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- Molecular biology of pancreatic cancer 
 
-  Emerging biomarkers for clinical practice: 

 1.  Pancreatic ductal adenocarcinom (PDAC) 
  
 Briefly on: 
 2. Pancreatic acinar cell carcinoma (PACC) 
 3. Pancreatic neuroendocrine tumour (PNET) 

My talk 



–  Approx 1500 mutated genes detected 
–  average 60 gene alterations/tumour 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

PDAC 
Mutational landscape is heterogeneous 

	  	  	  	  	  	  	  	  	  	  	  	  	  Biankin	  et	  al.	  Nature	  2012	  
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PDAC   
KRAS is an oncogene that regulate cell division 

•  most	  common	  (95%)	  

•  Cell	  division	  

•  Mutant	  KRAS	  in	  GTP-‐
bound	  acEve	  state	  

•  Cause	  conEnuous	  growth	  
sEmulaEon	  

•  No	  inhibitor	  
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PDAC  
TP53 is a tumour suppressor  
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PDAC  
SMAD 4 activates growth inhibitor genes  
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PDAC 
CDKNA2 (p16) regulates G1/S 

CDK4/6 
pathway 

CDK4/6	  inhibitor:	  
1.  Palbociclib	  (Pfizer)	  –	  FDA	  approved	  
2.  Ribociclib	  (NovarEs)	  –	  FDA	  approved	  
3.  Abemaciclib	  (Eli	  Lilly)	  

ER+/HER2-‐	  breast	  
cancer	  

	  CDK4/6	  inhibitor	  



CDK4i trials 



In-vivo Model – Sensitivity to CDK4i  
correlates with high RB expression  

Chou	  et	  al.	  Gut	  accepted	  Sep	  2017	  



 
 
 
 
 
 
 

 

PDAC –Mutated genes cluster into 10 molecular 
mechanisms 

 

Bailey	  et	  al	  Nature	  2016	  
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PARPi causes cell death in BRCA 
deficient cells 
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•  4 subtypes of PDAC based by structural variation profile     UNSTABLE 
subtype potentially targetable 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

PDAC – structural variation 

≤50	  structural	  
variaEon,	  20%	  

Significant	  event	  on	  1	  or	  2	  
chromosomes,	  30%	  

<200	  structural	  variaEon,	  36%	  

	  
≥200	  structural	  
varia,on,	  14%	  

good	  correlaEon	  of	  DNA	  repair	  genes	  BRCA1,	  
BRCA2,	  PALB2,	  ATM,	  FANCM,	  XRCC4,	  XRCC6	  

PlaEnum	  and	  PARP	  
response?	  

ê	  
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	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Waddell	  N.	  Nature	  2015	  



 
HER2 amplification is present in 2% of PDAC 

  variables                no.              HER2 amp         Non-HER2 amp 

Chou	  et	  al	  Genome	  Medicine	  2013	  





•  DNA methylation is widespread involving 3522 
genes  

  
•  Enchriched in 6 core cancer signalling pathways:  

1.   Invasion 
2.  proliferation 
3.  Stellate cell activation 
4.  Axon guidance 
5.  Cell adhesion 
6.  Apoptosis 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

PDAC  
Differential Methylation Analysis 

Nones	  et	  al.	  Int	  J	  of	  Cancer	  2014	  
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Classified into 4 subgroups - associated 
histological characteristics 
1. Squamous 
•  Adenosquamous morphology 

(p=0.0011) 
•  inflammation, MYC pathway, 

autophagy 

2. Pancreatic progenitor 
•  Pancreatic development 

•  Invasive IPMN, colloid carcinoma 
morphology (p=0.0005) 

3. Immunogenic 
•  Immune gene programmes – B cell and 

T cell signaling pathways 
4. ADEX (aberrantly differentiated endocrine 
exocrine) 
•  Late pancreatic development and 

differentation  
 
 
 
 
 
 
 
 
 
 
 
 

 

PDAC – transcription network profile 

Bailey	  et	  al	  Nature	  2016	  
 



PDAC - KRAS wild-type 

TCGA,	  Raphael	  et	  al.	  Cancer	  cell	  2017	  
Witkiewicz	  et	  al.	  Nature	  communicaEons	  2015	  
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•  Approximately 20% have a BRAF rearrangement by FISH 
•  Confirmed by 2 independent studies 

Pancreatic acinar cell carcinoma 

Chou	  et	  al.	  Pathology	  accepted	  Sep	  2017	  
Want	  et	  al.	  Modern	  Pathology	  Sep	  2017	  
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Targeting BRAF rearrangement with  
MEK inhibitor  



•  40% inactivation of apoptotic regulator pathway involving Death 
domain-associated protein gene (DAXX) or ATR-X gene (ATRX) -  
mutually exclusive 

•  proteins involved in chromatin remodeling (causing alternative 
lengthening of telomeres and chromosomal instability) 

•  Independent markers of prognosis.   

ATRX/DAXX in  
Pancreatic neuroendocrine tumours 

DAXX	  	  	  	  	  	  	  	  	  	  	  	  	  ATRX	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  ALT	  

Singhi	  et	  al.	  Clin	  Cancer	  Res	  2016	  



•  Garvan Institute 
–  Personalised Cancer Therapeutic Group - Marina Pajic 

•  Cancer diagnostic and pathology group and APGI 
leader – Anthony Gill 

•  Cancer Institute NSW ECF 
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