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3rd Annual Society for Neuroscience Conference - April 10th, 2026 
 

Coffee Breaks provided by ThermoFisher! 
Special thanks to Michell Patterson, MSc. 

 
 
 
Michelle Patterson MSc 
Bioscience Account Manager 
AR | OK | LA 
  
Thermo Fisher Scientific 
Mobile: [985-264-5470]985-264-5470 
michelle.patterson@thermofisher.com 
Tel: +1 (800) 766-7000 |  www.thermofisher.com 
Current Promos  www.thermofisher.com/promos 
  

Add 1 Thermal Cycler and any 5 reagents from eligible product list and get 38% 
off your total order using code: RQ4TCV1. OR Add 1 Thermal Cycler and any 10 
reagents from eligible product list and get 48% off your total order using 
code: RQ4TCV2 
 
 

mailto:michelle.patterson@thermofisher.com
tel:+18007667000
https://nam04.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.thermofisher.com%2F&data=05%7C02%7Ceanderson1%40lsu.edu%7C6d83040c00924c40308d08de8b8df171%7C2d4dad3f50ae47d983a09ae2b1f466f8%7C0%7C0%7C639101638951163703%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=UTTd%2FwAWpKlwqoZJxiW2eSqTVc6FdyYcrhAQQxgSoWU%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.thermofisher.com%2Fpromos&data=05%7C02%7Ceanderson1%40lsu.edu%7C6d83040c00924c40308d08de8b8df171%7C2d4dad3f50ae47d983a09ae2b1f466f8%7C0%7C0%7C639101638951187982%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=Fb2XzD%2FG8VT%2B4jHSLm%2BOpNvtw4jkPhCbbX0eEyWpUzM%3D&reserved=0


 
 
 
 

Prizes for Poster and Oral presentations 
at the 3rd Annual Neuroscience Symposium of the  

The Society for Neuroscience Baton Rouge Chapter 
 
Oral 
1st place oral = $100 
2nd and 3rd oral = certificates 
  
Poster undergrad: 
1st place poster (undergrad) = $100 
2nd and 3rd poster (undergrad) = certificate 
  
Poster graduates: 
1st place poster (graduate) = $100 
2nd and 3rd poster (graduate) = certificate 
 
Many thanks to our sponsors for awarding these prizes. Be sure to stop by their vendor 
tables! 
 
 
 

 
 

  
 

 

 
 
 



Neuroscience Symposium Event Parking 
Attention: All Neuroscience Symposium attendees must enter the building through 
the doors next to the metal-food-bowl dog statue, as indicated on the map by the red 
X inside the green circle. Please do not use the school's main entrance, as doing so 
will result in being stopped by security.  

Visitors from outside LSU Baton Rouge may park in designated spaces across the 
street from the LSU Vet School. Parking will be available in the area outlined in red 
on the map below, across Skip Bertman Drive. All LSU Baton Rouge campus 
employees and students can park in their usual spots using university parking passes. 

Vendors may pull into the street marked with the red X and yellow circle to unload. 
Once unloading is complete, all vendors can then park across the street from the Vet 
School. 

Parking Map: 

 
3rd Annual Neuroscience Symposium 

Bringing Minds Together! 



 
3rd Annual Neuroscience Symposium 

            BBrriinnggiinngg  MMiinnddss  TTooggeetthheerr!!  
Society for Neuroscience (SfN) Baton Rouge Chapter 

April 10, 2026 
LSU School of Veterinary Medicine, Skip Bertman Drive, Baton Rouge, LA 70803  

Program 
 

8:30-9:00    Registration /Breakfast 
9:00-9:50   Oral presentations by graduate students 
 

9:00-9:10 Tharindu Trishan Dapana Durage, Nutrition & Food Sciences, LSU, Baton Rouge,     
“Cross-study reanalysis of public 16S rRNA sequencing datasets reveals shared gut 
microbiome and predicted metabolic pathway signatures in Alzheimer's disease”  

9:10-9:20 Raevan Hanan, Department of Psychology, LSU, Baton Rouge, “Impact of Long-Term 
Memory Strength Encoding Modulation on Retrieval and Attentional Guidance” 

9:20-9:30 Mohamed Sayed, LSU Health Sciences Center, New Orleans, “Cerebellar Regulation of 
Fear Memory and Extinction”  

9:30-9:40 Ignitius Lim, Vet Med CBS Department, LSU, Baton Rouge, “Nicotine tunes dopaminergic 
and non-dopaminergic connectivity in ventral tegmental    area local circuits” 

9:40-9:50 Alyssa Daspit, Biological Sciences Department, LSU, Baton Rouge, “Mapping Modified or 
Novel Retinorecipient Regions in the Anableps Brain” 

 

9:50-11:10   Vendor Show/Poster Viewing 
11:10-11:15  Welcome from outgoing Chapter President: Alexander K. Murashov, M.D., Ph.D.  
11:15-11:20  Opening Remarks from incoming Chapter President: Melissa R. Beck, Ph.D. 
11:20-11:25  Opening Remarks from Dr. Oliver Garden, Dean and Kenneth Burns Endowed Chair, 

LSU School of Veterinary Medicine 
 
 

11:25-12:15   Keynote Address: Jeffrey G. Tasker, Ph.D., Catherine and Hunter Pierson Chair in 
Neuroscience, Professor in Cell & Molecular Biology, Tulane Brain Institute. 
“Neuromodulatory Dysregulation of Amygdala Inhibitory Circuits by Traumatic Stress.” 

 

12:15 -12:50 Lunch/Networking 
12:50-14:10   Vendor Show/Poster Viewing 
14:10-15:50    Oral Presentations by faculty 
 

14:10-14:30 Steffy Manjila, Ph.D., Neuroscience Center of Excellence & Department of Neurology, 
LSU Health Sciences Center, New Orleans, "Characterization of Oxytocin receptor (OxtR): 
expressing neurons in the dorsal endopiriform nucleus (EPd): a novel area for shifting gears 
from surveillance to-novelty" 

14:30-14:50 Juhee Haam, Ph.D., Biological Sciences, LSU, Baton Rouge, "Role of Hyperpolarization-
Activated Cyclic Nucleotide-Gated Channels in Neuroinflammation and-Amyloid Beta 
Pathology in the Entorhinal Cortex". 

14:50-15:10 Friederike Klempin, Ph.D., CV Center, Neurology and Cell Biology and Anatomy, LSU 
Health Sciences, New Orleans, "Serotonin-Vascular Interactions Shape Microglial Function 
and Neuroplasticity " 

15:10-15:30 Jeffrey Erickson, Ph.D., Neuroscience Center, LSU Health Sciences, New Orleans, 
"Novel presynaptic agents to prevent glutamate-induced neural injury " 

15:30-15:50 Ludmila Belayev, M.D., Neuroscience Center, LSU Health Sciences, New Orleans, 
"Long-lasting neuroprotection by docosanoid mediators after experimental stroke” 

 

15:50-16:00  Group Photo/Coffee break 
16:00-19:00   Social at the Vet School with Closing Remarks and Awards: Melissa R. Beck, PhD  



           Keynote Speaker:  

 

 

 

 

 

 

 

Jeffrey Tasker, Ph.D.,  
 
 

Catherine and Hunter Pierson Chair in Neuroscience Professor, Department of Cell 
and Molecular Biology, Tulane Brain Institute, Tulane University 

Bio 
Jeff Tasker received his bachelor's degree from the University of Colorado, Boulder with 

majors in biology and French, and his master's equivalent and PhD in neuroscience from the 
University of Bordeaux II in Bordeaux, France. He received postdoctoral training in the 
Physiology Department at the Tulane Medical School in New Orleans and in the UCLA 
Neuropsychiatric Institute Mental Retardation Research Center in Los Angeles. He joined the 
Department of Cell and Molecular Biology at Tulane University in New Orleans as an assistant 
professor in 1981 and currently holds the position of professor and Catherine and Hunter Pierson 
Chair in Neuroscience. His research has been supported continuously with federal funding from 
the NIH and/or NSF since 1993. He was Interim Chair of the Cell and Molecular Biology 
Department following Hurricane Katrina in 2006–2007 and Director of the Tulane University 
Neuroscience Program from 2006–2015; he currently serves on the Executive Committee of the 
Tulane Brain Institute. He serves annually on various NIH and NSF grant review panels and 
serves as editor or review editor on several international journal editorial boards, including the 
Journal of Neuroscience and Neurobiology of Stress. His research employs electrophysiology, 
molecular biology, chemo- and optogenetics, in vivo and in vitro imaging, genetic manipulation, 
and rodent behavior to study circuit, electrical, and molecular signaling of neurons and glia in the 
hypothalamus and amygdala involved in the stress response, with the goal of gaining a better 
understanding of the neurophysiological and neuromodulatory mechanisms of stress-associated 
pathologies such as posttraumatic stress disorder and anxiety. 
 

  

 



“Neuromodulatory Dysregulation of Amygdala 
Inhibitory Circuits by Traumatic Stress” 

 
Jeffrey Tasker, Ph.D.,  

Catherine and Hunter Pierson Chair in Neuroscience Professor, Department of Cell 
and Molecular Biology, Tulane Brain Institute, Tulane University 

Abstract 
 

Traumatic stress is a major risk factor for stress-related disorders, including 
posttraumatic stress disorder (PTSD), and is associated with persistent alterations in 
amygdala circuit function. Emotional memory formation depends on the dynamic 
balance between synaptic excitation and inhibition in principal output neurons of the 
basolateral amygdala (BLA). Inhibitory interneuron networks regulate synaptic 
plasticity and the temporal gating of network activity in the BLA that supports fear 
learning and extinction. 

Neuromodulatory systems engaged during emotional arousal shape overall neural 
circuit activity and critically regulate inhibitory microcircuits. In mice, we find that 
norepinephrine (NE) exerts strong and cell type–specific control over parvalbumin 
(PV) and cholecystokinin (CCK) basket cells in the BLA. NE induces distinct, 
stereotyped bursting patterns in PV and CCK interneurons, which in turn generates 
different modes of synchronized inhibitory synaptic input to principal neurons. These 
interneuron-specific dynamics organize BLA network oscillatory states and regulate 
discrete phases of fear memory formation. 

Traumatic stress exposure disrupts the neuromodulatory regulation of basket cell 
circuits. Specifically, traumatic stress impairs PV basket cell burst patterning by 
altering downstream G protein signaling, resulting in the disorganization of inhibitory 
synchrony among BLA principal neurons. We believe that this dysregulation of basket 
cell patterned activation contributes to the traumatic stress-induced impairment of fear 
extinction. These findings identify, therefore, a possible mechanistic link between 
stress-induced neuromodulatory dysregulation and impaired fear extinction, 
highlighting inhibitory circuit dynamics as a potential point of vulnerability in stress-
related psychopathology. 

This work was supported by National Institutes of Health grants R01 MH119283 and 
R01 MH104373; Southeast Louisiana Veterans Health Care Merit Award I01 
BX005118; the Louisiana Board of Regents Support Fund; and the Catherine and 
Hunter Pierson Endowment in Neuroscience. 

 

  



 

Student Oral Presentations 

(in order of appearance)  

Student Oral #1  
 
Cross-study reanalysis of public 16S rRNA sequencing 
datasets reveals shared gut microbiome and predicted metabolic 
pathway signatures in Alzheimer's disease  
 

Tharindu Trishan Dapana Durage, Harrison Stout, Ezgi Özcan  
School of Nutrition and Food Sciences, Louisiana State University Agricultural Center, Baton 

Rouge, LA, USA  
 

Gut microbiome dysbiosis has been linked to Alzheimer's disease (AD) and therapies targeting 
microbiota have shown promise in preclinical studies. However, reported taxonomic and 
functional signatures vary across studies, thus limiting the efficacy and precision of clinical 
strategies. To address this, publicly available 16S rRNA datasets from the fecal microbiota of AD 
patients and cognitively healthy controls (2020-2026) were reanalyzed using a standardized 
workflow to evaluate shared microbial and predicted metabolic pathway signatures associated with 
AD. Raw 16S rRNA sequencing reads and associated metadata were obtained from the NCBI 
Sequence Read Archive and the European Nucleotide Archive and processed in QIIME 2 pipeline. 
Functional metabolic pathways were inferred using PICRUSt2 and MetaCyc database. Genus-
level differential abundance was assessed using study-adjusted ANCOM-BC2 analysis. Pathway 
differences were tested using within-study Wilcoxon rank-sum with Fisher's method and 
Benjamini-Hochberg FDR correction. Overall gut microbial composition differed between healthy 
and AD groups (PERMANOVA, p<0.05). At genus-level, we found a significant increase 
in Akkermansia and significant reductions in short-chain fatty acid-
producing Faecalibacterium, Roseburia, Lachnospira, and Fusicatenibacter in the AD group 
(q<0.05). Reduced tRNA charging and phospholipid/phosphatidylglycerol biosynthesis in AD 
microbiota were identified (q<0.05). MaAsLin3 covariate-adjusted associations modelling 
revealed strong positive associations between Akkermansia abundance and both the mannitol 
cycle and menaquinone/menaquinol biosynthesis (q<0.05), indicating coordinated taxonomic and 
functional shifts in AD. These findings show that shared microbial and predicted metabolic 
signatures can be detected across heterogeneous datasets using standardized frameworks, 
providing potential for future precise and effective microbiome-informed therapeutic strategies in 
Alzheimer's disease.  
 
