Von Hippel Lindau (VHL) disease is a rare genetic disorder that effects I in 36,000 individuals. It is characterized by tumors and cysts that grow throughout the body called hemangioblastomas. Hemangioblastomas can form on brain, retinas and spinal cord while cysts may develop pancreas and kidneys [1]. In patients with VHL, there is loss of function in tumor suppressor gene called VHL. VHL acts as an E3 ubiquitin ligase to degrade HIF-, which activates genes downstream that play a role in controlled cell division. For those that have VHL disease, renal cell carcinoma is the leading cause of death [2]. It is known that during development, the human kidney goes through 3 levels of development [3]. However, the role of VHL in these 3 different levels of kidney development is unknown.

The primary goal of my research is to determine the region of the VHL gene that is responsible for progression through different levels of kidney development. Hypothesis: The region of the VHL gene that is responsible for mesonephros kidney development is the VHL box domain. The long-term goal of my research is to use the knowledge of the region of VHL important for normal kidney function to be used better understand the function of VHL in renal cell carcinoma.  

Aim 1: Determine the region of VHL responsible for complex kidney development
Approach: I will align the protein sequences for the homologs of VHL using Clustal Omega to observe conserved regions. I will then use CRISPR to mutate these target areas in an organism with mesonephros kidneys, like zebrafish.
Rationale: I will be able to observe the amino acids that are conserved in organisms with more complex kidneys. This information will tell me the link between VHL and complex kidney development. 
Hypothesis: The conserved region in organisms with complex kidney development will be in their VHL box domain. 

Aim 2: Identify a small molecule that restores function in knockout zebrafish
Approach: I perform a chemical genetic screen using a diversity-oriented library on my knockout zebrafish and wildtype zebrafish embryos.
Rationale: By identifying a chemical compound that restores VHL function in development, it’s structure could be used to find a drug restore VHL function in renal cell carcinoma. 
Hypothesis: The small molecule will restore the structure and function of the alpha helical VHL box domain. 
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