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The goals of our research program are to discover the mechanisms 
linking the metabolic state of immune cells (immunometabolism) 
with tissue homeostasis and function, and to use these insights for 
better treatments for cancer and other diseases. We are particularly 
interested in understanding metabolic drivers, nutrient signaling 
pathways and systems-level regulatory networks in basic T cell and 
dendritic cell biology and antitumor immunity. To gain an integrative 
view, we combine the traditional hypothesis-driven or ‘reductionist’ 
approach with systems biology principles, including in vivo CRISPR 
screening, systems proteomics and data-driven network algorithms, to 
identify new concepts and therapeutic targets for immunometabolism 
that cannot be surmised from simpler systems. In our recent study, via 

single-cell CRISPR screens, we have mapped the transcriptional networks and metabolic checkpoints underlying 
cell fate regulomes in tumor-specific CD8+ T cells in vivo (Zhou et al., Nature 2023). In our unpublished studies, 
we have uncovered organelle signaling and metabolic processes, including the interplay between lysosomal and 
mitochondrial signaling, in shaping CD8+ tissue-resident memory (TRM) development. Furthermore, building 
upon the discovery of Regnase-1 as a potent negative regulator of T cell anti-tumor immunity from CRISPR 
screens, we are undertaking major efforts to develop Regnase-1 gene-edited CAR T cells for solid tumor 
immunotherapy. I will discuss our recent progress in target discovery and network reconstruction in T cells and 
how we translate these fundamental discoveries into next-generation cellular immunotherapy for cancer.
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