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5 molecular subtypes identified  based  on  mRNA expression of tumors from Norwegian patients:   

Perou, Sørlie et a 2000 

A set of 50 genes identifies the subgroups; PAM50 

Different subgroups found in all datasets, have differences in: 
Mutation spectrum, sequence alterations,  
copy number aberrations, methylation, metabolism,  
protein expression; >>biology  

 Intrinsic subtypes, based on 560 genes >>  

 HER2 enriched tumors 
•  15-20% of tumors 

•  At least  three types  

(ER -/+)  with and without TP53 mut Stromal 

ER+ 

ER- 

Large inter-tumor heterogeneity in breast cancer 
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Anglo-Canadian collaboration Carlos Caldas & Samuel Aparicio 

IC5 

•ER+/ER- 

•LumB/Her2-like 

•Her2 amp 

Silwal-Pandit L et al CCR, 2014 

P=0.013 

54% TP53 mut 77% TP53 mut 

P=0.88 



2014 

TCGA and METABRIC 



Inter-tumor 
heterogeneity 

Intra-tumor 
heterogeneity 

IHC: Estrogen Receptor 

IHC: CD44, 100% pos. 
IHC: CD44, 10% pos. 



Intra tumor heterogeniety studied by  
In situ analyses and ImmunoFISH 

with patient specific markers 

DAPI: Blue 
HER2 gene: yellow 
Cent17: light blue 
HER2 protein: green 
ER protein: red 

DNA and protein in a breast tumor 
4 um sections, FFPE tissue, 
photographed in 21 levels,   

4 –plex mRNA Expression  on a cell line 
Affymetrix QuantiGene ViewRNA 

ACTB: DarkBlue 
PPIB: yellow 
ERBB2: green 
HPRT1: red 

Micro RNA Expression 
Affymetrix QuantiGene  
View microRNA 

Hege  G Russnes 

Åslaug Helland 

Inga H Rye 



The RA-HER2 cohort 
 
N=37 
- Neo-adjuvant treated with taxan, FEC and 

Trastuzumab 
- Biopsies (FFPE) at two time points + 

available metastates 
- Pre therapy (n=37) 
- Post therapy (n=25) 
- Metastatses (n=3) 
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HER2 gene 

Trinh, Rye et al. 2014 





Trinh et al., Genome Biology 2014 http://sourceforge.net/projects/goifish/ 



Comparing the pre samples (n=37), stratified by pCR 
(n=12)/non pCR (n=25) for the analyzed markers  

 Rye et al. unpublished 

• Tumors with pCR have more cells with HER2 copy number gain 

• Tumors with non pCR have more ER positive cells 



HER2 gene spatial organization within the nuclei differs between cells 

cluster scatter mix 

 Rye et al. unpublished 



# 7347_pre treatment  pCR  



7435_before treatment  non pCR  



7435_after treatment  non pCR  



7435_metastase (bone) non pCR  



Pre treatment 

Post treatment Metastase 

Observations:  
• Copy number 
• protein expression 

 Rye et al. unpublished 



7588_before treatment  non pCR  



7588_after treatment  non pCR  



Changes in Phenotypic Distribution During Treatment  

 Rye et al. unpublished 



HER2 gene spatial arrangment before and after treatment 
scored in 100 cells from each tumor 

cluster cluster 

mix mix 

scattered scattered 

Before treatment after treatment 

    Indicates presence of cells with either cluster or scattered pattern 

Significant worse outcome for the group with no change  

and with decrease in fraction of HER2 amp cells, 

but the number of cases are still limited 

 Rye et al. unpublished 



   Department of  Cancer Genetics 

http://ous-research.no/genetics/ 



For additional information please contact The Head of ICR, Professor Gunnar 
Sæter at gunsae@rr-research.no, Tel +47 227 81 402 or mobile +47 970 31 845. 
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