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Methods

Stably passageable xenografts were established from fresh surgical material from CRC patients
and characterized with regard to their sensitivity to three of the most used cytostatics (irinotecan,
oxaliplatin and 5-FU) and two EGFR-inhibitors (erlotinib, cetuximab).

Introduction

Colorectal cancer (CRC) is the third most diagnosed cancer (ca. 10% in men and women), and
the fourth most common cause of death due to cancer worldwide. The inherent complexity of the
disease severely affects drug discovery leading to cancer therapies having the highest drug
attrition rates among all other therapeutic areas.
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betacellulin) was examined in the PDX at mRNA and protein level using real time PCR and
Sandwich-ELISA, respectively. Mutational screening of oncogenes was performed with lllumina
TruSeg® Amplicon — Cancer Panel.

Appropriate preclinical in vivo models are of increasing importance and represent an essential
tool in recent cancer research. PDX models represent a useful platform for identifying novel
targets, to define new biomarkers and to evaluate therapy response.

Furthermore, PDX models can also be used to elucidate resistance mechanisms to therapeutics
at the molecular level. Therefore, this study was aimed at establishment and thorough
characterization of PDX models derived from specimens of CRC.

For the establishment of resistant PDX sublines, two cetuximab-sensitive PDX models were
continuously treated with cetuximab for several passages. The tissue was further subjected to
the same molecular analyses as the PDX set for comparison.

Results

Establishment and stability of the models Biomarker analysis
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Figure 1. Staining of the original patient tissue paired to the corresponding PDX tissue. a. HE
staining of original patient tissue; b. HE staining of PDX tissue; c. IF staining for human nuclei,
DAPI=blue; human nuclei=orange (Cy3); d. IHC staining for EpCAM. Scale bar represents 100um.

Molecular and sensitivity analysis
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The mutational analyses revealed that every PDX model showed an individual mutational profile. The
encountered mutations reflected the clinical occurence in CRC patients (Table 2). Moreover, the
mutational profiles of PDX pairs obtained from the same patients were mainly identical (Table 3). Drug
responsiveness of PDX was assessed towards classical and targeted therapies and reflected the

heterogeneity regarding sensitivity (Fig. 2).

Table 2: The mutational profile of the PDX was analysed with the TruSeg® Amplicon — Cancer

Panel. The ratio of PDX with a mutation in the respective genes was calculated and reflected

the clinical occurence.

Table 3: Comparison of the mutational profile of PDX pairs derived from tissue of the same

Tumor volume [cm3]

0.6 —* Avastin 0.6—* Avastin
—— 5-FU

—+— Irinotecan

—e— Docetaxel
—— 5FU
|—— Irinotecan

the two EGFR pathway inhibiting substances cetuximab and erlotinib, compared to PDX models carrying
a mutation in one or more of these genes (Fig.3).

Molecular characterization of the 49 PDX showed that the
expression levels of the EGFR ligands correlated with each other,
as well as to the expression levels of the four receptors of the
EGFR family, corroborating the existence of an autocrine signaling
loop between them. Furthermore, significant correlations were
found between the expression of EGFR ligands and the sensitivity
towards cetuximab (Table 4). In contrast, the expression did not

correlate with the optT/C-values for erlotinib.

Cetuximab-resistant sublines

p-values.

Table 4: Correlation analysis between the expression of EGFR
ligands and sensitivity of the PDX to cetuximab. The table
summarized the Spearman coefficients (r,) and their respective

Cetuximab

[opt T/C-value]

MRNA expression

protein expression

s

p-value

s
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amphiregulin

0.306

0.032

-0.437

0.002

epiregulin

0.417

0.003

-0.347

0.015

TGF.

-0.295

0.040

0.418

0.003

Two novel cetuximab resistant PDX models were generated in vivo. In these PDX an increase In the
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Conclusions

Our results show, that PDXs In early passages maintain the morphology and biology of the original patient tumor. They reflect the individual response rates as observed Iin the patients and can
therefore be used as validated preclinical tool for translational research projects. The established 49 PDX models reflect the heterogeneity of CRC and mechanisms of resistance towards
EGFR-inhibitors were well reflected in the PDX panel. Overall, these PDX models represent an appropriate tool for in vivo development and optimization of cancer therapies and for correlative
analyses regarding biomarker expression and therapy response.
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