 
 
 
 
 
  

  

 



Student Oral #2  
 
Impact of Long-Term Memory Strength Encoding Modulation on 
Retrieval and Attentional Guidance 
  

Raevan L. Hanan, Melissa R. Beck, David A. Tomshe  
Louisiana State University  

 
Hybrid search requires observers to conduct a working memory task, locating a target in a visual 
display, while retrieving multiple potential targets from long-term memory (LTM). Prior work 
has demonstrated that the availability and precision of LTM representations are shaped by 
exposure, encoding quality, and learning criteria. Further, the availability and precision of LTM 
representations can meaningfully influence search performance. The present study examines 
whether strengthening LTM representations of target items improves hybrid search performance. 
Participants (N = 144) were assigned to either baseline (n=72) or high (n=72) LTM strength 
conditions. The high-strength condition included more exposure to the items 
during familiarization phase and required more detailed representations and a higher accuracy 
threshold to progress from the familiarization to the search phase. These requirements for 
familiarization encourage more precise and more readily accessible target templates for the high-
strength group relative to the baseline group. The strengthened templates should facilitate retrieval 
into WM, increasing search accuracy and potentially reducing the time for template-to-object 
comparison during search. The high-strength group (M = 0.90, SD = 0.04), demonstrated higher 
search accuracy than the baseline group (M = 0.85, SD = 0.09), t(105) = -4.57, p < .001. For search 
response time, the high memory strength group (M = 4661.68, SD = 785.63), when compared to 
the baseline (M = 4941.46, SD = 945.04), revealed only a marginal effect, t(137) = 1.93, p = .055. 
This pattern of effects indicates that improved LTM strength impacts primarily search accuracy 
rather than search speed, suggesting that target LTM strength impacts target identification during 
search, but not search guidance. These results highlight the value of strengthening LTM 
representations for improving accuracy in applied search tasks where correct identification is 
critical (i.e., security distinguishing contraband from benign items, 
pharmacists identifying medications, or criminalists recognizing objects during evidence 
recovery).  
  
Student Oral #3  
 
Cerebellar Regulation of Fear Memory and Extinction 
  

Mohamed Sayed C. J. Dubois, Jessica Fawcett-Patel, Muhammad Farooq , Siqiong June Liu   
1Department of Cell Biology and Anatomy, Louisiana State University Health Sciences Center, 

New Orleans, Louisiana, 2 Southeast Louisiana VA Healthcare System, New Orleans, Louisiana.  
 

Post-Traumatic Stress Disorder (PTSD) is a psychiatric condition triggered by trauma, marked by 
symptoms like intrusive memories and heightened arousal. A key feature is dysregulated fear 
memory, where fear responses are either excessively consolidated, or their extinction is impaired. 
The cerebellum is now recognized for its critical role in emotional memory formation. Our overall 
hypothesis is that endocannabinoid signaling and extinction-activated cells in the cerebellum 
regulate the formation and extinction of fear memory, respectively.   
  
First, we tested whether physiological stimuli, such as stress, can enhance fear memory formation 
by reducing cerebellar diacylglycerol lipase (DAGL) expression, the enzyme responsible for 
endocannabinoid synthesis. Our results demonstrate that predator odor stress induces a robust 



downregulation of DAGL alpha protein expression in cerebellar lobule 5/6. Systemic 
administration of the CB1R agonist ACEA 30 minutes after predator odor exposure prevented this 
stress-induced enhancement of fear memory. These findings support the conclusion that a stress-
induced decrease in endocannabinoid signaling promotes excessive fear memory formation.   
  
The second part of this study provides preliminary data investigating the role of the cerebellum 
in fear memory extinction. Using TRAP technology to identify neurons activated during 
extinction, we found that extinction learning specifically recruits Purkinje cells in lobule VI. 
Preliminary quantification suggests that these tagged cells are preferentially reactivated during 
retrieval, with an overlap ratio above chance levels. In a preliminary cohort, inhibiting Purkinje 
cells with the DREADD agonist J60 during extinction recall produced higher freezing levels 
compared to saline controls. These preliminary findings suggest that inhibiting Purkinje cells 
during extinction recall may disrupt extinction retrieval. Furthermore, we observed the activation 
of putative Candelabrum cells in lobule 5/6, suggesting they may also be part of the cerebellar fear 
extinction engram. Together, these results establish a foundation for identifying the cerebellum as 
a potential site for extinction memory formation.   
    
Student Oral #4  
 
Nicotine tunes dopaminergic and non-dopaminergic connectivity in 
ventral tegmental area local circuits  
 

Ignitius Ezekiel Lim, Rana Fallah-Safa, Philip Adeyemi Adeniyi, Olalekan Michael Ogundele  
Department of Comparative Biomedical Sciences, Louisiana State University School of 

Veterinary Medicine, Baton Rouge, LA 70803, United States.  
 

The ventral tegmental area (VTA) is a heterogeneous midbrain nucleus and the main source of 
dopamine in the mesocorticolimbic pathways. These circuits are involved in reward prediction, 
aversion, learning, salience, novelty, and valence determination. In normal brain function, 
cholinergic excitation of VTA dopamine and non-dopamine neurons enhances presynaptic 
dopamine release in projection targets and modulates local inhibitory circuits within the VTA that, 
in turn, shape dopamine output. The current study elucidates a potential continuum of events driven 
by systemic nicotine in VTA local circuits toward attaining net dopamine (DA) excitation. After 
subcutaneous nicotine administration, we analyzed the response time and connectivity profiles of 
VTA DA and non-DA cells in anesthetized mice. Our results showed phasic co-activation patterns 
of both DA and non-DA putative units activated in two perievent firing rate peaks that span 
minutes. DA cells had a rapid onset, and longer peak periods compared with non-DA cells during 
the first peak response. The activation time was comparable for both DA and non-DA cells during 
the second perievent peak. Although more non-DA cells were responsive during the second 
response phase, the crosscorrelogram of putative pairs indicates a subtle decrease in inhibitory 
tone and increased excitatory tone for DA to non-DA connections. The results showed that the two 
mechanisms for nicotinic reinforcement of DA activity likely occur in a time-dependent sequence 
of events from co-activation of DA and non-DA units until attenuation of non-DA inhibitory tone. 
In addition, transsynaptic connectivity was enhanced among DA-DA pairs following nicotine 
administration.  
  
 
 
 
 
 



Student Oral #5  
 
Mapping Modified or Novel Retinorecipient Regions in 
the Anableps Brain  
 

Alyssa S. Daspit, Louise Perez, & Patricia N. Schneider  
Louisiana State University  

 
Distinct niches create new organisms through morphological innovations, but the underlying 
mechanisms for these changes remain unknown in much of evolutionary biology. The four-eyed 
fish (Anableps anableps) claimed a niche that truly sets it apart: simultaneous aerial and aquatic 
vision through a set of duplicated corneas. The Anableps inhabits the waterline, which splits the 
differing cornea structures within the same eye. While many loss-of-function eye adaptations are 
documented, changes supporting additional simultaneous visual input are enigmatic. Due to this 
unique eye morphology, we are studying modifications in the Anableps visual system. Zebrafish 
(Danio rerio) are a standard model for exploring the visual system through typical underwater light 
refraction describing 10 arborization fields (AFs) alongside behaviors specific to each region. AFs 
are retinorecipient areas that convert visual sensory information into motor reactions. We are 
developing a detailed Anableps brain atlas and tracing neuronal pathways through these AFs to 
investigate the mechanics necessary for additional light perception and processing. Antibody 
staining revealed a putative duplication of AF4 in each brain hemisphere with 
projections seemingly distinct to each structure. To expand the hypothesis of independent 
projections to AF4 and its duplication (AF4'), we injected fluorescent lipophilic neuronal tracers 
into the eye or diencephalic habenula to label neuronal projections from the retina or habenula to 
the last checkpoint of the brain, the optic tectum (AF10). This dye migrates and embeds in the lipid 
bilayer along axonal membranes to trace neuronal pathways. Since most clearing protocols strip 
lipids, we are establishing a compatible method to properly capture projections throughout the 
brain. We use light sheet fluorescence microscopy (LSFM) to render 3D models of the projection 
receptive brain regions and cross-reference the structural components in the Anableps brain atlas 
obtained through stained sections. We hope to apply these methods to other Anablepids to create 
a timeline for the possibly coevolved emergence of the unique eye structure and modified and/or 
novel brain nuclei and investigate how these innovations arose for the Anableps to adapt alongside 
its niche.  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Faculty Oral Presentations 

(in order of appearance)  

Faculty Oral #1 
  
Characterization of Oxytocin receptor (OxtR) expressing neurons in the 
dorsal endopiriform nucleus (EPd):  a novel area for shifting gears 
from surveillance to novelty  
 

Steffy B. Manjila1*,2, Seoyoung Son2, Deniz Parmaksiz2, Hannah Kline2,, Rebecca Betty2, 
Yuan-ting Wu2, Hyun-Jae Pi2, Donghui Shin2, Josephine Liwang2, Fae A Kronman2, Ingvild E. 

Bjerke2, Kyle McGovern3, Justin Silverman3, Anirban Paul2, Yongsoo Kim2,4  
1*. Present Address: Neuroscience Center for Excellence and Department of Neurology, 

Louisiana State University Health Sciences Center, New Orleans, United States. 2. Department of 
Neuroscience and Experimental Therapeutics, College of Medicine, The Pennsylvania State 

University, Hershey, PA, USA. 3. College of Information Science and Technology, The 
Pennsylvania State University, University Park, PA, USA. 4. Corresponding author  

 
The dorsal endopiriform nucleus (EPd) is an enigmatic cortical subplate structure located inside 
the piriform cortex that shares a similar developmental origin with the claustrum. Although 
the EPd has been previously implicated in epilepsy and olfactory processing, its anatomical 
organization, connectivity patterns, and function remain largely unclear due to a lack of molecular 
markers.  Our previous mapping study1 serendipitously identified that Oxt receptor (Oxtr) is 
densely expressed in the EPd. Immunohistochemical and spatial transcriptome approaches confirm 
enriched Oxtr in the EPd that shows distinct molecular organizations from neighboring claustrum. 
Whole brain input-output mapping EPd Oxtr-positive neurons unveil extensive bidirectional 
connections to the ventral half of the brain, orchestrating four major functional circuits regulating 
olfaction, internal state, emotion (limbic), and memory. Furthermore, our in-
vivo miniscope recordings show that EPd OxtR neurons exhibit high baseline activity during non-
attentive exploratory behavior and their activities decrease sharply upon novel stimuli. This 
suggests that the EPd actively regulates the non-attentive state and suggests a role in competing 
with salient networks in response to novelty.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 



Faculty Oral #2  
 
Role of Hyperpolarization-Activated Cyclic Nucleotide-Gated Channels 
in Neuroinflammation and Amyloid Beta Pathology in the Entorhinal 
Cortex  

Juhee Haam, Ph.D.  
Department of Biological Sciences, Louisiana State University  

 
Alzheimer's disease is the most common neurodegenerative disease, affecting over 30% of those 
aged 85 or older. The accumulation of amyloid-beta (A?) plaques is a hallmark feature of 
Alzheimer's disease, yet the cellular mechanisms that trigger A? pathology in aging 
brains remain poorly understood. The entorhinal cortex (EC), essential for long-term memory 
formation, is among the earliest brain regions affected by Alzheimer's disease. We previously 
found that, within the EC of cognitively typical adult mice, hyperpolarization-activated cyclic 
nucleotide-gated (HCN) channels generate delta oscillations during sleep and mediate memory 
consolidation. Notably, HCN function declines with age, and HCN1 expression is specifically 
reduced in the EC in Alzheimer's disease. We employed pharmacological blockade of HCN 
channels in adult wild-type mice via intracranial injection of ZD7288. Using immunostaining, we 
found that HCN channel blockade causes a shift of microglia toward the amoeboid morphology 
and an increase in the major histocompatibility complex class II expression, indicating microglial 
activation. Furthermore, HCN channel blockade caused an increase in A?42 levels and induced 
the formation of thioflavin S-positive amyloid plaques. In situ hybridization revealed that HCN 
channels are exclusively expressed in neurons in the entorhinal cortex, suggesting that neuronal 
HCN dysfunction mediates neuroinflammation and A? plaque accumulation. Collectively, these 
findings identify HCN channels as a critical regulator of microglial activation and amyloid plaque 
formation in the EC and reveal a previously unrecognized cellular mechanism that may drive early 
Alzheimer's disease pathology.   
  
Faculty Oral #3  
 
Serotonin-Vascular Interactions Shape Microglial Function and 
Neuroplasticity  

Friederike Klempin  
LSU Health New Orleans, School of Medicine, Departments of Neurology and Cell Biology and 

Anatomy  
 

Aging impairs metabolic homeostasis and brain resilience, increasing vulnerability to 
hypertension, neuroinflammation, and neurodegeneration. Serotonin (5-HT) and microglia are key 
regulators of neuroplasticity and neuroinflammation, yet the role of microglial 5-HT receptor (5-
HTR) signaling remains unclear. Using Tph2-/- rats, which lack brain serotonin, 
we observed increased microglia density and age-dependent changes in microglial 5-HT2B 
expression accompanied by increased BDNF in the hippocampus, suggesting serotonin depletion 
amplifies microglial 5-HT2B-BDNF pathways and neuroplasticity. We have shown earlier that 
ACE2 regulates peripheral tryptophan availability, the serotonin precursor, and is expressed on 
microglia. ACE2 knockout (KO) mice also showed increased microglial density, indicating that 
reduced serotonin is associated with enhanced microglial activation. Serotonin levels 
were generally higher in females than males, but overall reduced in ACE2 KO mice, with region-
specific changes most evident in the hippocampus and hypothalamus. Under hypertensive stress, 
female ACE2 KO mice developed hypertension, showed increased BrdU? cell survival, and 
consumed markedly more saline, whereas males showed no blood pressure changes. These 
findings demonstrate that ACE2 deficiency disrupts serotonin availability, hippocampal 



neuroplasticity, and microglial homeostasis in a sex-dependent manner, linking vascular stress to 
altered neurobiology relevant to cognitive decline and neurodegeneration.  
  
