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            Abstract
Despite the ease of inhibiting immune responses by blockade of T-cell costimulation in naive rodent models, it is difficult to suppress those responses in animals with memory cells1,2. Studies demonstrating the importance of alloreactive T-cell deletion during tolerance induction have promoted use of peritransplant T-cell-depleting therapies in clinical trials3,4,5,6. But potentially complicating wide-scale, nonspecific T-cell depletion is the finding that extensive T-cell proliferation can occur under conditions of lymphopenia. This process, termed homeostatic proliferation7,8, may induce acquisition of functional memory T cells9,10,11,12,13. Here, using clinically relevant mouse models of peripheral T-cell depletion, we show that residual nondepleted T cells undergo substantial homeostatic expansion. In this setting, costimulatory blockade neither significantly suppresses homeostatic proliferation nor prevents allograft rejection. In addition, T cells that have completed homeostatic proliferation show dominant resistance to tolerance when adoptively transferred into wild-type recipients, consistent with known properties of memory cells in vivo. These findings establish the importance of homeostatic proliferation in clinically relevant settings, demonstrate the barrier that homeostatic proliferation can present to the induction of transplantation tolerance, and have important implications for transplantation protocols that use partial or complete peripheral T-cell depletion.
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                    Figure 1: Homeostatic proliferation after partial T-cell depletion.[image: ]


Figure 2: Homeostatic proliferation induces resistance to tolerance induction by costimulatory blockade.[image: ]


Figure 3: Kinetics of homeostatic proliferation and long-term effect on function and tolerance induction.[image: ]


Figure 4: Tolerance resistance in wild-type mice.[image: ]
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