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Tumors of body tissues (solid tumors) other than blood, bone marrow, or the lymphatic system 
constitute more than 85% of cancer mortality. Cancer cells display abnormalities in 
several signalling pathways leading to uncontrolled cell growth. In addition, the tumour 
stroma (the supportive framework of an organ) displays abnormalities with altered 
deposition of extracellular matrix (connective tissue providing structural support to the 
animal cells in addition to performing various other important functions) and increased 
abnormal vessel growth. Two very important pathways involved in tumour new vessel 
formation from preexisting vessel (defined as angiogenesis) are Platelet Derived Growth 
Factor (PDGF) and Vascular Endothelial Growth Factor (VEGF) signalling pathways. 
These signalling pathways have been targeted for anti-angiogenic therapy with varying 
results. It is therefore important to understand why some tumour types respond to this 
therapy while others are resistant.  
 
B16 and B16/BB melanomas which respond to anti-cancer therapy by targeting PDGF 
and VEGF signaling pathways, as well as Kat4 human thyroid carcinomas which are 
resistant to the same therapy were studied in this project. Results show that the apoptotic 
rate of endothelial cells is increased in B16 and B16/BB melanomas after treatment, but 
has no effect in Kat4 tumors. The empty sheet of cells and fibers (defined as basement 
membranes) that wrapped around vessels present after targeting VEGF pathway in B16 
and B16/BB melanomas, indicated that vessel loss has occurred.  
 
Vascular changes can also be monitored by measuring vessel leakiness and transportation 
ability before and after treatment. A reliable marker for vessel leakiness is indeed 
important for accurate analysis. Therefore we generated a fluorescence dye conjugated 
low molecular weight protein, Alexa-BSA (bovine serum albumin), tested successfully in 
animal tumor models. Using this probe, we could detect leaky vessels in different tumor 
models and acquire clear images by fluorescence microscope and multiphoton 
microscope. This dye can be a reliable marker for vessel leakiness in further studies.  
 
Another important aspect is that the intracellular sorting of PDGF-β receptor is important 
for the duration of PDGF-β receptor signalling. Changes in PDGF-β receptor trafficking 
could affect the receptor transformation ability. To investigate this, proteins known to 
affect PDGF-β receptor trafficking were transfected to NIH3T3 fibroblast transformed by 
v-sis gene corresponding to PDGF-B chain (sis-3T3 cells). The growth properties of 
successfully transfected cell clones were determined by growth assays. Results for 
determining the cell growth properties show that PKCα-ps (constitute active protein 
kinase C) transfected cells grow faster than parental and Alix (Apoptosis linked gene-2 
interacting protein X) transfected cells. Alix transfected cells decrease the growth rate of 
parental cells.  
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