
Abstract 
 
mTOR (mammalian target of rapamycin) is a critical kinase 
to coordinate the upstream signals (growth factors and 
nutrients) with the downstream metabolic processes to 
promote cell growth and survival. In addition to its known 
roles in controlling translation, mTOR is capable of 
regulating transcription. Here my PHD project 
demonstrates two distinct but not mutually exclusive ways 
of mTOR transcriptional function. On one hand, mTOR 
indirectly regulates transcription by phosphorylating 
HoxB13. mTOR dependent HoxB13 phosphorylation 
decreases HoxB13 protein stability but increases its 
transcriptional activity, dictating a specific oncogenic gene 
program to drive prostate cancer cell growth in vitro and in 
murine xenografts. It is a kinase dependent mechanism. On 
the other hand, mTOR directly regulates transcription by 
complexing on chromatin. mTOR can translocate into the 
nucleus and interact with multiple cofactors such as AR and 
FoxA1 on the cis-regulatory elements of target genes, 
modulating the downstream gene expression regardless of 
its kinase activity. NLS (nuclear localization signaling) 
tagged mTOR specifically increases nuclear mTOR 
abundance and activity, functionally inhibiting AR signaling 
and promoting androgen independent prostate cancer 
progression. Taken together, both kinase activity and 
transcriptional activity are two important characteristics 
that determine mTOR nuclear function, which could be 
therapeutically targeted for treating mTOR-driven prostate 
cancer. 
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