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Prevent (Primary prevention): Identify what
environmental chemicals are carcinogens and
eliminate them; (Secondary prevention):
Detect who has been exposed, predict
impending cancers, intercept at least by
enhancing cancer immunity; Understand:
Learn how cancers happen, identify their
vulnerabilities; extrapolate to how

environmental chemicals contribute to breast
cancer.



Sherr lab. Over the last year the Sherr lab has completed collecting tissue from a long-term study into
the biomarkers of pre-cancers induced with a common environmental chemical. New technologies
including mouse CT-scans and single cell RNA-sequencing analysis are allowing the lab to track the
kinetics of tumor formation in the presence or absence of a drug that can inhibit the effects of some
environmental chemicals. Using a related cancer model, the lab also is characterizing the immune cell
components that respond to early cancers and block the formation of full-blown cancers. The primary
result was the development of an approach to rendering mice immune to at least one type of cancer.
Although these studies are not immediately translatable to human populations, they do provide
important insights into how environmental chemicals induce cancer and how to intercept cancer before
it happens. In a collaboration that involves the other laboratories in the Find The Cause Research
Consortium, the group is now assessing markers of pre-pre-cancer in an effort to identify individuals at
high risk of cancer formation and to be able to intervene before even pre-cancers are visible by
conventional imaging techniques.

Monti Lab. The Monti lab is continuing its investigation of the mechanisms of breast, head and neck,
and lung cancer initiation and progression in collaboration w/ multiple investigators, including Drs.
Sherr, Kuperwasser, and Sonenshein. In particular, the lab is building large high-resolution breast
cancer and head and neck cancer single cell atlases that will allow any investigator to investigate intra-
and inter-tumor heterogeneity as a function of external phenotypes, including metabolic health (related
to lifestyle), age, and exposure. This effort will support the elucidation of important changes in cell type
composition and cell-cell communication and will in turn point to the activators and receptors
orchestrating these changes. Ultimately, this effort will enable the lab to identify tumor vulnerabilities
and targets for interception.

Kuperwasser Lab. The Kuperwasser laboratory has now fully developed two related technologies for
growing 3-dimensional human breast organoids that closely resemble the development of human
breast tissue. Led in part by one of Dr. Kuperwasser's M.D./Ph.D. students, the team is using this
completely novel technology to assess morphological (shape) and molecular changes in developing
breast tissue after exposure to environmental endocrine disruptors and to better understand how these
environmental carcinogens affect human tissue. Development of this model has been highlighted in lay
outlets and in the biomedical journal, “Development” (see publications). The lab is also conducting
unique studies on epigenetic changes that occur as a result of exposure to a common environmental
chemical.

Sonenshein Lab. Analyses of known genetic risk factors have failed to completely explain the dramatic
rise in breast cancer incidence in the U.S. over the last 20 years. However, many studies have shown
that exposure to and bio-accumulation of ubiquitous environmental chemicals has played an important
role. Over the past 20 years, the Sonenshein lab has been evaluating the various ways that these
chemicals can cause breast cancer and has used this information to identify markers of carcinogen
exposure as well as novel targets for cancer prevention or treatment. In the last year the lab has
demonstrated that one such target, called ADAMS, is expressed in 30% of all breast cancers, including
Triple-Negative Breast Cancer (TNBC), but not in the normal breast. A panel of highly specific
“‘humanized” antibodies to ADAMS8 has been prepared by the lab and the team is now developing these
antibodies for human use. With support from Find the Cause, the Sonenshein lab has most recently
developed and validated a technique for determining which patient tumors are sensitive to the ADAMS8-
specific antibody. Furthermore, they have worked with the other FTC Research Consortium laboratories
to identify a molecular profile that marks exposure to carcinogenic environmental chemicals pre-cancer
formation.
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*Highlighted in the newsletter of the International Milk Genomics Consortium
(https://www.milkgenomics.org/?splash=mammary-gland-organoids-reveal-species-specific-traits), the
biomedical journal, “Development” (https://journals.biologists.com/dev/article/151/2/e151 e0204/342631/The-
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technology/highlights/). Soon to be highlighted in “The Conversation”.
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