A patient derived xenograft (PDX) tumor model platform for “mouse trials”
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A Mouse Trial in Her2 Positive Gastric PDX Tumor Panel

Complexity and Heterogeneity of Human Cancers

From Chinese cancer patients, more than 600 patient derived xenograft (PDX) tumor models have been
established at GenenDesign through serial passage of tumor fragments in immunodeficient nude mice.
Phenotypic and genomic characterization indicate that the PDX tumor models have recapitulated the
complexity and heterogeneity of their corresponding human tumors and hence provide a more
comprehensive tumor model platform for drug development and biomarker discovery. Molecular profiling
identifies panels of PDX tumor models with aberrations in oncogenes or oncogenic signaling pathways.
The PDX tumor panels enable translational studies of anticancer therapies, both chemotherapies and
targeted therapies, in a “mouse trial” format, a setting closer to clinical trials, to examine strategies of
patient stratification, drug resistance and combination therapies.

Initial characterization indicates that the GD PDX tumor models have recapitulated the histopathological complexity of the
original human tumors, which is consistent with the observation of others (2). GD PDX tumor models display a diverse range
of intertumor heterogeneity in histopathology and in tumorigeneity (Figure 2a and 2b). Furthermore, a range of responses to
standard of care therapies are observed (Figure 2c), providing a baseline for the application of GD PDX tumor models in the
evaluation of novel therapeutic modalities.
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In a Her2 positive gastric PDX tumor panel (n=11), a mouse trial was conducted to compare the efficacy of Herceptin
and Lapatinib in parallel. Better response (%TGI) was observed with Lapatinib than with Herceptin as a monotherapy
(Figure 4a). Similar to the observation in the clinical setting, multiple Her2 positive PDX tumor models did not respond to
anti-Her2 treatment. Genomic profiling revealed additional genetic aberrations in the insensitive PDX tumor models
(Figure 4b). Testing is underway to combine Herceptin/Lapatinib with selected therapies targeting those genetic
aberrations (e.g. PI3K pathway inhibitors). In the meantime, chemotherapy (Paclitaxel or FOLFOX) proved to be able to
provide therapeutic benefit in these models (Figure 4c). Under prolonged treatment, variants with acquired resistance
were derived from models that were initially sensitive to Herceptin (Figure 4d).
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Dose and regimen
- Group 1: no treatment
- Group 2: Herceptin 10mg/kg, i.v., qwk x 3
- Group 3: Lapatinib 100mg/kg, p.o., qd x 21
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FOLFOX
Oxaliplatin: 5mg/kg, i.p., qwk x 3
Leucovorin: 100mg/kg, i.p., qwk x 3
5-FU: 25mg/kg, i.p. + 25mg/kg, s.c., qwk x 3
Regression
tumor shrink > 20%

Cisplatin: 5mg/kg, i.p., qwk x 3
Paclitaxel: 20mg/kg, i.v., q4d x 4
Pemetrexed: 200mg/kg, i.p., qwk x 3
Sorafenib: 30mg/kg, p.o., qd x 21

Partial response
TGI > 40%, tumor shrink <20%

Progression
TGI <40%
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Figure 2 Gastric PDX tumor panel recapitulate the complexity of human
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Drug Response

Figure 1 Establishment (a) and characterization (b)
of GD PDX tumor models.
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Established model
(>P3)

Early passage
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All in vivo studies are performed in accordance with IACUC guidelines
and the Guide for Laboratory Animal Care and Use. GenenDesign
animal facility is certified by AAALAC.

Figure 3 Molecular profiling of PDX
models
(a) CISH analysis of Her2 gene in gastric
PDX models with different gene copy
numbers (GCN); (b) PCR coupled
sequencing analysis identifies lung PDX
tumor models with point mutations in
EGFR; (c) IHC analysis identifies lung
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Figure 4 A mouse trial in Her2 amplified gastric PDX tumor panel to evaluate
the efficacy of anti-Her2 therapies (a) and resistance to anti-Her2 therapies (b,c.d).
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Table 2 GD PDX tumor panels
PDX tumor model
panels

Tumor Origin

Growth Curves

GD PDX model platform

HER2 CISH

0

Median TGI = 24%

A series of genetic and genomic profiling have been conducted to characterize GD PDX tumor models, including gene copy
numbers (Affymetrix SNP 6.0 array, CISH and qPCR), mRNA expression (Affymetrix U133 plus 2.0 array and qPCR),
oncogene mutations (PCR based hot-spot sequencing analysis), protein expression (IHC and Western) (Figure 3). Multiple
PDX tumor panels are assembled based on the genetic/genomic aberrations of target oncogenes.
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SoC efficacy in selected liver PDX tumor models
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GenenDesign PDX tumor models are established by serial passage of surgically removed human tumors in
immunodeficient mice (BALB/c Nude mice) (1). In general, fragments from >30% of the human tumors (P0)
successfully form tumors in nude mice (P1, PDX tumor) which are further transplanted. When the PDX
tumors reach >P3, they are amenable for in vivo efficacy studies as the variability of fragments in growth
rate is limited (PDX tumor models) (Figure 1a). GenenDesign PDX tumor models are being characterized
to assess their histopathology, growth rates, molecular profiles and responses to standard of care
anticancer therapies (Figure 1b). The major collection of GD PDX tumor models represent cancer types
that are prevalent in Asian patients, including gastric cancers, lung cancers, liver cancers, esophageal
cancers, and colorectal cancers (Table 1).
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Summary
1.
2.
3.
4.

A platform with more than 600 PDX tumor models is established at GenenDesign.
These PDX models maintain the complexity and heterogeneity observed in human cancers.
Molecular and drug response analyses have identified PDX tumor panels suitable for “mouse trials”.
A “mouse trial” testing Her2 inhibitors in Her2 positive gastric PDX models demonstrates its utility in
preclinical evaluation of cancer therapies.
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