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Breast cancer is the second leading cause of cancer-related death 
in women, comprising about 23% of all cancers diagnosed worldwide 
[1]. A common phenotype in breast cancer is the abnormal expression 
of Estrogen Receptor-α (ER) and it has been well documented that 
estrogens and Estrogen Receptors (ERs) play essential roles in breast 
cancer development and progression [2]. ER functions as the major 
regulator of phenotypic properties in estrogen-responsive tumors by 
controlling transcription of different genes thereby influencing cell 
proliferation.

Breast Cancer Associated Gene 2 (synonymous with ZNF364/ 
Rabring 7/ RNF115) is a RING-finger ubiquitin E3 ligase, which was 
identified by the subtractive hybridization cloning method and was 
shown to be associated with ER-positive status in human breast tumors 
[3]. BCA2 was found to be over-expressed in primary invasive breast 
cancers and initially predicted to be correlated with negative lymph 
node metastasis and increased survival [3]. Inhibition of BCA2 by 
its siRNA in MCF7 and T47D cell lines decreased cell proliferative 
capacity, indicating that it plays an important role in cell migration [3]. 
A more recent study using high resolution genome-wide chromosomal 
alteration analysis revealed a high copy number of BCA2 in Burkitt’s 
lymphoma [4]. BCA2 was also found to bind to UBC9, suggesting its 
involvement in sumoylation pathway [5]. Because of its known RING 
E3 ligase activity, BCA2 is capable of regulating its own stability by 
undergoing autoubiquitination [6]. By binding to hHR23a and 14-3-3, 
which stabilizes BCA2, BCA2 is proposed to play an important role in 
breast cancer progression [7]. BCA2 is also a target protein in vesicle 
traffic to late endosome/lysosome in lysosome biogenesis and is also 
proposed to interact with ALG2 [8]. On a positive front, BCA2 has been 
found to play an important role as a host cell factor by accelerating the 
internalization and degradation of HIV viral particles following their 
tethering to the cell surface in infected cells [9]. This diverse biology of 
BCA2 suggests that it has multiple cellular functions.

Although, BCA2 promoter contains several Estrogen-Response-
Element (ERE) half-sites, the role of ER in the regulation of BCA2 
transcription has not been elucidated. We have recently reported that 
the transcriptional regulation of BCA2 in ER-positive breast cancer cell 
lines is controlled by ER and that BCA2 gene expression is regulated 
by an estradiol-dependent mechanism in these breast cancer cells [10]. 
This extends our previous work about co-expression of BCA2 gene 
with the ER in 74% of ER-positive invasive ductal carcinomas in a 
breast cancer cohort of 635 patients and regulation of BCA2 mRNA by 
estrogen [5]. This finding suggests that BCA2 is potentially involved in 
hormone-responsive breast cancer and understanding its regulation by 
ER is important to exploit its importance in breast cancer progression 
and treatment.

The Ubiquitin-Proteasome System (UP-S) plays a central role 
in protein homeostasis and has been implicated in the pathogenesis 
of several human diseases including cancer. UP-S has been well 
documented as a novel target for anticancer therapies [11]. Protein 
ubiquitination and degradation is tightly regulated by the UP-S and the 

E3 ligases provide substrate specificity to this system. Many E3 ligases 
are either oncogene products or tumor suppressors and are shown to 
be deregulated in carcinogenesis. Some E3 ligases, like MDM2 and SCF 
complex, play a major role in the cell cycle and apoptosis [12]. Other 
tumor suppressor E3 ligases include BRCA1, CHIP and CUL-5 [13].

Although more than 500 E3 ligases have been identified, their 
targets are yet to be discovered. We hypothesize that E3 ligases like 
BCA2 that are overexpressed in many cancer types with unknown 
target substrates play a major role in carcinogenesis. We believe that 
understanding the regulation and mechanisms of action of BCA2 and 
other E3 ligases and identification of their substrates is critical for 
designing and developing specific targeted anticancer therapies.
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