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Summary. Thrombospondin-l (TSPl) is a multidomain 
glycoprotein expressed by many cell types. It is a multi- 
functional protein with important roles in regulation of 
vascular cell functions. Mutation or loss of tumor 
suppressor genes results in down regulation of TSPl 
expression during malignant transformation. Thus, 
suggesting that down regulation of TSPl may contribute 
to development of the tumor angiogenic phenotype and 
perhaps tumor metastasis. TSPl was demonstrated to be 
a natural inhibitor of angiogenesis. Peptides from 
procollagen-like domain and type 1 repeats of TSP1, like 
whole TSP1, inhibit the angiogenic response to a variety 
of angiogenic stimuli in vivo and endothelial cell (EC) 
migration in vitro by directly acting on ECs. The 
molecular mechanisms which mediate these inhibitory 
effects of TSPl and its peptides are not understood. 
TSPl expression is down regulated in the Polyoma 
middle T transformed mouse brain ECs (bEND.3). This 
may remove the TSPl inhibitory effects allowing ECs to 
rapidly proliferate in culture and form hemangiomas in 
vivo. Re-expression of TSPl in bEND.3 cells restores a 
normal phenotype and suppresses their ability to form 
hemangiomas. This is  mediated by modulating 
expression of several genes in concert favoring a 
differentiated state of endothelium. TSPl transfected 
bEND.3 cells down regulate expression of PECAM-1, a 
multifunctional endothelial cell adhesion molecule with 
essential roles in angiogenesis. A similar phenotype to 
that of T S P l  transfected cells was observed when 
endogenous PECAM-1 levels were down regulated by 
anti-sense transfection of bEND.3 cells. The anti-sense 
PECAM-1 transfected cells turn on expression of 
endogenous TSPl  and its angioinhibitory receptor, 
CD36. Expression of other genes with potential roles in 
regulation of EC phenotype were also affected in 
patterns very similar to those observed in T S P l  
transfected bEND.3 cells. Therefore, it appears that a 
reciprocal relationship exists between T S P l  and 
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PECAM-1 such that they are constituents of a "switch" 
that regulates in concert many components of the 
angiogenic and differentiated phenotype of ECs. 
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Introduction 

Angiogenesis,  the process of new capillary 
formation, is tightly regulated by a balanced production 
of stimulatory and inhibitory factors (Folkman and 
Shing, 1992; Hanahan and Folkman, 1996). It is the 
alteration in this balanced production of positive and 
negative regulators which results in angiogenesis. 
Angiogenesis is a multistep process involving the 
destabilization of differentiated endothelium, activation 
of proteases which digest the basement membrane 
components allowing endothelial cells (ECs) to migrate 
toward a gradient of angiogenic factor, proliferation of 
ECs, alignment of ECs to cord-like structures, lumen 
formation, and stabilization of the differentiated endo- 
thelium. Angiogenesis rarely occurs in normal adults but 
is essential for development, wound healing, and cyclic 
expansion of the corpus luteum and endometrium. 
Unregulated angiogenesis contributes to pathogenesis of 
many diseases of the eye, psoriasis, arthritis and cancer. 
Therefore, development of agents which can block 
neovascularization will have great impact on treatment 
of these diseases (Folkman, 1995). This requires a clear 
understanding of the naturally occurring factors which 
stimulate angiogenesis in normal quiescent endothelial 
cells, as well as those factors which normally serve to 
limit the extent of the angiogenic response to these 
stimuli in vivo. One such factor which is  widely 
expressed by many cells, in both vascular and non- 
vascular compartments, is thrombospondin (TSP), or 
more appropriately, the family of thrombospondins 
(Adams et al., 1995). 

Platelet TSP, now called TSP1, is the most abundant 
component of a-granules. TSPl is released upon platelet 
activation (Baenziger et al., 1971) thus indicating an 
important role for T S P l  in hemostasis. It is now 




















