Hepatic Lipase Deficiency (HLD) is an autosomal recessive disorder that is characterized by elevated triglyceride and cholesterol levels in the blood of affected patients [1, 2]. HLD is caused by mutations in Lipase C gene (LIPC) which encodes the enzyme hepatic lipase (HL). Hepatic lipase is predominantly involved in the conversion of intermediate-density lipoproteins into low-density lipoproteins and triglyceride-rich high-density lipoproteins (HDL) found during the well-fed state into triglyceride-poor HDL found in the fasting state [2]. 
Several mutations have been identified as pathogenic for hepatic lipase deficiency however there may be unknown mutations that cause varying degrees of hepatic lipase deficiency in the population. Detailing the effects of LIPC mutations in model organisms will help identify people with less prominent forms of hepatic lipase deficiency who may require treatment to manage disease symptoms.

The long-term goal of this project is to improve genetic testing for hepatic lipase deficiency. The goal of this specific project is to identify currently unknown variants involved in hepatic lipase deficiency. As most of the current data comes from sequencing of already diagnosed patients, my hypothesis is that there are many LIPC variants that yield less severe forms of HLD that go undiagnosed and therefore not identified as pathogenic mutations. Danio rerio will be used as a model organism due to their short life cycles, the presence of two ortholog genes with high similarity to human LIPC, and the presence of established models for dyslipidemia research [3].

AIM 1: Identify novel LIPC mutations that contribute to HLD-like phenotypes. 
Approach: I will perform a forward genetic screen for Danio rerio mutants that have elevated triglyceride and high-density lipoprotein cholesterol levels, similar to those seen in human hepatic lipase deficiency. Once identified, these mutants can be genotyped. Those with mutations in lipca, the LIPC ortholog in Danio rerio, can be further compared to other ortholog sequences to infer what part of the protein or process is disrupted by the mutation.
Rationale: Identification of mutations that cause a similar phenotype in Danio rerio will lend insights into mutations that contribute to hepatic lipase deficiency in humans, but are currently unknwon.
Hypothesis: Several mutations will be found that cause a less severe form of hepatic lipase deficiency. It is also possible that this forward genetic screen may implicate other genes involved in lipid metabolism that contribute to the hepatic lipase phenotype.
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