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Incipit

“All happy families are alike;
each unhappy family iseach unhappy family is
unhappy in it’s own way”

Anna Karenina – L. Tolstoj



Why PDAC is so lethal?

No established guidelines
for preventiono p e e t o

No screening for early diagnosis

Symptoms delay 

Early metastatic spreadEarly metastatic spread 

Local/metastatic recurrence

Multifactorial resistance 
to treatments

Lack of biomarkers to select 
“targeted” treaments

SMA: Superior mesenteric artery 
SMV: Superior mesenteric vein 
Duo: Duodenal sweep g



Currently no proper preclinical  
PDAC models existPDAC models exist 

Xenografts of established cell linesXenografts of established cell lines 
(loss of genetic/biological 
properties)

GEMM
Genetically engineered mouse 

d l (T t l Cmodels (Tuveson et al., Cancer 
Cell 2010)

Subcutaneous engrafted primary 
xenografts (Hidalgo et al., JCO 
2012)



PDAC genomics - heterogeneity

Hallmark genetic changes 
contributing to pancreaticcontributing to pancreatic 
carcinogenesis (Hruban et 
al, Clin Cancer Res 2000)

Multiple genetic alterations
th t f ti th hthat function through 
core signaling pathways
(Jones et al, Science 2009,(
Biankin et al, Nature 2012)



Methods to measure orthotopic tumors

Orthotopic
-Histopathological analysisvs. stopat o og ca a a ys s
-MRI
-high-resolution ultrasoundSubcutaneous

vs.

BioluminescenceBioluminescence
In luminescent reactions, light is produced by the oxidation 
of a substrate:

- i.e., the reaction catalyzed by Firefly luciferase (FLuc)
1. Luciferin + ATP → luciferyl adenylate + Ppi
2 L if l d l t + O2 → l if i + AMP + li ht2. Luciferyl adenylate + O2 → oxyluciferin + AMP + light

- the substrate for Gaussia luciferase is coelenterazine
Of note, GLuc is secreted by the cells and can be monitored 
in blood samples (Wurdinger et al., Nat Methods 2008)



The Start-Up project

Bioluminescent pancreas cancer mouse models from genetically 
characterized primary cells: a platform for drug discovery

AIM
To create and use our models

with our unique primary cells
h d f h d h

To create and use our models

-characterized for their genetic signature compared to the originator tumors
-selected for cancer-stem-cell (CSC) / invasive markers

Transduced with bioluminescent luciferase reporters

I j t d th t i ll i th f d iInjected orthotopically in the pancreas of nude mice

To test new molecular targeted agents



Results: Our models

Avan et al Cancer Res 2013 Giovannetti et al JNCI 2014Avan et al, Cancer Res 2013 - Giovannetti et al, JNCI 2014
Maftouh et al, Oncotarget 2014 - Giovannetti et al, Autophagy 2014
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Other imaging

MRI Tumor

Doppler

Healthy PDAC-2

Doppler



High-frequency ultrasound



Histological features and metastases



Genetic profiles: PDAC3 model



A proof-of-concept study on our models as an 
effective platform for drug testing

CrizotinibCrizotinib

p g g

GemcitabineGemcitabine
CombinationCombination

14

Cancer Res 2013



Conclusions

Our readily imaged orthotopic
PDAC models displayed genetic, p y g ,
histopathologic, and metastatic 
features similar to human tumors

Their use pointed to c-Met as a e 
therapeutic target and highlighted 
crizotinib and gemcitabine as acrizotinib and gemcitabine as a 
synergistic combination of drugs 
warranting clinical evaluation

“co-clinical trials” performed in mouse models in parallel with patients 
enrolled in phase I/II trials should improve the outcome of personalized 
treatments and helps to identify molecular determinants mediating resistance

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

www.cancerpharmacology.org


