
1. Doral raphe 5-HT neurons mediating estrogenic regulation of binge drinking (R01 submitted on 
10/2018) 
a. Purpose: To elucidate the role of estrogen receptor α/β (ERα/β) in modulating the estrogenic 

stimulation on alcohol binge drinking with a focus on 5-HT neurons in the dorsal raphe (5-HTDRN). 
b. Rationale/Preliminary Data:  

 Estradiol (E2) increase binge drinking (PMID: 29205408). 
 Binge drinking increase serotonin release and change expression of ERα/β in DRN (RNA 

sequencing of DRN samples from long-term alcohol binge drinking mice and naïve mice, ongoing).  
 5-HT2C agonist inhibits binge drinking (Finished). 
 E2 acts on ERα to stimulate 5-HTDRN neurons, whereas E2 acts on ERβ to stimulate 5-HTDRN 

neurons (Finished).  
 DRN site-specific infusion of E2, PPT (ERα selective agonist) and DPN (ERβ selective agonist) 

measure alcohol drinking in the dark (DID, failed because stress induced by infusion interfered with 
DID, need to be repeated). 

c. Hypothesis: Estrogen signaling in the dorsal raphe nucleus (DRN) mediates sex-difference in 
binge alcohol drinking.  

 
d. Specific Aims: 

 Aim 1: To determine whether ERα and ERβ expressed by 5-HT neurons (ERα5-HT and ERβ5-HT) are 
required for estrogenic regulation of binge drinking and alcohol-induced 5-HTDRN activity dynamics.  

 Aim 2: To determine whether estrogens stimulate binge drinking by inhibiting 5-HTDRN neurons.     
 Aim 3: To determine whether 5-HT is required for estrogen-induced binge drinking. 

e. Mouse Models: 
 5-HT-neuron-specific knockout of ERα or ERβ (ERαflox/flox/TPH2-CreER or ERβflox/flox/TPH2-CreER, 

inducible, neuron-specific knockout). 
 DREADD stimulation/inhibition of 5-HTDRN neurons. 
 Optogenetic activation/inhibition of 5-HTDRN neurons 
 ERα/β-neuron-specific knockout of 5-HT (ERα-Cre/TPH2flox/flox and ERβ-Cre/TPH2flox/flox) 
 Fiber photometry to measure the neural activity changes of 5-HTDRN neurons (TPH2-CreER/AAV-

DIO-GCaMPs).  
f. Note: 

This is the topic of our first R01 application and is a collaboration project with Dr. Amy Lasek. Most of 
the work will be done in Dr. Amy Lasek’s light and dark reverse room in BBC. One of the main focuses 
of our work.  

 

 

 

 

 

 

 

 



2. Testosterone and estrogen signaling pathways in the medial amygdala (MeA) interact to control 
energy homeostasis (R01 submitted on 2/05/2019) 
a. Purpose: To elucidate the role of ERβ, aromatase (Aro) and androgen receptor (AR) expressed by MeA 

neurons in energy homeostasis.  
b. Rationale/Preliminary Data:  

 Overexpression of AroMeA prevents diet-induced obesity (DIO) in females (ongoing). 
 Deletion of ERβ in the MeA prevents DIO in both sexes (Finished).  
 MeA-specific injection of AR agonist increase core body temperature (Finished).  
 Transcriptome of testosterone/estrogen signaling pathways in the MeA from chow vs HFD male and 

female mice (RNA sequencing, ongoing).  
c. Hypothesis: The neurosteroid androgen/estrogen system in the MeA plays an essential role in 

regulating energy homeostasis.  

 
d. Specific Aims: 

 AIM1: To determine if Aro in MeA (AroMeA) is required for energy homeostasis.         
 AIM2: To determine if ERβ in MeA (ERβMeA) is required for energy homeostasis.  
 AIM3: To determine if AR in MeA (ARMeA) is required for energy homeostasis. 

e. Mouse Models: 
 MeA-specific knockout of ERβ, Aro or AR (ERβflox/flox, Aroflox/flox or ARflox/flox will be injected with AAV-

Cre into the MeA). 
f. Note: 

This is the topic of our second R01 application and is one of the main focuses of our work.  
g. Potential Experiments: 

 Aro-MeA-ablation in OVX female with endogenous estrogen depleted.  
 ERβ-MeA-ablation in both male and female 
 DREADD/optogenetic activation/inhibition of ERβMeA neurons.  
 Fiber photometry recording of ERβMeA neurons after fast-refed, force running, estrogen sc injection, 

PPT injection, or DPN injection.  
 AAV-Cre-mediated ARKOMeA and energy homeostasis phenotypes. 
 DHT replacement in CAST male ARKOMeA and OVX female ARKOMeA mice.  


