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The gut is the major site of contact in the body for foreignh antigens

"the entire microbial community living in symbiosis with our body,,

10 times more microbial cells
than mammalian cells

100 times more genes

Resident microbiota consisting
of 1010 -1012 organisms per
gram of luminal content.
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The microbiome as a superorganism

PHYLUM CLASS ORDER FAMILY GENUS SPECIES

examples examples examples examples examples examples

Actinomycetales Corynebacteriaceae

Bifidobacteriales
Actinobacteria

Coriobacteriales Coriobacteriaceae

Bacterial microbiome
10'2 bacteria per gram

Clostridiaceae

Clostridiales

Mycobiome

1—2% of total microbial biomass, < 1% of total
genetic material

Includes ubiquitous colonizers such as Candida

species and transient passengers

10%-10° virus-like particle per gram

Eukaryotic viruses *

Phages, especially
Caudovirales

Lachnospiraceae

Ruminococcaceae

Firmicutes
Veillonellales mp  Velllonellaceae

Lactobacillales
Enterococcaceae

Bacillales e Staphylococcaceae

Sphingobacteriales Saeet Sphingobacteriaceae pem

Bacteroidaceae
Bacteroidetes

Tannerellaceae

Bacteroidales

Rikenellaceae

Prevotellaceae

Enterobactorales Enterobacteriaceae

Proteobacteria 2 Desulfovibrionales Desulfovibrionaceae
Helicobacter

Campylobacterales Helicobacteraceae Helicobacter pylori

Verrucomicrobiales Akkermansiaceae Akkermansia A;::'m":
Iliev DI, et al. Gastroenterology 2021;160:1050-1066




Factors influencing the composition and function of the microbiota

normobiosis

dysbiosis

Mode of delivery




Microbiota is acquired at birth and during lactation

A Mother's body habitat:
@ Oral mucosa
Vagina
Skin

Baby's delivery mode:
@ Vaginal
@ Cesarean

PC1: 12%

C-section: typical skin taxa, including Staphylococcus spp
Vaginally delivered: Lactobacillus, Prevotella, Atopobium, or
Sneathia spp.
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Mom-Oral

Mother's body habitat or Baby's delivery mode

Momi  Baby1
Vagina

Mani-Wagina

Baby-Yaginal

kom-SXin

Mom2 Baby2 Mom3 Baby3d Momd Babyd

Vagina

Vagina

Vagina

Mother’s vagina or Vaginally-delivered baby

Other
Streptococous
Staphylococous
Sneathia
Propionibacterineae

" Prevotella
Pasteurgllacaas

" Neisseria

" Micrococcineas

¥ Lactobacillus

" Haemophilus

® Corynebactarinaas
Corobacterineas

" Bacillales

" Acinetobacter

Baby-Cesarean

Lachnospiraceae In. Sed.
Staphylococcus
Bacteroidetes
Dialister
Succinivibrionaceae
Conynebactenum
Ureaplasma
Ruminococcacaas

W Lactobacillaceae
Lachnaspiraceae

" Megasphaera
Chryseobacterium
Veillonellaceae
Sneathia

= actobacillales

= Fusobacleniaceas
Atopobium

= Prevotellaceae

= Pravotella

= Lactobacillus

Dominguez-bello Proc Natl Acad Sci U S A. 2010 June 29; 107(26)

: 11971-11975



Establishment of the microbiota

CHILDHOOD ADULTHOOD

0~1month 1~6 months ' 6~24 months
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Clemente et al. Cell 148, (2012), Pages 1258-1270



Diet and drugs can affect the microbiota
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Functions of the intestinal microbiome

Food Vitamin Brain
breakdown metabolism development

4 N\ [/ )
Immune Defense

system against
maturation pathogens
/




From EUBIOSIS to DYSBIOSIS
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Pregnancy vs bottle feeding Genetics Drugs Environment Diet
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Healthy microbiota (Loss of eubiosis)
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struttura del microbiota e dinamica

Dysbiosis

| Q o

Diet \ Host .

geneﬂcs
-0 \ C)/*” lnfectlon or

inflammation

O

O O Symbiosis

Resilience of the gut microbiota = the capacity to return to the original state upon perturbation. “Pathologic” dysbiosis
occurs when a set of environmental and host-related factors exceed the resistance and resilience of the microbiota



Is the microbiome relevant for human health (and for clinicians)?



