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The nuclear pore complexes (NPCs) are multiprotein assemblies embedded in the
nuclear envelope and play a critical role in regulating essential cellular events including
replication, transcription, translation and DNA repair by controlling transport of macromolecules
into and out of the nucleus. Each NPC contains about 30 different proteins, which are
collectively called nucleoporins (Nups). Recent studies have shown that the composition and
the architecture of NPCs vary under different growth conditions. However, the regulation of Nup
gene expression and the functions of individual Nups are not well understood. Our research is
focused on the following specific aims to address these questions.

1. Transcriptional regulation of nucleoporin (Nup) gene expression in Saccharomyces
cerevisiae.

The basic architecture and the major components of the NPCs are evolutionarily
conserved between yeast and metozoa. We use yeast as a model system to study the
regulation of Nup gene expression in response to cell cycle signals and environmental stimuli.
To understand the regulation of Nup genes at the transcriptional level, we collaborate with Dr.
Qiu's lab and use a combination of bioinformatic, molecular and biochemical approaches to
identify regulatory elements in the promoters of Nup genes and the proteins that bind to these
elements

2. Functions of nucleoporin Tpr (translocated promoter region) in various nuclear
processes and its role in pathogenesis.

Tpr is a major component of the filament structures that anchor at the nuclear basket of
the mammalian NPCs and extend to the nuclear interior. It has been implicated in diverse
nuclear events, including nuclear organization, RNA processing, and nuclear export of protein
and mRNA. However, the roles of Tpr in these processes are unknown. We focus on elucidating
the mechanisms by which Tpr carries out its various functions. Using yeast genetic and
biochemical approaches, we have identified several novel Tpr interacting proteins. Currently, we
are characterizing the composition and functions of two protein complexes including Tpr.
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