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CANCER GENETICS: TUMOR BIOLOGY AND GENOHE TECHNOLOGY 
CONVERGE 
Y. Shiloh. Department of Human Genetics, Sackler School 
of Medicine. Tel Aviv University, Israel. 

Cancer is a genetic disease of the somatic cell. The 
long knoun multistep nature of neoplasia and clonal 
evolution of tumors, reflect sequential genomic 
alterations ranging from chromosomal aberrations to point 
mutations. These events affect the structure and/al- 
function of specific genes whose products control 
essential processes such as cellular proliferation and 
structure, programmed cell death, and DNCI replication and 
maintenance. While most of these alterations occur in 
somatic cells, some may be transmitted through the germ 
line and render- the carriers predisposed to cancer. tlost 
of the genes involved in cancer predisposition, 
initiation and progression can be divided into three main 
groups: 1. Tumor suppressor genes, whose products serve 
to control cellular proliferation, and whose inactivation 
removes “brakes” that prevent the cell from embarking on 
the neoplastic pathway. Notable examples are genes 
involved in predisposition to retinoblastona, Wilm . s 
lumor, colon cancer, and the neurofibromatosis type 1 and 
pS3 genes. 2. Protooncogenes, or dominant oncogenes, 
which express their oncogenic potential when activated by 
point mutations or other mechanisms that enhance their 
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expression. These genes are believed to act mainly in the 
advanced stages of carcinogenesis, enhancing the 
neoplastic phenotype in its more aggressive stage. 
3. Genes for the chromosomal instability syndromes, which 
are responsible for a group of autosomal recessive 
disorders manifested by developmental disturbances, 
genomic instability, susceptibility to DNA damage and 
cancer predisposition. Xeroderna pigmentosum, ataxia- 
telangiectasia (6-T) and Fanconi’s anemia are examples of 
these disorders. A-T carriers, estimated at 1% of the 
general population, are also cancer-prone. 

Identification of the functions of these genes should 
lead to new means of early and presymptonatic diagnosis 
of cancer, and to novel treatment and prevention 
strategies. Considerable progress was made in the 
identification of these genes using the new technologies 
developed for the study of the human genome. Three basic 
approaches to the identification and functional analysis 
of human genes are being used: positional cloning, 
functional complementation of the cellular phenotype and 
creation of animal models. Detailed genetic maps, and 
techniques created in the human genome project are 
expected to rapidly expedite this research. These 
approaches will be demonstrated using representatives 
from each of the three groups of genes involved in 
cancer. 


