Stephan A. Grupp, M.D., Ph.D. attending physician and Director of Stem Cell Biology at Children’s Hospital has led a group of researchers at CHOP since 1996, making significant research strides in use of signal transduction inhibitors in leukemia. Some of Dr. Grupp’s work has now lead to a nationwide phase III randomized trial through the Children’s Oncology Group testing a targeted therapy called rapamycin, using it to prevent relapse after bone marrow transplant for leukemia. 

Dr. Grupp is one of the most productive researchers at CHOP in the area of translational research—pursuing scientific investigations that have direct potential to lead to new treatments and even cures. He has ongoing research programs in areas of targeted therapies and cell therapies, with an emphasis on the study and treatment of human T cell and B cell ALL. He is also the new Chair of Stem Cell Transplant in the national Children’s Oncology Group.

Dr. Grupp and his junior faculty colleague Dr. Jonathan Fish are studying cell therapies for relapsed leukemia, and are working with the Abramson Cancer Center at the University of Pennsylvania to produce genetically engineered T cells that have the ability to seek out and actually destroy leukemia. T cells are normal cells of the immune system that have cancer-fighting properties, but are limited in their ability to recognize ALL as a target they should attack.  They are seeking financial support to pursue the effectiveness of placing human leukemia cells from pediatric patients into mice, and then using the genetically engineered T cells to destroy the leukemia cells.  

These T cells are engineered in such a way that they will be able to be administered safely to pediatric patients.  Upon successful completion of the mouse model experiments, which will take approximately 2 years, Drs. Grupp and Fish will use this data to design a clinical trial for children with relapsed leukemia.


These studies will involve several steps:

1) Establish a way to grow human leukemia cells from pediatric patients, especially from those with relapsed disease, in genetically engineered mice, so treatments can be studied out of the test tube, in a living animal, but using actual human leukemia. This step has already been completed and is a major tool available to these studies.

2) Develop engineered human T cells that have been retargeted to ALL, and work with the group at Penn to grow these T cells in large numbers in the Cell and Vaccine Production facility. These T cells can be used to test how best to attack ALL in the mouse experiments. They are grown in such a way that these cells could eventually be given to patients in a clinical trial.

3) Develop ways to image ALL cells and T cells in the living mouse, so we can see what is happening with the disease over time, and see if the T cells are going where the ALL is. An example of how this will work is shown in the picture below, where mice injected with glowing ALL cells are imaged with a special camera that can see ALL inside the living mouse. The colored spots are areas of ALL within the spleen, skull and leg bones of 2 different mice.

4) Test the best of 3 or 4 different methods of retargeting T cells against ALL in the mice with ALL.

5) Test the best way to grow up the T cells to get the greatest ability to search out and destroy leukemia cells.
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A grant of $50,000 from the Peterpaul Foundation will support laboratory and partial salary expenses during the course of the study.  Foundation support is extraordinarily important, since it will provide seed funding for a major ALL research initiative and will be an important first step in enabling Dr. Fish, as a promising young researcher, to qualify for National Institute of Health (NIH) and other sponsored research funding.  Most important, however, is the potential and promise of this research to help children living with relapsed leukemia.  
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