Faculty Oral #4  
 
Novel presynaptic agents to prevent glutamate-induced neural injury  
 

Jeffrey D.  Erickson  
Neuroscience Center/LSU-Health/NOLA  

 
Temporal Lobe Epilepsy (TLE), a chronic disorder characterized by recurrent, unprovoked 
seizures, can be initiated by acute seizure resulting in excessive synaptic glutamate (Glu) release 
and NMDA receptor (NMDAR)-dependent excitotoxicity in the hippocampus. Acute hippocampal 
neural injury produced by seizures provokes an immune response that includes microglial 
activation and astrogliosis, which then leads to epileptogenesis and the development of epilepsy. 
Status-epilepticus (SE) induced by kainic acid (KA), a Glu agonist, results in Glu excitotoxicity in 
hippocampal/limbic neuronal circuits, reactive gliosis, and is a reliable chemical model of TLE in 
rodents. Synaptic Glu release is cleared by uptake into astrocytes where it is converted to glutamine 
(Gln); it then returns to synaptic terminals via the Glu/Gln cycle to replenish synaptic 
neurotransmitter Glu. Using cultured mature hippocampal neurons, we functionally identified a 
novel neural activity-regulated methylaminoisobutric acid (MeAIB)/Gln transport activity that is 
potently inhibited by riluzole, a neuroprotective agent in several models of brain injury. Recently, 
we reported that riluzole attenuates acute hippocampal neural injury, microglial and astrocyte 
activation, hippocampal-dependent cognitive impairments, and generalized spontaneous recurrent 
seizures in rats using the KA model of TLE. Riluzole has multiple targets that could suppress Glu-
induced excitotoxicity but that may also lead to off-target effects and contribute to the undesirable 
side effects observed after riluzole treatment; i.e., sedation and mental slowing. Using chemical 
library screens, we found that, like riluzole, SKA-378 potently inhibited spontaneous neural-
activity-regulated MeAIB/Gln transport activity in cultures but without the sedative properties 
of riluzole. Our focus is to identify mechanisms of acute hippocampal neuroprotection in vivo by 
competitive and non-competitive inhibitors of MeAIB/Gln transport activity in vitro. We propose 
that high-affinity MeAIB/Gln transport activity may be a novel pharmacological target for the 
prevention of epileptogenesis  observed after acute brain injury such as SE that progresses to drug-
resistant epilepsy. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



  
Faculty Oral #5  
 
Long-lasting neuroprotection by docosanoid mediators after 
experimental stroke  
 

Ludmila Belayev1, Andre Obenaus2, Larissa Khoutorova1, Jeff Ji1, Nicolas G. Bazan 1   
1Neuroscience Center of Excellence, School of Medicine, Louisiana State University Health 
Sciences Center, New Orleans, LA. 2  Div. of Biomedical Sciences, University of California 

Riverside, Riverside, CA.  
 

OBJECTIVE: Neuroprotection to attenuate or block the ischemic cascade and salvage neuronal 
damage has been extensively explored for treating ischemic stroke. This study focuses on the 
neuroprotective bioactivity of docosanoid mediators Neuroprotectin D1 (NPD1) and Resolvin D1 
(RvD1) and their combination in experimental stroke. These lipid mediators are biosynthesized 
"on demand" in response to stroke onset to restore homeostasis and functional integrity to resolve 
neuroinflammation. Recently, we showed that NPD1+RvD1 improved behavioral outcomes when 
allowed to survive for 7 days after a stroke. This study established whether neuroprotection 
induced by NPD1+RvD1 persists with chronic survival.  
METHODS: Male Sprague-Dawley rats (270-360g) were anesthetized with isoflurane/nitrous 
oxide and received 2h of middle cerebral artery occlusion (MCAo) by intraluminal suture. 
Behavioral function was evaluated at 60 min, and on days 1, 2, 3, 7, 14, 21, and 28, a grading scale 
of 0-12 was employed. Rats were treated with NPD1 (222 µg/kg) and RvD1 (222 µg/kg) or vehicle 
(n=6-8/group). Treatments were administered IV (NPD1 at 3h and RvD1 at 3h 15 min) and vehicle 
(Saline at 3h) after the onset of MCAo. Thirty days after MCAo, rats were perfused with 4% 
paraformaldehyde, and an ex vivo brain MRI was performed at 11.7 T.  
RESULTS: Physiological variables were stable and showed no significant differences between 
groups. Combinatory treatment improved behavioral scores on days 1, 2, 3, 7, 14, 21, and 28 by 
32, 35, 39, 40, 46, 48, and 50% compared to the vehicle group. NPD1+RvD1 significantly reduced 
lesions (computed from T2WI) in the cortex (0.4% vs. 5.1%), subcortex (0.2% vs. 1.5%), and total 
lesion (0.6% vs. 6.5%) compared to the vehicle group, respectively. CONCLUSION: Our 
results indicate that NPD1+RvD1 exerts potent, long-term neuroprotection in a rat model of focal 
cerebral ischemia. Our findings strengthen the notion that combinatory therapy is a potentially 
valuable avenue for acute stroke.  
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Antisense therapy improves visual function and retinal Ush1c-mRNA 

expression mouse model of Usher Syndrome Type 1C 
 
Bhagwat V. Alapure1, Madelaine L Pickens1, Jason Kim1, Robert K. Koenekoop2,3, Jennifer J. 
Lentz1 
1Neurosciences Center, School of Medicine, LSU Health, New Orleans, LA, United States. 2. 
McGill University Faculty of Medicine and Health Sciences, Montreal, QC, Canada. 3. Montreal 
Children's Hospital, Montreal, QC, Canada. 
 
Purpose: Usher syndrome (USH) is the most common genetic cause of deaf-blindness. USH1C, 
accounting for ~3.5% of all USH, is caused by mutations in the USH1C gene, which expresses 
three Harmonin protein isoforms via alternative splicing. The USH1C c.216G>A (216A) founder 
mutation in the Acadian populations of Louisiana and Canada causes aberrant splicing that results 
in truncated USH1C transcripts and little-no harmonin proteins. Ush1c-216AA transgenic mice 
have retinal dysfunction, and profound hearing and vestibular deficits, similar to patients. 
Previously, we showed short-term rescue of hearing, balance, and vision in USH1C mice treated 
with 216A-targeted ASO with 2? O-methoxyethyl (MOE) backbone modifications. To improve 
upon these results, here we tested additional 216A-targeted ASOs with various sequences and 
chemistries to optimize sensitivity and specificity. 
Methods: Juvenile Ush1c-216AA mice were treated once at post-natal day 21 by intravitreal 
injection (IVI) with 216A-targeted ASO with various sequences and chemistries. Over a 1-year 
time-course, visual function was assessed with scotopic electroretinogram (ERG) analysis, and 
retinal Ush1c transcript expression via RT-PCR and Next Generation Sequencing (NGS).  
Results: Of ~100 ASOs tested, 3 with the most robust improvements in splicing correction were 
advanced for vision testing in USH1C mice, including MOE-29, MO-29 and a Combination of the 
two (Combo-29). Ush1c-216AA mice treated with the Combo-29 had significantly improved 
ERGs at all ages tested compared with untreated Ush1c-216AA mice. Whereas treatment with 
MOE-29 showed significantly improved ERGs at 3-months-of-age; and treatment with MO-29 
showed significantly improved ERGs at 3-and 6 months-of-age only. Splicing analysis showed 
significantly increased full-length Ush1c transcripts in retinas from 1-month-old Ush1c-216AA 
mice treated with the Combo-29, MOE-29, MO-29, compared with untreated Ush1c-216AA mice. 
Treatment with Combo-29 also showed increased full length Ush1c transcripts at 3-, 6- and 12 
months-of-age. 
Conclusions: These data demonstrate that a single intravitreal dose of ASOs targeting the 216A 
mutation significantly improved retinal gene expression and improved visual function in USH1C 
mice. 
 

 

 

 

 

 



Poster #2 
Lipidomic Analysis of Acquired Brain Injury using MALDI-TOF/MS 

 
Danielle E Allen, Shalika Rana, Nicolas G Bazan 
Neuroscience Center of Excellence, School of Medicine, LSU Health New Orleans, New Orleans, 
LA  
Acquired brain injury (ABI) affects millions of people worldwide every year and can cause lifelong 
disability, cognitive impairment, and/or other neurological dysfunctions. As of today, there is not 
a single FDA approved therapeutic for ABI. Understanding neurochemical changes prompted by 
the injury is of the utmost importance for prospective treatments at both an acute and chronic level. 
Accomplishing this endeavor lies within the ability to recognize the fundamental molecular 
transformations and specific structural changes that occur within the brain lipidome. Matrix-
Assisted Laser Desorption/Ionization Time-of-Flight (MALDI-TOF) mass spectrometry (MS) is a 
highly valued analytical chemistry tool for being able to detect both small and large molecules 
(lipids, polymers, proteins, peptides, etc) within thinly sliced tissue samples coated with an organic 
matrix. MALDI imaging mass spectrometry (IMS) is an irreplaceable technique for spatial 
lipidomics - by MALDI IMS, a matrix coated sample moves in an x,y fashion while individual 
mass spectra are recorded as the laser desorbs molecules from the surface concurrently, affording 
the distribution of numerous compounds per pixel within the sample.  Brain tissue sections from 
ABI rat models were coated using different matrices in order to compare ionization efficiencies 
between different classes of lipids. Each sample was coated with the chosen matrix by using a 
HTX M3+ Sprayer. Spatial lipidomic analysis was conducted using the Waters Select Series MRT 
(hybrid quadrupole Multi Reflecting Time-of-Flight, Q-MRT) MALDI equipped with a 2.5 KHz 
Nd:YAG laser, providing ultra-mass resolving accuracy. The parameters for laser frequency, spot 
and step size, attenuators, scan rate, transfer RF voltages, and laser repetition rate were optimized 
according to the choice of matrix and ion mode. In brief, the results of the ABI samples showed 
higher amounts of diacyl phospholipid structural species when a nucleophilic heterocyclic 
compound was chosen as the matrix, while non-nucleophilic heterocyclic matrices required 
molecular surface modifications to the tissue prior to the matrix deposition to provide optimal lipid 
ionization in both positive and negative ion modes. 
 
Poster #3 
 

Ubiquitin-Specific Protease 5 in the Nucleus Accumbens Shell 
Decreases Heroin Seeking 

 
C Armah, M Schwall, K Stansberry, S Moeinzadeh Mirhosseini, P Misztak, and  E M Anderson 
Department of Comparative Biomedical Sciences, School of Veterinary Medicine, Louisiana State 
University 
 
The nucleus accumbens shell (NAcSh) is a part of the brain's limbic system that is implicated in 
addiction and reward. The addictive drug heroin can alter synaptic plasticity mechanisms in the 
NAcSh that may cause increased craving and relapse vulnerability. Synaptic plasticity is dependent 
on changes in synaptic proteins, many of which have been shown to play significant roles in 
addiction. Experimental alterations of some NAcSh synaptic proteins can reduce drug seeking; 
however, the underlying regulatory mechanisms remain understood. Synaptic proteins include 
ubiquitin, a protein that tags other proteins to earmark them for degradation. Ubiquitin tags on 
proteins can be removed by ubiquitin-specific proteases (USPs), thus USPs can prevent synaptic 



protein degradation and modulate synapes. While several USPs have been implicated in synaptic 
regulation, the role of ubiquitin-specific protease 5 (USP5) in synaptic plasticity and heroin 
seeking has not been studied. 
Since USP5 could regulate opioid-induced synaptic plasticity in the NAcSh, we hypothesized that 
knocking down NAcSh USP5 would increase heroin seeking. To test this hypothesis, we used 
RNA interference by cloning a novel short hairpin RNA (shRNA) plasmid that targets USP5 and 
packaged it into an adeno-associated viral vector (AAV-shUSP5). A shRNA plasmid targeting 
luciferase was used as a control vector (AAV-shLUC). Using stereotaxic surgery, these viruses 
were injected into the NAcSh of male and female rats. Knockdown efficiency was confirmed by 
reduced USP5 mRNA expression. 
Following recovery, rats underwent heroin self-administration, extinction, cue-induced 
reinstatement, and yohimbine-induced reinstatement testing. NAcSh USP5 knockdown did not 
alter heroin-taking behavior during self-administration. However, USP5 knockdown significantly 
increased heroin seeking during cue-induced and yohimbine-induced reinstatement of heroin 
seeking. No significant sex differences were observed. 
These findings indicate that NAcSh USP5 does not regulate heroin reinforcement but instead 
constrains relapse-like behavior. Therefore, enhancing endogenous NAcSh USP5 signaling may 
represent a potential therapeutic strategy for reducing relapse vulnerability in opioid use disorder. 
 
Poster #4 
 

Can vertical plane presentation of a visual illusion alter movement 
planning or displacement of manual length estimations in a horizontal 

plane? 
 
