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 PROJECT SUMMARY (See instructions): 

The hypothalamus is well established to play a critical function in feeding behavior. Previous studies have 
demonstrated that the neurons expressing Agouti-gene related protein (AgRP neurons) promote feeding 
through GABAergic projections to a variety of other brain regions. Prevalent research efforts mainly focus on 
peptidergic neurons. However, peptidergic neurons only account for a small percentage of total hypothalamic 
neurons, and the function of those neurons without expression of known peptides remains to be established. 

The lateral hypothalamus (LH), known as a “hunger center” in the brain, contains a diverse groups of 
neurons, including glutamatergic and GABAergic neurons.  Surprisingly, a recent study demonstrated that 
activation of glutamatergic LH neurons suppresses feeding, a finding that is opposite to what is expected 
from a “hunger” center.  We therefore aim to re-assess LH neuron function in feeding behavior. To 
specifically target LH neurons using Cre-loxP technology, we utilized our previously described pancreatic 
duodenal homeobox 1 (Pdx1) –Cre mice. These mice express Cre abundantly in the LH, and the vast 
majority of LH GABAergic neurons and a subset of LH glutamatergic neurons express Pdx1-Cre.  To use the 
optogenetic approach to study LH neuron function, we delivered the adeno-associated viral vectors AAV-
FLEX-ChR2-YFP, which express blue light sensitive channelrhodopsin (ChR2) in a Cre-dependent manner, 
to bilateral LH of Pdx1-Cre mice. LH specific expression of AAV-vectors was verified. Notably, we found that 
abundant ChR2-expressing fibers were located in the PVH, another brain region known to mediate feeding. 
Photostimulation of ChR2-expressing fibers in the PVH induced excitatory and inhibitory postsynaptic 
currents in PVH neurons through monosynaptic connections. Importantly, the same stimulation in animals 
produced intense grooming behavior and voracious feeding. These data suggest that the neurocircuit from 
LH to PVH regulates both feeding and grooming behavior, a typical obsessive behavior.  

To functionally dissect the LH→PVH circuit, we plan to test: 1) whether the feeding behavior is mediated by 
GABAergic projection from LH to PVH; 2) whether grooming behavior is mediated by glutamatergic 
projection from LH to PVH; 3) how glutamatergic input and GABAergic input from LH are integrated in PVH 
neurons. Thus, this proposal will demonstrate the causality of the LH→PVH neurocircuit in feeding and 
grooming with a combination of optogenetics and mouse genetics, the most precise interventional tools 
currently attainable.    

The funding for this proposal will be used to generate additional data for a future NIH BRAIN grant 
application. Additional efforts will be spent to explore the identity of upstream neurons that project to LH 
Pdx1-Cre neurons that control grooming behavior. This line of research, for the first time, links hypothalamic 
neurocircuits to grooming, a typical obsessive behavior, and will reveal potential functional relationship 
between feeding and grooming. Therefore, this proposal will be highly significant and, if funded, will most 
likely obtain a future NIH BRAIN funding.    

 

RELEVANCE (See instructions): 

One of key missions of the BRAIN Initiative is “Demonstrating causality: Link brain activity to behavior 
with precise interventional tools that change neural circuit dynamics”. Our current proposal, utilizing 
optogenetics and unique mouse genetic models, will reveal a causal link of the LH to PVH projection in 
feeding and grooming, and delineate the interaction between the specific GABAergic and glutamatergic 
projections within the defined LH to PVH pathways in the regulation of feeding and grooming. Therefore, 
this line of research will be highly attractive to the NIH BRAIN Initiative. Further studies will be directed 
toward the communication between the hypothalamus and forebrain regions that are related to feeding 
and grooming, a typical behavior of obsessive diseases. Thus, this proposal will also be highly 
significant to health diseases, another important mission of the BRAIN Initiative.  

  

   


