
Study Reveals Mechanisms Cancer Cells Use to Establish
Metastatic Brain Tumors

New York, NY, Thursday, February 27, 2014

New research from Memorial Sloan Kettering provides fresh insight into the biologic mechanisms that individual cancer cells use

to metastasize to the brain. Published in the February 27 issue of Cell, the study found that tumor cells that reach the brain — and

successfully grow into new tumors — hug capillaries and express specific proteins that overcome the brain’s natural defense

against metastatic invasion.

Metastasis, the process that allows some cancer cells to break off from their tumor of origin and take root in a different tissue, is

the most common reason people die from cancer. Metastatic brain tumors are ten times more common than primary brain

cancers.

Yet most tumor cells die before they can take root in the brain, which is better protected than most organs against colonization by

circulating tumor cells. To seed in the brain, a cancer cell must dislodge from its tumor of origin, enter the bloodstream, and cross

densely packed blood vessels called the blood-brain barrier. Until now, little research has been done into how metastatic brain

tumors develop, but previous mouse experiments that imaged metastatic breast cancer cells over time have shown that of those

cancer cells that do make it to the brain, fewer than one in 1,000 survive.

“We didn’t know why so many of these cells die,” says Joan Massagué, PhD, Director of the Sloan Kettering Institute and senior

author of the study. “What kills them? And how do occasional cells survive in this vulnerable state — sometimes hiding out in the

brain for years — to eventually spawn new tumors? What keeps these rare cells alive and where do they hide?”

In the Cell study, Dr. Massagué, with Fellow Manuel Valiente, PhD, and other team members, found that in mouse models of

breast and lung cancer — two tumor types that often spread to the brain — many cancer cells that enter the brain are killed by

astrocytes. These killer cells, the most common type of brain cell, secrete a protein called Fas ligand.

When cancer cells encounter this protein, they are triggered to self-destruct. The exceptional cancer cells that escape the

astrocytes do so by producing a protein called Serpin, which acts as a sort of antidote to the death signals fired at them by nearby

astrocytes.

After imaging defiant metastatic cells in the brains of mice, researchers noticed that the cells that were able to survive grew on top

of blood capillaries, each cell sticking closely to its vessel “like a panda bear hugging a tree trunk,” Dr. Massagué says. They

found that the tumor cells produce a protein that acts like Velcro to attach the cells to the outer wall of a blood vessel.

“This hugging is clearly essential,” Dr. Massagué explains. “If a tumor cell detaches from its vessel, it gets killed by nearby

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

Press Releases

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 Reveals Mechanisms Cancer Cells Use to Establish Metastatic Brain Tumors 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/news-releases
http://www.sciencedirect.com/science/article/pii/S0092867414000920
https://www.mskcc.org/cancer-care/types/brain-tumors-primary
https://www.mskcc.org/cancer-care/types/breast
https://www.mskcc.org/research-areas/labs/joan-massague
https://www.mskcc.org/node/1363
https://www.mskcc.org/cancer-care/types/lung


astrocytes. By staying on, it gets nourished and protected, and may eventually start dividing to form a sheath around the vessel.”

Under the microscope, the researchers watched these sheaths of cancer cells around the blood capillaries grow into tiny balls,

which eventually became tumors. “Once you’ve seen it, you can never forget this image,” Dr. Massagué says.

The tumor-cell survival factors uncovered by this study might one day be targeted with drugs to further diminish people’s risk of

metastasis. Dr. Massagué is particularly interested in the ability of tumor cells to hug blood vessels, as he suspects this behavior

may be essential for the survival of metastatic cancer cells not only in the brain but also in other parts of the body where metastatic

tumor growth can occur.

“Most cancer patients are actually at risk of having their tumor spread to multiple sites,” Dr. Massagué notes. For example, breast

cancers can metastasize to the bones, lungs, and liver, as well as to the brain. “What we may be looking at,” he adds, “is a future

way to prevent metastasis to many organs simultaneously” using drugs that make tumor cells let go of the blood vessels they cling

to.

This work was supported by NIH grants P01-CA129243 and U54-163167, DOD Innovator award W81XWH-12-0074, and the Alan

and Sandra Gerry Metastasis Research Initiative.
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