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Mutations in the human APC gene caused various familial colon cancer syndromes.  The Multiple intestinal neoplasia (Min) mouse provides an excellent model for familial colon cancer: it carries a mutant mouse Apc gene and develops many intestinal adenomas. Here, we analyze how this tumor phenotype is dramatically modified by genetic background. We report the genetic mapping of a locus that strongly modifies tumor number in Min/+ animals. This gene, Mom-1 (Modifier of Min-1), maps to distal chromosome 4 and controls about 50% of genetic variation in tumor number in two intraspecific backcrosses. The mapping is supported by a LOD score exceeding 14. Interestingly, Mom-1 lies in a region of synteny conservation with human chromosome 1p35-36, a region of frequent somatic loss of heterozygosity in a variety of human tumors, including colon tumors. These results provide evidence of a major modifier affecting expression of an inherited cancer syndrome.
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The intestinal tumor multiplicity in mice heterozygous for ApcMin is strongly

modulated by genetic background. On the sensitive C57BL/6J (B6) background, mice develop large numbers of intestinal adenomas. The AKR/J (AKR) strain carries alleles that correlate with a strong reduction in tumor multiplicity. To study

the effect of one of these modifiers, Mom1, we have generated a mouse line in

which the AKR allele of Mom1 is carried on the sensitive B6 genetic background.  This strain was produced by using a marker-assisted selection method to eliminate unlinked AKR alleles more rapidly. The application and efficiency of

this method are discussed. We used this strain to determine that Mom1 affects

both tumor multiplicity and tumor size in a semi-dominant fashion.
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Altered patterns of the 5-cytosine methylation of genomic DNA are associated

with the development of a wide range of human cancers. We have studied the

mechanisms and genetic pathways by which a targeted heterozygous deficiency in the murine 5-cytosine DNA methyltransferase gene (Dnmt1(N/+)) diminishes

intestinal tumorigenesis in C57BL/6-multiple intestinal neoplasia (Min)/+ mice.

We found that Dnmt1(N/+) retards the net growth rate of intestinal adenomas and

reduces tumor multiplicity by approximately 50%. This tumor resistance affects

the entire intestinal tract and is independent of the status of modifier of Min 1 and p53, two loci that have been found to confer strong resistance to Min-induced neoplasia. Interestingly, Dnmt/(N/+) and modifier of Min 1 resistance interact synergistically, together virtually eliminating tumor incidence. This finding may provide an insight into potential combinatorial therapeutic approaches for treating human colon cancer.
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