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Adoptive T cell therapy has been proven to be a promising approach to the 
selected cases of cancer therapy. We, however, still need a simple and 

standardized procedure for producing cancer-specific CD8+ T cells that is generally 
applicable to most cancers. Based on a unique property of 4-1BB (CD137), the 
selective expression of 4-1BB on Ag-engaged T cells, we have developed a 
practical protocol to produce antigen-specific CD8+ T cells from peripheral blood 
mononuclear cells (PBMCs). We have proven the feasibility of this procedure by 
isolating and expanding cytomegalovirus (CMV)-specific CD8+ T cells, and applied 
to produce Epstein-Barr virus (EBV)-specific CD8+ T cells. Moreover, our protocol 
allowed us to produce CD8+ T cells from cancer patients that were specific for 
self/tumor antigens such as hTERT, WT-1, NY-ESO1 and MAGE3 and for neo-
antigens.  Our protocol can readily be translated into standard cGMP and is being 
used to produce EBV-, hTERT-, and WT-1-specific CD8+ T cells for phase 1 clinical 
trials. Among EBV-positive lymphomas, approximately 62% of patients responded 
to the 4-1BB CTL therapy including a durable complete regression of 2/2 NK/T 
lymphomas with no or minimum toxicity in all patients. We believe that the 4-1BB 
CTL will provide a practical and effective method for adoptive T cell therapy in the 
clinic.
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