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This important work is made possible through the generous support of partners like The Cancer
Couch Foundation, whose commitment to advancing cancer research helps fuel discoveries that
are improving outcomes for patients with breast cancer and beyond.

At Memorial Sloan Kettering Cancer Center (MSK), physician-scientist Dr. Sarat Chandarlapaty
is leading groundbreaking research aimed at understanding why breast cancers become
resistant to treatment and how those barriers can be overcome. His work is helping uncover the
biological mechanisms that allow cancer to adapt, evolve, and evade therapy, while identifying
new opportunities to improve outcomes for patients with breast cancer.

A common theme throughout Dr. Chandarlapaty's research is understanding how breast
cancers change over time and learning how to stay one step ahead of those changes. Through
studies spanning hormonal therapies, targeted therapies, and next-generation antibody-drug
conjugates, his team is revealing why treatments stop working and identifying strategies that
may help patients benefit from these therapies for longer.

Understanding Why Breast Cancer Becomes Resistant to Treatment

Hormonal therapies and targeted treatments have transformed care for many patients with
breast cancer. However, some cancers eventually develop resistance, allowing the disease to
continue growing despite treatment.

In a recent study analyzing nearly 4,000 patient samples, Dr. Chandarlapaty and his team
identified a major contributor to this challenge: a family of enzymes known as APOBECS3. These
enzymes normally help protect the body against viruses by altering genetic material. However,
researchers found that in breast cancer, APOBEC3 enzymes can create genetic mutations that
help tumors survive treatment.

Patients whose tumors carried APOBEC3-related mutation patterns experienced shorter periods
of disease control while receiving hormonal and targeted therapies. The research demonstrated
that APOBECS activity contributes to genomic instability and promotes mutations that allow
cancer cells to adapt and resist treatment. The findings establish APOBECS3 as an important
driver of breast cancer progression and a promising target for future therapies designed to
prevent or delay resistance.
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Restoring Sensitivity to Endocrine Therapy

Dr. Chandarlapaty's team has also made important discoveries in estrogen receptor-positive
(ER+) breast cancer, the most common subtype of breast cancer.

Patients with ER+ breast cancer are often treated with endocrine therapies that block estrogen
from fueling tumor growth. While these treatments can be highly effective, metastatic cancers
frequently develop ways to bypass them.

Using advanced CRISPR gene-editing technology, researchers identified a protein called
NR2F2 as a key factor in endocrine therapy resistance. The team found that NR2F2 alters how
genes are regulated within cancer cells, reducing the effectiveness of treatments that target
estrogen signaling.

Encouragingly, when researchers blocked or removed NR2F2 in laboratory models developed
from patient tumors, cancer cells once again became sensitive to endocrine therapy. These
findings suggest that future drugs targeting NR2F2 could help extend the effectiveness of
existing therapies and provide new options for patients whose cancers have stopped
responding to treatment.

Together, the APOBEC3 and NR2F2 studies provide important insight into how breast cancers
evolve under treatment pressure and reveal potential new avenues for overcoming resistance
before it limits treatment options.

Addressing Resistance to HER2-Targeted Therapies

Building on this work, Dr. Chandarlapaty presented new findings at the 2026 American
Association for Cancer Research (AACR) Annual Meeting focused on resistance to HER2-
targeted antibody-drug conjugates (ADCs), one of the most promising and rapidly advancing
areas of breast cancer treatment.

ADCs are designed to deliver highly potent cancer-fighting drugs directly to tumor cells by
attaching to specific targets on their surface. One such therapy, trastuzumab deruxtecan (T-
DXd, also known as Enhertu®), targets HER2-positive cancer cells and has transformed
treatment for many patients with advanced breast cancer.

While T-DXd can be highly effective, some patients eventually develop resistance. To better
understand why, Dr. Chandarlapaty and colleagues analyzed tumors from more than 100
patients whose cancers had stopped responding to the therapy.

The team discovered that approximately half of these tumors had reduced or completely lost
HER2 expression, eliminating the target the therapy depends upon. Other tumors developed
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mutations that altered the structure of the HERZ2 protein, preventing T-DXd from effectively
binding to cancer cells.

To address this challenge, researchers explored combining T-DXd with another antibody-drug
conjugate, dato-DXd, which targets a different protein known as TROP2. In laboratory and
animal studies, the combination demonstrated stronger anti-tumor activity than either therapy
alone, even when both treatments were administered at lower doses. This approach may offer a
way to overcome resistance while potentially reducing treatment-related side effects.

The findings also provided important confirmation that T-DXd works by directly binding to HER2
on cancer cells, helping researchers better understand how these therapies function and how
future treatment sequences may be optimized for patients.

Transforming Breast Cancer Care Through Discovery

Taken together, these studies highlight a central theme of Dr. Chandarlapaty's research:
understanding how breast cancers evolve and adapting treatment strategies to keep pace with
the disease.

By uncovering the genetic and molecular mechanisms that drive resistance to hormonal
therapies, targeted treatments, and HER2-directed therapies, his work is helping pave the way
for more personalized treatment approaches, longer-lasting responses, and improved outcomes
for patients with breast cancer.

As research continues, these discoveries bring us closer to a future where treatment resistance
can be predicted, prevented, and overcome. Through innovative science and a commitment to
translating discoveries into patient care, Dr. Chandarlapaty and his colleagues are helping
shape the next generation of breast cancer treatment and offering new hope to patients and
families around the world.
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