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EGF Receptor family 

Baselga and Swain, Nat Rev Cancer 2009; 9:463 
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Receptor dimerisation 

Baselga and Swain, Nat Rev Cancer 2009; 9:463 
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HER2 signalling pathway 

Baselga and Swain, Nat Rev Cancer 2009; 9:463 
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HER2-positive breast cancer 

* Combined metastatic and adjuvant patients 

  Slamon et al. Science. 1987;235:177 

  Pauletti et al. J Clin Oncol. 2000;18:3651 

Shortened Median Survival* 

HER2 positive 3 years 

HER2 normal 6–7 years 

Overexpressed/amplified in 

around 15-20% breast cancer 
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• ILC lower HER2-positive rate (<10%) restricted 

to pleomorphic subtype  

• Paget’s disease 

• Medullary carcinomas are 

typically HER2-negative 

Anatomopathological features 
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• high tumor grade,  

• DNA aneuploidy,  

• high cell proliferation rate, 

• cell motility, 

• tumor invasiveness,  

• reduced apoptosis, 

• progressive regional and distant metastases 

at presentation 
 

 
Schechter, Nature 1984; 312:513 

Moasser, Oncogene 2007; 26:6469 

Anatomopathological features 
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Molecular alterations 

• Co-amplification TOP2A 

• High frequency of PIK3CA and TP53 mutations 

• Higher levels of VEGF  

• Lower ER and/or PR expression 

Sandhu et al, LabMed 2010; 41:364 

The cancer Genome Atlas Network, Nature 2012; 490:61 

Konecny et al, Clin Cancer Res 2004; 10:1706 

Hoar et al, Eur J Cancer 2003; 39:1698 
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Molecular portraits of breast cancer 

 

– Luminal A 

– Luminal B 

– Basal-like 

– HER2 

– Normal-like 

Perou et al Nature 2000 

Sorlie et al Proc Natl Acad Sci USA 2001 
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• Positive Her2-statuts does 

not constitute a unique 

molecular category and is 

identified in both the HER2 

and luminal tumor classes  

Molecular portraits of breast cancer 
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Does ER status define two distinc subtypes? 

  

Meta-analysis 11 datasets of BC samples with GE and outcome 

data; 2 aCGH and 74 HER2+ neoadjuvantly trastuzumab-

treated patients: 

 

 
 

• Significant molecular differences in HER2+BC according to 

ER status 

• ESR1 significantly inversely correlated with ERBB2, EGFR 

and gene sets of RAS, RAF, MAPK and MEK pathway 

activation 

• ESR1 positively correlated with ERBB3 and AKT1 

• A gene set of PI3K/AKT pathway activation predict pCR in 

trastuzumab-CT patients in ER+/HER2+ but not ER-/HER2+  

 
Loi et al, JCO 2010; 28: 15s (Suppl; abstract 522) 
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Does ER status define two distinc subtypes? 

A panel of biomarkers HER1, HER2, 

HER3, IGF1R, PTEN, pAKT, 

amphiregulin, betacellulin, TGFα 

and PIK3CA mutation status  

ER-positive and ER-negative/HER2-positive breast cancer 

are driven by distinct biologic mechanisms 



Does ER status define two distinc subtypes? 

The cancer Genome Atlas Network, Nature 2012; 490:61 

• Comparison of 

luminal and HER2-

enriched phenotypes 

in clinically HER2-

positive tumors 

identifed significant 

differences in gene 

and protein 

expression 
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supervised gene expression 

analysis 



Does ER status define two distinc subtypes? 

The cancer Genome Atlas Network, Nature 2012; 490:61 
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Does ER status define two distinc subtypes? 

Loi et al. Current Opinion Oncol 2011; 23 

Lower rates of pCR 

with neoadjuvant 

CT+ anti-HER2 in 

ER+/HER2+ 
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Loi et al. Current Opinion Oncol 2011; 23 

Lower 

sensitivity to 

anti-HER2 in 

ER+/HER2+ 

Does ER status define two distinc subtypes? 
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HER-2 Signatures 
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HER-2 Signatures 

creation of the 

HER2-derived 

prognostic 

predictor (HDPP) 

comparison with 

different 

prognostic 

predictors 
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Staaf et al, J Clin Oncol 2010; 28:1813  



Bose et al, Cancer Discovery 2013; 3:224 
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• ~40% of primary resistance to combination trastuzumab 

+ chemotherapy in patients with metastatic HER2-

positive breast cancer and in responders TTP ~ 12mo 

Highly dependent HER2 tumors 
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Highly dependent HER2 tumors 

Group of HER2-

positive tumors 

extremely 

sensitive to anti-

HER2 therapy 

Loi et al. Current Opinion Oncol 2011; 23 
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Biomarkers sensitivity 

HER2 was the only 

marker for selecting 

HER2-targeted 

therapy  

PIK3CA mutations not 

associated with 

resistance but poorer 

prognostic factors 

Sitges, 2nd March 2013 



Outline 

• Description of HER2 as a therapeutic target 

• Anatomopathological features 

• Genomic landscape: subclassification of HER2 

• Identification of ErbB2-driven tumors 

• Ongoing projects 

• Summary 

 

Sitges, 2nd March 2013 



ICGC HER2-Positive tumors 
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ICGC Goal: « To obtain a comprehensive description of 

genomic, transcriptomic and epigenomic changes in 50 

different tumor types and/or subtypes which are of 

clinical and societal importance across the globe » 

https://icgc.org 

 

 

53 projects 

to date 

Breast cancer subtype defined 

by an amplification of the 

HER2 gene  



Biomarkers high sensitivity 
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Protocol HERBIN  

(Herceptin Biomarker INvestigation) 

http://www.responsify-fp7.eu 

Pre-operative setting (≠ neoadjuvant) 

http://www.google.fr/imgres?imgurl=http://www.fehrl.org/upload/fckeditor/image/FP7.jpg&imgrefurl=http://www.fehrl.org/?m=97&usg=__V-u8jJwn9GdLmRcmpXsP3VnTEAc=&h=641&w=787&sz=238&hl=fr&start=1&zoom=1&tbnid=8jjVsPrKMm3uLM:&tbnh=116&tbnw=143&ei=vUIrUbPvCYfPhAf534DQCg&prev=/search?q=FP7&um=1&hl=fr&sa=N&gbv=2&tbm=isch&um=1&itbs=1&sa=X&ved=0CCoQrQMwAA
http://www.google.fr/imgres?imgurl=http://incontext-fp7.eu/sites/default/files/euflag.gif&imgrefurl=http://incontext-fp7.eu/&usg=__z-R1U5hirkdeNa9dcz_wo4QM9ME=&h=800&w=1200&sz=16&hl=fr&start=6&zoom=1&tbnid=LtZRX-i1M6almM:&tbnh=100&tbnw=150&ei=vUIrUbPvCYfPhAf534DQCg&prev=/search?q=FP7&um=1&hl=fr&sa=N&gbv=2&tbm=isch&um=1&itbs=1&sa=X&ved=0CDQQrQMwBQ


Biomarkers high sensitivity 
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Summary 
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• ErbB2 amplification is common in BC and 

associated to anatomopathological and clinical 

features of worse prognosis 

• Certain molecular alterations associated to 

ErbB2 amplification 

• Heterogeneous group of tumors at least divided 

by the presence of HR 

• Need to know better differential characteristics 

and identify those tumors highly dependent to 

ErB2 signalling 


