
Thanks to our researchers and to YOU, Find the Cause Breast Cancer Foundation now sees tangible strides being
made toward a world where we are protected from getting cancer from existing carcinogenic chemicals while, at

the same time, they are eliminated from our environment and not replaced. 
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Dr. Stefano Monti's Lab: 
With over 85,000 chemicals registered by the EPA, and thousands more coming on line every year, it is virtually
impossible to screen all of them for their carcinogenicity (ability to induce cancer) using standard techniques.
Therefore, Dr. Monti’s laboratory is working towards building a higher tech approach, one that will enable us to
predict whether or not a chemical is carcinogenic at a price and speed that has never been seen before. Together
with collaborators at the Broad Institute, the National Toxicology Program, and Dr. Sherr’s laboratory, Dr. Monti has
published work demonstrating the feasibility of this new platform and shown that, even in these early stages, it
accurately predicts 75%-85% of the carcinogens tested.  In the near future, and with funding through Find the
Cause, Dr. Monti’s laboratory will work towards greater than 95% accuracy and towards gearing the prediction
platform up to evaluate hundreds if not thousands of chemicals.

Dr. David Sherr's Lab: 
Dr. Sherr’s laboratory has been dissecting the mechanisms through which environmental chemicals cause cancer. In
so doing he and his laboratory have discovered that the very mechanism that chemicals use to cause cancer can be
exploited to not only block tumor cells from forming but also to activate the immune system to kill a nascent cancer.
Although his studies have historically focused on triple negative breast cancers, his most recent studies demonstrate
that the immune system can be roused to fight oral and brain cancers as well. In the next year he will be
collaborating with computational biologists at Boston University to determine if signs of cancer can be detected
prior to overt cancer formation and if the immune system can be recruited at these early stages, that is, well before
cancer happens at all. 

Dr. Gail Sonenshein's Lab:
In keeping with the theme of cancer prevention, Dr. Sonenshein’s laboratory has been testing methods for
detecting cancers well before current technologies can, including expensive imaging technologies such as MRI
or even mammography, using what would be a simple blood test and very high tech molecular biology.
Furthermore, these kinds of measurements may one day be able to identify what carcinogen contributed to the
formation of these early cancers, a kind of “holy grail” for cancer epidemiologists.

Dr. Charlotte Kuperwasser's Lab:
Dr. Kuperwasser has similarly been evaluating how normal cells transform into malignant cancers. Among other
results, she has identified the remains of ancient virus DNA integrated into the DNA of human cells that influence
how normal cells behave. Her results suggest that these snippets of DNA may help identify cells that are
becoming malignant and may be exploited to enhance the immune response to newly forming cancers.
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The dawn of a new era ... Real Prevention
Preventing cancer metastasis:
In May, Dr. Sherr’s laboratory published an important paper that demonstrated exactly how environmental chemicals accelerate 
breast cancer. Using a series of cutting-edge technologies, they demonstrated that aggressive human triple-negative breast 
cancers and even more aggressive human inflammatory breast cancer cells migrate much more quickly in the presence of 
dioxin, a prototypic, carcinogenic environmental pollutant. Because these experiments revealed the molecular targets of dioxin 
and related environmental chemicals, the Sherr team was able to design drugs that could block their effects and slow cancer 
migration. Furthermore, in an intriguing model that closely replicates metastasis in humans, they demonstrated that these 
drugs were able to completely block metastasis of human triple-negative breast cancer, cervical cancer, and oral cancer cells 
in zebrafish, demonstrating that these findings impact other cancers. These results help explain how environmental chemicals 
exacerbate several different kinds of cancers and provide an opportunity for real prevention by blocking the pro-migratory 
effects of environmental chemicals.

Immuno-enhancing drugs:
The Sherr and Kuperwasser laboratories have opened a second front of investigation: Analysis of how these same environmental 
chemicals suppress the immune system. In so doing they were able to generate a nonmalignant version of human cancer that 
induce a completely protective immune response. This “vaccine” approach is akin to vaccinating people with a virus to protect 
against later infections. 

Finally, the Sherr laboratory has generated robust data suggesting that the novel drugs that block environmental chemical 
activity also enhance the immune system in a fashion similar to the immunotherapeutics that have recently generated so much 
excitement in the oncology world. With funding from Find The Cause, the consortium hopes to test the hypothesis that these 
modified tumor cells, and the immuno-enhancing anti-pollutant drugs, will completely protect an individual from cancer relapse.

Liquid Biopsy:
In a significant step towards determining if someone has been exposed to environmental chemicals, the Sonenshein laboratory 
has developed a molecular technology that detects extremely small molecules in the blood that appear when an individual is 
exposed to any given environmental carcinogen. The ultimate goal of these studies is to make the so-called “liquid biopsy” a 
standard technique for evaluating carcinogen exposure and thereby to assessing the risk to any given individual engendered by 
chemical exposure.

Proving chemicals innocent or guilty in the court of computational biology: 
The Monti laboratory has made major strides in developing a platform for screening thousands of chemicals for potential 
carcinogenicity. By combining robotics that handle hundreds of chemicals at a time with machine learning or artificial 
intelligence Dr. Monti has shown that one can predict whether an unknown chemical is a carcinogen with approximately 83% 
accuracy. With additional funding, this first phase of experimentation can be expanded and, according to the algorithms, can 
make this platform better than 95% accurate. That would be more than enough to identify likely carcinogens and to evaluate 
them in greater detail in more labor-intensive studies to truly implicate the dangerous chemicals and exonerate those that 
aren’t.
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Drugs and the immune system:
Cancer vaccines have been a long sought-after goal for cancer prevention. Our consortium believes that the 
drugs currently being researched that inhibit the effects of environmental carcinogens may also boost cancer-
specific immune responses to fight cancers.  The drugs that Dr. David Sherr’s laboratory (Boston University 
School of Public Health) have developed and the mechanisms that Dr. Charlotte Kuperwasser‘s laboratory (Tufts 
School of Medicine) have been researching are designed to enhance the immune system.  Any enhancement of 
the immune system can contribute to cancer prevention. That would be all cancers. This approach, if successful, 
will truly be a game changer. 

Drugs for high risk populations:
Dr. Sherr’s lab is developing drugs that could block the effects of many environmental chemicals and might 
be used for people who are at high risk of getting breast cancer.  For example, people with high occupational 
exposures to carcinogens (e.g., Armed Forces personnel) and particularly susceptible populations (e.g., children).

Drugs for preventing cancer recurrence: 
As an offshoot of the consortium’s environmental chemical studies, Dr. Sherr and Dr. Gail Sonenshein’s  (Tufts 
School of Medicine) labs are developing drugs that could be used to prevent cancer recurrence in people that 
have been treated with standard chemotherapies and/or radiation therapy. This is particularly true since it is 
cancer stem cells that survive the initial treatment.  It is those cancer stem cells that these drugs target.

Identifying toxic chemicals in our environment:
Dr. Stefano Monti’s (Boston University School of Public Health) high-throughput computational biology predictive 
model can quickly identify which chemicals are likely to be carcinogens. With this information, we could be able 
to eliminate these chemicals from our environment AND prevent them from being replaced by new chemicals 
that may be just as carcinogenic. 

The dawn of a new era ... Truly Eliminating Environmental Toxins

Thanks to our researchers and to YOU, Find the Cause Breast Cancer Foundation now sees tangible strides 
being made toward a world where we are protected from getting cancer from existing carcinogenic 

chemicals while, at the same time, they are eliminated from our environment and not replaced.
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