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MY RESEARCH (IN SIMPLE WORDS THAT CAN BE UNDERSTOOD BY ANYONE ON THE Q64 BUS):

Autophagy is a key process by which cellular components are degraded and recycled and this process plays important roles during organismal development and aging. It acts like a vacuum cleaner for the cell. For instance, we, and others, have recently shown that autophagy is turned on in several C. elegans mutants with an extended lifespan. Intriguingly, the extension of lifespan in such mutants requires autophagy genes, e.g. bec-1 (Melendez et al., Science, 2003). These findings demonstrate that autophagy is crucial for a long and healthy life in worms. Since most biological processes are conserved between worms and humans, our findings are likely for higher organisms such as humans.
Animals that lack germ cells due to a mutation in the Notch/glp-1 gene, also have an extended lifespan. We have recently found that autophagy is induced and is required for the long lifespan of the germline-less glp-1 mutants. Germline-less animals require a lipase, an enzyme that catalyzes the digestion and processing of lipids, to live long. Lifespan extension by the overexpression of this lipase also requires autophagy (LaPierre et al., submitted Current Biology). As autophagy was recently shown to directly regulate fat metabolism, we have proposed that autophagy is required for fat metabolism and longevity in germline-less glp-1 mutants. Understanding the molecular mechanisms by which animals co-regulate autophagy and fat metabolism to live long could provide important new insights not only into organismal aging but might also help develop treatments for age-related diseases.

In a separate project, we have found that BEC -1, a key regulator of the autophagic machinery, also is important for endosome function, another mechanism that cells use for recycling. Endosomes are vesicles that transport different substances within the cell. For example, we have found that BEC-1 acts in retrograde transport of signaling molecules from endosomes to the Golgi network (Ruck et al., Autophagy, 2011). The golgi network acts like a post office as it labels and packages different molecules to be sent to different parts of the cell. Signaling molecules are normally recycled from endosomes to the Golgi through the action of the retromer complex. Thus, it appears as if the BEC-1 protein is an important component of different cellular recycling pathways, including autophagy and retrograde transport. 
MY RESEARCH IN 140 CHARACTERS (OPTIONAL, MAY BE LEFT BLANK):

I study autophagy, a process that cells use to rid themselves of deleterious materials that accumulate during aging and cancer or neurodegenerative diseases.

