Sample Solutions for Signal Transduction Practice Problems:

2. You are trying to prevent the growth of new blood vessels (angiogenesis) to supply cancerous tumors.  You are studying Vascular Endothelial Growth Factor (VEGF) receptors, located on the endothelial cells lining of blood vessels, which initiate cell growth and proliferation via a tyrosine kinase signal transduction pathway.  You want to develop a drug that will block the response of these cells to VEGF.  Which of the following actions would completely block this signal transduction pathway?


i. Inhibit GAP from interacting with Ras


ii. Inhibit Ras from interacting with MAPKKK


iii. Inhibit dephosphorylation of MAPKK

Clearly explain your choice, and why you did not choose the other two options.  (7 marks)

· Option ii) (0.5 marks)
· When VEGF binds to the VEGF receptor, the activated receptor initiates a signal transduction pathway that activates Ras proteins (0.5 marks)  

· Ras then activates MAPKKK, which phosphorylates MAPKK, which phosphorylates MAPK (0.5 marks)
· MAPK phosphorylates transcription factors (and other proteins) (0.5 marks)
· Transcription factors up-regulate or down-regulate the transcription of DNA (0.5 marks)
· This change in protein production can stimulate cell growth and proliferation (0.5 marks)
· Inhibiting Ras from interacting with MAPKKK would prevent this phosphorylation of transcription factors (0.5 marks)
· Thus blocking the response of the cell to binding of VEGF (0.5 marks)
· Not i): GTPase-activating proteins (GAP) inactivate Ras

· Inhibiting GAP from interacting with Ras would prevent termination of this signal transduction pathway (0.5 marks)
· This would actually increase the response of this cell to VEGF (0.5 marks) 

· Not iii): MAPKK is active when phosphorylated (0.5 marks) 

· A continuously active MAPKK would continually phosphorylate MAPK, preventing termination of this signal transduction pathway (0.5 marks)
· This would actually increase the response of this cell to VEGF (0.5 marks) 

