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Summary. Thrombospondin-1 (TSP-1) is a matrix 
protein implicated in mechanisms of tumor metastasis. 
TSP-1 has a characteristic Cysteine-Serine-Valine- 
Threonine-Cysteine-Glycine (CSVTCG) sequence that 
functions as a tumor cell adhesion domain. Our 
laboratory has isolated a novel CSVTCG specific tumor 
cell receptor. Immunohistochemical staining techniques 
and computerized image analysis were used to identify 
and quantitate the CSVTCG receptor of TSP-1 in a wide 
spectrum of human archiva1 breast tumors. Histo- 
pathologic and quantitative examination was correlated 
with clinical findings two years post operation. 
Increasing amounts of CSVTCG receptor correlated 
positively with worsening histopathologic and clinical 
findings. These findings suggest a role for the TSP-1 
CSVTCG receptor in breast tumor progression. This 
receptor may have utility for the diagnosis, staging, and 
treatrnent of this common and deadly disease. 
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lntroduction 

Thrombospondin-1 (TSP-1) is a 450,000 dalton 
glycoprotein. Platelets and a variety of other cells 
including endothelial (McPherson et al., 1981), and 
tumor cells (Mosher, 1990), synthesize and secrete TSP- 
1. Most of the cell synthesized TSP-1 becomes 
incorporated into the extracellular matrix (Jaffe et 
al., 1986). The extracellular matrix is an important 
mediator of tumor progression and metastasis. Such 
extracellular molecules as proteoglycan, fibronectin, 
laminin and TSP-1 provide vascular attachment sites 
for metastasizing tumor cells as well as a suitable 
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environment for cell proliferation in the interstitial tissue 
(Aznavoorian et al., 1993). Detailed knowledge of the 
tumor cell binding domains of these matrix molecules 
has provided a unique opportunity to design peptide 
antagonists that prevent tumor cell implantation in 
animal models of tumor cell metastasis (Tuszynski, 
1993). We believe tumor celi colonization is mediated by 
a novel tumor cell receptor which recognizes the 
adhesive domain on TSP-1 containing the CSVTCG 
amino acid sequence. 

TSP-1 has been implicated in the malignant process. 
TSP-1 promotes the attachment and spreading of 
squamous carcinoma, glial, and melanoma cells (Varani 
et al., 1989). Numerous tumor cell lines including 
melanoma, fibrosarcoma, and primary neoplasms of 
unknown origin produce TSP- 1 (Mosher, 1990). TSP- 1 
promotes motility of melanoma cells (Tarboletti et al., 
1990). Malignant breast tumors have been found to 
contain large tissue concentrations of TSP-1, whereas 
benign tumors and breast cysts contain relatively low 
levels of TSP-1 (Pratt et al., 1989). TSP-1 is localized in 
the stroma of malignant breast tumors (Wong et al., 
1992). Expression of TSP-1 promotes the malignant 
phenotype in small cell carcinoma (Castle et al., 1991), 
and highly metastatic small cell carcinomas are more 
chemotactic toward TSP-1 than those with a lower 
metastatic potential (Yabkowitz et al., 1993). Anti- 
peptide (CSVTCG) antibodies have been shown by our 
laboratory to inhibit tumor cell metastasis and TSP-1 
mediated tumor cell adhesion (Tuszynski et al., 1992). 

Our laboratory also found that TSP-1 promoted 
invasion of fibrin gels by a human lung cell carcinoma 
(Hosakowa et al., 1993). In the absence of TSP-1, the 
tumor cells were non-adherent and catalyzed the rapid 
degradation of the fibrin gel matrices. In contrast, 
addition of TSP-1 to the cells inhibited fibrinolysis in a 
dose-dependent manner, and promoted attachment and 
spreading of cells in the fibrin matrix. These results are 
consistent with the recently reported anti-plasmin 
activity of TSP-1, and suggest that TSP-1 may promote 














