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EXTENDED HEART ALLOGRAFT SURVIVAL BY MANIPULATION OF VASCULAR ENDOTHELIUM TO EXPRESS FAS-LIGAND 
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We tested the immunomodulatory efficacy of Fas-ligand (FasL) expression on coronary endothelium to extend graft survival without immunosuppression.  FasL is a potent death-inducing molecule with important functions in immune homeostasis and tolerance to self-antigens.  The complex biological activities of FasL and inefficient expression using conventional gene transfer approaches limit its use for immunomodulation to prevent allograft rejection.  A chimeric protein of non-cleavable FasL with core streptavidin (SA-FasL) was generated for expression on the surface of cells via biotinylation.  SA-FasL was efficiently displayed on the vasculature of BALB/c hearts with a half life-time of 9 days in vivo.  Transplantation of hearts displaying SA-FasL into syngeneic hosts resulted in indefinite graft survival without detectable toxicity to the grafts and the hosts.  In contrast, transplantation of allogeneic C57BL/10 hearts displaying SA-FasL into BALB/c recipients delayed graft rejection proportional to the lifetime of FasL protein expression (MST=17.4±5 vs 9.6±1 days).  Allograft survival was further extended to 21±2.6 and 24±3 days by i.v. treatment of graft recipients with one dose of SA-FasL-decorated donor splenocytes on days 2 or 6 post-transplantation, respectively.  The allogeneic recipients had competent immune responses against third party antigens.  This study provides a proof of concept for peripheral graft protection by modulation of the vascular endothelium.  Current experiments for lentivirus-mediated expression of FasL for extended cardiac allograft survival are ongoing. 

