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CHAPTER 5

Oncogenes, Anti-Oncogenes,
and Genetic Regulators of
Vascular Development

Timothy F. Lane and Alicia Collado-Hidalgo

The architecture of all tissue represents the cumulative actions of many genes.
Similarly, the phenotype of tumors is the product of successive genetic lesions that
alter the function and regulation of oncogenes, tumor-suppressors, and modifier
genes. A key stage of both tissue development and tumor progression is the
recruitment of a vascular network.

From limited experimental and epidemiologic data, it is hypothesized that
the response of wmors to specific therapeutic agents may vary considerably
{(Thompson et al, 1999). In particular, various tumor cell lines produce diverse
levels of angiogenic growth factors and respond differently 1o antiangiogenic ther-
apies (Kim et al, 1993; Takahashi et al, 1996; Yuan et al, 1996). It is therefore
eritical to understand the contributions of tissue-specific and genetic factors to
the vascular response. It is likely that variability in vascular responsiveness will
complicate the search for global modulators of angiogenesis. Conversely, such
variation may ultimately provide a benefit by increasing the potential for targer
specificity in distinct disease states.

While there is solid evidence that the progression of solid tumors involves
angiogenesis (reviewed in D*Amore and Shima, 1996; Hanahan and Folkman,
1996), it is not immediately clear which features of the tumor vasculature will
provide the most appropriate targets for antitumor therapy, or whether these fea-
tures will vary in different tumor types. This chaprer focuses on recent results from
studies in mice that begin to define the contributions of specific genes in diverse
vascular systems, and the role of genetic diversity in the development of vascular
patterning of normal and transformed ussues.

USE OF TRANSGENIC MICE TO STUDY THE IMPACT OF
INDIVIDUAL GENES ON CANCER

Heterogeneity of genetic backgrounds, along with developmental age, diet, and a
host of other variables, makes direct analysis of gene function a laborious and often
imprecise task in humans and in cell lines. For this reason, genetically modified
mice provide a unigue tool to study the effects of specific genes on tumor growth






