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Personal Statement

My scientific passion is to delineate the physiologic processes that link what we consume with how we behave, and how disruptions in
these systems contribute to disease. My training in gastroenterology, neuroscience, energy balance, and addictions supports a
comprehensive approach to studying the gut-brain biology of alcohol intake. I am new to the field of alcohol research, and this
application to the Katz RO1 positions my expertise in intestinal and vagal biology in the neurobiology of alcohol intake. My post-
baccalaureate work with Dr. Matthew Hayes at the University of Pennsylvania focused on the effects of glucagon-like peptide 1
signaling on homeostatic and hedonic food intake. For graduate training, my work with Drs. Alan Sved and Eric Donny defined the
relationship between nicotine reward and energy balance in human smokers and rodents. My postdoctoral work focused on uncovering
the gut-brain circuit controlling sugar preference. My work (Nature Neuroscience 2022) defined that specialized sensory cells in the
gut, neuropod cells, recognize sugars and non-caloric sweeteners using distinct molecular receptors. Information about the presence of
these nutrients is rapidly conveyed to non-overlapping vagal neuron populations using different neurotransmitters. Using novel
multifunctional gut fibers in collaboration with Dr. Polina Anikeeva, we created tools to manipulate feeding behavior from the gut in
real-time (Nature Biotechnology 2024). Using flexible fiberoptics in the gut, I discovered that neuropod cells are necessary and
sufficient for sugar intake in mice. The overarching goal of my laboratory is that measuring and manipulating the gut-brain connection
can lead to novel therapies for disorders of overconsumption, ranging from obesity to alcohol use disorder.

Honors

2024 Best talk by junior scientist, Swiss Winter Meeting on Ingestion

2023 Conference Travel Award, Winter Conference on Brain Research

2023 Best Poster Award, Duke University GI Research Night

2022 STAT Wunderkind, STAT Magazine

2021 - 2024 F32 Postdoctoral NRSA, NIDDK

2019 - 2021 Hartwell Biomedical Research Fellowship, Hartwell Foundation

2017 F31 Predoctoral NRSA, NIDA

2016 Gerard P. Smith Award, Society for the Study of Ingestive Behavior

2016 New Investigator Travel Award, Society for the Study of Ingestive Behavior
2016 Predoctoral Fellowship, Andrew Mellon Foundation

2015 Conference Travel Award, Society for Research on Nicotine and Tobacco
2009 All Academic Team, United States Track & Field and Cross Country Coaches Association

Contributions to Science

1. Hindbrain glucagon-like peptide 1 signaling in feeding behavior. Glucagon-like peptide 1 (GLP-1) is a hormone produced
invthe distal small intestine and nucleus tractus solitarius in the caudal brainstem that reduces food intake and increases insulin
secretion. We documented intracellular signaling mechanisms through which long-acting GLP-1R agonists reduce homeostatic
food intake (Rupprecht et al, 2013). It is clear, however, that feeding behavior is not only driven by the homeostatic need to
replenish calories, but also by palatability or pleasure. We found that GLP-1 producing neurons project monosynpatically to
mesolimbic reward-related brain regions and supports an endogenous role for GLP-1R signaling in palatable diet intake
(Alhadeff et al, 2012).
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2. Nicotine and energy balance. Nicotine is commonly believed to suppress appetite. But, smokers and non- smokers have equal
daily calorie intake. To reconcile this gap in the literature, I studied weight gain in a rat model of smoking: nicotine self-
administration. In nicotine self-administration, a rat makes a response to receive an intravenous infusion of nicotine. We found
that when self-administered nicotine has no effect on food intake. But, self-administered nicotine suppresses body weight. Ever
low doses of nicotine, which are not reinforcing (i.e., “addictive”), limit weight gain (Rupprecht et al, 2016; Rupprecht et al,
2017). In human smokers, removing the reinforcing levels of nicotine in cigarettes caused weight gain (Rupprecht et al,
2017).This suggests separate sites of action for nicotine to promote addiction and to promote energy expenditure. Further study
that nicotine suppresses weight gain due to increased fat metabolism (Rupprecht et al, 2018). This work supports the
possibility of harnessing the weight-suppressant powers of nicotine as a pharmacotherapy for obesity.