Colonization Resistance: Battle of the Bugs or (failed) interaction with the Host?
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Acute dysbiosis : described with the “Anna Karenina principle”

“All healthy microbiomes are alike but dysbiotic communities are all
dysbiotic in their own ways” ( Zaneveld et al 2017 ).

Examples of Diseases in which the Microbiota has been involved:

Parkinson’s Disease

Rheumatoid Arthritis

Systemic Lupus Erythematosus

Inflammatory Bowel Diseases

Liver Diseases

GVHD and Hematologic Malignancies
Colo-Rectal Cancer

Many Others (MDR, Metabolic Diseases, etc.).....

Alanna M. Spees AM, et al. PLoS Pathog. 2013;9(11):e1003730



How can we use the info?

e

Risk prediction Stratification theraphy
for best

treatment
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Cellular components !
Extracellular Matrix Epithelial cells

Components

+ Non-cellular components 5

Immune cells

Vasculature

| Stromal cells
and fibroblasts !
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Microbiota

Genotoxic Molecules



Gut microbiota influences carcinogenesis

Resisting
cell death

Evading
growth
suppressors

Sustaining
proliferative
signaling
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Fulbright et al 2017 PLoS Pathog



F. nucleatum

* Higher abundance in CRC patients
 Intratumoral/tumoral localization
* Biofilm production

* MoA: FadA activates pathway E-cadherin-B
catenin

* pro-tumorigenic environment

* Inhibits IS by Fap2-TIGIT

e Upreglates miRNA21 (>> cancer cells
proliferation)

@ Biofim positive
Rectum & Biofim negative



How TME-microbiome-T cells interact in CRC patients and its functional outcome

A

Multidimensional FACS
immunophenotyping

i @
Unsupervised FACS )
immunophenotyping e Tumor sampling &

Forward light scatter immune cells isolation

ight scatter

Side |

(FsC)

e 184 CRC patients

/ 87 women

Survival analysis

102
]

“

“

Survival
o B

Relatve abundance

Metagenomics analysis

.1 GS rRNA gene

Sampling of tumor- sequencing

associated microbiota

1. Sustain a suppressive microenvironment

2. Inhibit killing capabilities

3. Regional compartimentalization



CRC lesions areii

nfiltrated by INKT cells

BUT
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3 iNKT cell infiltration correlates
5 with poor patient outcomes
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F. nucleatum induces iNKT17 cells

Microbiome profiling highlights
the presence of IT Prevotella and F.nucleatum

Prevotella (ASV450) - I

Prevotella (ASV68) - I

Fusobacterium (ASV183) - N
Odoribacter (ASV144)
Bacteroides (ASV3254) -
Bacteroides (ASV3439)
Bacteroides (ASV2415) - *
Bacteroides (ASV2324)
Bacteroides (ASV2549)
Bacteroides (ASV2192)
Bacteroides (ASV2321)
Alistipes (ASV88) -
Bacteroides (ASV3016)
Prevotella (ASV96)
Blautia (ASV3161)
Clostridium XlVa (ASV2936)
Porphyromonas (ASV61) -
Mollicutes uncl. (ASV204)
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F.nucleatum induces IL17 secretion by iNKT cells

Lattanzi*, Strati*, 2023; Mucosal Immur



Functional consequences of Fn-iNKT interaction

Induces GMCSF and IL17 production
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Distal tissues are enriched in Porphyromonas Gingivalis
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P. gingivalis impairs INKT cell cytotoxicity
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P. gingivalis exerts its effect on iNKT cells through CHI3L1
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Ecoli  p anaerobius B tagils E coli, B fragilis, P anaerobius

