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Skin Dry, acidic Limit bacterial growth
conditions, <37°C

Sloughing cells  Remove bacteria Microflora

Resident microfiorall Compete for calonization
sites

Hair follicles,  Lysozyme, toxic Kill bacieria
sweat glands lipids

TABELLA 23.2 Attivita biochimiche e metaboliche

Beneathskin  SALT i res e della flora intestinale
Mucosal surface Mucin layer * Physical barrier, trap Sintesi di vitamine Prodotto: tiamina, riboflavina,
bacteria piridossina, vitamine B;; e K
‘ ' Produzione di gas Prodotto: CO,, CH,, H,
Mucin layer Lysozyme Digest bacterial Produzione di sostanze odorose Prodotto: H,S, NH,, amine,
mlycan indolo, scatolo, acido butirrico
. Produzione di acidi organici Prodotto: acidi acetico, propionico
slgA Prevent bacterial e butirrico
atiachment to mwl::al ] Reazioni di glicosidazione Enzima: B-glucoronidasi, - e
i;d;h’l,d? to trap bacteria B-galattosidasi, a- e B-glucosidasi
Metabolismo degli steroidi Processo: esterificazione,
Lactoferrin Bind iron, P'Wﬂ“ (acidi bihari) deidrossilazione, ossidazione,
bacterial i riduzione, inversione
Lactoperoxidase Kill bacteria by generating
toxic superoxide radicals
Mucous Sloughing cells Remove adherent bacteria
membrane
Tight junctions Prevent bacteria from
invading between mucosal
cells
Beneath MALT _ Produce sIgA; phagocytic netagenomica
mucosal cells kill bacteria









Microbiota
definizione

Il microbiota umano consiste di microrganismi che
esistono su, all'interno o in prossimita del corpo
umano.

Archea, Batteri, virus, fagi, funghi



Microbioma
definizione

Il microbioma e lI'insieme dell’'ambiente e dei

microrganismi
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New trends in Clostridium difficile virulence and pathogenesis
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Al Gemelli di Roma il primo trapianto nel
Lazio di flora batterica intestinale

potrebbe rivelarsi la nuova frontiera per combattere
molte malattie, tra cui il diabete e l'obesita. A sondare
questa possibilita & un gruppo di ricerca del Policlinico
Agostino Gemelli di Roma, che ha eseguito con successo o
il primo innesto di questo tipo nel Lazio (e il secondo in \
Italia) da un soggetto sano a un paziente affetto da una
forma di diarrea legata a un'infezione da clostridium
difficile resistente agli antibiotici.

Trapiantare il microbiota - la flora batterica intestinale - ’

.-

Il trapianto - effettuato da un'équipe coordinata da

Antonio Gasbarrini, responsabile dell'Unita operativa complessa di medicina interna e
gastroenterologia del Gemelli - € stato effettuato attraverso una colonscopia eseguita
da Giovanni Cammarota della Uoc di gastroenterologia e il microbiota del donatore (un
parente) e stato preparato e purificato da Luca Masucci nell'ambito di una
collaborazione con I'Istituto di microbiologia dell'Universita Cattolica diretto da
Maurizio Sanguinetti.
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Faecal transplantation for Clostridium difficile
infection. Three cases treated in Italy

Giovanni Cammarota* _ _LUC& Ma.succi

Gianluca laniro Maurizio Sanguinetti

Antonio Gasbarrini Institute of Microbiology, A. Gemelli University

Department of Clinical Sciences, Division of Internal Hospital, Rome, Italy

Medicine and Gastroenterology, A. Gemelli University
Hospital, Rome, Italy
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ORIGINAL ARTICLE BACTERIOLOGY

Microbial culturomics: paradigm shift in the human gut microbiome
study

].-C. Lagier"*, F. Armnugm‘n"’*, M. Million', P. Hugnn', I Fagnier', C. Robert', F. Bittar', G. Fournous', G. Gimenez'
M. Maraninchi?, ).-F. Trape®, E. V. Koonin', B. La Scola' and D. Raoult'

|} Aix Marseille Université, URMITE, UMé&3, CNRS 7278, IRD [98, INSERM 1095, 2) Service de Nutrition, Malodies Métaboligues et Endocrinologie,
UMR-INRA U260, CHU de la Timone, Marseille, France, 3) IRD, UMR CNRS 7278 IRD 198, Route des Péres Maristes, Dakar, 5énégal and 4) National
Centre for Biotechnology Information, National Library of Medicine, National Institutes of Health, Bethesda, MD, USA
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/Culturing the human microbiota and
culturomics
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Culturomics: bacterial species isolated in 3 healthy donors for faecal
microbiota transplantation in Clostridium difficile infection

Luca Masucci,! Gianluca Quaranta,! Domenico Nagel,! Sandra Primus,? Lucio Romano,

Rosalia Graffeo,! Gianluca laniro,® Antonio Gasbarrini,? Giovanni Cammarota,> Maurizio Sanguinetti’

