

(occasionally)

Normal microbiota of the
urethra
1.
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. Diphtheroids

. Streptococcus spp.

. Mycobacterium spp.
. Bacteroides spp. and

. Peptostreptococcus spp.

Coagulase-negative
staphylococci

Fusobacterium spp.

Normal microbiota of the

outer ear

1. Coagulase-negative
staphylococci

2. Diphtheroids

3. Pseudomonas

4. Enterobacteriaceae
(occasionally)

1. Viridans streptococci

2. Coagulase-negative
staphylococci

. Veillonella spp.

. Fusobacterium spp.

. Treponema spp.

. Porphyromonas spp.
and Prevotella spp.

. Neisseria spp. and
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Branhamella catarrhalis
8. Streptococcus pneumoniae

Normal microbiota of the mouth and oropharynx

9. Beta-hemolytic streptococci
(not group A)

10. Candida spp.

11. Haemophilus spp.

12. Diphtheroids

13. Actinomyces spp.

14. Eikenella corrodens

15. Staphylococcus aureus

Normal microbiota of the
small intestine

1. Lactobacillus spp.

2. Bacteroides spp.

3. Clostridium spp.

4., Mycobacterium spp.

5. Enterococci

6. Enterobacteriaceae

Normal microbiota of the
vagina

. Lactobacillus spp.

. Peptostreptococcus spp.
. Diphtheroids

. Streptococcus spp. -

. Clostridium spp.

. Bacteroides spp.

. Candida spp.

. Gardnerella vaginalis
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. Bacteroides spp.

. Fusobacterium spp.

. Clostridium spp.

. Peptostreptococcus spp.
. Escherichia coli

. Klebsiella spp.

. Proteus spp.

. Lactobacillus spp.

. Enterococci
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Normal microbiota of the large intestine

10. Streptococcus spp.

11. Pseudomonas spp.

12. Acinetobacter spp.

13. Coagulase-negative
staphylococci

14. Staphylococcus aureus

15. Mycobacterium spp.

16. Actinomyces spp.
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DENTRO DI NOI...
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NON DOBBIAMO ESSERE
RAZZISTI

we're not




Al

There are more than P
3 MILLION -
MICROBIAL GENES .0
in aur gut microbicta :

enes than in the

HUMAN GENOME' /]I
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APPROXIMATE
WEIGHT OF
THE TOTAL

GUT

MICROBIOTA

EFFECT OF ANTIBIOTICS ON GUT MICROBIOTA'™2

#* & The GUT MICROBIOTA is tha
= W n=me for the microbs populetion
Iheing in the intasting. 1 is estimsated to
contain at least 1800 gansra and
15,000-36,000 epecies, most of which
have nevar been successfully culturad.
The gut microbicta hes co-evohed with s
hioet over mileria and provides benefiis 1o
its host including digestion, nuirent
production, detosification and immunity:
COne of the ways pathogens and
commenzals imeract with their host s vz
the emprassion of microbe-associated
maolaculer pettarms (MAMPE) which difiies
through the mucus leyer and stimulate
pattern-recognition receptors (PRRS) of
dendritic calls, M cels and intastina
epithalisl cells (ECs). In normel heslty
indriduds the gut microbiome s diverss
and with an sbundance of beneficial
pactara which promotes probective
intestingl immuns responses.

INTESTIMAL EPITHELIAL

k CELLS (IECs) act a=s a physical
berrier that prevents commensas from
entering the lamina propris end integration
of microioial signals. Tight junctions forma
continuous intercaliuler bamer betwean
|EC= and regulate sslective movement of
solutes Boross the epithelum.

GOBLET CELLS secreta mucin

W], Thay reapond to the gut

microbioma by incressing mucin
production, increasing Muc? sulfste
noonporation (increase resistencs o
enzymatc degradation of mucus) and
inhicit pathogen adheranca.