Sneha C. Atluri, Maryam Homafar, Jan M. Hondzinski, Ph.D. 
Department of Kinesiology, Louisiana State University 
 
Visual illusory effects of perception for the vertical-horizontal illusion often reveal that the 
perceived length of the vertical segment of an inverted T (IT) looks longer than its horizontal 
segment. Under certain gaze restrictions, deceptive visual cues can direct upper limb control when 
projection surface of the illusion and movement surface remain the same. Although specific gaze 
restrictions can guide step planning, deceptive cues do not guide final step length estimations when 
projection surface of the illusion and movement differ. In this study, we examined whether illusory 
influences affected manual estimations under gaze restrictions when visual presentation and 
movement surfaces differed. Twenty right-handed young people moved their index fingertip to 
make curved point-to-point movements on a horizontal surface to estimate vertical segment 
lengths of IT configurations shown on a vertically oriented display. Configurations included a 
vertical segment length of 10% shorter (9 cm) or longer (11 cm) than the 10 cm horizontal length. 
After IT presentation and orally stating whether vertical and horizontal segments were equal or 
one was longer than the other, people made manual length estimations under three gaze conditions: 
gaze maintained on the IT intersection (target fixation, TF), the remembered IT intersection after 
its removal (remembered target fixation, RTF), or the moving hand (movement fixation, MF). 
Perceptual illusory deceptions occurred over 90% of the time. Most participants made movement 
displacements (MD) larger than actual lengths. MD and peak velocity (PV) for long IT exceeded 
short IT (p < .05). PV significantly correlated with MD, so that larger movements associated with 
greater peak speeds. Although some participants revealed larger PV, and not MD, in gaze 
conditions compared to control, neither varied consistently by gaze condition and no significant 



interactions existed (p > .05). These findings oppose those for the lower limb to suggest that when 
projection surface differs from movement surface, deceptive visual cues do not guide planning or 
performance of manual length estimations. Use of different surfaces for visual presentation and 
movement affects perception-action coupling for control to support their dissociation.  
 
Poster #5 

Contralateral Corticothalamic Projections from Cortical Layer 6b 
 
OA Ayanshina, CC Lee 
Department of Comparative Biomedical Sciences, School of Veterinary Medicine, Louisiana State 
University 
 
Higher forebrain operations are mediated through an extensive network of corticothalamic, 
thalamocortical and corticocortical connections. Within the corticothalamic network, two 
projection systems have been classically regarded to have complementary roles; the layer 5 
corticothalamic pathways are considered 'drivers' of thalamic activity, while the layer 6a pathways 
are considered 'modulators' of thalamic activity. Recently through, a third corticothalamic pathway, 
originating from layer 6b, has received increased attention, in part due to its laminar role in 
mediating forebrain wake states. Moreover, we have shown that this sublayer may be a significant 
source of contralateral corticothalamic projections originating from limbic/prefrontal cortical 
areas.  As such, layer 6b is uniquely poised to influence contralateral forebrain operations via 
overlooked ipsicortico-contrathalamocortical loops. Thus, to assess the organization of this circuit, 
we characterized the corticothalamic projections from cortical layer 6b of three cortical areas: 
primary auditory cortex (A1), insular cortex (IC), and prefrontal cortex (PFC). We employed the 
Drd1a-Cre mouse lines, which specifically expresses Cre-recombinase in layer 6b corticothalamic 
neurons. We stereotaxically injected floxed anterograde adeno-associated virus expressing various 
fluorophores, EYFP (green) and mCherry (red), and examined the terminations of ipsilateral and 
contralateral corticothalamic projections to specific thalamic nuclei. These projections differ 
according to the area injected, topographic segregation of terminal fields, characteristic 
morphological features, with no contralateral projections observed from A1. Our experiments 
addressed overlooked neuronal pathways involved in forebrain processing, which could offer 
insights into deficits in neurological disorders mediated by these pathways. 
 
Poster #6 
 
Elovanoids are synaptic protective mediators in relevance stroke, TBI 

in Alzheimer's and other neurodegenerative diseases  
 
Nicolas G. Bazan, Surjyadipta Bhattacharjee, Brian Giles, Jeff X Ji, Ludmila Belayev, Marie-
Audrey I. Kautzmann, Maria Alejandra Jacottte-Simancas, Shalika Rana and Danielle Allen 
LSU Health New Orleans, School of Medicine, Neuroscience Center of Excellence  
 
We have been experimentally asking if there is a molecular logic that sustains neuronal survival as 
the brain is confronted with the onset and/or progression of neurodegenerations. We found that at 
the onset of homeostasis disturbance, the brain activates the production of mediators of cell 
integrity, particularly targeting synaptic deconstruction, the elovanoids (ELVs). They are formed 
from very long-chain polyunsaturated fatty acids (C 32-34) synthesized by neuronal-specific 
ELOVL4. Mutations of the gene that encodes this enzyme cause, among other pathologies, 



seizures, mental retardation, and vision loss. ELVs protect neurons by upregulating pro-survival 
and downregulating pro-apoptotic protein abundance. Also, ELVs enhance deacetylase Sirtuin 1, 
which modulates longevity signaling; E3 ubiquitin ligase (Iduna), and transcriptional regulator 
Prohibitin type 2. The ELV synthesis pathways are downregulated in Alzheimer's models and in 
specific retinal cells of age-related macular degeneration patients. Using limited proteolysis/MS, 
we found that ELV-N34 selectively modulates TNXRD1 (from thioredoxin, an NADPH/FAD 
redox-effector that sustains homeostasis), underling its protection. Overall, ELVs are resiliency 
epigenetic regulators of telomere integrity that modulate DNA methylation: histone function and 
pathological specific forms of Tau. Moreover, ELVs induce neuronal cell survival; counteract 
oligomeric A? peptide-induced cell damage; are neuroprotective after ischemic stroke and TBI; 
modulate transcriptome architecture and dendrite integrity; and downregulate senescence gene 
programming, autophagy, extracellular matrix remodeling, and inflammaging. It is of interest that 
these signaling events converge in synapse protection. 
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A novel, non-hepatotoxic, analgesic modulates cisplatin induced 
neuropathic pain using a preclinical rodent model. 

 
Surjyadipta Bhattacharjee1, Brian Giles1, Scott Edwards2, Hernan Bazan3, Nicolas Bazan1 

Neuroscience Center of Excellence, Louisiana State University Health Sciences Center, 2. 
Department of Physiology, Louisiana State University Health Sciences Center, 3. South Rampart 
Pharma Inc., New Orleans, LA.  

 
Objective: Chemotherapy-induced peripheral neuropathy (CIPN) is a common and debilitating 
side effect of cancer treatments, like cisplatin and paclitaxel. This condition impacts quality of life 
and often leads to dose reduction or discontinuation of an otherwise effective therapy. Current 
therapeutic options include gabapentinoids such as gabapentin and pregabalin. However, these are 
associated with adverse events including dizziness, somnolence (drowsiness), and peripheral 
edema (limb swelling). Analgesics like acetaminophen and NSAIDs have toxic side effects, 
including hepatotoxicity and gastrointestinal- and nephro- toxicities with NSAIDs. Opioids, while 
effective, carry a risk of addiction and abuse. This study evaluates SRP-001, a novel, non-
hepatotoxic, non-addictive analgesic, in a rodent model of CIPN, focusing on its effects on 
mechanical and thermal hypersensitivity. Methods: Young male and female Sprague Dawley rats 
(n=50; 25 male, 25 female) received intraperitoneal cisplatin at dose 2mg/kg body weight per 
injection, (16-20 mg/kg cumulative) to induce neuropathy, confirmed by reduced paw withdrawal 
thresholds. Pain sensitivity was assessed using von Frey (mechanical allodynia) and Hargreaves 
(thermal hyperalgesia) assays. SRP-001 was administered orally at 3, 10, 30, and 100 mg/kg. 
Researchers were blinded during administration and testing. Results: SRP-001 produced a dose-
dependent reversal of mechanical hypersensitivity, with significant effects at 30 and 100 mg/kg. 
Both sexes responded similarly, though females showed slightly lower thresholds. The ED50 for 
SRP-001 was 8.502 mg/kg (0.0210 mmol/kg), indicating high potency. SRP-001 also reversed 
thermal hypersensitivity. Mechanistically, SRP-001 induced AM404 formation in the 
periaqueductal gray (PAG), activating TRPV1 and enhancing CB1/CB2-mediated 
endocannabinoid signaling. Single-cell multiomic analysis revealed modulation of pain-related 
transcription factors (SOX, SP/KLF) and ion channels (TRPV4, KCNA1, KCNT1), supporting 
central analgesic action. Conclusion: SRP-001 effectively reversed both cisplatin-induced 
mechanical and thermal hypersensitivity in rats, demonstrating potential as a non-opioid, non-toxic 
analgesic for managing chemotherapy-induced peripheral neuropathy.  
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Neural and Behavioral Outcomes of Conversation-Based Aphasia 
Therapy: Evidence from TimeSlips™ Intervention Training 

 
Biraj Bhattarai and Bijoyaa Mohapatra 
Department of Communication Sciences and Disorders, Louisiana State University, Baton Rouge, 
Louisiana 
 
Introduction: Traditional aphasia therapies target specific linguistic impairments, assuming gains 
will generalize to everyday communication, yet largely overlook neural reorganization. This study 
examines the effects of intensive conversation training on cortical language regions in PWA using 
functional near-infrared spectroscopy (fNIRS). 
Methods: A single-subject design examined the TimeSlips™ creative storytelling program in a 66-
year-old female with mild Broca's aphasia, ten years post-stroke. Ten individual sessions (1.5 
hours/day, three days/week) were facilitated by an ASHA-certified SLP using visual stimuli to 
prompt imaginative storytelling. Behavioral and neuroimaging data were collected pre- and post-
training via a 27-channel fNIRS system, targeting Broca's area, the dorsolateral prefrontal cortex 
(dlPFC), and the supramarginal gyrus. 
Results: Baseline confirmed mild Broca's aphasia (WAB-R AQ = 88). Pre-training fNIRS showed 
right-lateralized parietal activation, reflecting compensatory right-hemisphere recruitment. Post-
training, hemodynamic activity increased in the right supramarginal gyrus and left dlPFC, with 
greater response amplitude (pre: M = -37.40; post: M = -46.92), indicating enhanced cortical 
engagement. Behaviorally, correct information units improved from 87.3% to 90.45% on 
procedural discourse and 86.27% to 87.01% on story retelling. 
Conclusion: Conversation-based training promotes neuroplastic changes, with increased post-
intervention activation in canonical language areas. TimeSlips™ combined with fNIRS 
neuroimaging supports the efficacy of holistic, conversation-level aphasia intervention. 
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Spatially Divergent Stress Programs Across Retinal Cell Types Drive 
AMD Transcriptional Changes 

 
Renee Boudreaux1, Marie-Audrey I. Kautzmann1, Brian Giles1, Warner Moore1, Surjyadipta 
Bhattacharjee1, Nicolas G. Bazan1  
1Neuroscience Center of Excellence, School of Medicine, LSU Health New Orleans, New Orleans, 
Louisiana 
 
Purpose: Age-related macular degeneration (AMD) disrupts retinal homeostasis through complex, 
spatially heterogeneous molecular responses. This study aimed to define shared and region-
specific transcriptional and proteomic alterations across retinal cell types and between temporal 
and nasal regions, with a focus on stress, inflammatory, and iron-related pathways implicated in 
AMD pathology. 
Methods: Human donor globes from AMD and control eyes were fixed, paraffin-embedded, and 
sectioned at 5-µm from nasal and temporal retina. Spatial transcriptomics was performed using 
the 10X Genomics Xenium Analyzer with a custom 297-probe panel. Analysis of differential 



expressions of genes (DEGs), clustering, and cell-type annotation were completed in Seurat. 
Spatial transcript and protein localization were assessed with multiplex immunohistochemistry 
using the Lunaphore COMET 40-protein panel, with quantification and layer annotation 
performed in Lunaphore HORIZON. 
Results: TIMP3 was upregulated in temporal RPE but downregulated in nasal RPE, and VEGFA 
increased in temporal amacrine, bipolar, and Müller glia but decreased in the nasal retina, 
indicating stronger temporal pro-angiogenic signaling. Photoreceptors showed consistent VEGFA 
upregulation in both regions. Increased expression of oxidative stress, metabolic, and 
inflammatory transcripts (e.g., HSP90AA1, SOD2, SERPINA3, HK2, PFKP, VEGFA, C3, 
IFITM3) was found across inner retinal layers in AMD in both regions. Protein mapping confirmed 
elevated SERPINA3, FTH1, TF, and NRF2, consistent with oxidative stress and iron 
dysregulation. TIMP3 and VEGFA increases were strongest in temporal AMD, with stress? and 
iron-related markers showing greater elevation temporally than nasally. 
Conclusions: Our transcript-to-protein analyses indicate stronger pathological signaling in the 
temporal retina, underscoring spatially divergent disease demands. These results highlight the 
value of spatial multi-omics for identifying region-specific vulnerabilities and therapeutic targets 
in AMD. 
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Modeling Early-Life Stress-Induced Alcohol Drinking in Mice 
 
Thomas Bradford, Binh Kirsch, Paulina Misztak, Ethan Anderson 
LSU School of Veterinary Medicine 
 
Early life stress is a well-known risk factor for the development of alcohol use disorder (AUD) in 
adulthood. Mouse models utilizing maternal separation (MS) with limited bedding/nesting (LBN) 
can be used to model the effects of early life stress by mimicking parental and environmental 
neglect. This study aimed to determine if chronic MS+LBN exposure would increase voluntary 
ethanol (EtOH) intake and/or sensitivity to a pharmacological stressor (U50,488) in a two-bottle 
choice (2BC) model. Litters of male and female mouse pups were randomly assigned to either an 
experimental MS+LBN condition (n=17; 12F, 5M) from postnatal day 2 to day 21 or a control 
condition (n=13; 6F, 7M). After this 8-week period, all mice underwent a 4-week 2BC procedure, 
where they were allowed to drink 15% EtOH for 2hrs/day, 5days/week and always had ad libitum 
access to water.  EtOH and water intake were recorded each session. Following this baseline 
period, mice were administered with the kappa-opioid receptor agonist, U50,488 (5 mg/kg, a 
pharmacological stressor), and ethanol/water intake was measured. Our results demonstrate that 
mice with a history of MS+LBN exhibited significantly higher ethanol intake during the first week 
of the 2BC procedure compared to controls (p < 0.05), indicating an accelerated acquisition of 
drinking behavior. Furthermore, after U50,488 administration, the MS+LBN group displayed a 
significantly greater escalation in ethanol consumption relative to the stress-induced drinking 
observed in the control group (p < 0.001). These findings indicate that early life stress could cause 
increased acquisition of alcohol drinking and could also cause heightened sensitivity to stress-
precipitated increases in EtOH intake. This MS+LBM model could be a valuable tool for 
investigating the neurobiological mechanisms linking early life stress to adult AUD vulnerability. 
  



