
Signifi cant advances have been made in breast cancer 

research in relation to early detection and therapy. 

Contributions from the area of biomarker discovery have 

enabled us to identify molecular signatures, some of 

which have been exploited for diagnosis, prognosis and 

as therapeutic targets. For example, it is well established 

that the expression of estrogen receptors (ERs) and 

progesterone receptors (PRs) in breast cancer tissue not 

only correlates with survival but also predicts the thera-

peutic effi  cacy of hormonal therapy. Likewise, the expres-

sion of the epidermal growth factor receptor HER2 in 

breast cancer tissues also prognosticates disease 

progression, patient survival, and response to biologic 

therapy employing antibodies that target breast cancer 

cells overexpressing the HER2 receptor. However, given 

the heterogeneity of breast cancer among patients and of 

breast cancer cells within the same cancer tissue(s), not 

all patients express clinically useful levels of these recep-

tors. For the category of ‘triple negative’ breast cancer 

patients who do not express hormone receptors nor 

HER2, therapy typically consists of a combination of 

surgery, radiation and chemotherapy. Th erefore, dedicated 

eff orts are still needed to identify prognostic biomarkers 

expressed in a broader fraction of breast cancer patients 

that would transcend the categories of ER/PR+, HER2+ 

and triple negative, and be informative of disease 

outcome.

In the paper by Strizzi and colleagues published in this 

issue of Breast Cancer Research [1], the authors investi-

gate the clinical signifi cance of Nodal expression in breast 

cancer. Previously, several of these investigators intro-

duced the discovery of the re-emergence of the embry-

onic morphogen Nodal (a member of the TGF-beta 

superfamily) in certain types of aggressive human 

cancers, including melanoma, glioma, endometrial, and 

prostate [2]. In the current translational study, the authors 

determined by immunohistochemistry the level of Nodal 

expression in a series of breast tissues from a cohort of 

431 patients previously diagnosed with benign or 

malignant breast disease. Th e patients with malignant 

breast disease were further grouped based on ER/PR and 

HER2 status, grading, staging and lymph node involve-

ment. Th e data reveal that Nodal expression, generally 

not detected in normal tissues, is signifi cantly greater in 

malignant versus benign breast disease. Most interest-

ingly, Nodal levels correlated with the degree of advanced 

disease as represented by grading, staging and lymph 

node involvement, regardless of the ER/PR or HER2 

status in the samples analyzed. Although further pros-

pec tive studies in a larger cohort would be needed to 

determine the eff ects of Nodal on patient survival, these 

data strongly suggest a role for Nodal during the 

progression of breast cancer. Th ese observations are in 

agreement with previous studies by members of this 

group showing increased Nodal expression in advanced 
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The embryonic morphogen Nodal, a member of 

the transforming growth factor-β superfamily, is not 

expressed in the majority of normal adult tissues. 

However, a growing body of evidence indicates that 

Nodal expression re-emerges in a number of human 

cancers, including melanoma, glioma, endometrial, 

and prostate cancers. Reactivation of Nodal signaling 

in these tumors contributes to their aggressiveness. 

Strizzi and colleagues, in a paper published in this 

issue of Breast Cancer Research, investigate the clinical 

signifi cance of Nodal expression in breast cancer. They 

report that Nodal expression is signifi cantly greater 

in malignant versus benign breast disease. More 

importantly, Nodal levels correlated with grading, 

staging, and lymph node involvement, independent of 

the estrogen receptor/progesterone receptor or HER2 

status. Collectively, these data suggest that Nodal could 

serve as a potential biomarker for invasive disease and 

a potential therapeutic target in breast cancer.
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stage or metastatic melanoma and prostate carcinoma 

[3-5]. In melanoma, Nodal is regulated by Notch 4 and is 

associated with vasculogenic mimicry [6,7]. To further 

investigate the potential of Nodal as a predictive 

biomarker, the authors also describe in their study the 

anti-proliferative and pro-apoptotic eff ects in two human 

breast cancer cell lines treated with a Nodal function 

blocking antibody. Th ese observations require pre-

clinical validation in follow-up studies, but nevertheless 

suggest that Nodal could represent an attractive thera-

peutic target in breast cancer.

Th is study highlights how recent advances in specifi c 

areas of breast cancer research have enabled us to 

characterize the re-emergence of specifi c embryonic 

signaling pathways, such as Nodal, thus contributing to 

our understanding of the molecular mechanisms that 

regulate cancer cell plasticity and aggressiveness [3]. 

Exploiting the molecular underpinnings of these embry-

onic pathways in cancer can result in the discovery of 

novel biomarkers expressed in a broader population of 

cancer patients, thus complementing traditional bio-

markers already in use, and thereby increasing the 

number of patients for which clinically useful information 

can be obtained to predict survival and therapeutic 

outcome.
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