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Metastases within bone tissue are incurable and represent 

an important cause of death linked to several types of 

cancers. The recent discovery of an antibody capable of 

neutralizing the resistance of these metastases to 

chemotherapy could represent a major advance in the 

treatment of metastatic cancers. 

Certain types of cancers, notably the advanced stages of breast 

cancer, are characterized by the formation of metastases within 

bones. Beyond leading to several problems which considerably 

diminish the quality of life for the affected patient (pain, fractures, 

nerve compression, muscular weakness), these bone metastases are 

particularly threatening because they are resistant to our collection 

of chemotherapeutic medicines and are consequently incurable. 

INCURABLE METASTASES 

Under normal conditions, bones are very dynamic structures which 

constantly renew themselves; the used bone tissue is eliminated by 

specialized cells (osteoclasts) and replaced by new tissue 

fabricated by another class of cells (osteoblasts). In cancer patients, 

however, the system is completely deranged: 

1. The tumor cells secrete several factors which stimulate 

the activity of osteoclasts and thus cause excessive 

destruction of the bone. Even if it is possible to reduce 

this bone destruction and to improve the quality of life 

in patients with the aid of certain pharmacological 

agents (particularly the bisphosphonates), these 

medications remain, however, powerless to slow the 

growth of the metastases or to improve survival. 

 

2. The cells that produce the bone material (osteoblasts) 

also contribute to the burden of bone metastases by 

creating an environment, which is favorable to the 

growth and survival of tumor cells. 

A HARMFUL INTERACTION 

Recent results indicate that the osteoblasts also contribute to the 

problem of bone metastases by permitting the tumor cells to resist 

chemotherapy1. In the presence of chemotherapeutic agents (e.g. 

paclitaxel or cisplatin), the osteoblasts increase expression at their 

cell surface of a protein named Jagged1 which interacts with a 

tumor protein (Notch) and favors the survival of cancer cells by 

preventing cellular death by apoptosis. In other words, the signal 

leading to chemotherapy resistance of bone metastases doesn’t 

come from the tumor cells themselves, as is usually the case, but 

 

rather from the cells of the bones. This is an interesting 

observation, because the cancer cells are genetically unstable and 

can rapidly mutate to counteract the cytotoxic effects of the 

chemotherapy. By instead targeting the normal cells of the body 

such as those of the bone, which are much more stable, we can thus 

increase the chances of being able to counter this resistance and 

obtain long-lasting anticancer effects. 

NEUTRALIZING ANTIBODIES 

Over the past few years, several antibodies specifically directed 

against proteins that are essential for the growth of cancers have 

been developed. The best example of these targeted therapies is 

undoubtedly Herceptin, an antibody which neutralizes the 

oncogene HER-2/neu present at the surface of breast cancer cells, 

which has completely revolutionized the treatment of this cancer. 

Given the essential role for the protein Jagged1 in the resistance of 

these metastases to chemotherapy, the group of Dr. Yibin Kang 

(Princeton, NJ) had the idea of adopting a similar strategy for 

producing an antibody capable of neutralizing this protein by 

blocking its interaction with the tumor cells. In collaboration with 

the company Amgen, the scientists were able to generate an 

antibody (called 15D11) which exhibited very little toxicity but 

possessed a formidable ability to block the formation of bone 

metastases in model animals. Even more interesting, when 

administered at the same time as chemotherapy, this antibody 

drastically reduced (more than 100x) the number of bone 

metastases in the animals. 

If these therapeutic effects are confirmed by clinical studies of 

patients with bone metastases, this antibody could be the first agent 

capable of specifically targeting these metastases and at the same 

time could revolutionize the treatment of numerous metastatic 

cancers. 

(1) Zhen H et al. Therapeutic antibody targeting tumor- and 

osteoblastic niche-derived Jagged1 sensitizes bone 
metastasis to chemotherapy. Cancer Cell 2017;32:731-

747. 
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