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Johanna Joyce
On the one hand, the influence of the microenvironment can
suppress the aggressive behavior of tumor cells. For example, when breast tumor cells leave their primary
location and infiltrate the lung, they usually perish from the encounter with a foreign environment, “which

can be hostile to them since conditions are very different from those in the breast, where the tumor cells
first developed,” Dr. Joyce explained.

But, she added, there are also scenarios in which tumor cells adjust and exploit their surroundings: “Some
tumor cells can recruit noncancerous cells to a primary tumor or metastatic lesion, modify these cells, and
co-opt them to stimulate their own growth or malignancy.”

A Signaling Mechanism Allows Tumors to Corrupt White Blood Cells 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

White blood cells called macrophages (shown in green) in proximity to blood vessels (shown in red) in a
pancreatic endocrine cancer. Image courtesy of Leny Gocheva and Johanna Joyce.

In a recent study published in Genes & Development, Dr. Joyce and her colleagues report on a
mechanism they uncovered that allows tumor cells to communicate with white blood cells called
macrophages, which are recruited to tumors from the bone marrow. [PubMed Abstract] By secreting a
protein called IL-4, tumor cells can induce macrophages to produce protein-degrading enzymes called
cathepsins. The enzymes’ activity helps tumor cells invade the surrounding normal tissue, which can set

the stage for metastatic spread.

In mouse models of pancreatic cancer, the investigators were able to prevent invasive processes by
blocking the activity of cathepsins produced by the macrophages. “Our findings show that there are
opportunities for developing therapeutics directed against tumor-associated macrophages that could be
very potent in controlling metastasis,” Dr. Joyce noted.

She and her colleagues are also exploring how such therapies could be used alongside drugs that Kill
tumor cells. Their research indicates that in response to some types of chemotherapy, cathepsin activity
increases, “presumably increasing the risk that tumors will metastasize,” Dr. Joyce said.
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https://pubmed.ncbi.nlm.nih.gov/20080943/

“According to our preclinical studies, cathepsin inhibitors could be used to enhance the efficacy of our
current chemotherapy treatments,” she added. “There is great promise in the development of combined
therapies that target different components of the tumor microenvironment — for example, those that target
tumor cells, white blood cells, and tumor-infiltrating blood vessels simultaneously.”
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