* Produce TOXINS
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H. pylori

UPRJ/ER stress

=]
e,

\ Oxidative stress
H
= = S




Positive outcomes

Relative abundance of OTUs
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Microbiome Signatures
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Lachmospiraceae 8 1 57FAA 133 65 159 185 234 129
Diglister inisus 146 143
Ruminococcus gnavus 1107
Bifidobacterium fongum 103 86 52
Subdbligraruium spp- 46 81 | 38
Lachmospiraceae 5 1 63FAA | 32 | 108 71
Evbacterium afigeans 63 B6 70

Stepiococcus salivanus JEEEECE 54
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A faecal microbiota signature with high specificity for
pancreatic cancer

Fce Kartal @ ,"? Thomas S B Schmidt @ ,! Esther Molina-Montes @ ,3*

Sandra Rodriguez-Perales © ,** Jakob Wirbel ® ,"* Oleksandr M Maistrenko @ ,°
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Alfredo Carrato @ ,*"® Hans-Peter Erasmus,” Lidia Estudillo @ ,**

Fabian Finkelmeier,*'® Anthony Fullam @ ," Anna M Glazek,' Paulina Gémez-Rubio,*”

Rajna Hercog,'" Ferris Jung @ "' Stefanie Kandels @ ,' Stephan Kersting @ ,'%"

Melanie Langheinrich @ ," Mirari Marquez,™* Xavier Molero,'*">"®

Askarbek Orakov @ ," Thea Van Rossum @ ,' Raul Torres-Ruiz @ ,*°

Anja Telzerow @ ,"" Konrad Zych @ ,' MAGIC Study investigators, PanGenEU Study
investigators, Vladimir Benes @ ,'" Georg Zeller @, Jonel Trebicka ® ,*"”

Francisco X Real ® ,*'®'? Nuria Malats @ ,* Peer Bork @ 202122

What are the new findings?

» Stool microbiota-based dassifiers are described
that predict PDAC with high accuracy and
specifidty, independent of disease stage, with
potential a5 agents for non-invasive diagnostics.

» A faecal metagenomic dlassifier identified

PDAC with an accuracy of (.84 area under the

in a Spanish cohort, based on 27 species. The
accuracy improved to up to 0.94 AUROC when

antigen (CA) 19-9 serum marker.

=01 0 a1

» The dassifier was walidated in an independent
German PDAC cohort (0.83 AURDC), and PDAC
receiver operating characteristic curve (AUROC) disease specificity was confirmed against 25
publicty available metagenomic study populations
with various health conditions (n=5792).
combined with the less specific carbohydrate » The presence of marker taxa enriched in
faecal samples (Veilonella, Streptococaus,
Akkermansia) and also taxa with differential

Microbial signature for POAC classif aticn
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abundance in healthy and tumour panareatic

tissues (Bacteroides, Lactobadilus,

Bifidobacterium) was validated by fluorescence

in situ hybridisation.



Gut microbiome can predict disease progression
From liver cirrhosis to HCC

f
B Cirrhosis no HCC (group 2) = Cirrhosis HCC (group 1) o
a i
2 Bifidobacterium Bacteroidales !
‘\4 , . mm b: Bifidobacterium_adolescentis ,‘ummmgfggsz £ i
} EE < Bifidobacteriaceae Enterococcaceae £ 2 - !
El d: Bifidobacteriales Enterococcus a !
mm e: Bacteroides Phascolarctobacterium B :
B f: Bacteroidales Q i
B g Enterococcus g-::ggg:ctenum_adolexenus = - .
El h: Enterococcaceae i cterum = -
Bifidobactenaceae =
= lautis R g
= Bl j: Oscillospira A > A : &
El k: Ruminococcaceae - > 0
B |: Phascolarctobacterium LDA SCORE (log 10) -
i T T
/ Healthy Cirrhosis Cirrhosis
/ controls no HCC HCC
r | {group 3) (group 2) (group 1)

Ponziani, Hepatology 2018



Intestinal Microbiota and Relapse After Hematopoietic-Cell Transplantation

A B Eubacterium limosum
014 @crOTUB14
- crOTUs 2022-3@
©OcroTUs 18301 % ocﬁ /O
05 - erOTU 1790 crOTU 1439

G

Q.

