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This study advanced the application of a technique developed by the
applicant, called Tocky, which uses a fluorescent Timer protein as a reporter gene to analyze
transcriptional dynamics at the single-cell level in vivo, specifically targeting Foxp3
transcription dynamics in T cells during immune responses. This research involved the generation and

utilization of mice (Foxp3-Tocky CNS2 KO) with a CRISPR-edited deletion in the CNS2 sequence of
Foxp3-Tocky. These mice were employed to study various T cell immune induction models, including
steady-state, developmental, and disease contexts such as contact hypersensitivity. The research
focused on examining how these cells establish a transcription program in response to immune
challenges. Special emphasis was placed on understanding the temporal dynamics of Foxp3
transcription and the regulatory effects of CNS2 sequence deletion, particularly as cells transition
into an activated state under antigen stimulation or inflammatory conditions.
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