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Heterogeneity of Breast Cancer 





LUMINAL A: ER+/PgR+/HER2- 

LUMINAL B: ER+/PgR+/HER2+and or Ki67+ 

HER-OE: ER-/PgR-/HER2+ 

BASAL-LIKE:  ER-/PgR-/HER2-/Basal Markers  

CLAUDIN-LOW:  ER-/Pg-/HER2-/Claudinlow 
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BREAST CANCER SURVIVAL  ACCORDING  

MOLECULAR SUBTYPES 

362 cases 



                              
ER 

Lu
m

in
al

  

400× 400× 

HER2 

400× 

H
ER

2
-

o
ve

re
xp

re
ss

in
g 

400× 

B
as

al
-l

ik
e 

400× 400× 400× 400× 400× 

 P-Cad                    CK5                     EGFR 

NO TARGET THERAPY AVAILABLE !!! 

Anti-estrogens therapy 

Trastuzumab/lapatinib 

THERAPEUTIC STRATEGIES IN BREAST CANCER 



DFS OF BREAST CANCER CASES FROM IPATIMUP TUMOUR BANK 
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Importance of proliferation markers in ER positive breast cancer 

Ki-67 is important to assess in Grade II, 
ER positive breast cancers, but not in 
ER negative or Grade III tumors 

Klintman et al, SABCS 2008, abstract 1076 
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IMUNO-HISTOQUÍMICA E CLASSIFICAÇÃO MOLECULAR 

HER 2 + 

HER2 IHC HER2 SISH 



Basal/TN 

ER, PR HER2 CK5/6 EGFR 

IMUNO-HISTOQUÍMICA E CLASSIFICAÇÃO MOLECULAR 



•  Tumour cells negative for ER,PR and HER2 
 

•  10 to 15% of sporadic breast cancer cases 
 
•  Characteristics include: 
 

• higher prevalence among premenopausal African-American patients 

•  high nuclear grade and proliferative indices 

•  frequently abnormalities on p53 and BRCA 1 genes 

•  chemosensitive but poor prognosis 

•  peak risk of recurrence is between first and third years and the 

majority of  deaths occur in the first 5 years following therapy. 

 

Triple-negative breast cancer 



The genomic and transcriptomic architecture of 
2,000 breast tumours reveals novel subgroups 
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Punch-Extractor 

p63 P-Cad CK 5 



 

• Gene expression profile classification revealed an 
heterogeneous group of breast malignancies: 

– Basal-like (EGFR and/or CK5/6 and /or CK14 and/or PCad) 

– Claudin-low (low/absent expression of adhesion 
molecules) 

– Molecular apocrine 

– Other intrinsic molecular subtypes 

– Normal-breast like (normal adipose tissue and other non 
epithelial and basal epithelial) ???   

 

 

Triple-negative breast cancer  
is a heterogeneous clinical entity 



Claudin-low carcinomas 

New molecular subgroup, sorted from the triple negative breast cancer group 

•Low expression of genes involved in tight 
junctions and cell-cell adhesion:  

•Claudins 3, 4, 7,   
•Occludin 
•Ecadherin 

•Low expression of luminal genes,  
•Inconsistent basal gene expression 
•High expression of lymphocyte and 
 endothelial cell markers 
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Molecular Apocrine 



Basal-like and TNBC 
Outline 

• What is a triple-negative breast cancer? 

• What is a basal-like breast cancer? 

• Are basal-like and TNBC synonymous? 

• Morphological findings 

• Relationship with BRCA1 mutations 

• Precursor lesions 

• Biological behaviour and prognostic factors 

• Therapeutic targets 





Basal-like and TNBC 
Outline 

• What is a triple-negative breast cancer? 

• What is a basal-like breast cancer? 

• Are basal-like and TNBC synonymous? 

• Morphological and IHC findings 

• Relationship with BRCA1 mutations 

• Precursor lesions 

• Biological behaviour and prognostic factors 

• Therapeutic targets 



Basal-like breast cancer: origin in luminal 
progenitors 

BRCA1+ 
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BRCA1 dysfunction as a therapeutic target in 
triple negative and basal-like cancers 



Basal-like and TNBC 
Outline 
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Pearson’s r = 0.85 

Pearson’s r = 0.88 
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MGA is a non-obligate precursor of 
invasive breast cancer 



Basal-like and TNBC 
Outline 
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“Triple-Negative” breast carcinomas 

Ricardo S, JCP 2011           Aparício S, Nature 2012 

ER+/LumB 

BASAL 

HER2 



Basal epithelial cell associated   
gene cluster 

Epidermal growth factor receptor 

P-cadherin 

Adherens Junctions 

Focal Adhesions 

Integrins (cten) 



Nature Cell Biology (2007) 9: 961-969 



Nature Cell Biology (2007) 9: 961-969 



Before TKI treatment After TKI treatment 

IHC Ab: 
 Cten 

Breast Cancer Patients: cten undergoes down-regulation  
upon treatment with an EGFR Kinase Inhibitor 



 Myoepithelial cells 

 Lactating mammary tissue (epithelial cells) 

 Milk (80kD form) 

 Luminal / Epithelial Cells  

 Myoepithelial Cells 

Paredes J et al. Virchows Archiv 440: 16-21, 2002 

Paredes J et al. Pathology Research and Practice 198: 795-801, 2002 

E- AND P-CADHERIN EXPRESSION IN NORMAL BREAST 

E-cadherin (CDH1) P-cadherin (CDH3) 



Disease Free-Survival 

Overall Survival 

 P-cadherin expression is 

significantly associated with 

decreased survival in a short-term 

follow-up ( 5 years after diagnosis) 



P-cadherin has many in vitro functions in 
breast cancer cells? 

Invasion 

Migration 

Motility 

Actin Cytoskeleton 

Tumor Growth 

Proliferation 

Survival 

WHY IS P-CADHERIN ASSOCIATED WITH WORSE 
PROGNOSIS IN BREAST CANCER? 



P-cadherin expression induces cancer cell migration 

Ribeiro AS et al. Oncogene 29:392-402, 2010 

P-Cadherin modulation increase cell migration 



Paredes J et al. Cancer Res 2004 

Ribeiro AS et al. Oncogene 29:392-402, 2010 
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P-Cadherin modulation increase cell invasion 



Basal-like and TNBC 
Outline 

• What is a triple-negative breast cancer? 

• What is a basal-like breast cancer? 

• Are basal-like and TNBC synonymous? 

• Morphological findings 

• Relationship with BRCA1 mutations 

• Precursor lesions 

• Biological behaviour and prognostic factors 

• Therapeutic targets 



ER PR HER2 

 Despite the huge amount of resources allocated to translational 
research, only three predictive markers are used to define the 
therapy of breast cancer patients: 
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Where are we today 
(at least at our Institution)? 

• ER, PR and HER2 status are the major drivers of clinical decision 
making regarding the type of systemic therapy. 

 

• These 3 biomarkers in conjunction with histologic grade/mitotic 
count could be used to infer luminal, HER2 and TN subtypes . 

 

• But given current options for systemic therapy, need to sub-
classify beyond ER,PR and HER2 in clinical practice is debatable. 

 

• Clinicians are increasingly thinking about breast cancers by 
their molecular subtype. 
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