Multivariate P

1 -
Il Firmicutes Il Froteobacteria T
g Tenericutas I Spirochaetes 0.8 0.9 1.0 1.1 1.2 1.3
Z I Bacteroidetes B Verrucomicrobia x
- I Actinobacteria Il Other bacteria Hazard Ratlo for Rela pse/POD

N=541 patients admitted for allo-HCT with a 2-year follow-up peled JU, et al.J Clin Oncol 2017 May 20:35(15)-1650-1659



Microbiota as Predictor of Mortality in Allogeneic Hematopoietic-Cell
Transplantation

J Higher diversity of intestinal

B Overall Survival — Cohort 1 C Overall Survival — Cohort 2 microbiota was associated with a

1.00 lower risk of death in independent
cohorts

J Subgroup analyses identified an
association between lower intestinal

Lower diversity diversity and hlgher risks of

transplantation-related death and

Hazard ratio for death, 0.75 Hazard ratio for death, 0.46 death attributable to graft'VerSUS'

(95% Cl, 0.58-0.96) (95% €1, 0.26-0.82) host disease
0.00 T T 1 1 000 | 1 I 1 . .
0 6 12 18 24 0 6 12 18 24 (J Baseline samples obtained before

Months after Day 21 Months after Day 21 transplantation aIready showed
No. at Risk No. at Risk . . . . .
Higher 354 289 220 159 116 Higher 87 60 44 34 26 evidence of mlcroplomg disruption,
Lower 350 281 204 164 129 Lower 92 57 37 24 15 and lower diversity before
transplantation was associated with

poor survival

1.00=

Higher diversity

0.75- Higher diversity 0.75-

0.50 Lower diversity 0.50

Proportion Surviving
Proportion Surviving

<
o)
wn
1
o
P
wn
1

Peled JU, et al. N Engl J Med . 2020 Feb 27;382(9):822-834



Microbiota as Predictor of Mortality in Allogeneic Hematopoietic-Cell
Transplantation

(J Observational study, including 8767 fecal samples obtained from 1362 patients
undergoing allogeneic hematopoietic-cell transplantation at the four centers

. The microbiota composition of fecal samples was profiled by means of 16S ribosomal
RNA gene sequencing

A Change in Diversity of Intestinal Microbiota during HCT Period

405 MSK

e Duke
e Regensburg

204 7 .o Hoklaiio Patterns of microbiota

-3 disruption characterized by loss
of diversity and domination by
single taxa

Intestinal Diversity

I 1
-20 -10 0 10 20 30

Peled JU, et al. N Engl J Med . 2020 Feb 27;382(9):822-834



Therapeutic approaches



Microbiome-drugs interaction

Drug Hnmmhanpmnic Effect of the gut Implicated microbe  Postulated effect of
microbiota on drug or microbial enzyme the gut microbiota
pharmacokinetics (if known) on drug

bioavailability
(Filactivity/toxicity
Amiodarone  Class lll antiarrhythmic 1 absorption Escherchia coll Nisske 1 F
1917

Calcitonin Calciotropic hormone metabolism 1 F and activity
(protaclysis)

Diclofenac Non-stercidal anti- t metabolism B-glucuronidase en- 1 toxicity (enterchep-

inflarmmatory drug (deglucuronidation) and  zymes atic circulation)
delayed excretion

Digaoodn Cardiac glycoside 1 metabolism (reduction) Eggerthella lents | Fand cardiac re-

HPONSE
Indomethacin Mon-stercidal antkin-  t metabolism B-glucuronidase en- 1 toxicity (enterchep-
flammatory drug (deglucuronidation) and  zymes atic circulation)
delayed excretion

Insulin Anti-diabetic drug t metabalism Prolease enzymes | F and activity
(protaclysis)

