
 IMODI is an operational consortium with the goal to continuously delivering new predictive models in regards to specific clinical needs and diversity, 

 All cancer models and associated results are commercially available for cancer research community, scientific publications, new therapeutic and diagnostic candidate selection, 

 IMODI has developed ex-vivo models/assays that can accurately predict in-vivo standard of care sensitivity in lung PDX models, 

 The effects of chemotherapeutic agents on microbiota composition, and the impact of the microbiota on drug efficacy and toxicity are currently being evaluated, 

 IMODI develops a platform of 2nd generation PDX models in mice humanized with human liver to better evaluate the ADME-Tox profile of new compounds. 
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Example of a well characterized NSCLC PDX collection 

 Highly conserved phenotype and genotype 

 Histological PDX profiles are in concordance with those 

observed in patient tumours 

 Major molecular subtypes are represented in the 

NSCLC collection 

 EGFR-mutated models are under development 

Culture at high level of fibroblast 

confluency allowed the 

proliferation of epithelial cell 

organized in colonies  

Once a critical cell number is 

reached, the epithelial clusters are 

subcultured in a mouse fibroblast-

free culture. The  resulting 

epithelial cell cultures  are 

currently characterized 

IM-LUN-060-PDX-INV (Basal Medium P0 to P3) 
    

250µm 

The national IMODI (Innovative MODels Initiative) consortium includes 25 partners 

(pharma, SMEs, academic research labs and clinical centers) with the aim of developing 

more predictive tools to improve the selection of new effective treatments to combat 9 

cancer pathologies. These developments include: 

 Collection of in-vivo PDX models (procedures were approved by Animal Care Committees, 

according to ethical guidelines for animal care and handling)1,2,  

 Collection of in-vitro derived cell lines, 

 2D & 3D ex-vivo assays, 

 In-vivo humanized models (immune system, liver and tumour stroma), 

 Characterization of tumour histology, gene mutations, gene expression, 

pharmacological responses and gut microbiota, 

 Biobanks of tumours, blood, serum and stools (patient specimens were obtained from  

7 clinical centers with written informed patient consent for providing surgical tumor samples and for 

HIV1&2, HTLV1&2, HBV and HCV serological status testing),  

 Central database, 

 Datamining, 

Results on NSCLC lung cancer xenograft developments, molecular and pharmacological 

characterizations and data analysis are presented as an example of the IMODI holistic 

and integrative approach.   
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What about IMODI 
 

 

Histology and Genomic Characterization  
 

 

In-vivo Pharmacological Response to Standards of Care 
 

 Significant efficacy of cisplatin and gemcitabine on the  

 LUN-NIC-0060 epidermoid model 

 Marginal activity of gefitinib on the LUN-NIC-0014 acinar 

adenocarcinoma model (EGFR wt, KRAS wt, BRAF wt, ALK wt, 

ROS1 wt) 

 LUN-NIC-0014 PDX resistance to cisplatin and docetaxel 

correlates with patient outcome (non responsive to cisplatin + 

docetaxel) 

 

Conclusion and perspectives 
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Gut Microbiota Analyses 
 

 

In-vitro PDX-Derived Cell Line 
 

Ex-vivo Pharmacology Assay 
 

PDX models 

under development 

Treatment 

 
T0 

Graft 

T4 

End of 

experiment 

 

T3 

1 week  

post-treatment 

T2 

End of 

treatment 

T1 

Before 

treatment 

ESTABLISHMENT OF LUNG 
PDX MODELS 

TREATMENT & STOOL 
SAMPLE COLLECTION 

METASEQUENCING 
ANALYSE OF MICROBIOTA 

COMPOSITION 

Characterization of the 

microbiota composition and 

variation during chemotherapy 

 

• 5 groups: 

 

• Experimental timeline: 

• Targeting variable 

regions of  the 16S rRNA 

gene (V3 & V4 conserved 

regions) 

- Vehicule 

- Cisplatin 

- Pemetrexed  

- Gefitinib 

- Docetaxel 

 

