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Summary

A team of investigators from Memorial Sloan Kettering has shown for the first time that tumor

growth, metastasis, and chemotherapy resistance are connected to the same molecular

changes inside breast cancer cells.

Doctors who treat patients with breast cancer have known that tumors that develop

resistance to chemotherapy are also more likely to grow larger and to spread, or

metastasize, to other parts of the body.

Now a team of investigators from Memorial Sloan Kettering has shown for the first

time that these three phenomena — tumor growth, metastasis, and chemotherapy

resistance — are connected to the same molecular changes inside breast cancer cells.

“The common link is a hormone that makes it easier for cancer cells to survive stress,

whether it is the stress of chemotherapy or the stress of leaving their tumor of origin

and trying to grow or establish themselves in another part of the body,” explains Joan Massagué, Chair of the Cancer Biology and Genetics Program in

the Sloan Kettering Institute and the senior author of the study, which was published July 6 in Cell. The study’s coauthors included Edi Brogi, Director of

Breast Pathology, and Larry Norton, Deputy Physician-in-Chief for Breast Cancer Programs.

The findings also suggest that a new approach for developing treatments could make chemotherapy more effective, while at the same time preventing

tumor growth and metastasis.

Studying Metastasis

Dr. Massagué’s laboratory has spent several years studying the genetic changes that allow breast cancer cells to survive and colonize in other parts of

the body — such as the lungs, brain, and bones. In the current study, his team uncovered a mechanism that makes some breast cancer cells more

resilient.

As they were analyzing the genes involved in metastasis, the researchers learned that two of them are genes called CXCL1 and CXCL2, which were

already known to participate in inflammation, a natural response by which cells protect themselves from infection or injury.

“As the cancer cells spread and establish themselves in other parts of the body, they use the products from these genes to send out a signal that fools

immune cells into protecting them and helping them survive,” Dr. Massagué explains. “And even more of this signal is sent out when cancer cells are

exposed to chemotherapy.”

Back to top 

Finding Drugs to Target the Signal

Ready to start planning your care? Call us at 800-525-2225 to make an appointment.

In the News

Make an Appointment

Refer a Patient

Learn About Cancer & Treatment

About Us

 Patient Portal: MyMSK

Donate Now

Back

Make an Appointment

We’re here for you.

MAKE AN APPOINTMENT

SPEAK TO A CARE ADVISOR

Adults: 800-525-2225

Monday through Friday, 8 a.m. to 6 p.m. (Eastern time)

New patient

Current patient

Back

Refer a Patient

Partner with us to treat your patient’s cancer.

Refer a patient

CALL OUR DEDICATED CLINICIAN ACCESS NUMBER

646-677-7440

Monday through Friday, 8 a.m. to 6 p.m. (Eastern time)

Back

Learn About Cancer & Treatment

ADULTS

Cancers & conditions

Risk assessment & screening

Diagnosis & treatment

Clinical trials

CHILDREN & TEENS

Cancers & conditions

Diagnosis & treatment

Back

About Us

ABOUT US

Our mission, vision & core values

Leadership

History

Equality, diversity & inclusion

Annual report

Give to MSK

FOR THE MEDIA

Study Links Cancer's Ability to Spread with Chemotherapy Resistance 1/3

tel:+1-800-525-2225
https://www.mskcc.org/
file:///appointments/request-appointment?appointment_type=new
https://www.mskcc.org/appointments/request-appointment?appointment_type=current
tel:8005252225
tel:8336755437
https://www.mskcc.org/experience/become-patient
https://www.mskcc.org/insurance-assistance/insurance-information
https://www.mskcc.org/experience/become-patient/first-appointment
https://www.mskcc.org/doctors
https://www.mskcc.org/locations
file:///appointments/refer-patient
tel:6466777440
https://www.mskcc.org/doctors
https://www.mskcc.org/referring-physicians/physician-relations-team
https://www.mskcc.org/clinical-trials-updates/clinical-updates
https://www.mskcc.org/nomograms
https://www.mskcc.org/cancer-care/clinical-trials
https://www.mskcc.org/hcp-education-training/cme
https://www.mskcc.org/cancer-care/types
https://www.mskcc.org/cancer-care/risk-assessment-screening
https://www.mskcc.org/cancer-care/diagnosis-treatment
https://www.mskcc.org/cancer-care/clinical-trials
https://www.mskcc.org/pediatrics/cancer-care/pediatric-cancers
https://www.mskcc.org/pediatrics/cancer-care/treatments
https://www.mskcc.org/pediatrics/cancer-care/clinical-trials
https://www.mskcc.org/experience/patient-support
https://www.mskcc.org/pediatrics/experience/life-pediatrics
https://www.mskcc.org/experience/caregivers-support
https://www.mskcc.org/experience/patient-support/lisa-and-scott-stuart-center-adolescent-and-young-adult-cancers-msk
https://www.mskcc.org/cancer-care/patient-education
https://www.mskcc.org/news/in-the-news
https://c.mskinfo.org/subscriptionpreferencecenter
https://www.mskcc.org/about
https://www.mskcc.org/about/leadership
https://www.mskcc.org/about/history-milestones
https://www.mskcc.org/about/equality-diversity-inclusion-msk
https://www.mskcc.org/annual-report
https://giving.mskcc.org/
https://www.mskcc.org/pressroom/journalists
https://www.mskcc.org/news/news-releases
https://www.mskcc.org/news
https://www.mskcc.org/contact
https://www.mskcc.org/locations
https://www.mskcc.org/locations/visiting-us/directions
https://www.mskcc.org/locations/visiting-us/policy-visitors-patients
https://mymsksso.mskcc.org/ssoportal/Account/Login
http://mskcc.convio.net/site/Donation2?df_id=19195&19195.donation=form1&mfc_pref=T&s_channel=2024-MSKCCNavigation&utm_source=MSKCC&utm_medium=referral&utm_campaign=2024&utm_content=NAV_DON_FN_PDN
https://www.mskcc.org/news/in-the-news
https://www.mskcc.org/cancer-care/types/breast
https://www.mskcc.org/research-areas/labs/joan-massague
https://www.mskcc.org/research-programs/cancer-biology-genetics
https://www.mskcc.org/node/1363
http://www.sciencedirect.com/science/article/pii/S0092867412006435
https://www.mskcc.org/cancer-care/doctors/edi-brogi
https://www.mskcc.org/cancer-care/doctors/larry-norton


“This research is important because it establishes a particular inflammation hormone as an important factor in the survival of cancer cells,” Dr. Massagué

says. Because inflammation is a common problem in many different medical conditions, several classes of drugs already have been developed to

address it.

In the paper, the investigators report that drugs designed to block the action of CXCL, which are currently in clinical trials for chronic inflammatory

diseases, potentially could be useful as cancer therapies. The drugs were shown to shrink tumors and reduce metastasis to the lung in mouse models of

breast cancer when used in combination with chemotherapy. These drugs made chemotherapy more effective at eliminating residual cancer cells in

mice.

The researchers predict that, for patients, the greatest benefit of these drugs would likely be as a supplement to chemotherapy that is given as an

additional treatment after surgery. “Eventually there may be other drugs that prove to be more effective,” Dr. Massagué concludes. “But this research

establishes the principle that the genetic changes that make cancer cells aggressive have more consequences than we previously knew.”

This research was supported by the National Cancer Institute of the National Institutes of Health under award numbers CA94060 and CA163167. The

investigators also received funding from the Howard Hughes Medical Institute, the Alan and Sandra Gerry Metastasis Research Initiative, and a

Department of Defense Era of Hope breast cancer postdoctoral fellowship.
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