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1 Introduction

The Charles River Tumor Model Compendium comprises about 800 tumor models including patient derived xenografts
(PDX), cell lines, cell line derived xenografts, syngeneic and genetically engineered mouse models. These models have
been extensively profiled for molecular data, sensitivity to standard-of-care compounds, and histological features, allowing a
precise selection of suitable tumor models for preclinical anti-cancer agent testing.

Here, we present a potential workflow for the investigation of novel anti-cancer molecules using the example of EGFR
targeting small molecules as well as antibodies evaluated on PDX – in vitro (2D and 3D) and in vivo – preclinical platforms.

Model Selection using the CRL Tumor Model Compendium
Suitable Models can be selected based on various molecular
criteria. Here, tumor models for EGFR inhibitor treatment
were needed. Therefore, tumor models were chosen based
on EGFR expression of Affymetrix HGU133plus2.0
microarray and RNA-seq data. Hypothesizing that models
with high EGFR abundance are more sensitive to EGFR
inhibitors, we focused on the selection of high expression
models as well as low expressors as negative controls.

EGFR inhibitors operate on protein level, hence, EGFR
expression was confirmed by tissue micro arrays (TMAs).

TMAs were quantified using the OSANO software giving a
relative measure of protein abundance.

3
EGFR – Compound screening in an in vitro
2D assay

Some selected tumor models were
utilized for EGFR efficacy screening
of 13 potential EGFR inhibitors in cell
lines derived from PDX models

IC50 values were obtained from
CellTiter-Glo® (CTG) readouts.

Confirming our hypothesis tumor
models with high EGFR protein
abundance were more sensitive to
EGFR inhibitors.

Significant differences between
efficacy values were observed for
- Afatinib
- Erlotinib
- Gefitinib
- Lapatinib

4 EGFR – Compound validation in ex vivo
3D assays

For the Image Analysis (IA) 3D assay, selective
sensitivity towards Erlotinib was observed for
models with high EGFR protein abundance,
confirming the 2D assay. This effect could not be
detected for related compounds.

A CTG 3D assay also indicated more sensitive
behaviors of models with high EGFR protein
abundance, again confirming the initial
hypothesis.

In a next step, sensitive models were defined as
IC50 < ½ * geometric mean, while the remaining
models were labeled resistant. By combining the
results of the 3D assays with the 2D screen, we
obtained an extended list of sensitive and
resistant models.

5 EGFR – Compound testing in suitable PDX models 
( in vivo)  

Erlotinib was chosen to be tested in vivo in PDX models. Sensitive (n=10) and resistant (n=28) PDX models were
selected based on their predictability in in vitro assays (2D and 3D).

In vivo results showed significant lower T/C values for models
that were shown to be sensitive in the in vitro assays
compared to the in vitro resistant models.

6 Biomarker analysis using existing molecular and 
clinical data sets

After identification of responders (T/C value < 30th percentile) and non-responders (T/C value > 30th percentile)
automated and adapted bioinformatic analyses are available at Charles River to establish a predictive biomarker
signature for the compound of interest. Molecular data, including mutation data (whole exome sequencing),
expression (HGU133plus2.0 microarray and RNA-seq), and copy number data (Snp 6.0) as well as other meta-data
build the foundation of the analysis.

7 Conclusion
The CRL Compendium comprises a large number of tumor models, which can be selected based on various characteristics for testing novel anticancer 
drug candidates. This includes sensitivity analysis in 2D and 3D assays, in vivo validation in PDX models, and predictive biomarker analysis. 

Here, we presented an exemplary workflow for EGFR-inhibitors, with Erlotinib proving to be the most efficacious in models expressing high levels of EGFR. 
This was confirmed in 2D, 3D, and in vivo settings, and independently validated through biomarker analysis. 

Model selection based on EGFR expression data. Applied filters:
- PDX data available
- Affymetrix log2(GCRMA) < 5 or RNA-seq TPM < 20
- Affymetrix log2(GCRMA) > 10 or RNA-seq TPM > 200

Correlation between gene expression 
microarray and RNA-seq data. Blue and 
red points indicate low and high EGFR 
expressing models, respectively. 

EGFR protein abundance of low 
and high EGFR gene expressors. 
* indicates significant differences 
(Student’s t-test: p-value < 0.05)

Differences of IC50 values between EGFR high protein abundance 
(≥25) and low protein abundance (<25). * indicates significant 
differences (Student’s t-test: p-value < 0.05).

Hierarchical clustering of top 30 differentially expressed 
genes between responders and non-responders. 
Responders are associated with high EGFR expression. 

Student’s t-test was utilized for numerical covariates and Fisher’s 
exact test for categorical covariates. Significant lower median 
doubling times were observed for responders (p-value < 0.05), 
indicating a potential selection criteria for therapy.

Tumor Collection of PDX Models Molecular data availability of PDX, cell line, CDX, GEM and CDS models.

Differences of IC50 values between EGFR high protein abundance (≥25) 
and low protein abundance (<25). * indicates significant differences
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Subsequently, further models were
utilized to test the most active EGFR –
compounds in an ex vivo 3D screen.
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Differences of T/C values with respect to 
in vitro sensitivity. * indicates significance 
(Student’s t-test p-value < 0.05)
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Randomization into 
treatment groups at 
tumor volume: 100 –
250 mm3