Measure of Weight & 
Tumour Volume 

Pemetrexed T2 Vehicle T2 

20% 0.5% 
Escherichia-Shigella 

T1 T2 T3 T4 
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MICROBIOTA COMPOSITION 
 

Phylum:        Proteobacteria 

Family:         Enterobacteriaceae 

Genus:          Escherichia-Shigella  
 

After pemetrexed treatment 

KRAS 

EGFR 

ALK 

HER2 

BRAF 

PIK3CA 
AKT1 

MAP2K1 NRAS 

ROS1 

KIF5B 

RET 

Others 

PDX gene mutation diversity 
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• Higher rate of 

sorafenib conversion 

to the active N-oxyde 

metabolite in 

humanized liver 

mice. 

• Ratio is 8.5% in 

humanized mice  

(vs ≈ 10% in Human). 

Mouse #5527 

MS detection (zoom on metabolites) 

glucuronidation 

Non humanized Humanized 

 

Tumour characterization 
 Clinical history 

 Histology 

 Copy number & polymorphisms  (Cytoscan) 

 Exome Seq or panel of 100 genes (Illumina, MySeq)  

 RNAseq Illumina or U133-Affymetrix transcriptome 

 In-vivo & ex-vivo Pharmacology (4 standards of care) 
 

Gut microbiota characterization 
 Gene metasequencing (Microbiota identity card) 

 

 

DATA MINING 

Identification of biomarkers 

Patient: 

 Tumour 

 Blood 

 Stools 

 800 patients 

PDX model: 

 Tumour 

 Blood 

 Stools 

 200 models 

 

Liver-Humanized Microenvironnement 
 

Docetaxel T2 

• Both pemetrexed & 

docetaxel induced body 

weight loss in SCID mice.  

• Only pemetrexed modified 

the microbiota composition  

Chemosensitivity 

evaluation of 2D PDX-

derived primary cell 

cultures (defined 

medium, 10 days, ATP or 

ethidium measurement) 
 

Cisplatin is more 

effective than docetaxel 

on the LUN-NIC-0060 

model as confirmed  

by the in-vivo data 

Sorafenib glucurono-conjugated 

derivative in humanized TK-NOG mice 

 

• Glucurono-conjugated derivative is 

highly detectable in humanized 

mice. 

• Liver humanization of TK-NOG mice 

leads to detect sorafenib glucurono-

conjugated derivatives. 

CIEA TK-NOG mouse Humanization 

level between 15 & 95% 

(Human CK 8/18 positive cells - W4) 

  

In-vivo models 

Tissue microarray 

Services on in-vivo 

models 

Ex-vivo assays 

Cancer stem cell 

lines 

Services on cell lines 

Stool and serum biobank 

Gut microbiome 

biomarkers 

Services for microbiota 

analysis 

Data Mining 

Tumour Biomarkers 

 

Data Base software 

Products & Services 
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Metabolic ratio N-oxyde-Sorafenib / Sorafenib 
Pemetrexed  

Docetaxel  

0.5% 20% 

% Lung cancer histological subtypes 

10% 

4% 

7% 

2% 

73% 

4% 

PDX models 

Patient: LUN-NIC-0014 

Acinar adenocarcinoma Epidermoid carcinoma 

Patient: LUN-NIC-0060 

P4: LUN-NIC-0014 P6: LUN-NIC-0060 
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Drug concentration (µg/mL) 

  CISPLATIN

  DOCETAXEL

(1). European Directive 2010/63 and its national transcription “Décret 2013-118 du 1er Février 2013 relatif à la protection des animaux utilisés à des fins scientifiques”/ (2). Guidelines for the welfare and use of animals in cancer research. Workman et al., Br. J. Cancer. 2010; 102(11): 1555–1577. 

20% 

29% 

15% 

5% 

30% 

1% 

Patients population 

SCLC et neuroendocrine
carcinoma

NSCLC-ADK-mucipar

NSCLC-ADK-papillary

NSCLC-ADK-acinar

NSCLC-Epidermoid

NSCLC sarcomatoid

For more information: contact@oncodesign.com 
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