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Why we use mice for our cancer models?

e Small size, easy to handle and take care of

e Easily available from commercials and far
cheaper than other mammal animals (many
mice can be treated at the same time)

e Genetically best characterized of all mammals

e Accommodation of nhude mice to human
tumor models

e Relatively rapid tumor growth in mice makes
them useful in cancer research and drug _ )
screening Tw REEL T T




Evolution of mouse cancer models

FIRST GENERATION: GRAFTED TUMOR CELLS
= Xenotransplants or syngeneic transplants

= Subcutaneous or orthotopic transplants ‘

SECOND GENERATION: TRANSGENIC MODELS

= Constitutive expression of oncogene
= Conditional expression of oncogene

THIRD GENERATION: ADVANCED TRANSGENIC MODELS
= Temporally and spatially controlled expression of oncogenic mutations

and combinations thereof ‘

FOURTH GENERATION
= Spontaneous tumor models mimicking tumor evolution and heterogeneity

= Patient-derived xenografts ‘

FIFTH GENERATION
= Advanced third- and fourth-generation models mimicking metastatic

progression (metastasis becoming rate limiting for tumor growth)

Bock B C et al. Cancer Res 2014;74:4671-4675




GEM Mice in pancreatic cancer
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The advantages of pancreatic GEMMs
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These models maintain an intact immune system
and develop tumors histologically similar to human
PDACs, including a dense desmoplastic stroma

Olive et al. (Science 2009) showed that PDAC
GEMMs

1) are poorly perfused and vascularised

2) significantly less sensitive to gemcitabine
treatment compared to the transplanted
tumors (but sensitive to Hh inhibitor)

... but these models failed to predict response to
IPI-92 in clinical trials (Rhim et al. 2014)




... and their drawbacks

Not all tissue specific promoters are specific (i.e. since the commonly
used transcription factor PDX1 is expressed in the developing foregut
(stomach and duodenum) as well as in the epidermis, tumor
development may occur in extrapancreatic organs, potentially affecting
pancreatic carcinogenesis and responses to therapeutic approaches, as
well as the life span of mice)

Mutant KrasG12D is activated during mice embryogenesis, which
probably does not reflect the acquisition of sporadic mutations in adult
cells in humans

Their dependence on a few critical genetic lesions, such as KRAS and
P53, might not reflect the genetic diversity that exemplifies human
PDAC
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Our models:
new orthotopic bioluminescent
models, with primary cell cultures
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Bioluminescence
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Other imaging
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High-frequency ultrasound
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Genetics of the PDAC3 model
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c-Met in the PDAC-3 model

C-Met mRNA expression
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BLI measurement of tumor growth
and survival
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Another model (PDAC2)

Human PDAC-2
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Frequency of copy number aberrations
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Role of autophagy
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Pathways, OS and mts
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Conclusions... “everything is illuminated” (?)

“co-clinical trials” performed in Vor? lorry,

several mouse models in parallel with l Wap the Same

human patients enrolled in ongoing '\'ngl awnd they |
phase | and Il trials should improve the Cutg) me | [

velocity and the outcome of
personalized treatments and helps to
identify genetic and molecular
determinants mediating drug
resistance

—

This approach should enable
oncologists to tailor novel, optimized
combinatorial therapies based on
patient stratification




