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DNA isolation from FFPE tissue

Background: Molecular genetic analysis of DNA 
from paraffin-embedded PDAC tissue
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KRAS

p16

TP53

SMAD4

4 mutations (38%)

3 mutations (38%)

2 mutations (15%) 1 mutation (8%)

Rozenblum et al., Cancer Res. 1997

The genetic fingerprint of PDAC/founder mutations

The genetic fingerprint of PDAC

42 cases

http://www.sciencephoto.com/media/210388/enlarge
http://www.sciencephoto.com/media/210388/enlarge


The genetic fingerprint of PDAC

Iacobuzio-Donahue et al., Clin Canc Res 2012
Schlitter et al unpublished data

Iacobuzio-
Donahue
2012

Schlitter, Segler, 
Esposito

KRAS 95 % 91 %

P16 90 % 78 %

TP53 75 % 70 %

SMAD4 55 % 38 %

http://www.sciencephoto.com/media/210388/enlarge
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Jones et al., Science 2008



 Deletion

loss of genetic material; part of a chromosome or a sequence of DNA is missing

 Amplification 

mechanism leading to multiple copies of a chromosomal region within a 
chromosome arm

 Mutation

change in the sequence of an organism's genetic material.

Global genomic analysis of PDAC



• early event: present in PanIN lesions (>90% low-grade)

• PDAC: mutated KRAS in 70-100%

• most common mutation G12V  permanent activation

• p48+/Cre; Kras+/LSL-G12D mouse model (Hingorani et al., 2003)

 pancreas specific inactivation of Kras  pancreatic cancer

Central role of KRAS in PDAC



• Deletion

• Promoter hypermethylation
• Point mutation
• Germline mutations in 
FAMMM (familiar atypical mole malignant melanoma)

Esposito et al. 2004

Loss of p16/CDKN2A in PDAC



• Mostly missense mutations of DNA-binding domain

• Later event (progression low grade to high grade)

• Correlation with survival

• Important for sensitivity/resistance to radio-/chemotherapy

Pellegata et al., Cancer Res. 1994
Nakamori et al., Jpn. J. Cancer Res. 1995
Dergham et al., J. Hepatobiliary Pancreat. Surg. 1998
Luttges et al., Am. J Pathol. 2001
Giovanetti et al., Mol. Cancer Ther. 2006

TP53 mutations

Missense mut. Frameshift mut. Wild type





• Deleted in Pancreatic Cancer 4 (DPC4)

• Located on chromosome 18q21

• Deletion or point mutation

• Prevalence 30-50%

• Late event in carcinogenesis

• Correlation with survival and mestastasis

SMAD4 (tumor suppressor gene) 

Iacubuzio-Donahue, J Clin Oncol 2009
Oshima et al., Ann Surg 2013
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KRAS wt

KRAS mut

KRAS wt KRAS mut p-value

1-year survival* 92.9% 64.8%
2-year-survival* 71.4% 38.0%
3-year-survival* 59.5% 26.3% p=0.01
Median survival n.e. 18.8 months

Log rank test p=0.009

Wild type KRAS is associated with significantly better survival 
estimations

*Excluded for overall survival analysis:
M1-status (n=10), lost to FU (n=1), and peroperative death (n=1) 

Overall survival analysis (n=164*)

Wild type KRAS is associated with significantly 
better prognosis



Identification of 
genomic alteration 
and changes in 
protein expression

Validation in 
larger patient 
cohorts

Integration of 
clinical data 
(survival, follow-
up)

• genetic marker for clinical outcome
e.g. TP53, SMAD4
• therapeutic targets 
e.g. EGFR
• predictor of response to therapy
e.g. molecular subtypes Collission et al. 

Basic research Clinical research

PDAC: from bench to bedside



>80% stroma

<20% cancer cells

„Microenvironment“

1. Defense reaction of the host?
2. Primary genetic stromal defect?
3. Stromal activation by mutated epithelial cells?



1. Frühe Aktivierung der Stromareaktion

α-SMA Tenascin C Kollagen V

Esposito et al, J Pathol 2006
Berchtold et al, in Vorbereitung
Steiger et al, in Vorbereitung

β6-Integrin β1-IntegrinAnnexin 2



Ptf1a+/Cre(ex1);LSL-KrasG12D;TNC-/- -mice

TNC beeinflusst die β6-integrin Expression

Ptf1a+/Cre(ex1);LSL-KrasG12D
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2.  Epithel-Stroma Interaktionen in der frühen Karzinogenese



Berchtold et al, in Vorbereitung
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3.  Epithel-Stroma Interaktionen in der Tumorprogression

Rot: Kollagen V Grün: α-SMA 



• Höhere Progressionsrate der Patienten, die mit Saridegib +
Gemcitabin behandelt wurden im Vergleich zu den Kontrollen

• Kürzeres medianes Überleben im Vergleich zum historischen
medianen Überleben von Patienten, die mit Gemcitabin allein
für 6 Monate behandelt wurden

Press release 27/01/2012

Antifibrotische Therapie des Pankreaskarzinoms



Antifibrotic therapy of pancreatic cancer

Heinemann et al, Cancer Treat Rev 2014
www.clinicaltrials.gov



„Kras“-Mäuse Sonic Hedgehog-deficient „Kras“-Mäuse

Rhim et al, Cancer Cell 2014

1. Wirtsreaktion (Barriere)?
2. Primärer genetischer Stromadefekt?
3. Aktivierung des Stromas durch bereits mutierte epitheliale Zellen?