Irinotecan Topoisomerase | 1 matabolism fglucuronidase 1 todcity (regenera-

inhibitor (deglucuronidation) and  enzymes produced by tion of active SN-38
delayed excration bacteria, including within the intestinal
Escherichia coll, Bac- lumen)
tercides vulgalus and
Clostridium ramosum
Ketoprofen  Mon-steraidal anti- t metabalism fglucuronidase en- 1 toxicity (enterohep-
inflarmmatory drug (deglucuronidation) and  zymes atic circulation)
delayed excretion

Levodopa Anti-parkinson 1. | absonption 1. Helicabacter pyford | F and activity
2t metabolism
(dehydroxylation)

Loperamide  Anti-propulsive t metabolism (reduction) t activity (prodrug

axide activation)

Lowvastatin HMG-Cod-reductase 1 metabolism 1 F of active fi-hy-

inhibitor (hydrolysis) droxy acid metabo-
lite, therafore,
potentially t phama-
cological effect

Metronidazole Anti-protozoal and anti- t metabolism (reduction) 1 toxdcity

bacterial

Drug Pl'afnnmlhaﬂpmnic Effect of the gut Implicated microbe Postulated effect of
microbiota on drug or microbial enzyme the gut microbiota
pharmacokinetics (if known) on drug

bioavailability
(Flactivityftoxicity

Nitrazepam  Benzodiazepine 1 metabolism Nitroreductase 1 toxdcity (postulated

(nitroreduction) anzymes association with
nitrazepam-induced
teratogenicity in rats)

Nizatidine He-receptor antagonist | metabolism (cleavage | systemic F
of N-oxide bond)

Olsalazine  Aminosalicylale 1 metabolism Aroreductase  activity (prodrug
(reduction) aNZymes activation)

Paracetamol Analgesic and | metabolism Clostridium diffici'e 1 rigk of

antipyretic (p-Cresol-mediated and others hepatotoxdcity
competitive sulfonation))

Prontosil Sulfa drug 1 metabolism Aroreductase 1 activity (prodrug
(reduction) ANZYMes activation)

Ranitidine He-receptor antagonist | metabolism (cleavage | systemic F
of N-oxide bond)

Rigperdone  Antipsychotic 1 metabolism
(scission of the
isoxazole ring)

Sulfazalazine Aminosalicylate  metabolism Aroreductase t activity due to liber-
(reduction) anzymes ation of active 5-

aminosalicyclic acid.
Also, potentially 1
toxdicity due to en-
hanced generation of
sulfapyridine, which
can be systemically
absorbad

Zonigamide  Antiepileptic 1 metabolism Clostridium
(raduction)) Sporogenas

Eifidobacterium
Bifidum

Bacieroides vulgailus
Eschenchia coli
Salmonela

ty phimurium
Psaudomaonas
fluorescens
Laciobacilius
Mhamnosus

Sireplococcus faecalis

Enright EF, YIBM 2016



Antibiotics

Oxaliplatin Cisplatin
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Commensal Bacteria Control Cancer Response to Therapy by
Modulating the Tumor Microenvironment

Moriho lida®", Amiran Dzutsey'~", C. Andrew Stewart'-", Loretta Smith', Nicolazs
Bouladoux®, Rebacca A. Weingarten®, Danisl A. Molina®, Rozalba Salcedo’, Timothy
Back', Sarah Cramer', Ren-Ming Dai'-%, Hiu Kiu', Marco Cardons, Shruti Maik?, Anil K.
Patri®, Ena Wang”, Francssco M. Marincola™ €, Karen M. Frank®, Yasmina Balkaid®, Giorgio
Trinchisri'-7%, Romina 5. Goldszmid! T+

META-ANALYSIS: DELETERIOUS EFFECTS OF ANTIBIOTICS FOR THE

CLINICAL BENEFIT OF IMMUNE CHECKPOINT INHIBITORS.
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ATB NOT ONLY COMPROMISE THE EFFICACY OF
IMMUNE CHECKPOINT INHIBITORS
but also that of
e CAR-T CELL THERAPY

(Smith M. et al. Nat. Med. Apr 2022, Stein-Thoeringer CK et al. Nat. Med. March 2023)

* HEMATOPOIETIC STEM CELL
TRANSPLANTATION

(Peled JU et al. N. Engl. ). Med. 382, 822—834 (2020)).

