2.


Humanizing Antibody 3F8 for the

Treatment of Neuroblastoma
Neuroblastoma is a pediatric cancer that affects the network of nerves that carry messages from the brain throughout the body.  Although relatively rare in terms of  numbers, with approximately 650 new cases diagnosed each year in the United States, it is the most common cancer in infants and the fourth most common type in children over​all.  Metastatic neuroblastoma can be especially devastating, but advances in treatment over the past two decades have yielded meaningful progress.  Whereas few children survived the disease twenty years ago, more than half of those being treated today will attain such milestones as attending college and embarking on their careers.

Memorial Sloan-Kettering’s Department of Pediatrics, under the leadership of Nai-Kong Cheung, M.D., Ph.D., is deeply committed to advancing research aimed at generating new and highly specific knowledge about the origins of neuroblastoma, and advancing therapies that kill cancer cells without affecting the normal growth and development of young children.  A number of new approaches are currently in development.  Philanthropic support will accelerate these investigations, bringing a full arsenal of therapies and options to each young neuroblastoma patient.

High Dose 3F8 Trials

Based on treatment results achieved with hundreds of children since the 1980s, Memorial Sloan-Kettering’s pediatric specialists are convinced that further refinements to 3F8 can help save lives.  With the current level of dosing, at least half of children treated with 3F8 will survive neuroblastoma.  Dr. Cheung and his colleagues continue to study this monoclonal antibody to identify the changes that will make it safer and more effective at higher doses, and they are incorporating their findings into the next generations of antibodies.  For example, MSK clinicians have noticed that children who receive higher doses of 3F8 seem to fare better, and they now seek to test this anecdotal evidence with scientific clinical trials.

However, 3F8 is expensive to produce:  Each batch of antibody at present dosage levels costs about $600,000 to manufacture.  Philanthropic support will help defray the costs of High Dose 3F8.
In mounting an attack on cancer, immunotherapy makes use of a substance called a monoclonal antibody, which is a clone of an antibody created specifically to target tumor cells.  Although antibody 3F8 has shown tremendous potential for the treatment of neuro​blastoma, it has significant limitations that it shares with other antibodies derived primarily from mouse cells:  a patient’s immune system can recognize it as foreign and mount a counter-attack with Human Anti-Mouse Antibodies (HAMA) that neutralize 3F8.  As a result, neuroblastoma patients often have to stop 3F8 therapy after just a few treatment cycles—even though it may have initially been effective—because their immune system has been primed to destroy the mouse antibody before it can do its work.

To overcome this obstacle, Memorial Sloan-Kettering’s investigators plan to “humanize” antibody 3F8 by means of genetic engineering, replacing parts of the mouse antibody proteins with human components.  A humanized antibody, which is defined as one that is at least 95 percent human in origin, will not provoke the HAMA response.  Indeed, experience has repeatedly shown that patients are better able to tolerate such humanized antibodies.
Even more, the process of humanizing antibody 3F8 offers additional benefits because the antibody can be genetically modified to exert a more powerful therapeutic effect and help a greater number of patients.  Following injection into the body, antibody 3F8 operates like a set of handcuffs that latch onto a tumor cell on one side and to a receptor on a patient’s white cells on the other; the tighter the link, the more lethal the blow delivered by the white cell.  But humans are born with slightly different receptors on their white cells, so that antibody 3F8 as it currently exists does not bind equally well to all, and in some cases the tumor cell is not destroyed.  During the process of genetic engineering, the antibody can be modified to bind more strongly to a wide variety of white cell receptors, thereby extending its therapeutic effects to more children.

The first phase of the project will involve manufacturing 3F8 in sufficient quantities for the initial clinical trial.  The process is expected to take one or two years before the engineered products can be safely administered to patients.

Memorial Sloan-Kettering is turning to its farsighted friends and benefactors to help underwrite the process of humanizing antibody 3F8, thereby helping support the lifesaving work being done at MSK.  Further commitments for the year ahead would lend timely impetus to this project, helping to get the process of humanizing antibody 3F8 off to the strongest possible start.  The Center has already made extraordinary progress in this arena—MSK’s track record of discovery and innovation is unmatched.  Additional financial assistance will help guarantee that progress is never hindered by a lack of resources.
By making the most of today’s advanced genetic engineering techniques, the Center’s researchers and pediatric cancer specialists seek to make antibody 3F8 more effective and better tolerated, and capable of being manufactured on an economical scale.  Most important of all, they share your commitment to innovation in the treatment of pediatric cancer—a commitment that will enhance Memorial Sloan-Kettering’s role as a beacon of hope to children and their parents around the world.

