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Genetic Dissection of Pathways Involved in Stem Cell Biology
We have recently identified novel stem cell populations residing in the Drosophila gastrointestinal tract that provide a 
unique system to apply the powerful genetic tools available in this organism to identify new factors and pathways that 
regulate the number of stem cells and their differentiation. The Drosophila gut is an ideal system to study stem cell biol-
ogy because, while it is simpler than that in mammals, it is highly similar at cellular and molecular levels. Both systems 
rely on multipotent stem cells to replenish the loss of two broad classes of cell types, absorptive and secretory cells, 
that regularly undergo apoptosis and delamination into the gut lumen. Moreover, the molecular basis driving the differ-
entiation of stem cell daughters into either absorptive or secretory cells appears to be conserved; in both mammals and 
Drosophila, high levels of signaling by the Notch pathway promote differentiation to the absorptive cell fate by inhibiting 
development of the secretory fate (which requires only low levels of Notch signaling). Thus, the overall biology of Dro-
sophila gut stem cells appears to recapitulate the major features of mammalian gut stem cell biology. We have recently 
developed a powerful luciferase-based assay that enables us to carry out screens for genes and bioactive chemicals that 
affect stem cell growth in the adult Drosophila gut. The EXROP student will participate in our ongoing project to develop 
models of human stem cell colon cancer using the Drosophila gut as a model system and will apply our luciferase tech-
nology to carry out pilot screens for genes and small molecules that can have therapeutic effects

Hormonal regulation of physiology
Drosophila has emerged in recent years as a prime model to dissect the intricate interactions between organs and the 
role hormones play in coordinating the state of one organ/tissue with others. For many years most hormonal studies 
focused on Insulin signaling, regulated by Dilps, and to some extent on AKH/Glucagon. However, in recent years a num-
ber of additional hormonal systems have been uncovered. In particular, our lab identified Upd2 as theDrosophila Leptin 
ortholog and characterized the mechanism by which Upd2 senses fat in adipose tissues. In addition, we showed that 
Drosophila muscles, depending on their physiological states, produce a number of systemic factors, such as ImpL2/IG-
FBP, Myostatin/GDF11, and Activin-beta that affect the physiology of other tissues. We also showed that ImpL2, which is 
produced from gut tumors, triggers systemic organ wasting reminiscent to cachexia by downregulating systemic Insulin 
levels. We are currently exploiting this “cachexia” model to characterize the underlying molecular mechanisms of muscle 
wasting, focusing on the roles of the ubiquitin-proteasome system (UPS) and the autophagic-lysosome pathway in mus-
cle atrophy. In addition, we are interested in identifying additional factors derived from gut tumors important for organ 
wasting. The EXROP student will participate in genetic screens to characterize factors involved in the communication 
between organs.
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