Gut microbiome correlates of response and
toxicity following anti-CD192 CAR T cell therapy

Melody Smith (024, Angi Dai'*®, Guido Ghilardi****, Kimberly V. Amalsberg™?, Sean M. Devlin’,
Raymone Pajarille®, John B. Slingerland’, Silvia Beghi®, Pamela 5. Herrera'®, Paul Giardina',
Annelie Clurman', Emmanuel Dwomoh', Gabriel Armijo', Antonio L. C. Gomes 2", Eric R. Littmann™,
Jonas Schiuter ", Emily Fontana™, Ying Taur (09, Jae H. Park 232, Maria Lia Palomba %25,
Elizabeth Halton™®, Josel Ruiz', Tania Jain O, Martina Pennisi™, Aishat Olaide Afuye ™',
Miguel-Angel Perales 2", Craig W. Freyer 0™, Alred Garfall’, Shannon Gier', Sunita Nasta®™,
Dianiel Landsburg™®, James Gerson™*?, Jakub Svoboda™*®, Justin Cross™, Elise A, Chong 0543,
Sergio Giralt™, Saar L GilF*, lzabelle Riviere*=, David L. Porter®®, Stephen L. Schustars27,
Michel Sadelain~=, Moelle Frey*<, Renier ). Brentjens 0223, Carl H. June &%, Eric G. Pamer™,
Jonathan U. Peled 0%, Andrea Facciabene %2347 S, Marcel B. M. van den Brink (37 &

and Marco Ruella 3222 =



nature medicine

Article https://doi.org/10.1038/s41591-023-02234-6

Anon-antibiotic-disrupted gut microbiome Blosamplingof feces Shotgun metagenomic
isassociated with clinical responses to
CD19-CAR-T cell cancerimmunotherapy U U U E

Received: 11 October 2022 A list of authors and their affiliations appears at the end of the paper
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CAR-T cell infusion Response assessment
Data collection on prior
US Cohort n=106 antibiotic treatment
German Cohort n = 66 No antibiotic exposure
> @——— o0
Treated with CD19-targeted - ® ® ®
CAR-T cell_s for r/r E_i-NHL Antibiotic exposure week-3 week-2 day-7 dayO day 7 day14  day28 month 3 month 6
(Axi-cel, Tisa-cel, Liso-cel)
|| ﬁ{\} q _
N7
Baseline Tumor burden T cell counts
inflammation
Computational
Collection of clinical metadata network analysis

Stein-Thoeringer, C.K., et al. Nat Med (2023). https://doi.org/10.1038/s41591-023-02234-6
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Gut microbiome may predict response to ICls in epithelial cancers
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A microbial panel can predict response to ICl in melanoma

WGS of of stool samples collected
before ICl initiation in 312 patients with
melanoma from different cohorts

* A panel of species,
including Bifidobacterium

pseudocatenulatum, Roseburia spp.

and Akkermansia muciniphila,
associated with responders was
identified

No single species could be regarded
as a fully consistent biomarker
across studies

Lee et al — Nat Med 2022
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PRIMM-UK

0.032
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Lactobacillus ruminis
Gemella haemolysans
Lactobacillus vaginalis
Roseburia sp. CAG 471

Akkermansia muciniphila

Bifidobacterium
pseudocatenulatum

Roseburia sp. CAG 182

Tyzzerella nexilis

Bacteroides clarus
Enorma massiliensis
Streptococcus crisatus

Lactonifactor longoviformis

Massiliomicrobiota timonensis

Random effects meta-analysis

[] P>0.05

B P<005

Adjusted P < 0.

