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Breast cancer is one of the most common cancers around 
the world with approximately 1.6 million new cases and  
425 thousand deaths from the disease in 2010 (1). While 
early detection methods and treatment have continuously 
evolved and improved over the years, there is still a strong 
need to further understand the pathways and mechanisms 
that lead to and drive this malignancy with the ultimate 
goal being more personalized, less toxic treatment with 
improved survival and higher cure rates.

Inappropriate activation of the Hedgehog (HH) pathway 
has been implicated in the development of cancers of the 
skin, brain, digestive tract, lung and prostrate (2-6). Aberrant 
reactivation of HH signaling has also been reported in breast 
cancer (7,8). HH signaling is also thought to contribute to 
invasiveness (9,10). GLi1 is thought to be a marker of HH 
pathway activation (11-13). It is part of the final step in the 
pathway which is regulated by the zinc finger transcription 
factors GLi1 and GLi2 which are activators of the HH 
target genes and GLi3 which acts as a repressor (14,15). 
This pathway has been studied as a potential target in breast 
cancer (16). It has been demonstrated that a high expression 
of GLi1 by immunohistochemistry was an independent risk 
factor for skip metastasis of axillary lymph nodes in breast 
cancer (17). There has also been some data suggesting the 
targeting of this pathway in estrogen receptor negative breast 
cancer may be of benefit (18). A more recent article actually 
implicated this pathway in tamoxifen resistance and suggested 
it as a potential target in tamoxifen resistant breast cancer (19).  
This study demonstrated that a high GLi1 expression 
correlated inversely with disease free and overall survival in a 
cohort of 315 patients with breast cancer.

In this issue of the CJCR Zhang et al. report that the over 
expression of GLi1 in interstitial tissue from samples taken 
from breast cancer cases can serve as a prognostic factor for 

relapse and can be a marker for early relapse in this disease. 
Tissue from 284 cases of breast cancer seen at their centre 
between 2002 and 2004 was stained for GLi1 via IHC and 
the results were scored as high or low per a standardized 
Immuno-Reactive score (IRS). They demonstrated that 
tumor tissue had a higher level of Gli 1 expression than 
adjacent tissue and strongly correlated with HER2 status 
and age. The study also found a correlation between a high 
nuclear expression of GLi1 and an unfavorable recurrence 
free survival (P<0.05).

In light of the data that has accumulated so far and the 
data that is emerging including this important study by 
Zhang et al., activation of the hedgehog pathway signified 
by increased expression of GLi1 does seem to have a 
correlation with both the development of disease and 
its aggressiveness which makes this pathway a potential 
target for future therapy. A drug that inhibits this pathway 
has shown great promise in basal cell skin cancer (20) 
and multiple studies are underway with drugs that target 
this pathway in a multitude of malignancies including 
breast cancer. In addition to identifying patients who may 
benefit from targeting this pathway, Zhang et al.’s article 
demonstrates that markers like GLi1 could also serve as 
useful prognostic indicators to help better asses the risk of 
spread and aggressiveness of disease.
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