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THE SUCCESS OF IMMUNE CHECKPOINT 
BLOCKADE (ICB): EMA-FDA approvals.

18 Tumor indications approved in the USA
8 Tumor indications approved in Europe

8 Tumor indications with reimbursement in France
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THE MICROBIOME REGULATES THE CANCER     
IMMUNE SET POINT

Chen D. and Mellman I. Nature Jan. 2017



IMPACT OF CANCER THERAPIES  
ON HOST HOMEOSTASIS.

Zitvogel L, Cell 2016, Zitvogel L et al. Science April 2018 

Antibiotics, and Proton pump inhibitors



Cancer immunotherapy (ICB) fails to work
in germ free or ATB-treated tumor bearers.

Transplantable subcutaneous and orthotopic tumors
MCA205 sarcoma, MC38 colon cancer and RET melanoma

Similar results using cyclophosphamide, platinum salts, IL-10R and PD1 blockade
(Viaud et al. Science 2013, Iida et al. Science 2013, Vétizou et al. Science Nov 2015, Routy et al. Science 2017).



PROOFS OF CONCEPT of the impact of 
the gut microbiome in ICB

§ Four lines of evidence:

GOMS
MG-based

taxonomic fingerprints

ANTIBIOTICS
Betalactams
Fluoroquinolones
Tetracyclines
Macrolides…except Vanco

AVATAR mice
Human feces into
murine intestines

PILOT trials
FMT from R into NR pts



META-ANALYSIS: negative effects of ANTIBIOTICS in the clinical benefit to 
immune checkpoint inhibitors (Derosa, Routy et al. Cancer Discovery 2021)



Gut OncoMicrobiome signatures (GOMS) predicting the 
clinical benefit or resistance to ICB

Derosa et al. Cancer Discovery, 2021



Cancer can induce an ileopathy and a protracted intestinal 
dysbiosis participating in cancer progression.

Yonekura et al. Cancer Discovery (Dec 2021)



MODES OF ACTION of gut microbes in immuno-oncology
(Derosa et al. Cancer Discovery 2021).



Molecular mimicry between enterophage and 
oncogene. 

Enterococcus Phage 
sequence harboring antigenic 

MHC class I-restricted peptides 
sharing molecular mimicry 
with an oncogene product

induces or amplifies 
memory Tc1 immune responses

beneficial against cancer.

Aug 21;369(6506):936-942. 

Siphoviridae enterophage

Fluckiger et al. Science 2020



Bacterial epitopes presented by tumor cells to activate TILs. 



Causality links between GOMS and resistance to 
ICB: avatar mice (gut humanized)

Routy et al. Nat Rev Clin Oncol. 2018 Jun;15(6):382-396. 

Anti-PD1 Ab-treated

Non responders : A, B, E, F, NSCLC pt (RECIST criteria at 3 months
Responders : C, D, H, I, NSCLC pt (RECIST criteria at 3 months

Routy et al; Science, Oct 27, 2017.



Proof of concept of the efficacy of the microbiota-centered therapeutic intervention: 
FMT from R into NR melanoma patients.  

§ Baruch et al. Science Dec. 2020

15 evaluable patients: 3ORR + 3 SD >12 months

Davar and Zarour, Science Feb 2021
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Excessive Bifidobacterium longum or Lactobacillus rhamnosus GG
à Resistance to ICB

Underrepresentation of Ruminococcaceae and Faecalibacterium
à Reduced immunostimulation by ICB

High fiber
No probiotics

DIET INTERVENTIONS (FIBERS AND PROBIOTICS) INFLUENCE ICB 
OUTCOME IN MELANOMA

Spencer et al., Science 374, 1632–1640 (2021) 24 December 2021
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QUESTIONS0

VALORIZATION COMMITTEE MEETING #2 MARCH 18, 2022
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QUESTIONS TO BE ADDRESSED

