
#3053

RESULTS

CONCLUSION

CONTEXT & OBJECTIVES1 2

3
Purity of a bacterial batch 

during culture process

0 5 10 15 20 25 30 35
0

500

1000

1500

2000

Days post tumor induction

 
 

+ ATB + FMT 
+  anti-PD-1 mAb

+ Bacteria Y

0 5 10 15 20 25 30 35
0

500

1000

1500

2000

Days post tumor induction

 
 

+ ATB + FMT 
+  anti-PD-1 mAb

+ Bacteria X

0 5 10 15 20 25 30 35
0

500

1000

1500

2000

Days post tumor induction

 
 

+ ATB + FMT
+  anti-PD-1 mAb

0 5 10 15 20 25 30 35
0

500

1000

1500

2000

Days post tumor induction

Tu
m

or
 v

ol
um

e 
(m

m
3 ) - ATB - FMT 

+ anti-PD-1 mAb

Preclinical and clinical studies have shed light on the beneficial role of bacteria for cancer therapy. Indeed, these
studies have demonstrated that these microorganisms have beneficial properties that allow them to selectively
colonize tumor and that they could also be considered as predictive drug efficacy biomarkers. Based on these
results, bacteria are now used for delivering therapeutic components or for shaping the gut microbiota.
Ultimately these approaches lead to the activation of an immune response against the tumor.

Owing to our scientific and technological expertise in manipulating microbes, we propose tailor-made strategies
for investigating the efficacy of bacteria-based treatments and/or the effect of therapies on the microbiota both
in vitro and in vivo.

Different methods/analyses can be used for culturing, detecting, quantifying, identifying and localizing live
bacteria (e.g. counting of CFUs, PMA-qPCR, 16 rRNA gene sequencing, mass spectrometry, bioluminescence) in
simple or complex samples (e.g. from culture of single bacterial species to rodent/human stools or other tissues).
In addition, a continuum of assays allows us to evaluate the impact of bacteria or derived products directly on
tumor and/or immune cells (e.g. immune infiltrate and phenotyping, cytokine/chemokine profiling, tumor
burden).

Local treatment with bacteria led to a tumor growth inhibition and a prolonged survival of mice. 

Altogether these data demonstrate that bacteria are now allies in the treatment of cancer and that our
comprehensive platform is suitable for evaluating both in vitro and in vivo therapeutics developed from bacteria
(individuals, consortium or derived products; native or modified). All these technologies can be also applied to
develop novel therapeutic strategies for inflammatory and infectious diseases known to increase the risk of cancer
development.
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Culture of feces collected from mice 
treated  or not with antibiotics

Anaerobic chamber

Tumor-bearing mouse 
treated locally with bacteria

Response Evaluation Criteria In Solid Tumors (RECIST)
score < -95%: complete regression (CR); -95% ≤ score ≤ -50%: partial regression (PR); -50% < sore ≤ 35%: stable disease (SD); score
> 35%: progressive disease (PD)
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Breast tumor model (OT 4T1)

Bacteria can selectively colonize the tumor following IV administration.

ATB: antibiotics
FMT: fecal material transplantation
mAb: monoclonal antibody
Tumor: MCA205 fibrosarcoma model

Bacteria X or Y
(from DR to DR+10)

Tumor inoculation
(D0)

Feces from
non-responder 
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(D-15)

Antibiotics-treated 
C57BL/6J mice 

(from D-19 to D-16) anti-PD-1 antibody
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Human 
microbiota-associated mice

Some bacteria can rescue the efficacy of immune checkpoint inhibitor in avatar mice.

Feces from mice sourced 
from 2 different vendors
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Acetatifactor muris
Acutalibacter muris
Akkermansia muciniphila
Anaerotruncus sp. 1XD22-93 
Bacteroides ovatus
Bacteroides thetaiotaomicron
Bifidobacterium pseudolongum
Clostridiaceae bacterium AF18-31LB 
Clostridioides difficile
Firmicutes bacterium ASF500 
Lachnospiraceae bacterium 28-4
Lachnospiraceae bacterium A2
Lachnospiraceae bacterium A4
Lachnospiraceae bacterium COE1 
Lachnospiraceae bacterium TM07-2AC
Lachnospiraceae bacterium UBA3316
Lachnospiraceae bacterium UBA3401
Lachnospiraceae bacterium UBA3404
Lactobacillus johnsonii
Lactobacillus murinus
Mucispirillum schaedleri
Oscillibacter sp. 1-3 
Parabacteroides goldsteinii
Porphyromonadaceae bacterium UBA7053
Porphyromonadaceae bacterium UBA7213
Roseburia sp. 1XD42-69
Turicibacter sp. UBA1159 
Bacterium 1XD42-1
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A Animal ID

Bacteria 
(wild type, attenuated, 

engineered)

Tumor inoculation
(subcutaneous, SC or orthotopic, OT)

(D0)

SPF mice

+

Intra-tumoral  (IT) 
or intravenous (IV) route

(from DR)

DR: day of randomization based on tumor volume
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Streptomyces mirabilis
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Flavobacterium aquidurense
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Mucispirillum schaedleri

Bacillus niacini

Bacillus wiedmannii

Bacillus simplex

Paenibacillus alvei
Paenibacillus peoriae

Lactobacillus johnsonii

Lactobacillus murinus
Lactobacillus reuteri

Lactobacillus intestinalis

Lactobacillus casei
Clostridium phoceensis

Clostridium botulinum

Eubacterium plexicaudatum

Eubacterium uniforme[Eubacterium] hallii
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Eubacterium xylanophilum

[Eubacterium] eligens
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Eubacterium ramulus
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Ruminococcus flavefaciens

Bradyrhizobium elkanii
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Paracoccus saliphilus

Burkholderia cepacia

Paraburkholderia nodosa

Paraburkholderia piptadeniae
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Phylogenetic and peptidome data

What are topics of interest to you? 

Fecal material
Defined consortium
Single strain (wild type, genetically modified)
Aerobic/anaerobic bacteria
Molecules derived from microbiome
Molecules acting on microbiome

DiagnosticTherapeutics

Prophylaxis Therapy

Therapeutic & Diagnostic approaches

Biomarkers

Drug

Bacteriophages

Areas

Microbiome
dysbiosis

Oncology
Inflammatory/metabolic diseases

COVID-19

Others

C. difficile infection
Nutrition

Dermocosmetics
...

Axes

Health
(disease site)

Drugs
(bugs/not bugs)

Microbiome
Pharmacokinetics 
Pharmacodynamics
Efficacy
Safety

Immune 
response

(local, distant)

An immune infiltration into tumor is induced 
following IT administration of bacteria 

Melanoma model (SC B16-F10)
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Feces from tumor-bearing mice treated 
or not with a chemotherapeutic agent
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Treatment with a microbicidal agent
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