Poster #11 
 

Anatomical Characterization of Oxytocin Receptor (OXTR)-
Expressing Pro-opiomelanocortin (POMC) Neurons in the Arcuate 

Nucleus (ARC) 
 
Anne Brasseaux, Ryoichi Teruyama, Dibikshya Bhandari 
Department of Biological Sciences, Louisiana State University, Baton Rouge, LA  
 
The arcuate nucleus (ARC) of the hypothalamus is a central hub for regulating feeding and energy 
homeostasis. Pro-opiomelanocortin (POMC) neurons, a key component of melanocortin signaling 
in the Arc, is involved in hunger suppression. Oxytocin is the hypophyseal hormone synthesized 
by hypothalamic neurons and released into the systemic circulation in response to physiological 
demands such as parturition and milk ejection. In addition to its peripheral release, oxytocin is also 
released within the brain and modulates multiple behaviors, including food intake. Given that 
oxytocin suppresses feeding and that its receptor (OXTR) has been documented in the ARC, we 
hypothesize that oxytocin exerts its anorexic effect vis OXTR on POMC neurons. To test this 
hypothesis, we used OXTR reporter mice (OXTR-Venus) to determine whether OXTR is 
expressed in POMC neurons. 15 serial sections were collected from male and female mouse brains 
fixed in 4% paraformaldehyde. Collection of these 40µm thick sections began once the median 
eminence (ME) appeared. They were immunolabeled for POMC. Images of the ARC were 
acquired using an epifluorescence microscope equipped with a digital camera, and the number of 
OXTR-Venus neurons and POMC-immunoreactive neurons (POMC+) were counted. The total 
numbers of OXTR-Venus and POMC+ neurons were significantly higher in females compared to 
males (p < 0.01 and p < 0.05, respectively). The overall percentage of OXTR-Venus neurons that 
were also POMC+ was less than 6% in both males and females. Even then, females still expressed 
a significantly higher number of this cell type than males (p < 0.01). Most of these cells were found 
in the mid-ARC. These findings suggest that oxytocin engages in melanocortin circuits through a 
specialized neuronal subset rather than uniformly targeting the entire POMC population. 
Understanding this cellular connection provides critical insights on how oxytocin-melanocortin 
interaction may contribute to metabolic and stress-related disorders.  
 
Keywords: Oxytocin receptor (OXTR), Pro-opiomelanocortin (POMC), Arcuate nucleus (ARC), 
Energy homeostasis, Oxytocin 
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The Reversibility of Behavioral and Physiological Effects of Dietary 
Protein Restriction in Male and Female C57BL/6J Mice 

 
Maia J. Brombart, Brianna R. Lilly, Christopher D. Morrison, Paul L. Soto 
Louisiana State University, Pennington Biomedical Research Center 
 
Animals consume macronutrients to survive. For humans and rodents, protein, or the amino acids 
required to make protein, must be consumed regularly because protein cannot be stored in the 
body. Consistent with this observation is the finding that rodents exhibit robust physiological and 
behavioral responses to dietary protein restriction, including expression of the liver-derived 



hormone Fibroblast Growth Factor 21 (FGF21) and preference for protein solution compared to 
carbohydrate solution. Most research on the topic has involved comparisons between groups fed 
single diets varying in protein content. To the degree that effects of dietary protein restriction are 
reversible, such studies elucidate how animals respond to variation in protein intake over time. If, 
however, dietary protein restriction exerts persistent effects that extend beyond the period of 
restriction, understanding how animals respond to subsequent nutritional conditions must involve 
within-subject variations in protein content. Further, most research on the topic of dietary protein 
restriction's behavioral and physiological effects have focused on male rodents. The current studies 
examined a) the reversibility of increases in circulating FGF21 following protein normalization in 
male and female mice and b) the reversibility of preference for protein versus carbohydrate 
solution following protein normalization in male and female mice. Initial results indicate that 
although female mice exhibit equivalent FGF21 responses to male mice during protein restriction 
and following protein normalization, female mice do not exhibit robust preference responses to 
dietary protein restriction. Further, male mice exhibit some evidence for persistent effects of prior 
dietary protein restriction on preference for protein. Future research might investigate the 
biological mechanisms underlying this sex difference in response to dietary protein restriction.  
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Effect of elovanoid precursor on ischemic stroke in young, and middle-aged, male, and female 
rats 
 
Zachary Carter1, Alejandra Jacotte-Simancas 1, Gultekin Gulsen2, 
André Obenaus2, JeJ X Ji1, Pranab K. Mukherjee1, Ludmila Belayev1, Nicolas G. Bazan1. 
1Neuroscience Center of Excellence, School of Medicine, LSU Health NO, New Orleans, LA. 

2Department of Radiological Sciences, University of California, Irvine, Irvine, CA. 3Division of 
Biomedical Sciences, University of California, Riverside, Riverside, CA 
 
OBJECTIVE: Stroke is a leading cause of long-term disability in the United States. The only 
FDA-approved therapy for stroke is IV administration of tissue plasminogen activator(tPA), but 
it is available to patients who present within 4.5h of stroke onset. In previous studies, we 
demonstrated that intranasal (IN) administration of very long-chain polyunsaturated fatty acid 
Elovanoid (ELV) precursor (FFA 32:6n-3) protects the brains of male young rats for up to 14 
days after an experimental stroke. FFA32:6 reduced neurological deficit, decreased T2WI lesion 
volume, and protected the blood-brain barrier. The purpose of this study was to determine 
whether FFA 32:6 IN treatment improves behavior in young and middle-aged male and female 
rats after ischemic stroke. METHODS: Forty male and forty-two female Sprague-Dawley rats 
(young, 3-4 months old, and middle-aged, 9-12 months old) underwent 2 hours of MCAo. 
Physiological variables (pH, PCO2, PO2, glucose, heart rate, and cranial and rectal temperatures) 
were measured before and after MCAo. Animals were treated with ELV precursor FFA32:6n-3 
(20 μg) or vehicle, delivered IN at 3 and 24 hours after the onset of MCAo. A composite 
neurological battery (0 = normal and 12 = maximal deficit) was assessed 60 minutes after MCAo 
and on day 1. 24h after the onset of stroke, rats were perfused with 4% paraformaldehyde, brains 
were removed, and sent for ex vivo MRI. RESULTS: Physiological variables showed no 
significant differences between groups. No adverse side effects were observed after treatment 
administration. On day 1, FFA32:6 improved neurological score in young males (22%) 
compared to vehicles, while there was a trend to improve neurological score in the middle-aged 
group. FFA32:6 did not have any effect on young females but improved the neurological score in 
the middle-aged group (34%) compared to the vehicle group. CONCLUSION: Our data showed 
that FFA 32:6, administered IN, had sex- and age-specific effects on neurological function. 
While in young rats the treatment reduced neurological deficits in males but not in females, in 



the middle-aged group, the treatment improved neurological deficits in females but not males. 
Future analysis will use ex vivo MRI to determine total lesion volumes. 
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Developmental Exposure to Bisphenols and Maladaptive Behavioral 
Stress Responses: Causal Links and Mechanistic Insights 

 
Angel Casillo, Ahmed Abdelmoneim 
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University, Baton Rouge, LA  
 
Bisphenol A (BPA) is used worldwide in products containing plastics and resins. Its extensive use 
has led to human and environmental exposures linked to adverse health outcomes. 
Epidemiological studies link developmental BPA exposure to stress-related disorders such as 
ADHD, depression, and anxiety. In response to regulatory and consumer pressure, BPA is 
increasingly being replaced by alternative bisphenols. However, the safety of these alternatives 
remains poorly characterized, particularly regarding stress-related neurobehavioral outcomes. To 
assess the risks associated with exposure to bisphenols, we investigated the effects of 
developmental exposure to BPA and three common alternatives (BPF, BPAF, and BPS) using the 
zebrafish (Danio rerio) embryo model.  Dechorionated 6-hour postfertilization (hpf) embryos were 
exposed to 008, .04, .2, 1, and 5 µM of each chemical. At 120 hpf, we assessed mortality, 
morphological deformities, resting activity, behavioral responses to acoustic and visual stimuli as 
a measure of stress response, and locomotor capacity. Subsequently, at 144 hpf, we measured light-
dark preference in larvae exposed to selected concentrations of each bisphenol, as choice-based 
behavior offers deeper insight into anxiety-related behavior. RNAseq was performed on brains of 
120 hpf larvae exposed to 1 µM BPA and exhibiting maladaptive stress behaviors. Target exposures 
were sublethal; nevertheless, BPA, BPF, and BPAF produced significant developmental defects. 
All bisphenols except BPS significantly altered stress behavioral responses, with BPA producing 
depressant effects across all concentrations tested. BPA increased dark avoidance under control 
conditions but not under stress; BPF and BPS increased dark avoidance under stress, and BPAF 
exaggerated differences between control and stress conditions. Transcriptomics suggested 
perturbation of serotonergic signaling, among other pathways altered. These findings support a 
causal link between developmental bisphenol exposures and maladaptive stress behaviors, 
highlight risks posed by alternatives to BPA, and offer insights into underlying mechanisms. With 
stress-related disorders on the rise, it is crucial to assess risks of industrial chemicals and to ensure 
that alternatives offer safer options. 
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Predictive Modeling of Sense of Agency Through Auditory Event 
Related Potentials. 

 
Leah Charles, Leo Barzi, Christopher M. Hill 
Louisiana State University 
 



The sense of agency (i.e. feeling in control) is fundamental to the formation of action-outcome 
relationships.  One widely used measure of sense of agency is the intentional binding effect, the 
temporal perception of two events, where voluntary actions and their consequences are perceived 
as being closer together and involuntary actions and their consequences are perceived more 
independently. Often intentional binding is assessed by comparing a person's temporal perception 
between self-initiated and passive actions, where a person judges how much time passed between 
an action (i.e. button press) and an audio tone. We can better understand human perception by 
using electroencephalography (EEG), to record brain activity during sensory processing. We are 
processing data to determine how auditory processing predicts individual accuracy of the time 
interval between a key press and audio tone. We will apply a machine learning model to determine 
if auditory induced P300 brain potentials derived from EEG are predictive of judgement errors 
from basic sensory processing of the audio tone. 
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Differential Prognostic Impact of PIK3R1 Expression Across Glioma 

Grades: A TCGA PanCancer Atlas Analysis 
 
Shuang R Chen, Monika Rak, Hyunmin Ko, Won Seok Yang, Steven D Scahill, Guilia Monticone, 
Lucio Miele, Sun Young Kim 
Division of Hematology/Oncology, Department of Medicine, LSU LCMC Health Cancer Center, 
Department of Interdisciplinary Oncology, LSU LCMC Health Cancer Center, Department of 
Genetics, LSU LCMC Cancer Center. New Orleans, LA 
 
Gliomas are a diverse category of primary brain tumors spanning from relatively indolent lower-
grade gliomas (LGG) to glioblastoma (GBM), the most aggressive form associated with rapid 
clinical deterioration and limited survival. Aberrant activation of the PI3K/AKT pathway is a 
hallmark of glioma pathogenesis. PIK3R1 encodes the p85 regulatory subunit of PI3K, which 
controls pathway activity through its interaction with the p110 catalytic component. Although 
genomic alterations of PIK3R1 have been described in various malignancies, their clinical 
significance in glioma has not been comprehensively established. To address this gap, we 
investigated the mutational landscape, expression patterns, and clinical significance of PIK3R1 
across LGG and GBM to clarify its grade-dependent biological and prognostic roles. 
A comprehensive analysis of PIK3R1 alterations and their clinical correlations was performed on 
the TCGA PanCancer Atlas glioma cohorts via cBioPortal. Kaplan-Meier survival modeling and 
expression distribution mapping were conducted to determine the grade-specific impact of 
PIK3R1 on patient outcomes. 
PIK3R1 mutations were identified in LGG (~4-5%) and GBM (~7-8%). Recurrent hotspot 
alterations were enriched within the inter-SH2 (iSH2) region, a key regulatory interface for p110 
interaction. GBM demonstrated a greater proportion of truncating and splice-site variants. 
Mutation status was not associated with overall survival in either LGG (p = 0.853) or GBM (p = 
0.818). In contrast, transcriptional expression of PIK3R1 demonstrated a distinct grade-dependent 
prognostic association. In LGG, elevated expression levels were linked to prolonged survival and 
displayed a graded survival advantage across increasing expression strata. No comparable survival 
relationship was observed in GBM. 
The prognostic relevance of PIK3R1 in glioma is primarily reflected in its transcriptional activity, 
with higher expression associated with improved survival in LGG. These findings suggest a 
grade?dependent biological role for PIK3R1 driven by expression dynamics rather than mutational 



events. Given the relatively low mutation frequency and potential confounding by established 
LGG molecular subtypes, further studies with larger cohorts and multivariate analyses are 
warranted.  
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A New Machine Learning Workflow to Quantify Complex Biological 
Structures 

 
Joshua Craig, Jaclyn Williams, Heike Munzberg 
Lab Manager and PI  
Pennington Biomedical Research Center 
 
 
Crown-like structures (CLS) are complex biological structures, which are ring-like aggregates of 
macrophages that surround dead or dying adipocytes. 
 