Primary endpoint: Metagenomics (MG) profiling of CANTO pts

Correlations between stool MG and prognosis of BC

Effects of chemotherapy on MG profiling

Impact of MG profiling on BC/Chemotherapy side effects

Cause-effect relationship tested in preclinical BC tumor models

Dissemination and Publication

P. 19AGENDA MARCH 18, 2022
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DESCRIPTION OF BC-
RELATED DYSBIOSIS1

COMPARISON BETWEEN HV AND BC PATIENTS MARCH 18, 2022



/P. 21MARCH 2022MG –BASED FECAL COMPOSITION IN HV VS EBC 

FECAL TAXONOMIC COMPOSITION 
DIFFERS BETWEEN HV VS EARLY BC.

A.



A. B.

Extracted from Yonekura et al. Cancer Discov. 2021 Dec 20:candisc.0999.2021. 
doi: 10.1158/2159-8290.CD-21-0999. Online ahead of print. PMID: 34930787
To be redone changing colors and order of cancer in X axis. 
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C.
MC38 colon cancer

MCA205 sarcoma

RET melanoma

Cancer can induce an ileopathy and a 
protacted intestinal dysbiosis participating to 
cancer progression.
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IMPACT OF DYSBIOSIS ON 
BC PROGNOSIS2

WHETHER GUT MICROBIOTA INFLUENCES PROGNOSIS AT DIAGNOSIS MARCH 18 2022



/P. 24MARCH 2022MG –BASED FECAL COMPOSITION PRE- AND POST CHEMOTHERAPY AND BC PROGNOSIS 

FECAL TAXONOMIC COMPOSITION PRE- AND POST 
CHEMOTHERAPY AND EARLY BC STAGING
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EFFECTS OF 
CHEMOTHERAPY ON MG 
COMPOSITION

3

HOW CHEMOTHERAPY AFFECTS MG COMPOSITION 18 MARCH 2022



/P. 26MARCH 2022MG –BASED FECAL COMPOSITION PRE- AND POST CHEMOTHERAPY

FECAL TAXONOMIC COMPOSITION 
IS CHANGING AFTER CHEMOTHERAPY:
ELIMINATION OF HARMFUL BACTERIA
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18 MARCH 2022

NEOADJUVANT OR ADJUVANT 
CHEMOTHERAPY RESTORE

GUT INTESTINAL MICROBIOTA TOWARDS
EUBIOSIS
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IMPACT OF MG 
COMPOSITION ON BC 
TREATMENT SIDE EFFECTS

4

SIDE EFFECTS AND MICROBIOTA 18 MARCH 2022
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DYSBIOSIS IS ASSOCIATED WITH
NEUROTOXICITY

Neurotox

No         Yes

Clostridium symbosium
Clostridium spiroforme
C. bolteae
C. aldenense, 
C. asparagiforme
C.citroniae
Eggerthella lenta
Bacteroides uniformis
Flavonifractor plautii

Faecalibacterium prausnitzii
Pharscolarctobacterium faecium
Prevotella stercorea
Agathobaculum butyriciproducens
Ruminococcus calidus
Alistipes putredinis
Barnesiella intestinihominis
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ANIMAL MODELS: 
CAUSE-EFFECT
RELATIONSHIPS
BETWEEN
DYSBIOSIS AND 
RESPONSE TO 
CHEMOTHERAPY

5

CAUSE EFFECT RELATIONSHIP 18 MARCH 2022
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FMT FROM BC WOMEN INTO AVATAR MICE INFLUENCE THE 
EFFICACY OF CYCLOPHOSPHAMIDE

P. 31PRECLINICAL MODELS MARCH 18, 2022
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DISSEMINATION6

DISSEMINATION OF KNOWLEDGE 18 MARCH 2022
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PUBLICATION

AGENDA



The Hallmarks of Cancer2

Microbes are involved in most “cancer hallmarks”

1Graphic on left: Sepich-Poore et al. Science. March 2021
2Hanahan D (2021). Cancer Discovery
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