- Higher mean in responders
[:] Higher mean in nonresponders
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Anti-CTLA4 (lpilimumab)

Effetto positivo: Bacteroides (B.fragiis) migliora la risposta all’anti CTLA4 (topo e pazienti

di melanoma)
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Gut microbiome modulates response te anti-PLD-1
immunotherapy in melanoma patients
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Intestinal microbiota signatures of clinical
response and immune-related adverse events in
melanoma patients treated with anti-PD-1
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Cross-cohort gut microbiome associations
with immune checkpoint inhibitor response
in advanced melanoma
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Akkermansia abundance as a predictor> tools development
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Intestinal Akkermansia muciniphila predicts
clinical response to PD-1 blockade in patients with
advanced non-small-cell lung cancer
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Performance of the TOPOSCORE in the discovery cohort

of NSCLC (n=245) : PFS &0S

Median OS
SIG2+
\ SIG1+
HR (95% Cl), 0.50 (0.36 to 0.71)
\\ p<0.0001

§100 Median PFS 1905
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S go- SIG1+ 3 801
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a p=0.0012 S 60
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g 40 I
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NSCLC: non-small cell lung cancer;

Cell

Custom scoring based on ecological topology of gut
microbiota associated with cancer immunotherapy

outcome

Derosa et al 2024
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The TOPOSCORE is relatively stable the
first 3 months during ICI therapy.

Intraindividual dynamics of the TOPOSCORE was evaluated in pts with at least two fecal samples.
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GUT DYSBIOSIS IN CANCER PATIENTS: Divergence between healthy volunteers

and cancer patients and between responders or non responders to 10
NON RESPONDERS ' cutmicrabiota compstion
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‘ Cancer=1607

» Disease and cancer

« Dysmetabolism

« Immunosuppression
¢ Chronic inflammation
» Stress ileopathy

» Actinomyces spp. and oral taxa
* Anaerotruncus spp.

« Bilophila wadsworthia

» Eggerthella lenta

» Eisenbergiella spp.

* Enterocloster genus

» Erysipelatoclostridium spp.

» Flavonifractor plautii

* Hungatella hathewayi

» Veillonellaceae family members
* Ruminococcaceae (SGB15201)
» Streptococcus spp.

« Health
e Fibre enriched-diets
¢ Immune fitness

g ~~miailll Y

« Anaerobutyricum hallii

* Akkermansia muciniphila (SGB9226)
o Alistipes shahii

« Bifidobacterium bifidum and B. adolescentis
« Blautia spp.

» Coprococcus eutactus and C. catus

» Dorea spp.

« Eubacterium spp.

» Faecalibacterium prausnitzii

» Faecalibacterium (SGB15346)

» Lactobacillus vaginalis

» Phascolarctobacterium succinatutens
» Prevotella copri clade A (SGB1626)

* Ruminococcus bicirculans

Omics-based

of user-friendly cancer histotypes and
diagnosis tool for gut stages, and across
dysbiosis geographic locations

Prospective validation of
identification and design  the diagnosis tool across

* Roseburia spp.

Prospective validation of « Patient stratification
predictive value in
patients receiving ICls

based on dysbiosis

« Pharmacodynamics of
microbiota-centred
interventions




Is there room for exploiting the microbiome
in clinical practice?

» Assess the risk of disease development/progression
» Assess the influence of microbiota on response to treatments

* Therapeutic reasons



Rationale of Microbiota Modulation

Healthy microbiota Dysbiosis
~19 (Loss of eubiosis)
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Cancer site

BMI

Relative risk
(95% CI) per 5 kg/m?

Oral cavity and pharynx
Oesophagus, adeno
Oesophagus, squamous
Stomach, cardia*
Colorectum

Liver

Gallbladder*

Pancreas

Breast, premenopausal*
Breast, postmenopausal
Endometrium

Ovary*

Kidney

Relative risk
(95% CI) per 5 kg/m?