In histological preparations individual immune cells are easily quantified using a double spot 
detection approach for immune cell markers co-localized with a nuclear stain. But it fails to detect 
CLS-associated macrophages. 
 
In this study, we aimed to harness machine learning (ML) model for spatial visualization and 
quantification of macrophages in CLS. 
 
We used 5 µm thick large cross sections from brown adipose tissue (BAT) of lean wildtype mice 
(ob/+) and obese leptin-deficient mice (ob/ob), with ob/ob mice known to develop dense CLS. 
BAT was stained by immunohistochemistry against macrophage markers (CD45/CD68) and DAPI 
to label nuclei, imaged on a slide scanner and analyzed with Imaris, an Oxford Instrument (Version 
10.2.0/11.0.0). The ML model was initially trained to identify CD68-positive staining associated 
with CLS or single macrophages. We then segmented and counted DAPI-labeled nuclei in a 
separate channel and finally quantified the number of DAPI-nuclei that spatially overlaid with the 
CD68-positive area. Nuclei overlapping with the CD68-positive CLS areas were classified as 
CLS-associated number of macrophages. 
 
This method successfully identified individual macrophages in ob/+ and ob/ob mice and accurately 
detected and quantified CLS-associated macrophages. The ML model identified increased 
macrophage numbers in ob/ob mice and demonstrated reliable performance through validation and 
spatial localization of CLS. Further analysis is needed to improve validation and better understand 
macrophages in obese mice.  
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Computational Analysis of ING-PING mechanisms of theta-nested 
gamma oscillations in the Medial Entorhinal Cortex 

 
Riya Dahal, Ananth Vedururu Srinivas, Brandon D. Williams, Roman Baravalle, John A White, 
and Carmen C. Canavier   
Louisiana State University Health Sciences Center, New Orleans; LA, Boston Univeristy, Boston, 
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Theta-nested gamma oscillations (40-140 Hz) play a fundamental role in neural coordination, 
facilitating communication and cognitive functions in the medial entorhinal cortex (mEC). 
Previous studies suggest that pyramidal-interneuron network gamma (PING) and interneuron 
network gamma (ING) mechanisms contribute to these oscillations, but the underlying cellular 
mechanisms remain unclear.  
Experimental data from theta frequency optogenetic stimulation of both excitatory and inhibitory 
mEC neurons or of only excitatory cells, combined with whole-cell electrophysiology in acute 
mouse brain slices, showed that theta nested gamma oscillations are an emergent property of the 
circuitry in layer II/III mEC. When both types of neurons were stimulated, gamma activity 
persisted after AMPA receptor blockade, indicating that interneurons can sustain gamma 
oscillations independently through an ING mechanism.  
We developed computational network models that captured the electrophysiological phenotype of 
each population, and that also incorporated for the first time the full physiologically observed 
heterogeneity in 100 fast spiking PV+ interneurons and 400 stellate cells. Simulations of the case 
in which both populations were stimulated revealed that weak excitatory input to interneurons 
supports fast ING-dominated rhythms (~100-140 Hz), whereas strengthening excitatory drive 
induces a transition tComputational Analysis of ING-PING mechanisms of theta-nested gamma 
oscillations in the medial entorhinal cortex o slower PING-dominated oscillations (60-100 Hz), by 
increasing the overall inhibition in the network. This mechanism likely explains why some, but 
not all, networks increased their frequency after AMPA block. Simulations with stimulation only 
to excitatory cells produced excitatory post-synaptic currents in interneurons that preceded 
inhibitory currents by ~2 ms, supporting a (PING) mechanism. Moreover, the biophysically 
realistic model produces cycle skipping in the stellate cells and gamma frequency bursts in the 
interneurons, consistent with experimental data.  
Our computational results provide mechanistic insight into how the intrinsic properties of mEC 
cell types generate oscillatory activity in a manner that could support grid cell function and spatial 
computation. 
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Alternative Splicing of V-ATPase subunit in Autophagy Regulation 
 
Chunlai Wu, Sedonia Davis, Ben Sheline and Xiaolin Tian 
LSU Health, Neuroscience Center of Excellence 
 
The autophagy-lysosome degradation pathway is a crucial regulatory mechanism that maintains 
neuronal homeostasis. A central component of this pathway is the highly conserved vacuolar 
ATPase (V-ATPase) complex, which controls the luminal pH of endolysosomal compartments. 
Our previous studies identified Mask, the Drosophila homolog of the conserved ankyrin repeat 



and KH domain-containing protein ANKHD1, as a novel regulator of autophagy and a potent 
modulator of neurodegeneration. Mask influences multiple parallel pathways that impact 
autophagy, including endolysosomal maturation and acidification. Loss of mask increases 
lysosomal pH, leading to impaired lysosome-dependent degradation. In contrast, Mask 
overexpression decreases luminal pH in the endolysosomal compartments, thereby enhancing 
degradative capacity and autophagic flux. 
 
We further demonstrate that Mask regulates the abundance of several subunits within the V1 
domain of the V-ATPase complex, including the regulatory subunit H (also known as SFD). In 
vertebrates, SFD undergoes alternative splicing to generate two isoforms-a short and a long form. 
Despite its potential importance, it remains unclear whether this alternative splicing event is 
evolutionarily conserved and how it contributes to isoform-specific functions or cellular responses 
to distinct stimuli. Our analysis of the SFD gene in Drosophila revealed cell type-specific 
alternative splicing of its homolog, a pattern that is also conserved in human tissues. Notably, 
neither isoform can functionally substitute for the other, suggesting essential and nonredundant 
roles. Moreover, expression of each isoform individually induces distinct cellular phenotypes, 
warranting further investigation into the mechanisms by which SFD alternative splicing fine-tunes 
lysosomal pH dynamics and distinct cellular functions, as well as its potential as a therapeutic 
target for neurodegenerative diseases. 
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Comparing Mood Scale Compliance and Validity in College Students 
via Mobile Ecological Momentary Assessment: A Between-Subjects 

Pilot Study. 
 
Nicole Ivonne De Camps Ferrero, Vassil Roussev, Ph.D., Aibel Evans, Christian P. Griffin, B.S. & 
Elliott A. Beaton, Ph.D. 
University of New Orleans 
 
Mobile ecological momentary assessment(EMA) platforms are increasingly used in clinical and 
longitudinal research, yet the mood scales delivered through them remain unstandardized and not 
compared in terms of efficacy. EMA delivery parameters have received methodological attention, 
while the psychometric properties and user engagement profiles of the scales themselves have not 
been directly evaluated. Our laboratory conducts longitudinal research with historically 
underserved youth in Greater New Orleans and youth with 22q11.2 deletion syndrome. In both 
contexts, standardized assessments such as the Self-Report College Form Emotional Symptoms 
Index (BASC-3) are administered weeks to months apart, leaving emotion and stress fluctuations 
between visits unmeasured. EMA offers a non-invasive method to bridge these gaps, with 
potentiality for any population where continuous mood monitoring between visits is clinically 
meaningful. This pilot addresses two questions: (1) Which of three candidate scales, the Affective 
Slider(AS), PANAS-10, and the Ecological Momentary Well-Being Inventory (EMOWI), do 
college students most consistently engage with overtime? (2) Do the three scales converge 
psychometrically with one another and with the BASC-3? Where findings diverge, both 
dimensions will be reported and tradeoffs explicitly discussed to inform scale selection for future 
work. One hundred twenty college students (18+) will be randomly assigned to four equal groups 
in a mixed between-within subjects’ design: one completing all three scales in daily rotation and 
three only the AS, PANAS-10, or EMOWI. All participants will complete two EMA prompts daily 



for six weeks via a mobile app with a mood history dashboard. The BASC-3 and an exit survey 
are administered at baseline and week 6 to assess criterion convergence and user experience. 
Participants will earn course credit for participating. Identifying a compliant, BASC-3-convergent 
EMA scale will enable seamless integration into existing longitudinal protocols for underserved 
and neurodevelopmental populations. It will also establish the measurement foundation for 
incorporating passive physiological data, including heart rate and sleep, into a validated mobile 
mood monitoring platform with research and clinical application. 
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Identification and Functional Testing of Neuronal Ensembles 
Recruited during Binge Alcohol Consumption 

 
DeMatteo, MC., Logarbo, P., Maxwell. F., Meija-Gomez, H., Salling, MC.  
Louisiana State University Health Sciences Center, New Orleans, LA  
 
Binge drinking is a major risk factor for alcohol use disorder (AUD), yet the neuronal ensembles 
that selectively encode these episodes remain poorly defined. Although prior studies report 
widespread alcohol evoked cFos activity across reward- and stress-related circuits, they often lack 
the cellular resolution needed to isolate neurons consistently recruited during binge-level intake. 
To address this, we used the FosTRAP2 system to map ensembles activated at two time points, 
leveraging c-Fos-driven, tamoxifen inducible Cre recombination to permanently label active cells 
with tdTomato. In Experiment 1, male and female FosTRAP2;tdTomato mice underwent a 
modified drinking in the dark (DID) paradigm to induce binge-like consumption. During week 3, 
mice received OHT prior to drinking to label neurons active during that session. Three weeks later, 
brains were collected, cFos immunolabeling was performed, and overlap with TRAPed cells was 
quantified to identify stable binge related ensembles. To test whether these ensembles regulate 
intake, a Cre dependent caspase 3 virus (AAV Flex taCasp3 TEVp) was infused into the 
mediodorsal thalamus (MDT), medial prefrontal cortex (mPFC), or orbitofrontal cortex (OFC) 
before DID training, enabling selective ablation of neurons activated during the TRAPed binge 
episode. Alcohol consumption following ensemble deletion was compared to viral controls. 
Ensemble mapping showed reduced cFos expression in the mPFC of ethanol treated animals 
relative to water controls (p = 0.005). Functionally, ensemble deletion increased alcohol intake 
across groups, consistent with prior DID patterns, while the CeA group showed reduced intake 
during 4-hour sessions compared to controls (p = 0.0113). Additional analyses are ongoing to 
determine whether ensemble activity is altered in the mOFC, CeA, and MDT. These results 
highlight ensemble specific contributions to binge alcohol consumption and provide a foundation 
for circuit level investigations into AUD vulnerability. 
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The Role of VTA GIRK2 Channels in Adolescent Alcohol 
Consumption 
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Alcohol use disorder (AUD) affects as many as 1 in 10 Americans aged 12 and older. Early life 
stress and adolescent onset of drinking behavior are both known risk factors for later developing 
AUD. While there have been multiple studies that show the correlation between ELS, adolescent 
drinking, and AUD, there has been no decisive linking mechanism between the three. The ventral 
tegmental area (VTA) is known for its role in mediating the rewarding effects associated with 
alcohol consumption. GIRK2-containing inwardly rectifying potassium channels have been found 
in VTA dopaminergic neurons and shown to have a role in mediating alcohol's effects. This 
ongoing study investigates the role of early life stress in both adolescent drinking behavior and 
correlated molecular GIRK2 expression in the VTA. Early life stress was modeled using a limited 
bedding model (LBN), in which mice underwent either limited bedding or control bedding from 
p4-p11. In the LBN condition, dams spent less time on the nest and the pups weighed less than the 
control pups, a physiological marker for stress. Voluntary drinking was assessed using a drinking 
in the dark (DID) paradigm, in which adolescent mice go through two sets of four drinking sessions 
with free access to 20% ethanol. Preliminary data in adolescent mice shows increased alcohol 
intake in stressed versus unstressed mice. Additionally, female mice who had experienced early 
life stress showed higher alcohol intake as compared to their control counterparts, while both sexes 
of mice that experienced early life stress had heightened anxiety-like behaviors. GIRK2 levels in 
VTA dopaminergic cells were lower in those mice that experienced early life stress, suggesting a 
molecular correlation in the reward pathway. Our study aims to demonstrate a correlation between 
the effects of ELS on adolescent alcohol consumption and the additive effects of ELS and 
adolescent alcohol exposure on GIRK2 levels in the VTA. As a result of these ongoing studies, we 
hope to aid in characterizing AUD on the mechanistic level. This work was supported by the 
Louisiana State University Research Enhancement Program. 
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Traumatic Brain Injury Increases Alcohol Consumption in a Mouse 
Model 

 
Maya Faircloth, Andrew Guidry, Paulina Misztak, Callie L. Culbertson, Fabio A. Vigil, Ethan 
Anderson  
CBS, LSU VetMed 
 
A traumatic brain injury (TBI) is caused by an external force that impacts the head, disturbing the 
normal functioning of the brain, and it can result in short-term and long-term neurological and 
behavioral complications. Individuals who experience TBI show higher rates of stress-related 
disorders and alcohol misuse. The purpose of this study is to examine if and how TBI influences 
alcohol consumption over time using a controlled animal model.  



