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Progress Report. Key Research Accomplishments, Reportable Outcomes, and Conclusions. 

Introduction Update. PTEN has been characterized as a tumor suppressor gene and foimd to be 
deleted or mutated in a variety of human tumors, including breast cancer. PTEN functions with a 
dual-specificity protein and lipid phosphatase and negatively regulates cell growth, migration, 
invasion, and focal adhesions through down-regulation of downstream mediators, such as Akt, 
focal adhesion kinase, and Shr. Consistent with its tumor suppressor role, overexpression of 
PTEN in breast cancer cell lines may result in the suppression of the cell growth. Additionally, 
germline mutations in PTEN are associated with Cowden syndrome (CS), a rare autosomal 
disease characterized by an increased risk of developing breast cancer. On the other hand, 
androgen, acting through AR, has been suggested to inhibit mammary carcinoma growth in 
animal models and has been used clinically as an adjuvant therapeutic agent to influence breast 
cancer progression. In addition, the germline mutation of AR gene has been shown to cause 
partial androgen insensitivity together with familial male breast cancer, and the longer CAG 
repeat (>28) within AR gene (causing lower AR activity) combined with BRCAl germline 
mutations is associated with an earlier age of onset of breast cancer development, suggesting that 
loss or reduction of AR function is implicated in the development of breast cancer. AR has been 
suggested to be importantly involved in breast cancer initiation. It also has been found that 
approximately 75%-80% of primary breast mmor specimens tested are positive for AR. Because 
PTEN expression is correlated with a positive ER and PR status in primary breast tumors and 
frequently reduced in advanced stage of breast cancer, it is conceivable to propose that PTEN 
counteracts AR in the mammary tissue to increase the susceptibility to transform to malignancy 
in the early stage of breast cancer development. Therefore, it will be interested to study the 
relationship between PTEN and AR in breast cancer and to determine if PTEN may modulate 
cell growth through AR. 

Our studies have involved the MCF-7 breast cancer cell line and results are best summarized in 
the two figures presented below. 

In Figure l,we demonstrate that AR and PTEN are endogenously expressed in MCF7 cells. And 
we found that these two proteins can interact with each other in this cell line by co- 
immunoprecipitation. 

As shown in Figure 2, using GST pull-down assay, we found that PTEN and AR are associated 
directly via the PTP domain of PTEN and AR DNA binding domain. 

These studies were reported in a poster format at the Era of Hope Symposium in Orlando, Florida, 
September 25-28,2002 and will be submitted along with other results to a peer reviewed Journal in the 
near future. 



Figure 1. PTEN interacts with AR endogenously in the MCF-7 breast cancer cell line. 

The MCF-7 cells were cultured in RPM with 10% Charcoal-dextran treated fetal bovine serum 
media for 16 hours, and treated with ethanol or 10 nM DHT for another 16 hours. Then, cells were 
harvested and subjected to co-immunoprecipitation with anti-PTEN and anti-HA (control) 
antibodies, followed by Western Blotting with AR and PTEN antibodies. Results shown are 
representative of several individual experiments. 
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Figure 2. GST or GST-PTEN incubation with the [^^S]-labeled AR, ER, or RXR for 2 hours in the 
presence or absence of the ligand. The bound proteins were analy^d by SDS-PAGE, followed by 
autoradiography. B. Representation of PTEN deleted mutants. PTP domam, protein tyrosine 
phoshates domain; ty-p, tyrosine phosphoiylation domain. C. [^^S]-labeled AR was incubated with 
different PTEN deleted mutants. The nearly equivalent aliquots of PTEN deleted mutants used are 
shown in the right panel. D. Representation of AR deleted mutants. E. GST or GST-PTEN was 
incubated with different AR deleted mutants. The SDS-PAGE data represents results from several 
individual experiments. 

Figure 1. 

C0IP:MCF-7 

IP:   HA    PTEN    PTEN 

Total cell extracts 

Figure 2. 

PTEN interacts with AR in vitro. 
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