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Abstract

There are approximately 7,000 rare diseases in humans, ~80% of which are monogenic. A rare disease Is de ned as a ecting less than one in 1,500 people. Combined, these rare diseases a ect|ne
10 Americans (25 to 30 million people), and treatments only exist for around 5% of these diseases. Thanks to the advent of whole genome sequencing, the gene(s) responsible for many rare disease
known, opening the door for more comprehensive studies. Around 60% of the more than 20,000 protein-coding genes in Caenorhabditis elegans are estimated to have human counterparts. We can t
study worm phenologs of human disease, or the distinct phenotypes in worms which, while di erent from the human phenotypes, stem from mutations in a homologous gene. The CRISPR-Cas9 systt
allows us to mutate individual nucleotides analogous to those implicit in the human diseases to mimic the patient alleles. Presented here are examples of three ongoing projects designed to uncover
Interactors and potential drug targets for improving and expanding the treatments available to patients su ering from a rare disease.

kgt-3 - Voltage Gated Potassium Channel (Long-QT Syndrome)

Long-QT Syndrome (LQT) is an autosomal dominant class of arrhythmia characterized by an extended
time of repolarization of the heart after each beat (>440ms instead of the normal 350-440ms) and can
lead to sudden cardiac arrest. One of the human genes most closely associated with LQT is the alpha-su
unit of the potassium channel KvLQT1, or KCNQ1. The C. elegans ortholog of KCNQ1 is kgt-3 (87.9% |ha
ogy) and deletion alleles of this gene display arrhythmic pumping in the pharynx (NemaMetrix, Eugene,
OR). C. elegans themselves have genes for around 70 potassium channels and most cells express a gon
plex mix of di erent channels. We are examining causative patient alleles in kgt-3 in worms to study their
a ects on pharyngeal pumping, and will attempt suppressor, enhancer, and drug screens to try to reverse
or enhance these phenotypes.
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Figure 4: Gene (above) and Protein (right) Structure for kqt-3. The six transmembrane domains sit within exons

two through ve. The pore-forming domain both recognizes extracellular potassium and allows it to be pumped

Into the cell when the channel is activated. The pore-forming domain between transmembrane domains ve and )
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Ipd'8 = |r0n-Su|fUI’ CIUSter Sca Old (M U|t|p|e M itOChOndriaI DySfunCtiOnS SyndrOmE) six Is host to the highest density of mutations in patients. The region that is deleted in each mutant is annotated

a colored box. Two conserved point mutants implicit in LQT1, R185H and G268S, are currently being made.
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The iron-sulfur cluster sca old protein NFU1 Is associated with the autosomal recessive Multiple Mito-

chondrial Dysfunctions Syndrome, which Is characterized by encephalopathy, hypotonia, and psychomotoj Pumping Frequency
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Figure 2: Annotated Conserved Iron-Sulfur Binding

gene, this point mutant displays a late larval arrest or
sterility phenotype (Figure 3).

Figure 6: Pharyngeal pumping wave morphology. The rst 50
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