MUCUS LAYER is 8 major
mediator of [IEC—commensal
Interections. It conslets of two layers
of secreted mucn. The inner leyer s sensa
and devoid of commensal bactera The
outer lzyer is more loose end housss
commensal bactena and antimicrobial
proteins. The mucus leyer prevents IECs
from direct coniect with commensal
bacteria end ther moleculsr componants.
Commenssls promote strengthening of the
mucys barriar.
GUT MACROPHAGES develop s
non-inflemmatory profils and do not
produce pro-inflammatory cylokines in
responss 1o MAMPS.
DEMDRITIC CELLS protect against
infaction whie mainieining immuna
tolerance by producing high levels of
anfi-nflammatory cylokines, a.g. IL-10.

MICROFOLD CELLS (M cells)
irensport bacteris and bactenal

antigens to immuna cals.

.:INTF{A.EPITHELIA.L
LYMPHOCYTES are influsnced by
the gut microbiota via MARNPE and secrate
anfimicrobial proteing, 8.9, defensins,

cathelicidns, C-type lecting.
T CELLS produce protective
—cytokines, eq. IL-ZE
. -PLASMA CELLS procucs largs
WY amounta of secrstony igA, which
" impairs pathoganic bacterial
atiechmant 10 mucosal epithaium,
thensbore interfaring with pathogenicity

HOMEOSTASIS

OUR GUT
MICROBIOTA
EVOLVES
THROUGHOUT
OUR ENTIRE LIFE
and is the result of a
varnety of influencas;

GEMETIGS STRESS

ANTIBIOTIC

OVERVIEW OF RELATIVE ABUNDANCE OF KEY PHYLA OF GUT MICROBIOTA IN ANTIBIOTIC TREATED ADULTS

HYGEINE
PRACTICES

© 00

MOHDE OF DRUGS!
DELIVERY ANTIBOTICS

SURGERY  ENVIRONMENWT

\:.‘. Artibiotiz administration resutts in
® et sigrifficant reduction in GUT
MICROBIOTA size end dvaraity. Tha is
=2an &3 increased coloniEation by
arinotic-resstant bactersl species, a.g.
Ciastrioium oificie, Candida abicans,
zalmanslla, C. perfringans typa A,
Staphlyococcus aunsus, Enfamcocous
fascals, Sreplococcus pnewmaonizs, and
reduction in butyrete-producing apecies,
8.0. Feacalbactanum, Subdodgranuim,
and unculiered Auminccoccecass,
Aasshuiz, Coprococous and
Lechnosokacsss.

Shudies have ghown that while much of the
civersity eveniualy racovered, thens wana
still esvaral Epades that faled o recover
after four weara, suggesiing thet aven &
shiort coursa of entibictica may cause
parmanent changas 1o gut microbioma.
Health implications for low-dhvarsity gut
microbiota incude inflammatory bowal
cisasss, Bultmmune diesase, alargies,
obasity, cancer, mental linsss end autam.

E"“t INTESTINAL EPFITHELIAL

] CELL (IEC) barier function is
altered due to changse in MAMP
concantretions.

Reduced expression of tight junction
proteing lsads 1o increasad intesting
permasbifty and enhenced bacierisl
p=netration into the lamine proprs. This
cam set off 8 vickous cycle of inflammation
and pro-inflammatony mmune responses
leading to destruction of tight gep junctions
and IEC epoptoeis, increesed permeabiity
and more inflammetion.

Tha composition of
GUT MICROBIOTA

IS UNIQUE / )

1o each individual,

just like our
FINGERPRINTS'

Shifta in the tha intestinal microbiota

induce defects in mucin production

&nd ahtarstions in MAMP
COnCenirations.
A defectve MUGUS LAYER canlsad to
increased MAMP diffiusion, commensal
conect with |ECs amd commanssl
franskocation to undarying laming propria.
Hyper-atimulation of IECs and commarnssl
transiocation kead to further disnuption of
intestingl homeostesis and further hoss
pathology and inflammation.

GUT MACROPHAGES adopt an
Inflammatorny phenotype and
produce IL-5 end TMF-slpha which drives

nflammation ard cell demage.