1Institute of Microbiology, Cathelic University of the Sacred Heart, A. Gemelli Foundation, Schoeol of Medicine, Rome;

2College for Healthcare Professions, Catholic University of the Sacred Heart, Claudiana, Bolzano; Internal Medicine,

Gastroenterology and Liver Unit, Catholic University of the Sacred Heart, School of Medicine, A. Gemelli Foundation,

Rome, Italy

Table 1. Media and culture conditions.
L

Pre-incubation in paediatric blood culture bottle with rumen fluid and then 5% sheep blood, Chocolate and McConkey agar under aerobic, aerobe with
2.5% C0, and microaerophilic conditions at 37°C

Pre-incubation in anaerobic blood culture bottle with rumen fluid and then Columbia and Schaedler agar under anaerobic conditions at 37°C

Pre-incubation in paediatric blood culture bottle with Brucella broth and then 5% sheep blood, Chocolate and McConkey agar under aerobic, aerobe with
2.5% C0; and microaerophilic conditions at 37°C agar under aerobic conditions at 37°C

Pre-incubation in anaerobic blood culture bottle with Brucella broth and then Columbia and Schaedler agar under anaerobic conditions at 37°C

Pre-incubation under aerobic conditions in BHI and then 5% sheep blood, Chocolate and McConkey agar under aerobic, aerobe with 2.5% C0; and
microaerophilic conditions at 37°C agar under aerobic conditions at 37°C

Pre-incubation in anaerobic blood culture bottle with stool filtered at 5 m and then Columbia and Schaedler agar under anaerobic conditions at 37°C

Pre-incubation in paediatric culture bottle with stool filtered at 5 m and then 5% sheep blood under aerobic conditions at 37°C

Pre-incubation in paediatric blood culture bottle with 5 mL BHI and then 5% sheep blood, Chocolate and McConkey agar under aerobic, aerobe with 2.5%
(05 and microaerophilic conditions at 37°C agar under aerobic conditions at 37°C

Pre-incubation in anaerobic blood culture bottle with 5 mL BHI and then Columbia and Schaedler agar under anaerobic conditions at 37°C




BATTERIISOLATI

pre-trapianto post trapianto 7gg post trapianto 15gg
A adaminococcus intesting Clostridium perfringens Clostndum bifermentans A adamicocrus infestini
Bacteroides fraglis Clostridium ramosum Clostndum sandens Alistipes onderdonkii
Bacteroides uniforms Enterococcus casselliflavus  (Enterococcus fascum Bacteroides vulgatus
Clostridum bifermentans Enterococcus fascium Enterococcus @llinamm  |Clostridium baratii
Clostridium clostridiforme Enterococcus gallinarum Enterocoous avium Clostridium bifermentans
Clostridium scindens Eschenchia coli Clostndium symbiosum  |Clostridium butvricum
Clostridium sordell Fusobacterum ulcerans Baderoides vulgatus Clostridium hathewayi
Clostridum sporogenes Pediococcus aadilactia Baderoides fraglis Clostridium sporogenes
Clostridium svmbiosum Proteus mimbilis Aadamicoccus intestini | Clostndium symbiosum
Clostridium tertium _ Ruminococcus gnavus Baderoides ovatus Clostridum tertum
donatore Enterococcus fasaum ricevente Proteus mirabilis Clostridium sandens
Enterococcus gallinarm Streptococcus anginosus  (Enterococcus avium
Eschenchia ooli Flavonifractor plautii Enterococcus faesdum
Lactobaallus reutent Enterococcus faealis
Lactobacllus rhamnosus Enterococcus gallinarum
Lactobaallus zeae Enterococcus thailandicus
Ruminococcus gnavus Eschenchia coli
Veillonella dispar Flavomfractor plantii
Protens mirabilis Lactobacillus reutert
Prevotella melanogenica Morganella morgani

Citrobacter freundi

Parabacteroides distasonis




Saggi di sensibilita antibiotici su isolati donatore

CTX (CAZ | FEP| ETP | IPM | MEM (O\Y TGC |AMP | TEC | VAN
C. freundii <= <=1S|<=1S|<=05S|<=025S|<=025S |<=05S| <=0.58
E. coli <= =185 |<=1S5|<=058|<=0.2585|<=0.258 | <=058| <=0.58
P. mirabilis >= 16S |<=18|<=05S <=0.25S | >=16R | >=8 R
E. faecium <=2S |<=0.5S|<=0.5S
E. gallinarum <=2S8 |<=0.5S 4R
IPM VAN TZP PIP |\ FOX | CLI | MRD | PEN AMC
B. fragilis 0.06 S 128/4 R 128 R 8S 64 R 2S
B. uniformis 2S 16/4 S 16 S 64 R 18 32R
C. bifermentans 0.25 S 28 16/4 S 055 15 0258 0.25/0.12 S
C. clostridioforme 1S 28 16/4S 058 05S 0258 0.5/0.25
C. scindens 05S 2S 16/4S 058 05S 0258 1/0.5 S
C. sordellii 0.258S 28 16/4 S 485 48 0.12 8 0.25/0.12 S
C. sporogenes 0.5 4S8 16/4 S 2 058 1R 0.5/0.25 S
C. symbiosum 48 28 16/4 S 64 R 2 SR 1/0.5 S
C. tertium 0.58 285 16/4 S 16 R 8 1R 0.5/0.25 S




