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Systemic immunomodulation with SA-FasL-engineered donor splenocytes as an effective 
means of inducing tolerance to cardiac allografts
Haval Shirwan
University of Louisville, USA

Apoptosis induced by the engagement of FasL with Fas receptor on the surface of lymphocytes is an important immune 
homeostatic mechanism that ensures tolerance to self-antigens under normal physiological conditions. As such, FasL 

has been extensively tested as a tolerogenic molecule using gene therapy in settings of autoimmunity and transplantation with 
conflicting outcomes. Although the mechanistic basis of these contradictory observations is largely unknown, the use of wild 
type FasL and the means by which the gene was expressed may provide an explanation. To overcome these complications, we 
recently generated a chimeric FasL protein with streptavidin (SA-FasL) having potent apoptotic activity and displayed this 
molecule effectively and rapidly on biotinylated biological membranes for immunomodulation. In the present study, we displayed 
SA-FasL on the surface of allogeneic splenocytes and used the engineered cells for systemic immunomodulation of heart graft 
recipients. This protocol was effective in inducing tolerance to cardiac allografts in a significant percentage of graft recipients. To 
improve the efficacy of this tolerance protocol, we used rapamycin as a clinically approved immunosuppression to control initial 
immune reactions as well as to synergize with SA-FasL for tolerance induction. Immunomodulation with SA-FasL-engineered 
splenocytes under the cover of a short course of rapamycin resulted in 100% graft survival. Taken together, these results establish 
immunomodulation with SA-FasL-engineered donor splenocytes under transient cover of rapamycin as an effective regimen in 
preventing cardiac allograft rejection in rodents with important implications in the field of solid organ transplantation.
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