
Growth Factors and New Blood Vessel 

Formation: How Tissue Builds Its Supply 

Lines 

Every construction project needs roads. Materials need a way in, waste 

needs a way out, and crews need steady supplies. Living tissue works the 

same way, and its roads are blood vessels. Building new ones is called 

angiogenesis, and growth factors play a major role in the process. It's 

useful background for anyone learning about growth factors, including 

readers exploring the Regenerative Protein Array (RPA) by Genesis 

Regenerative. 

It starts with a shortage. Cells normally break down a protein called HIF-

1α as fast as they make it. When oxygen runs low, HIF-1α survives, builds 

up and switches on the production of growth factors, including VEGF and 

PDGF. In effect, oxygen-starved tissue sends out a request for a new 

supply line. Once oxygen levels recover, HIF-1α is broken down again, 

which keeps the process in check. 

VEGF carries much of that request. The VEGF family includes five 

related proteins, and VEGF-A is the main driver of new blood vessel 

growth. It works mostly through a receptor called VEGFR2 on the cells 

that line existing blood vessels, known as endothelial cells. 

What happens next is surprisingly organized. Endothelial cells respond to 

VEGF, but they don't all do the same job. One becomes a "tip cell." It 

sends out thin feelers that follow the VEGF signal and lead a new sprout 

toward the oxygen-starved area. The cells behind it become "stalk cells," 

which divide to make the sprout longer. Signals passed between 

neighboring cells, through a protein called Dll4 and receptors called 

Notch, keep those roles balanced so that not every cell tries to lead. The 

roles aren't permanent, either. Cells trade places as the sprout grows, and a 

stalk cell may move up to become the new tip. 

A new sprout isn't a finished vessel yet. It's leaky and fragile until it's 

reinforced. To shore it up, endothelial cells release a growth factor called 

PDGF-B, which attracts support cells called pericytes. Pericytes wrap 

around the new vessel and help stabilize it, partly through a signal called 

angiopoietin-1. A competing signal, angiopoietin-2, works in the other 

direction, loosening vessels so they may be reshaped when conditions 

change. 

The bigger lesson is that growth factors rarely act alone. VEGF starts the 

project, Notch organizes the crew, PDGF-B calls in reinforcements, and 
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the angiopoietins help decide when the structure is ready to hold. The 

order and balance of these signals matter as much as any single one. 

To explore educational videos and brochures on regenerative science, visit 

Genesis Regenerative at https://genesisregenerative.com/. 
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