 
Two groups of mice underwent four weeks of voluntary alcohol drinking via the two-bottle choice 
paradigm. Mice were given access to one bottle containing 15% ethanol and one bottle containing 
water for two hours, five days a week, beginning three hours into the dark cycle. After four weeks, 
mice underwent either an experimental blunt TBI procedure or sham surgery once daily for three 
consecutive days. The mice were given a seven-day recovery period before resuming the two-
bottle choice paradigm for another six weeks. Alcohol intake was measured and compared between 
the two groups with respect to time.   
 
Our findings demonstrate that TBI leads to a significant increase in alcohol consumption over time. 
This reproducible animal model provides a valuable framework for future studies aimed at 
evaluating therapeutic strategies and clarifying the biological mechanisms underlying TBI-
associated increases in ethanol intake.  
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Tulane University, New Orleans, LA.  
 
Growing evidence suggests that cognitive impairments during midlife are linked to the menopausal 
transition. Although estrogen therapy is the most effective treatment for menopausal symptoms, 
its efficacy varies across individuals. We hypothesize that metabolic health status at the time of 
estrogen administration determines its neural effects. Here, we examine whether estrogen therapy 
modulates the electrophysiological properties of pyramidal neurons in middle-aged 
ovariectomized female mice previously exposed to a long-term high-fat diet (HFD). 
 
Middle-aged female mice were initially maintained on a control diet (CD) from ~10 weeks of age. 
At 7-8 months, they were randomly assigned to continue CD or switch to an HFD for 11 weeks. 
Mice then underwent bilateral ovariectomy (OVX) or sham surgery, and at OVX were implanted 
with subcutaneous capsules delivering either vehicle or 17β-estradiol (E2). Three to four weeks 
post-OVX, mice were sacrificed for acute brain slice preparation and whole-cell patch-clamp 
recordings from L5 pyramidal neurons in the primary somatosensory cortex (S1BF). 
 
No significant differences in electrophysiological properties were observed between CD and HFD 
sham mice. E2 treatment differentially modulated excitability features in CD vs HFD. Specifically, 
E2 decreased evoked firing rate of L5 pyramidal neurons in HFD- but not CD-fed mice. 
Consistently, E2 increased the first spike latency and rheobase current in HFD. Together, these 
results suggest that prior health conditions, such as diet-induced metabolic status, influence E2 
effects on the excitability of pyramidal neurons in the cerebral cortex. 
Funding statement: Supported by NIA-1P01AG071746 (RM).   
 
Key words: Estrogen, High-fat diet, Ovariectomy, Electrophysiological Properties, Pyramidal 
Neurons 
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Hearing loss is a modifiable risk factor for dementia, accounting for 8% of cases. While hearing 
aids and cochlear implants reduce dementia risk, the molecular mechanisms linking auditory 
deprivation to cognitive decline remain unknown. This study investigates how congenital deafness 
alters gene expression in the auditory cortex and hippocampus - regions critical for auditory 
processing and memory. We hypothesize that genes associated with synaptogenesis and neural 
plasticity will be downregulated in congenitally deaf mice compared to wild-type controls and 
deafness-rescued mice.  
We employed spatial transcriptomics (10x Genomics Visium) to analyze brain tissue from wild-
type (WT), USH1C mutant (congenitally deaf), and antisense oligonucleotide (ASO)-treated 
USH1C mice (hearing-rescued). Brains were perfused with paraformaldehyde (PFA), 
cryosectioned at 10 µm thickness (bregma +2.8 to +3.2 mm), and processed using the CytAssist-
enabled Visium protocol. Following H&E staining, decrosslinking, destaining, and CYTAssist 
enabled transfer onto Visium Spatial Gene Expression slides (10x Genomics) which automates 
tissue processing and image capture, spatially barcoded mRNA was captured, reverse-transcribed, 
pooled, normalized and sequenced on an Illumina NextSeq 2000 platform using a NextSeq 2000 
P4 (100 cycles) flowcell according to manufacturer's recommendations. Data was analyzed using 
the 10xGenomics Space Ranger pipeline.  
Cell clusters were annotated using Allen Brain Atlas markers, and UMAPs were generated. There 
was significant differential gene expression across the two mouse types: wild-type vs. mutant. In 
USH1C mice, genes associated with neurodevelopment, and synaptic plasticity were 
downregulated. In Hippocampus, genes associated with cognitive disability and dendritic transport 
were downregulated. The experiments continue to analyze ASO-treated mice, which are predicted 
to show partial restoration of gene expression patterns.  
This study provides a molecular framework for understanding how auditory deprivation may 
contribute to cognitive decline and dementia risk. The findings suggest that congenital deafness 
induces transcriptional reprogramming. Future tests of whether partial reversal following ASO 
treatment highlights the potential for intervention. 
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Mental health is a worldwide issue that impacts many individuals, often accompanied by unhealthy 
coping mechanisms and other chronic diseases. Alcohol use disorder (AUD) is a chronic disease 
characterized by the inability to control alcohol drinking and can cause severe withdrawals during 
abstinence. AUD is often comorbid with other mental health disorders like depression, but the 
mechanisms of how these two disorders interact are still unknown. One potential mechanism is 
epigenetic changes in gene expression, aka transcriptional regulation. Our previous studies show 
that a major epigenetic regulator called G9a is expressed in the nucleus accumbens (NAc) and has 
a role in stress-regulated alcohol drinking. Since stress can be a major factor in depression too, we 
hypothesized that G9a in the NAc may also reduce depression-like behavior in a mouse model. 
Both female and male mice had an adeno-associated virus (AAV) surgery to inject either a control 
virus or a virus to reduce levels of G9a in the NAc. After 3 weeks of recovery, mice had 4 weeks 
of 2-bottle choice (2BC) drinking during which the mice had the option to drink either 15% ethanol 
or water during a 2-hour interval, 5 times a week. Then, mice underwent several models of 
depression-like behavior: sucrose preference, tail suspension, forced swim, and the splash test. We 
observed that a NAc G9a knockdown did not alter alcohol drinking but did increase sucrose 
preference. These results suggest that G9a could be a potential therapeutic target for treating 
depression with comorbid AUD.  
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Characterizing adolescent alcohol's effect on corticothalamic 
neurotransmission in a Latrophilin-3 mouse model of ADHD 

 
Sukanya G. Gakare*, Faith Maxwell, Hernan Mejia-Gomez, Michael C. Salling 
Department of Cell Biology and Anatomy, Louisiana State University Health Sciences Center, 
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Attention Deficit Hyperactivity Disorder (ADHD) is a heritable neurodevelopmental disorder 
characterized by inattention, hyperactivity, and impulsivity. Individuals with ADHD are at an 
increased risk of developing alcohol use disorder (AUD), particularly when alcohol consumption 
begins during adolescence, a critical period of heightened neural plasticity and vulnerability. 



Genetic and neuroimaging studies suggest overlapping mechanisms between ADHD and AUD, 
including delays in frontal cortex maturation and shared risk genes such as Latrophilin 3 (LPHN3), 
a synaptic adhesion G-protein coupled receptor involved in the development of glutamatergic 
synapses. However, the interactions between adolescent alcohol use and ADHD-linked genetic 
vulnerabilities and their impact on frontal corticothalamic (CT) circuits remain poorly understood. 
In this study, we employed a conditional Lphn3 knockout (Lphn3 cKO) mouse model to 
investigate how exposure to alcohol during adolescence affects CT function. Lphn3 was deleted 
from the mPFC of mice using AAV8-CaMKIIa-CreGFP at PND 25 to 28. The mice then underwent 
voluntary alcohol consumption (2-bottle choice) from PND 30 to 60, followed by behavioral 
testing (alcohol consumption, anxiety, recognition memory, and working memory). CT neurons 
that project to the mediodorsal thalamus were labeled using AAVrg-Syn-FLEX-TdTomato, and 
whole-cell patch-clamp electrophysiology was conducted to assess excitatory transmission and 
intrinsic properties. While adolescent alcohol consumption did not differ by genotype, adult 
mutant mice consumed more alcohol than wild type and heterozygous mice. Behavioral 
characterization indicates a near significant interaction of alcohol and genotype on object in place 
recognition task. Electrophysiological recordings indicate that both Lphn3 deletion and adolescent 
alcohol exposure independently showed a trend of reduced excitatory synaptic transmission in CT 
neurons while application of a D1R agonist increased excitatory synaptic transmission. These 
findings further our understanding of how genetic risk factors and adolescent alcohol exposure 
converge to affect CT circuitry and identify selective D1R agonism as a as a potential therapeutic 
strategy for cognitive dysfunction related to ADHD and AUD.  
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Cholinergic modulation increases excitability and facilitates complex 

spikes in hippocampal CA1 pyramidal neurons via activation of 
TRPM4 channels. 

 
Crescent L. Combe1, Carol M. Upchurch2, Roman Baravalle2, Carmen C. Canavier2 and Sonia 
Gasparini1 
1Neuroscience Center and 2Department of Cell Biology and Anatomy, LSU Health Sciences 
Center, New Orleans, LA 
 
The cholinergic system that arises from the basal forebrain has been implicated in cognitive 
functions; its dysfunction is thought to play a role in cognitive disorders such as Alzheimer's 
disease and schizophrenia. Hippocampal area CA1 receives cholinergic afferents from the medial 
septum and diagonal band of Broca. Cholinergic tone in the hippocampus is high during 
explorative behavior in a novel environment that triggers place cell formation. Recently, dendritic 
plateau potentials that manifest in the soma as complex spikes have been shown to mediate place 
cell formation in vivo by inducing Behavioral Timescale Synaptic Plasticity (BTSP). 
 
We used in vitro electrophysiology in mouse hippocampal slices and in silico simulations in 
multicompartmental models to examine the effects of cholinergic modulation on the initiation of 
complex spikes in hippocampal CA1 pyramidal neurons. Cholinergic modulation was achieved 
via perfusion of the broad-spectrum cholinergic agonist carbachol (2 µM) or optogenetic 
stimulation of cholinergic fibers in slices from ChAT-ChR2(Ai32) transgenic mice, that express 
channelrhodopsin only in cholinergic neurons that express choline acetyltransferase. We found that 
cholinergic modulation facilitated complex spikes in response to two protocols previously used to 



evoke them: 1) theta-burst co-activation of the perforant path from the entorhinal cortex and 
Schaffer collaterals from hippocampal area CA3, and 2) a 300 ms depolarizing somatic current 
injection. These effects were mediated by the activation of M1 muscarinic receptors, as they were 
reversed by the antagonist pirenzepine (1 µM). These cholinergic complex spikes were abolished 
by CBA (30 µM), a selective antagonist for TRPM4 channels that mediate the Ca2+-activated 
nonspecific cation current, ICAN. These data and model simulations suggest that a positive 
feedback loop between Ca2+ entry and TRPM4 activation is responsible for the cholinergic-
mediated complex spikes and likely participates in BTSP.  
 
In summary, our synergistic experimental/computational approach has led us to reinterpret the 
effects of acetylcholine on hippocampal CA1 pyramidal neurons in terms of activation of TRPM4 
channels, which could be a novel therapeutic target for cognitive and psychiatric disorders. 
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Stretching the Ankle: Differential Impacts on Postural Control in 
Parkinson's Disease, Older Adults, and Young Adults 

 
Taylor M. Gauss, Graham Mizell, Nicholas Gonzalez, Alyssa Hightower, Scott Ducharme, Jan M. 
Hondzinski  
Louisiana State University, California State University Long Beach 
 
Postural instability remains a cardinal symptom of Parkinson's disease (PD) typically unresponsive 
to medication. Distal rigidity and impaired ankle proprioception, which hinder postural control, 
frequently occur in PD. Ankle-focused stretching to alleviate rigidity may produce meaningful and 
immediate stability improvements. In this study, we examined the acute effects of opposing muscle 
stretches of the ankle (dorsiflexors, plantar flexors) on postural sway, range of motion (ROM), and 
ankle proprioception in people with PD, age-matched older adults (OA), and young adults (YA) to 
explore potential disease- and age-related differences. We hypothesized that stretching would 
increase ROM, maintain or improve proprioception, and that proprioceptive errors would relate to 
sway. We assessed standing sway with eyes closed, passive and active ankle ROM, and active 
ankle proprioception in 20 PD, 20 OA, and 20 YA before and after passive bilateral opposing ankle 
muscle stretches. Mixed-model repeated measures ANOVAs showed Group and Condition effects 
(p<0.05) with no significant interactions (p>0.05). YA produced the greatest ROM, while PD 
produced the largest center of pressure (CoP) sway amplitude and variability in pre- and post-
assessments. Stretching increased ROM and proprioception and reduced medio-lateral sway 
adaptability, indicated by fractal analyses. Significant pearson correlations between ROM 
(especially dorsiflexion) and CoP changes indicated that greater decreases in postural sway 
occurred in those with greater increased ROM in PD and greater increases in postural sway 
occurred in those with greater increased ROM in YA. OA showed no clear associations. Stretch-
induced ankle mobility influenced sway differently by group to suggest potential benefits for 
people with PD and potential deficits for YA with the greatest increases in ROM. We found 
evidence that the functional impact of stretching depends on baseline rigidity associated with PD 
and age. Clinicians should tailor ankle stretching and balance interventions to individual rigidity 
levels to maximize ankle mobility gains while minimizing destabilizing effects. 
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Regulation of oxytocin neurons by oxytocin receptor expressing 
neurons in the perinuclear zone of the hypothalamus. 

