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Lipid homeostasis is essential to biological processes such as growth, reproduction, and 
aging. In mammals, lipoprotein particles transport fat to specialized tissues for utilization or 
storage to coordinate energy homeostasis. The ApoB lipoprotein, found on the surface of low-
density lipoprotein (LDL) particles, is required for the transport of cholesterol and 
triglycerides throughout the body. Dysregulation of lipid transport in humans underlies major 
disease pathologies such as Type II Diabetes, obesity, cardiovascular disease, atherosclerosis, 
chronic inflammation, and cancer.

We use the nematode Caenorhabditis elegans, a well-established genetic model organism, to 
investigate the molecular mechanisms of cellular lipid homeostasis, including the transport of
lipids by the ApoB-like vitellogenin (VIT) proteins. The VIT lipoproteins transport lipids 
from the intestine to the germline to supply oocytes with nutrient-rich yolk that supports 
embryonic development3,5. This process is analogous to the transport of triglycerides and 
cholesterol between cells, tissues, and organs in humans. How cells decide to either 
catabolize, transport, or store lipids is not completely known.

In C. elegans, mutation of the drl-1 gene, which encodes a MAP kinase orthologous to 
human MEKK3, results in a dietary restriction-like state. Specifically, the drl-1 mutants are 
slow-growing, lipid-devoid, and display reduced vit gene expression4. Similarly, we observed 
that mutation of an additional MAPK gene, flr-4, results in a similar dietary restriction-like 
state. Dietary restriction has been associated with reduced risk of metabolic disease and 
increased longevity in humans for incompletely understood reasons1.

We identified several pathways that function in concert with DRL-1/FLR-4 MAPK signaling 
to influence lipid homeostasis and growth. These include the secreted neuronal FLR-2 
hormone that acts on an intestinal GPCR receptor FSHR-1, the p38 MAPK pathway, and the 
downstream transcriptional regulators (SKN-1 and PHA-4), which together, promote a 
dietary restricted-like state in the absence of drl-1 and flr-4. Mechanistic investigation of the 
molecular regulators of growth and lipid homeostasis is crucial to understanding the cellular 
processes impact human health and disease.


