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REPROGRAMMING OF T CELLS TO NATURAL
KILLER-LIKE CELLS UPON BCL11B DELETION
Peng Li

T cells develop in the thymus and play critical roles in immunity. In mice, the
transcription factor Bclllb is required for fetal thymocyte development and for
double-positive thymocyte selection. Using a Bclllb-tdTomato knock-in reporter
mouse, | found that Bc/l1b was T-cell-restricted, and was expressed from very early
thymocytes to all mature T cells.

To study the functions of Bclllb in adult T cells, I used a Bcll1b conditional
knockout mouse strain and demonstrated that Bcll1b was indispensable for early T
cell development and for the maintenance of T cell identity. Deletion of Bclllb
caused early T cells to lose their T cell potential and differentiate to natural killer
(NK)-like cells in T cell cultures. Similarly, acute loss of Bclllb in committed and
mature T cells resulted in the reprogramming from T cells to induced-T-to-natural
killer (ITNK) cells in a cell-autonomous manner. ITNKs derived in vitro and in vivo
exhibited many NK cell features, such as expression of NK cell surface markers and
lysis of NK tumor targets. In addition, ITNKSs derived in vivo were able to prevent the
outgrowth of tumour cells in a mouse model.

The gene expression profiles of ITNKs were also similar to that of regular NK
cells, and not their parental T cells. ITNKs upregulated NK cell-associated genes
while downregulated T cell genes, suggesting that Bcll1b might regulate the T-
versus-NK cell fate choice. Furthermore, results from chromatin immunoprecipitation
assays confirmed that the canonical Notch signaling directly regulated Bclllb

transcription level.



In summary, I showed that Bclllb is essential for T cell development and is
currently the only known transcription factor critical for the maintenance of T cell
identity. Finally, it is believed that human ITNKs may potentially be exploited for

therapeutic use in cancer treatments.
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