Pyrosequencing analysis donatore e ricevente -
Phylum

Donatore:

100% —
ou k_Bacteriapp_Verrucomicrob | [ | rm | cutes 55 %
ia
80% mk_Bacteria;p__Proteobacteria B actero | d etes 40%
70%
- Wk_Bacteriapp_Lentisphaerae | [P roteo b acte rl a 4%
50% Bk _Bacteria;p_ Fusobacteria
40% . _ H
- W k_ Bacteria;p__ Firmicutes R iceve nte .
20% Wk Bacteria;p_ Cyanobacteria P rote 0] b a Cte r| a 4 6 %

10% .
" mk_Bacteria;p_ Bacteroidetes F uso b acteria 2 7 %
0
donatore  pre-FMT 7 giornipost- 15gi0rni g Bacteriapp_Actinobacteria | |1 LM cutes 26 %

familiare FMT post-FMT
Bacteroidetes 11%



Pyrosequencing analysis donatore e ricevente -

Famiglia
100% —— —_—
f__Verrucomicrobiaceae Donatore-
90% — — f__Enterobacteriaceae . '
f_Alcaligenaceae Ruminococcaceae (23%)
80% | f__Fusobacteriaceae .
0% f _ Erysipelotrichaceae VEI//OI’le//aceae (20%)
T f _Veillonellaceae .
60% L | f _Ruminococcaceae BaCteorldaceae (19%)
mf_ Peptostreptococcaceae H [0)
o | PP Rikenellaceae (12%)
mf_Clostridiaceae Clostridiaceae (5%)
40% - mf_ Streptococcaceae .
mf Leuconostocaceae Ricevente:
30% - f_ lactobacillaceae .
mf_Enterococcaceae Enterobacteriaceae (46%)
20% - f [B iell .
oo Fusobacteriaceae (27%)
10% -
. mf_Prevotelaceae Streptococcaceae (13%)
0% 4 | | lf_Porphyr.omonadaceae ) o
donatore pre-FMT Tgloml ost-FMT 15 giorni post- ::_EZ:E;Z:::E:Z% Velllone//aceae (10A)
FMT —
RICEVENTE a 7 GIORNI

Ruminococcaceae (19%), Veillonellaceae (16%), Streptococcaceae (13%),
Bacteroidaceae (8%), Lachnospiraceae (9%), Peptostreptococcaceae (5%),
Clostridiaceae (3%), Lactobacillaceae (2%) e Rikenellaceae (2%).



Petrof et al. Microbiome 2013, 1:3
http://www.microbiomejournal.com/content/1/1/3

'iﬁ’ Microbiome

METHODOLOGY Open Access

Stool substitute transplant therapy for the
eradication of Clostridium difficile infection:
‘RePOOPulating’ the gut

Elaine O Petrof' ™", Gregory B Gloor®!, Stephen J Vanner', Scott J Weese®, David Carter®, Michelle C Daigneault’,
Eric M Brown®, Kathleen Schroeter® and Emma Allen-Vercoe®

INFOCUS gilal

Elaine Petrof has |nvented a synlhetn: stool that could reset a pa!len{ s gut baclerla to cure infections.
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FDA gets to grips
with faeces

Regulator triggers efforts to standardize faecal transplants.



Consorzio batterico

=
Colture Preparazione sospensione Colonscopia
batteriche batterica
15 ceppi 109 CFU/ml. Vf=250ml

50% Firmicutes

Composizio < 30% Bacteroidetes
ne finale 10% Proteobacteria

1 0% Actinobacteria




Consorzio batterico
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Consorzio batterico
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A tempo t0 il numero medio di specie rilevate e 35. Nei tempi di studio successivi si assiste ad un aumento in

termini di diversita di specie passando dalle circa 50 descritte al T1 fino alle 70 rilevate al T4.



Considerazioni

Studi mediante metagenomica hanno stimolato la “riscoperta” del microbiota
umano intestinale attraverso la produzione di una grande quantita di dati.

* Metagenomica necessita di elevata conoscenza biostatistica ed un attento
disegno dello studio

e La colturomica ha dimostrato in alcuni casi di superare la metagenomica.
e | dati sono talvolta discordanti

* La colturomica e lunga e laboriosa, ma e possibile controllare i ceppi isolati.



Considerazioni
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Vincenzo Tiberio

“Lunga e difficile e |a via della ricerca, ma alla base di tutto c’e 'amore”
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