3. Rapid gut-brain communication from neuropod cells to the vagus nerve. The neuropod cell is a specialized sensory gut
epithelial cell that synapses onto the vagus nerve. Neuropod cells communicate to the vagus nerve within milliseconds using
gluatamatergic synapses. The discovery of this gut wall to vagus synapse contributes to the emerging field of gut
chemosensation and has important implications for nutrition and psychiatry. By developing novel flexible, multi-functional
fibers, we can manipulate behaviors while stimulating or inhibiting neuropod cells in real-time in awake, behaving mice. We
have recently discovered that neuropod cells express distinct luminal receptors for the transduction of caloric and non-caloric
sugars onto the vagus nerve. Neuropod gluatamatergic signaling is essential for the choice of caloric sugar over non-caloric
sugar.
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proposal submission.
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       **Hindbrain glucagon-like peptide 1 signaling in feeding behavior.** Glucagon-like peptide 1 (GLP-1) is a hormone produced invthe distal small intestine and nucleus tractus solitarius in the caudal brainstem that reduces food intake and increases insulin
secretion. We documented intracellular signaling mechanisms through which long-acting GLP-1R agonists reduce homeostatic food intake (Rupprecht et al, 2013). It is clear, however, that feeding behavior is not only driven by the homeostatic need to
replenish calories, but also by palatability or pleasure. We found that GLP-1 producing neurons project monosynpatically to mesolimbic reward-related brain regions and supports an endogenous role for GLP-1R signaling in palatable diet intake
(Alhadeff et al, 2012).
    
     
       **Nicotine and energy balance.** Nicotine is commonly believed to suppress appetite. But, smokers and non- smokers have equal
daily calorie intake. To reconcile this gap in the literature, I studied weight gain in a rat model of smoking: nicotine self-administration. In nicotine self-administration, a rat makes a response to receive an intravenous infusion of nicotine. We found that when self-administered nicotine has no effect on food intake. But, self-administered nicotine suppresses body weight. Even low doses of nicotine, which are not reinforcing (i.e., “addictive”), limit weight gain (Rupprecht et al, 2016; Rupprecht et al, 2017). In human smokers, removing the reinforcing levels of nicotine in cigarettes caused weight gain (Rupprecht et al, 2017).This suggests separate sites of action for nicotine to promote addiction and to promote energy expenditure. Further study that nicotine suppresses weight gain due to increased fat metabolism (Rupprecht et al, 2018). This work supports the possibility of harnessing the weight-suppressant powers of nicotine as a pharmacotherapy for obesity.
    
     
       **Rapid gut-brain communication from neuropod cells to the vagus nerve.** The neuropod cell is a specialized sensory gut epithelial cell that synapses onto the vagus nerve. Neuropod cells communicate to the vagus nerve within milliseconds using
gluatamatergic synapses. The discovery of this gut wall to vagus synapse contributes to the emerging field of gut chemosensation and has important implications for nutrition and psychiatry. By developing novel flexible, multi-functional fibers, we can manipulate behaviors while stimulating or inhibiting neuropod cells in real-time in awake, behaving mice. We have recently discovered that neuropod cells express distinct luminal receptors for the transduction of caloric and non-caloric sugars onto the vagus nerve. Neuropod gluatamatergic signaling is essential for the choice of caloric sugar over non-caloric sugar.
    
     
  
   
     
       My scientific passion is to delineate the physiologic processes that link what we consume with how we behave, and how disruptions in these systems contribute to disease. My training in gastroenterology, neuroscience, energy balance, and addictions supports a comprehensive approach to studying the gut-brain biology of alcohol intake. I am new to the field of alcohol research, and this application to the Katz R01 positions my expertise in intestinal and vagal biology in the neurobiology of alcohol intake. My post-baccalaureate work with Dr. Matthew Hayes at the University of Pennsylvania focused on the effects of glucagon-like peptide 1 signaling on homeostatic and hedonic food intake. For graduate training, my work with Drs. Alan Sved and Eric Donny defined the relationship between nicotine reward and energy balance in human smokers and rodents. My postdoctoral work focused on uncovering the gut-brain circuit controlling sugar preference. My work (Nature Neuroscience 2022) defined that specialized sensory cells in the gut, neuropod cells, recognize sugars and non-caloric sweeteners using distinct molecular receptors. Information about the presence of these nutrients is rapidly conveyed to non-overlapping vagal neuron populations using different neurotransmitters. Using novel multifunctional gut fibers in collaboration with Dr. Polina Anikeeva, we created tools to manipulate feeding behavior from the gut in real-time (Nature Biotechnology 2024). Using flexible fiberoptics in the gut, I discovered that neuropod cells are necessary and sufficient for sugar intake in mice. The overarching goal of my laboratory is that measuring and manipulating the gut-brain connection can lead to novel therapies for disorders of overconsumption, ranging from obesity to alcohol use disorder.
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