« INTRAEPITHELLAL
LYMPHOCYTES respond to
chengea in MAMF concantrations through
decrassed secretion of antimicrooal
proteing. This may promiote inflammation
and increasad susceptinlity to intestinal
dzaases,
T CELLS decrsase eacration of
. ' prosective cytokines and increase
sacretion of pro-inflammatony cytolines
DEMDRITIC CELLS protect 2gainst
infection while maintsining immuna
toderence by producing high lewets of
enfi-nflammatony cylokinss, a.g. IL-10
MICROFOLD CELLS (M calls)
becterial antigens 1o immuna cells
which promotee &n inflemmatony immuna

FEESpONEa.

The gut micrabicta of individuals who hawe been freabod with anfibiofics cxparioncos
massiva shifts in divorsiy, which may couse permanent changes to phyla distribubion.
Dmmatia docling in bactoroidches and acfinobactonia can be obsened immedinboly affor

arbotic realment,

Ewon oftor four yoars, $he microbicta is yol to recover s former diversity and distribusion.
Irharestingty. 1hena 5 a sgnficant incraasa in prolecbactera. Al prolecbactera &g
gram-negativa, with an outor eyer of ipopolsachandos which is strongly associated with
Inflarmmation, Memizers of tha Protecbactena pium nclude eschenchia, saimonala, wiong,

halicabactor, and yorsinia.
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COSA SIAMO? UMANI?

90 % microbes

We are composed of « Eucaryotic
several species: + Bacterial

* Archaea
As adults our microbial + By about 10 fold

census exceeds the total
number of our own human
cells

The largest collection of * With10™" celis!!!!

microbes resides within the *Several hundreds of species
intestine * «The GUT MICROBIOTA»

100 % Human ?

‘5 8
@

10 % human ells
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essenziale per la biosintesi degli
aminoacidi, vitamine,
neurotrasmettitori, ormoni, per
la digestione delle fibre
alimentari in acidi grassi a catena
corta

The Human Intestinal Microbiome
in Health and Disease

Susan V. Lynch, Ph.D., and Oluf Pedersen, M.D., D.M.Sc.
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N ENGL ) MED 375,24 NEJM.ORG DECEMBER 15, 2016
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MICROBIOTA

Gut Microbiota Functions

Influences

Immune maturation
and homeostasis

Host cell proliferation

Vascularization

Neurologic signaling

Pathogen burden

Intestinal endocrine
functions

Bone density

Energy biogenesis

Biosynthesis
Vitamins
Steroid hormones
Neurotransmitters

Metabolism
Branched-chain and
aromatic amino acids
Dietary components
Bile salts
Drugs
Xenobiotics

| —

Disease Indications

Neurologic
Psychiatric
Respiratory
Cardiovascular
Gastrointestinal
Hepatic
Autoimmune
Metabolic
Oncologic

——————
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MASSIMA VALORIZZAZIONE




ANSA.it - Ultima Ora - Merda d'Artista, 275mila euro all'asta

Merda d'Artista, 275mila euro all'asta

Sull'etichetta la scritta 'Prodotta e inscatolata nel 1961°

(ANSA) - MILANO, 7 DIC - Una delle famose scatolette di 'Merda

Redazione ANSA d'artista’ di Piero Manzoni & stata venduta al prezzo di 275 mila
@ MILANO euro, compresi i diritti d'asta, presso la casa milanese "Il Ponte',
, dove si e tenuta una vendita di Arte Moderna e Contemporanea. Si
07 dicembre 2016 , \ : .
12:28 tratta del record mondiale d'asta per una di queste scatolette di latta,
- - del diametro di 6,5 centimetri e 4,5 d'altezza, sulle quali compare
I'etichetta: 'Merda d'Artista. Contenuto netto gr.30. Conservata al

naturale.

Prodotta e inscatolata nel maggio 1961". Piero Manzoni (Soncino,
1933 - Milano 1963) ne produsse 100, firmate e numerate (quella
venduta ieri € la n. 69).

In realta non si sa se l'etichetta dica il vero circa il contenuto, in
guanto nessuna scatoletta € mai stata aperta, semplicemente
perché un gesto simile le avrebbe fatto perdere il suo valore, che
negli anni € andato sempre piu crescendo, essendo ritenuto uno dei
maggiori esempi di "provocazione artistica" della storia.
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IL FUTURO
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