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Directed cell migration and Angiogenesis Ty
n
Directed cell migration along molecular, chemotractant gradi- ;QOQ | cI"?ln,,‘:v
ents in solution plays an important role in many in vivo pro- &@ *
cesses, from early embryogenesis to wound healing to cancer. o&
One particular process is angiogenesis, during which new blood oy

capillaries are formed to reestablish or improve blood circulation o)
in a certain part of the body in response to e.g. low oxygen
levels. To activate and control this process in vitro is a crucial step
for tissue engineering larger organ constructs that can be suc-
cessfully transplanted. Angiogenesis is furthermore a key com-

ponent in cancer biology, where neovascularization facilitates OS

cancer growth, and will eventually lead to metastases formation.

One very potent migration stimulant for endothelial cells is vas- Y-

cular endothelial growth factor (VEGF) that is recognized by cells

via special cell surface receptors. We focus on the binding of
VEGF-A to VEGF receptor 2 (VEGFR-2), which is the most interest-

ing interaction for cell migration.
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Cell migration in vitro

The ability to study cell migration in
vitro is crucial to understand the un-
derlying cell biological processes in
detail and see how they can be influ-
enced. This demands a robust and
flexible in vitro cell culture system ca-
pable of forming controlled gradients.
Microfluidics is a technique capable of
forming molecular gradients with
high spatial and temporal resolution.

For the work presented here, we used
a diffusion based microfluidic gradi-
ent generator, because it enables us
to form gradients on the cellular
length scale without exposing the
cells to shear stress. This is especially
important when working with en-
dothelial cells since they are very
shear stress sensitive.

Diffusion based gradient formation
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The model developed in this study allowed us to simulate the gradient

sensed by a cell in a microfluidic network much better than with previous

approaches. There is a clear difference between the gradient in solution
and the gradient on the cell surface, which has severe consequences for

cell experiments. The difference in receptor-bound signaling molecules be-

tween the front and back of a cell varies non-linearly as a function of cell

position across the gradient, as well as inlet concentration of signaling
molecules. With the model from this study suitable experimental param-
eters can be predicted with higher certainty and experiments carried out

in a more efficient ways.
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