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How Your Gift is Making Cancer History®
DNA mismatch repair (MMR) is responsible for the 
correction of replication errors that occur on DNA. In cells 
lacking an effective MMR pathway, mutations are left 
unrepaired and can build up in the genome, leading to a 
“mutator phenotype.” Therefore, MMR-deficient tumor 
cells possess mutation rates that are 100 to 1,000-fold 
greater than that of normal cells. Ultimately, this leads 
to malignant tumor growth in approximately 30 percent 
of all endometrial cancer cases, 17 percent of colon 
cancer cases and 10 percent of ovarian cancer cases. 
Deficient MMR occurs in other cancers, as well as in 
a number of cancer-predisposing syndromes such as 
hereditary nonpolyposis colorectal cancer. MMR-deficient 
cancers do not respond to conventional chemotherapy; 
therefore, targeting their dysregulated pathway using novel 
pharmaceutical agents is the primary method of treatment 
for these patients. 

Targeted therapeutic approaches for individuals deficient 
in MMR are still in their infancy, but they hold promise for 
altering the course of cancers caused by this issue. To 
date, very few studies have appropriately implemented the 
prescreening of patients with MMR-deficient cancers for 
targeted therapeutic clinical trials. However, it has recently 
been shown that MMR-deficient cancers respond well 
to anti-PD-1 immunotherapy, which harnesses the power 
of the immune system to kill cancer cells. It is our goal to 
identify a novel targeted therapy to treat MMR-deficient 

cancer alone, or combine this agent with anti-PD-1 therapy 
to achieve even better therapeutic outcomes.

We generated an MMR-deficient signature that can be 
applied across cancers and used it to identify a protein 
that was highly overexpressed in MMR-deficient cancer. 
Using this data, we tested whether or not targeting this 
protein would successfully kill MMR-deficient cells. We 
found that a certain drug that targets this overly expressed 
protein was highly selective for killing MMR-deficient 
cancer cell lines. We then tested our hypothesis in mice 
by using cancer cell lines with either a normal or abnormal 
MMR pathway. Unsurprisingly, the targeted therapy 
against MMR-deficient cancer reduced the tumor burden 
significantly when compared with tumors that had a 
functional MMR pathway. 

We have also been investigating the reason why the 
drug works so well against MMR-deficient cancer and 
have discovered that the enhanced accumulation of 
misfolded proteins is responsible because the protein-
making machinery is overstressed due to the “mutator 
phenotype.” Additionally, we are testing whether this 
increased stress improves immune response. We are 
looking at all the relevant proteins involved in the immune 
response and whether we do, in fact, see better immune 
regulation, as well as the MMR-deficient cancer drug in 
combination with anti-PD-1 in mice with immune systems. 



The high cost associated with our research represents the biggest challenge we face. Immunotherapy trials in mice, 
with all of the appropriate controls, are quite expensive, making your generous gift all the more important. Additionally, 
it is difficult to plan the proper stratification of patients in a clinical trial once our studies are completed. Also, the 
determination of MMR deficiency is primarily performed by staining tumors with MMR pathway proteins to make visible 
a loss (reduced expression) of MMR. This is a subjective test, and therefore it would be best to determine if we will be 
able to generate a smaller gene expression signature that can be analyzed using a gene expression array. We plan to 
work on this problem along with the aforementioned research.

We wish to express our deepest thanks for your support of our research. There is a dire need to develop effective 
strategies to target certain cancers with particular defects, and with your generous support, we’ve been able to work on 
a therapeutic strategy that will target a variety of cancers with high percentages of MMR deficiencies that simply don’t 
respond to conventional chemotherapy. Therefore, we envision that numerous patients will likely benefit greatly from 
our studies in the near future. Your gift provides the financial support needed to continue our mission. With your faithful 
contributions over the years, you’ve demonstrated your deep commitment to our work. We sincerely look forward to 
continuing to partner with you. Again, we can’t fully convey our gratitude for your dedication to our patients. 
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