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Summary Some of human monogenic syndromes associated with high cancer propensity 

are characterized by an inherent tendency toward chromosome instability and provide 

an important key to the understanding of genetic control mechanism of chromosome 

mutation and its relevance to the development of neoplasms. Among those of recessive 

traits, some are unequivocally demonstrated to be associated with defects in D N A  meta- 

bolism, which might be an integral component of the Chromosome instability and cancer 

proneness of these diseases. However, in these diseases, the relationship between in- 

herent genes and the development of cancer is rather indirect, and the gene traits do not 

provide sufl3_cient information on the nature of mutation toward cancer. 

There is another class of genetic diseases, in which inherent gene for cancer proneness is 

expressed dominantly. They are not identified as an alteration in metabolism, but are 

more informative about the nature of the mutation toward cancer. In some of these 

diseases, the inherent genes promote chromosome structural rearrangements in their somatic 

cells. Such enhancement of chromosome mutation has been found in skin fibroblasts 

from patients with hereditary adenomatosis of colon, dominantly inherited familial child- 

hood leukemia, familial coion cancer and prokeratosis of Mibelli. Chromosome muta- 

tion promoted such dominant genes resembles, in many respects, those associated with 

M R  gene or P factor in Drosophila and gene-control elements in maize. In hereditary 

form of retinoblastoma, such chromosome mutation of de novo origin was also found to 

occur in their skin fibroblasts. However, such was not the case for patients with a deletion 

in chromosome 13 (13q--) nor the sporadic unilateral cases. Cultured skin fibroblasts from 

patients with hereditary retinoblastoma showed abnormally high susceptibility to trans- 

formation by murine sarcoma virus while those from patients with 13q-- and sporadic 
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unilateral cases were as sensitive as normal controls. These findings suggest that the 

retinoblastoma gene which is responsible for the hereditary retinoblastoma is essentially 

different in its nature from 13q--. The modification of gene expression at 13q14 site 

by deletion, transtocation and gene-control element has been implicated for the genesis 

of  hereditary retinoblastoma. 
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