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Abstract. Vascular endothelial growth factors
(VEGFs) regulate blood and lymphatic vessel devel-
opment and homeostasis but also have profound
effects on neural cells. VEGFs are predominantly
produced by endothelial, hematopoietic and stromal
cells in response to hypoxia and upon stimulation with
growth factors such as transforming growth factors,
interleukins or platelet-derived growth factor. VEGFs
bind to three variants of type III receptor tyrosine
kinases, VEGF receptor 1, 2 and 3. Each VEGF
isoform binds to a particular subset of these receptors
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giving rise to the formation of receptor homo- and
heterodimers that activate discrete signaling path-
ways. Signal specificity of VEGF receptors is further
modulated upon recruitment of coreceptors, such as
neuropilins, heparan sulfate, integrins or cadherins.
Here we summarize the knowledge accumulated since
the discovery of these proteins more than 20 years ago
with the emphasis on the signaling pathways activated
by VEGTF receptors in endothelial cells during cell
migration, growth and differentiation.
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Abstract. The fatality of cancer predominantly results
from the dissemination of primary tumor cells to
distant sites and the subsequent formation of meta-
stases. During tumor progression, some of the primary
tumor cells as well as the tumor microenvironment
undergo characteristic molecular changes, which are
essential for the metastatic dissemination of tumor
cells. In this review, we will discuss recent insights into
pro-metastatic events occurring in tumor cells them-
selves and in the tumor stroma. Tumor cell-intrinsic
alterations include the loss of cell polarity and
alterations in cell-cell and cell-matrix adhesion as
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well as deregulated receptor kinase signaling, which
together support detachment, migration and invasion
of tumor cells. On the other hand, the tumor stroma,
including endothelial cells, fibroblasts and cells of the
immune system, is engaged in an active molecular
crosstalk within the tumor microenvironment. Sub-
sequent activation of blood vessel and lymph vessel
angiogenesis together with inflammatory and im-
mune-suppressive responses further promotes cancer
cell migration and invasion, as well as initiation of the
metastatic process.
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