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Public Abstract:  

Hypothesis and Specific Aims:  Hypothesis: Angiogenesis is the physiological process of generating new 

blood vessels from pre-existing vessels. Angiogenesis only occurs during specific processes, including 

during development and breast cancer progression, suggesting that the breast cancer 

microenvironment is important for initiating and regulating breast cancer associated angiogenesis. TGF- 

superfamily ligands and their respective signaling pathways are known to have important roles in 

mediating and regulating angiogenesis. However, how TGF-beta signaling pathways regulate 

angiogenesis during breast cancer progression has not been defined. Our preliminary data have 

demonstrated that conditioned media from MDA-MB-231 and MCF-7 breast cancer cells inhibits TGF-

beta1-induced phosphorylation of Smad1/5/8 and Smad2 in a dose dependent manner, and abrogates 

TGF-beta1-mediated inhibition of tube formation in vitro. Using biochemistry and mass spectrometry we 

have identified FBLN3 and betaIGH3 as two candidates for these effects. Based on these data we 

hypothesize that components in the conditioned media of breast cancer cells induce tumor-associated 

angiogenesis through inhibition of TGF-beta signaling by directly interfering with TGF-beta binding to its 

respective cell surface receptors.  Specific Aims: I: To identify additional components in the conditioned 

media of breast cancer cells that inhibit TGF-beta induced phosphorylation of Smads1/2/5/8 in 

endothelial cells. II: To determine whether the components in the conditioned media of breast cancer 

cells inhibit TGF-beta-induced phosphorylation of Smads1/2/5/8 by interfering with TGF-beta binding to 

its respective cell surface receptors or with receptor complex formation. III: To determine whether the 

identified components in the conditioned media of breast cancer cells promote endothelial cell function, 

angiogenesis and breast cancer metastasis in vitro and in vivo.  Research Product & Outcomes: The 

proposed project will identify novel secreted proteins in the breast cancer microenvironment that 

promote breast cancer-associated angiogenesis through their effects on TGF-beta signaling. 

Angiogenesis plays an essential role both in both primary breast cancer growth and breast cancer 

metastasis. TGF-? also plays an important role in breast cancer progression, serving as a tumor 

suppressor in the normal mammary tissue and in the early stages of breast cancer progression, while 

serving as a tumor promoter in the later stage of cancer progression. However, the roles of TGF-beta 

signaling in endothelial function and angiogenesis in the context of breast cancer progression remain 

unclear. Specifically, we do not know how the breast cancer microenvironment promotes and regulates 

angiogenesis through regulation of TGF-beta signaling. This project is designed to identify the molecules 

in the breast cancer microenvironment which will effect TGF-beta signaling in the endothelial cells. 



 
 

Furthermore, this project will investigate the roles of the identified molecules on endothelial function 

and tumor angiogenesis both in vitro and in vivo. Thus, this project has the potential to yield insight into 

the dichotomous function of TGF-? signaling during breast cancer progression. In addition, these studies 

will 1) aid in better understanding the role of TGF-beta signaling in breast cancer associated 

angiogenesis, 2) aid in better understanding the impact of the breast cancer microenvironment on TGF-

beta signaling, 3) aid in identifying novel angiogenic regulators in breast cancer, 4) aid in better 

understanding how TGF-beta signaling is suppressed during breast cancer progression and 5) potentially 

aid in identifying new therapeutic targets regulating breast cancer-associated angiogenesis. As the 

identified proteins will all be secreted, this will aid in the targeting of these pathways. Finally, these 

secreted proteins could also serve as clinically useful diagnostic, prognostic or predictive biomarkers for 

breast cancer patients. 
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