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                    Abstract
Gene therapy exhibits the potential to turn back the clock of senescent immune cells. This chapter describes advances in applications of gene therapy to limit immune senescence and potentially to offer temporary and eventually, more permanent approaches to reversal of the senescence process. Work on current gene therapy vectors including adenovirus, adeno-associated virus (AAV), retrovirus, and nonviral gene therapy is described. The advantages and disadvantages to these different therapies, including a short-term or temporary reversal of cell senescence and the importance to avoid the occurrence of cancer, are discussed. Newly developed approaches use CRISPR/Cas to directly target and correct genes that promote cell senescence, and these are often utilized in combination with AAV gene therapy for cell senescent treatment. Cell-based gene therapy includes the use of CD34+ stem cells for potential long-term repopulation of bone marrow that can lead to further differentiation in the thymus and periphery of T cells, B cells, and macrophages. Recently, cell gene therapy is developed to reprogram induced pluripotent stem cells (iPSC) to provide perfectly matched donor cells to replace the aging cells with one’s own “youthful” cells. Applications through generation of T cells, both in the thymus and cytotoxic T cells, in the periphery are described. Factors that promote “inflammation” in mechanisms to limit the damage of inflammation on cell senescence are discussed. Finally, recent advances with gene therapy related to telomerase reverse transcriptase, such as AAV gene therapy, which has been shown to result in lengthening of telomeres, are described.
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