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Role of Ubiquitin-Dependent Protein Degradation in Cell Function and Disease

The ubiquitin-proteasome system is a series of cellular pathways that tag and destroy excess or
abnormal proteins. Ubiquitin is a regulatory protein that labels excess proteins for destruction.
CUL7 is a gene that provides instructions for making a protein called cullin-7. This protein helps
to degrade unwanted proteins in the ubiquitin-proteasome system. The protein degradation
process consists of three parts. In the first step, a ubiquitin-activating enzyme (E1) hydrolyzes
ATP and adenylates a ubiquitin molecule. The ubiquitin molecule is then adenylated and
transferred to an enzyme called the ubiquitin-conjugating enzyme (E2). Finally, an enzyme
known as ubiquitin ligase (E3) recognizes the specific protein to be ubiquitinated and it
catalyzes the transfer of ubiquitin from E2 to E3. The E3 ligase is formed with the help of the
cullin-7 protein. In addition to destroying proteins, the ubiquitin-proteasome system also
regulates the level of proteins involved in several critical cell activities such as the timing of cell
division and growth.

Recent studies have suggested that CUL7 can be a novel growth regulator. One specific study,
done by Sarikas et al., underscores the importance of CUL7 in growth regulation by showing
that a genetic ablation (removal) of CUL7 in mice caused intra-uterine growth retardation and
perinatal lethality. A study done by Huber et al. also suggested that a dysregulation of the CUL7
E3 ligase is directly related to hereditary human diseases. In Huber’s study, CUL7 germ-line
mutations were found in all patients with growth diseases.

This research will focus on targeting the CUL7 E3 ligase activity. To do this, we will develop a
cell-free high throughput assay to screen for small molecules that inhibit ubiquitin-ubiquitin
conjugation catalyzed by the CUL7 E3 ligase. Our main focus is to determine if aberrant
regulation of the CUL7 E3 ligase contributes to human diseases like 3-M Syndrome and Yakuts
Short Stature Syndrome.
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