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Abstract 
Obesity is a medical condition caused by imbalance between fat storage (energy intake) and 
energy expenditure. The control of energy metabolism involves multiple tissues and signaling 
pathways and there is a great need for further understanding of these different interactions.  
In this study, we use Caenorhabditis elegans to study these complex pathways at the level of a 
whole organism. The downstream target of mTOR, p70 S6 kinase (S6K), has been implicated in 
the phosphorylation of multiple substrates and the regulation of growth and metabolism. As 
discussed in this dissertation, I studied the worm homolog of S6K, rsks-1, and found it to be 
important for fat metabolism. Previous work in our lab found that RSKS-1::GFP is expressed at 
high levels in a set of sensory neurons and upregulated in ASJ, ASE and BAG sensory neurons in 
starved worms or mutants with low insulin activity. In this study, I found that the upregulation of 
rsks-1 expression was affected by serotonin, but not by the other neurotransmitters. Combined 
with the result that rsks-1 is required for the expression of TGFȕ and insulin in ASI, rsks-1 may 
control dietary sensing by affecting insulin and TGFȕ signaling within nervous system. I showed 
that rsks-1 mutants have more than two-fold higher levels of triglycerides than wild type. Genetic 
analysis has shown that rsks-1 acts either downstream of, or in parallel to the insulin and TGFȕ 
pathways to affect fat levels. My studies showed that rsks-1 affects fat metabolism by influencing 
mRNA levels of genes encoding proteins in the ȕ-oxidation pathway and the loss of rsks-1 
activity induced much more energy stored than wild type by making a profound metabolic shift. 
In order to understand more about the physiology behind fat accumulation, I analyzed a mutant, 
aex-5, that has significantly lowered lipid levels. I found that this defect is associated with a 
significant reduction in the rate at which dietary fatty acids are taken up from the intestinal lumen. 
I found that aex-5 and other defecation genes may affect fat uptake by promoting the correct 
distribution of acidity within the intestinal lumen.  
This dissertation also described how to use Fourier transform infrared (FT-IR) microspectroscopy 
to detect lipids, proteins and carbohydrates directly in single worm. 
In conclusion, in this thesis I have uncovered several components that play roles in dietary 
sensing, fatty acid synthesis, adiposity regulation and fatty acid absorption in C. elegans.  
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