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Introduction 

In our application for this project, we proposed to search for mutations in mice 
that affect susceptibility to breast cancer. Our strategy is based upon the idea that cancer 
is the end result of a series of genetic changes, mostly involving somatic mutations in the 
developing tumor. We proposed that we would be able to identify some of the genes that 
become mutated in breast cancer if we would start with a transgenic line of mice, MN-10, 
that already carries one mutation known to be involved in breast cancer, c-neu, and mate 
it with partners who have been treated with N-ethyl-N-nitrosourea (ENU) to induce 
mutations. Progeny of these matings who carry both the c-neu oncogene as well as a 
mutant gene that can interact with it to enhance mammary tumors will be especially 
sensitive to breast cancer development. Any gene that inhibits breast cancer development 
will cause a lower degree of susceptibility than what is observed in control MN-10 mice 
that only carry the c-neu oncogene. It is our proposal to map any mutant gene of this 
type with respect to known microsatellite markers, by using the polymerase chain 
reaction (PCR). After identifying a sufficiently precise map position, it should be 
possible to clone the gene by positional cloning and identify its human counterpart. This 
final goal is beyond the scope of the present project, but because it will eventually be 
feasible, this project has a considerable degree of clinical relevance. 

Body 

Funding for our Idea Grant began on July 1, 2000, and we have now completed 
the first year. The original plan was that we would receive ENU-treated mice from a 
collaborator, and these mice would be ready to mate with the transgenic carriers of the c- 
neu oncogene. Very shortly after the grant began, we were informed that our collaborator 
could no longer supply us with ENU-treated mice. It therefore became necessary for us 
to develop the ENU injection protocol in our laboratory. Not only did this cause a delay 
in obtaining ENU-treated mice, but as soon as these mice were available, they had to 
undergo a period of infertility while their testes were becoming repopulated with new 
spermatocytes. 

Although we followed published procedures precisely for ENU injection, 
there was a very high mortality rate initially. We found that if we readjusted the pH and 
diluted the ENU with Hank's Balanced Salt Solution, this problem did not occur. A total 
of 71 mice have been injected by this procedure, and 61 of them have survived. This rate 
compares favorably with what has been reported in the literature for this procedure 
(Justice et al., 2000). We had proposed to inject 180 mice over the 3-year period of the 
grant, and we therefore have one-third of this number now available. Our plan is to 
complete the injection of the 180 mice during the first half of the second year, so that the 
maximum amount of time will be available for breeding and observation of the progeny. 
We are therefore behind schedule with respect to Task 1 and Task 2 of our revised 
Statement of Work, but we are now making rapid progress toward accomplishing our 
goals. 



Key Research Accomplishments 

The major accomplishment of the first year has been to standardize the method of 
ENU-induced mutagenesis. This took longer than we had anticipated, but the procedure 
is now working very well. A group of 61 ENU-treated males is now available, and as 
soon as they have recovered their fertility, we will have female progeny that we can 
observe for the development of mammary tumors. 

A second accomplishment was not part of the present project, but we have made 
progress in our ability to identify candidate genes. Although this work was funded by an 
NIH grant entitled "Spontaneous tubulointerstitial nephritis in kdkd mice", the skills that 
we are developing will directly impact our breast cancer project. We published a paper in 
November describing how we identified the precise map position of the kidney disease 
(kd) gene (Dell et al, 2000), and it is these procedures that will be used as soon as we 
identify a mutation for breast cancer susceptibility. We have submitted an additional 
manuscript (Peng et al., submitted), which described the identification of a number of 
candidate genes for the kd mutation in the mouse, as well as their human counterparts. 
We therefore remain optimistic that as soon as a mutant gene for breast cancer 
susceptibility is identified, we will be in a position to accomplish the long-range goals of 
this project. 

Reportable Outcomes 

The data that we have obtained so far will be a useful addition to the literature on 
the methodology of ENU-induced mutagenesis. We plan to describe in detail how we 
were able to reduce the mortality associated with this procedure. Aside from this, we do 
not yet have reportable data because the amount of time required for mutagenesis, 
recovery of fertility, and observation of progeny is greater than one year. 

Conclusions 

The first conclusion is that we experienced an unanticipated delay in getting this 
project started. Although it was our understanding that we would be given ENU-treated 
mice by a collaborator, this did not materialize. However, the second conclusion is that 
we have successfully adapted to this limitation, and now have 61 surviving ENU-treated 
males. They have not yet recovered their fertility, but we are eagerly awaiting the birth 
of hybrid progeny as soon as this occurs. We are also in a position to offer ENU-treated 
mice to other colleagues, if there is a demand for them. We believe that other breast 
cancer researchers may wish to conduct experiments similar to ours, and we would be 
pleased to collaborate with them and to supply them with the ENU-treated mice. 
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