1.48 (1.35t0 1.62)

1.23(1.07 to 1.40)
1.05(1.03 to 1.07)
1.30 (1.16 to 1.46)
1.25(1.15t0 1.37)
1.10(1.07 to 1.14)
0.87 (0.85 t0 0.89)
1.12(1.09 to 1.15)
1.50(1.42 to 1.59)
1.06(1.02t0 1.11)
1.30(1.25t0 1.35)

17

Alcohol
Relative risk Relative risk
(95% CI) per 10 g/day (95% CI) per 10 g/day
—— 1.15(01.09t0 1.22)
* 1.25(1.12to 1.41)
é 1.07 (1.05 to 1.08)
— 1.04 (1.02 to 1.06)
- 1.05 (1.02 to 1.08)
— 1.09 (1.07t0 1.12)
1.0 1.3 17




Malnutrition in CRC patients
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Perillo et al under revision



Prevent or treat cancer Adverse effect of probiotics

Gastrointestinal tumor

- Colorectal cancer Gastrointestinal reaction
\ - Diarrhea

Nqn-gastrolntestlnal tumor TrertCancer Bloating

- Liver cancer

- Pancreatic cancer Infection

- Breast cancer - Bacteremia

- Lung cancer - Fungemia

- Endocarditis

- Gene transfer
Probiotics / - Antibiotic resistance
Improve side effects of %, kl
. 2 Skin
anti-tumor treatment @ﬂ % @6 ootk
% o, %o - Acnhe
Intestinal mucosal damage ® Q.
- Diarrhea % Susceptible population
- Infant
Oral mucosal damage - The elder
- Mucositis - Hospitalized people

- Immunodeficiency patient

Systemic inflammation
- Graft-versus-host disease

Other inflammation reaction
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Open questions

THE LANCET
Gastroenterology & Hepatology

This journal Journals Publish Clinical Global health Multimedia Events About

* Variability in the sampling, sequencing, analysis S —
Consensus microbiome International consensus statement on

microbiome testing in clinical practice

Serena Porcari, MD 9 - Benjamin H Mullish, MD 8" - Francesco Asnicar, PhD ' -
Prof Siew C Ng, MD bkl . prof Liping Zhao, PhD " - Richard Hansen, MD © - et al. Show more

* frequency of sampling/analysis
e Other variables (es: diet, age, lifestyle, drugs, sex)

e Other microbiome components (es, fungi, virus?)
nature microbiology

Review article https:ifdol.org101036/54156 4-025-02103-7

The multi-kingdom cancer microbiome

Recaived: & May 2024 Anders B. Dohlman @' |, Xiangyu Pan @ **, Laurence Zitvogel 8 **" &

Iliyan D. ey @****
Aceepted: 28 July 2025 yan
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V2.1
(128-132)
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g (1409-1491)

VE.1

Metodi di sequenziamento

16S rRNA amplicon based

0 100 200 300 400 500 €00 700 800 900 1000 1100 1200 1300 1400 1500 bp

'(135'_71';13395? Vi V2 V3 V4 V5 V6 V7 V8 Ve
¥
CONSERVED REGIONS: unspecific applications
Haa VARIABLE REGIONS: group or species-specific applications
—V1-V3 V3-V5 V6 - V9 —— =V1-V9-
lAlBlClDl AlBlClDllAlBlClDll112131

1 Staphylococcus
Deinococcus
Streptococcus
Bacteroides
Acinetobacter
Clostridium
Neisseria
Propionibacterium
Listeria
Actinomyces
Enterococcus
Pseudomonas
Bacillus

Escherichia / Shigella
Helicobacter
Lactobacillus
Rhodobacter
Methanobrevibacter

\ Whole genome shotgun (WGS)

~

<
v -

2 -~ ~[Fu} -~

Map reads to annotated contigs

prediction tools WR(C W &

Spacies Read-based taxonomic profiling

Subtype/
clustering analysis Map reads to genomes or marker genes

Read-based metabolic profiling

Map reads to annotated genes,
Size: ~MBs proteins or pathways

Strain tracking & 4
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