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

”the entire microbial community living in symbiosis with our body„

Resident microbiota consisting 
of 1010 – 1012 organisms per 
gram of luminal content.

10 times more microbial cells 
than mammalian cells

100 times more genes



The microbiome as a superorganism

Iliev DI, et al. Gastroenterology 2021;160:1050–1066



Factors influencing the composition and function of the microbiota

Geographic origin lifestyle diet hygien antibiotics genetics Mode of delivery age

normobiosis

dysbiosis



Microbiota is acquired at birth and during lactation

Dominguez-bello Proc Natl Acad Sci U S A. 2010 June 29; 107(26): 11971–11975

C-section: typical skin taxa, including Staphylococcus spp

Vaginally delivered: Lactobacillus, Prevotella, Atopobium, or 

Sneathia spp. 



Establishment of the microbiota

Clemente et al. Cell 148, (2012), Pages 1258–1270



Diet and drugs can affect the microbiota

Zhernakova et al. Science 2016
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Healthy microbiota

Quantity                Quality

Diet & Lifestyle

Drugs

Systemic disorders

Stressful events

Dysbiosis 
(Loss of eubiosis)

From EUBIOSIS to DYSBIOSIS 



Resilience of the gut microbiota = the capacity to return to the original state upon perturbation. “Pathologic” dysbiosis
occurs when a setof environmentaland host-relatedfactorsexceedthe resistanceand resilienceof the microbiota

La struttura del microbiota è dinamica



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



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

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.)…..

Colonization Resistance: Battle of the Bugs or (failed) interaction with the Host?



How can we use the info?

Risk prediction theraphyStratification 
for best 

treatment



L’ambiente tumorale: microbiota e sistema immunitario partecipano 
attivamente 



Gut microbiota influences carcinogenesis

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
• Upreglates miRNA21 (>> cancer cells 

proliferation)



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

1. Sustain a suppressive microenvironment

2. Inhibit killing capabilities

3. Regional compartimentalization



Lattanzi*, Strati*, 2023; Mucosal Immunology

CRC lesions are infiltrated by iNKT cells

iNKT cell infiltration correlates 
with poor patient outcomes

BUT
Intratumor iNKT cell show 
a GMCSF+IL17+ phenotype 



F. nucleatum induces iNKT17 cells

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

F.nucleatum induces IL17 secretion by iNKT cells

Lattanzi*, Strati*, 2023; Mucosal Immunology



Inhibits killing capability

Induces GMCSF and IL17 production

Promotes iNKT-mediated neutrophils recruitment

Lattanzi, Strati Mucosal Immunology 2023

Functional consequences of Fn-iNKT interaction



Diaz- Basabe et al., 2024 Gut 
Microbes

Distal tissues are enriched in Porphyromonas Gingivalis



P. gingivalis impairs iNKT cell cytotoxicity

Diaz-Basabe et al., 2024 Gut 
Microbes



Diaz-Basabe et al., 2024 Gut 
Microbes

P. gingivalis exerts its effect on iNKT cells through CHI3L1 



E coli , B fragilis, P anaerobius

• Produce TOXINS
• Activate pathways of DNA damage, pro-

inflammatory responses and TLRs interaction
• pathways NFK-B/Wnt/Bcatenin 
• >>>cell proliferation

• E. coli > pks (DNA double strands breaks)
• B.fragilis > fragilysin > wnt patwhay
• P. anaerobius > a2b1 > proliferative pathway



H. pylori



Tanoue T, Morita S, Plichta DR, et al. A defined commensal Consortium elicits CD8 T cells and anti-cancer immunity. Nature 

2019;565:600–5.

Sivan A, Corrales L, Hubert N, et al. Commensal Bifidobacterium promotes antitumor immunity and facilitates anti-PD- L1 

efficacy. Science 2015;350:1084–9.

Positive outcomes





Microbiome Signatures 



768 CRC

764 CRC





Ponziani, Hepatology 2018

Gut microbiome can predict disease progression 
From liver cirrhosis to HCC



Intestinal Microbiota and Relapse After Hematopoietic-Cell Transplantation

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

Eubacterium limosum



Microbiota as Predictor of Mortality in Allogeneic Hematopoietic-Cell
Transplantation

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

❑ Higher diversity of intestinal
microbiota was associated with a
lower risk of death in independent
cohorts

❑ Subgroup analyses identified an
association between lower intestinal
diversity and higher risks of
transplantation-related death and
death attributable to graft-versus-
host disease

❑ Baseline samples obtained before
transplantation already showed
evidence of microbiome disruption,
and lower diversity before
transplantation was associated with
poor survival



Microbiota as Predictor of Mortality in Allogeneic Hematopoietic-Cell
Transplantation

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

❑ 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

Patterns of microbiota
disruption characterized by loss
of diversity and domination by
single taxa



Therapeutic approaches



Enright EF, YJBM 2016

Microbiome-drugs interaction



Antibiotics



Stein-Thoeringer, C.K.,  et al. Nat Med (2023). https://doi.org/10.1038/s41591-023-02234-6





Gut microbiome may predict response to ICIs in epithelial cancers

Ma et al, Frontiers Micro 2019; Routy et al, Science 2018; 

Gopalakrishnan et al, Science 2017 



Lee et al – Nat Med 2022

A microbial panel can predict response to ICI in melanoma

WGS of of stool samples collected 

before ICI 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 



Vetizou M, Science 2015

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

Anti-CTLA4 (Ipilimumab)



Anti-PD1

Silvan A, Science 2015



Akkermansia abundance as a predictor> tools development 



Derosa et al 2024





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



Healthy microbiota Dysbiosis 

(Loss of eubiosis)
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Rationale of Microbiota Modulation



Diet



Perillo et al under revision

Malnutrition in CRC patients





FMT (trapianto di microbiota fecale)

• Melanoma, RC, NSLLC, CAR-T
• complications 

C.difficile
Mucosite da radioterapia
GVHD



To generate microbial 

consortia capable of 

enhancing iNKT cells’ 

cytotoxic functions.

The goal The approach

The results

Classifier



Open questions

• Variability in the sampling, sequencing, analysis 
Consensus microbiome

•  frequency of sampling/analysis

• Other variables (es: diet, age, lifestyle, drugs, sex)

• Other microbiome components (es , fungi, virus?)
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Metodi di sequenziamento

16S rRNA amplicon based

Whole genome shotgun (WGS)
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