 
Bandana Ghimire, Dibikshya Bhandari, Katsuhiko Nishimori, Ryoichi Teruyama,  
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Inflammation, Fukushima Medical University, Japan 
 
Oxytocin drives milk ejection during lactation by inducing contraction of the mammary gland. 
During milk ejection, release of oxytocin from the neurohypophysis is triggered by synchronized 
high-frequency bursting of oxytocin neurons. The bursting activity is thought to be facilitated by 
local somatodendritic release of oxytocin and GABAergic inputs; however, the underlying 
mechanism remains unclear. Our study on oxytocin receptor (OXTR)-Venus reporter mice 
identified OXTR-Venus expression in non-oxytocin neurons in the perinuclear zone (PNZ), a 
region immediately dorsal to the Supraoptic nuclei (SON). This finding leads us to hypothesize 
that OXTR expressing cells in the PNZ mediates the effect of locally released oxytocin on the 
facilitation of the bursting activity of oxytocin neurons. The present study aimed to characterize 
OXTR neurons in the PNZ using reporter mouse lines and electrophysiology with particular 
emphasis on their plasticity during lactation. Fluorescence microscopy analysis of the PNZ from 
double reporter mice for OXTR (OXTR-Venus) and GABA (GAD2-mCherry) revealed that the 
number of OXTR-Venus x GAD2-mCherry neurons in the PNZ was significantly higher in 
lactating females than in virgin females. Brain slice whole-cell patch clamp recordings of SON 
oxytocin showed higher frequency of GABA postsynaptic currents in lactating than in virgin 
females. Moreover, application of OXTR agonist caused greater increase in GABAergic inputs 
in lactating females. In whole-cell current clamp recordings, the bath application of OXTR 
agonist, depolarized PNZ OXTR-Venus neurons and triggered action potential firing.  The firing 
frequency was significantly higher in lactating compared to virgin females. Collectively, these 
findings suggest that GABAergic neurons projecting to the SON oxytocin neurons express 
OXTR that are enhanced during lactation. The increased excitability of PNZ OXTR neurons 
contributes to the heightened GABAergic inputs observed in oxytocin neurons during lactation. 
Therefore, it is possible that somatodendritic oxytocin activates OXTR neurons in the PNZ 
which in turn enhance GABAergic input to SON oxytocin neurons, revealing a state dependent 
mechanism regulating oxytocin neuron excitability. 
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Elovanoids promote neuroprotection after experimental TBI revealed 

by single-cell transcriptomics, respirometry, and protein validation 
 
Brian L Giles, Surjyadipta Bhattacharjee, Jeff X Ji, Ludmila Belayev, Nicolas G Bazan 
Neuroscience Center of Excellence, School of Medicine, Louisiana State University Health New 
Orleans, New Orleans, Louisiana          
                                                                                                                               
Traumatic Brain Injury (TBI) is a leading cause of death and is the largest non-genetic, non-aging-
related risk factor for cognitive impairments and dementia. Currently, there are no TBI specific 
therapies available other than treatment regimens to relieve symptoms of headaches and anxiety 
which do not protect against the development of long-term disabilities. Elovanoids (ELVs) are 



stereospecific dehydroxylated derivatives of 34:6, omega-3 fatty acids which are biosynthesized 
by neuronal specific ELOVL4 (elongation of very long chain fatty acid protein 4). ELOVL4 uses 
docosahexaenoic acid (DHA) and eicosapentaenoic acid (EPA) to form very long chain 
polyunsaturated fatty acids (VLC-PUFAs) with greater than 28 carbons. VLC-PUFAs and other 
omega-3 derived lipid treatments have been promising in controlling neuroinflammation and 
contributing to overall brain health. In this study, experimental TBI was modeled in rats using 
controlled cortical injury (CCI) and rats were given either intranasal (IN) delivery of ELVs or 
saline. ELV-treated and saline-treated rat brains were harvested after 3 days and underwent whole 
transcriptome single-cell sequencing using 10x Genomics Multiome to reveal transcriptomic and 
epigenomic events leading to neuroprotection. Differential expression analysis revealed several 
cell specific gene alterations associated with synaptic integrity and mitochondrial function. 
Furthermore, transcription factor (TF) motif analysis by transposase accessible chromatin revealed 
NRF2 and AP-1 family TFs as ELV targets. To validate these findings, mitochondrial function 
analysis was performed via respirometry by Agilent Seahorse XFe96 revealing oxygen 
consumption rate, extracellular acidification rate, and basal respiration improvements with ELV 
treatment in the cortex and hippocampus as early as 1 day post TBI. Furthermore, specific protein 
targets were assessed using immunostaining and western blot such as CD68 for immune 
infiltration, 4HNE for lipid peroxidation, PSD95 and Synaptophysin for synaptic integrity, NRF2 
and FOS for TF activity and HO-1 for oxidative stress response. Overall, protein analysis revealed 
molecular signatures associated with recovery after TBI induced by ELV treatment. 
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Anxiety Disorders Alter Task Feedback Processing During Visuomotor 

Learning 
 
Kaylie Grimm, Leo Barzi, Christopher M. Hill 
Louisiana State University 
 
We are currently analyzing EEG data from people with (PwAD) and without anxiety disorders 
(control) learning a visuomotor adaptation task, where participants learn to reach and hit a target 
using a cursor corresponding to their hand movement on screen. During testing, the cursor and 
hand movement eventually becomes incongruent, forcing the participant to adapt their movement 
to hit the target. To successfully hit the target, the participant must adapt 45 degrees 
counterclockwise to offset the incongruency. Feedback on each performance is provided at the end 
of each trial, showing where their reach ended up relative to the target (endpoint feedback).  To 
assess learning we monitored the hand's angular movement in response to the offset. Theta and 
alpha oscillatory power after endpoint feedback of their movement is collected via EEG. Our 
preliminary results show similar learning rates in PwAD compared to controls. However, theta and 
alpha oscillatory power increases at in PwAD not in controls when endpoint feedback of their 
movement is provided.  Our findings showcase that PwAD utilize compensatory brain mechanisms 
to process visuomotor information during skill learning.  
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ADOLESCENT ALCOHOL EXPOSURE INCREASES PKC? 
EXPRESSION IN THE BED NUCLEUS OF THE STRIA 
TERMINALIS AND INDUCES PAIN-LIKE BEHAVIOR 
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 J.M. Pham, P.J. Logarbo, L. Albrechet-Souza, T.A. Wills 
Cell Biology & Anatomy, LSU Health Science Center 
 
Adolescent alcohol use disrupts brain maturation, producing lasting changes in neural circuits 
that increase vulnerability to negative affect, pain, and alcohol use disorder (AUD) later in life. 
Alcohol and pain share a bidirectional relationship: acute alcohol exposure can transiently reduce 
pain, whereas chronic alcohol use and withdrawal enhance pain-related behaviors. Individuals 
with chronic pain often use alcohol to alleviate these symptoms, reinforcing a self-perpetuating 
cycle. Preclinical studies demonstrate that adolescent intermittent ethanol (AIE) vapor exposure 
produces long-lasting mechanical hypersensitivity in both male and female mice, with sex-
specific effects on thermal hypersensitivity that persist into adulthood. This study investigates the 
role of protein kinase C-delta (PKC δ) within the bed nucleus of the stria terminalis (BNST) in 
heightened pain sensitivity following adolescent alcohol exposure in C57BL6/J mice. 
Mechanical (von Frey) and thermal (Hargreaves) hypersensitivity were assessed longitudinally 
across multiple time points. Following behavioral testing, brains were flash-frozen and processed 
for RNAScope to quantify for PKC δ and cFos expression as markers of cell-type-specific 
signaling and neuronal activity in air- and AIE-exposed mice. In a separate cohort of naïve  
PKC δ -Cre mice, a Cre-dependent mCherry virus was bilaterally injected into the BNST to 
anatomically validate PKC δ neuronal populations. Our results show that AIE induces persistent 
mechanical hypersensitivity in both sexes and thermal hypersensitivity selectively in males. 
Notably, BNST PKC δ 
 
 expression was significantly increased in AIE-exposed mice compared to air controls. Together, 
these findings implicate BNST signaling pathways as a potential link between adolescent alcohol 
exposure and enduring alterations in pain processing, offering insight into mechanisms that may 
contribute to the co-occurrence of pain and alcohol use vulnerability.   
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Interplay between huntingtin dosage and miRNAs and their effect on 
neurobehavioral and metabolic pathways in Drosophila melanogaster 

 
H. Haq, E. Pak, A. Murashov 
Department of Comparative Biomedical Sciences, School of Veterinary Medicine, LSU. 
 
Huntington's disease (HD) is a neurodegenerative disorder characterized not only by progressive 
neurological decline but also by metabolic disturbances, including hyperphagia and altered energy 
balance. HTT is a conserved protein required for neuronal stability, intracellular trafficking, and 
synaptic function. Emerging evidence suggests that specific microRNAs (miRNAs) regulate HTT 
expression, indicating post-transcriptional control of HTT levels. However, whether 



environmental factors drive miRNA-dependent epigenetic changes in HTT that persist across the 
lifespan and increase vulnerability to dysfunction remains unresolved. 
 
To assess this, we used the Drosophila model system, where these pathways are evolutionarily 
conserved. Using the pan-neuronal driver Elav-GAL4, we manipulated htt expression under 
control diet conditions. HTT overexpression (Elav>HTT) significantly suppressed feeding, 
reducing food intake by 50-55% in females and 45-50% in males (p < 0.05), indicating greater 
female sensitivity to elevated HTT. In contrast, neuronal knockdown of htt (Elav>htt-RNAi) 
produced a robust hyperphagic phenotype, increasing food consumption by ~50% in males and 
55-60% in females, accompanied by reduced locomotor activity and increased resting time (p < 
0.05; n = 16). 
 
Given that miR-10 is predicted to target htt mRNA, we examined whether its manipulation 
recapitulates htt deficiency. Pan-neuronal miR-10 overexpression phenocopied htt knockdown, 
increasing feeding by 30% in males (p < 0.05), disrupting circadian locomotor rhythms, and 
elevating rest time. Immunostaining revealed reduced BiP puncta, indicating altered endoplasmic 
reticulum stress responses similar to htt-deficient neurons. Together, these findings suggest miR-
10 may downregulate htt or htt-dependent stress pathways, contributing to HD-relevant metabolic 
and behavioral phenotypes. 
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Cervical proprioception effects on gait and balance 
 
Maryam Homafar, Jan M. Hondzinski, Ph.D. 
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Cervical proprioception plays a critical role in postural control and gait coordination by delivering 
accurate sensory input of head orientation to the central nervous system. Therefore, disruption of 
this input through fatigue can impair joint position sense, balance, and locomotor function. In this 
study, we investigated the effects of acute disruption of cervical proprioception on balance and 
gait in healthy young adults. Participants with eyes closed underwent baseline and post-fatigue 
assessments: cervical proprioception, in which they rotated their head in various directions before 
trying to reposition it back to their perceived anatomical/neutral position; balance, in which they 
stood as still as possible for 30 s; and gait, in which they stepped in place for 30 s. Order of 
assessments were randomly assigned. Fatigue protocol proceeded as follows. Participants lay in 
the crook-lying position on an examination table and initiated sustained isometric contractions in 
a chin-tuck position, keeping their head about 2.5 cm above the bed and resisting a unilateral force, 
i.e., pulling laterally on a light Theraband wrapped around the head, until they voluntarily 
announced that they could not hold the position, or the researcher recognized that they broke their 
position for more than 2 s. Recording of body position markers (head, shoulders, C7, sacrum, and 
ankles) with a 4 camera Qualisys system offered insight into center of mass displacement, head 
and shoulder angles, and steps. We used an AMTI force plate to evaluate balanced/postural sway. 
We hypothesized that cervical muscle fatigue would alter cervical proprioception and balance and 
possibly affect stepping in place. Results on pre-post fatigue assessments did not reach statistical 
significance in our pilot participants. Results on these participants revealed that asymmetric 
cervical fatigue removed the positive correlation between specific balance and gait parameters to 
suggest more obvious cervical fatigue-induced alterations to balance and gait may occur when 
considering a larger cohort of participants. 
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Stem cells offer promising approaches for treating diabetes mellitus and its complications. Omega 
-3-derived lipid mediators, such as docosahexaenoic acid (DHA) metabolites, are known for their 
anti-inflammatory and tissue-protective effects. In this study, we identified a novel DHA-derived 
compound, 7S,14R-dihydroxy-4Z,8E,10Z,12E,16Z,19Z-docosahexaenoic acid (7S,14R-
diHDHA), a stereoisomer of maresin-1, produced by leukocytes and associated enzymes. We 
found that 7S,14R-diHDHA can enhance the therapeutic potential of mesenchymal stem cells 
(MSCs) in diabetic db/db mice. MSCs pretreated with 7S,14R-diHDHA and administered 
intravenously every five days for 35 days led to lower blood glucose levels, improved glucose 
tolerance, and elevated insulin levels compared to untreated MSCs and diabetic controls. In the 
pancreas, treatment increased the proportion of insulin-positive Beta-cells, decreased glucagon-
positive Beta-cells, and reduced macrophage infiltration. In vitro, 7S,14R-diHDHA promoted 
MSC-mediated Beta-cell viability and insulin secretion in MIN6 cells. It also enhanced MSC 
paracrine activity, increasing secretion of hepatocyte growth factor (HGF) and vascular endothelial 
growth factor (VEGF). Furthermore, in the retina, 7S,14R-diHDHA-primed MSCs mitigated 
diabetes-induced pericyte loss, restoring pericyte density in db/db mice. These findings 
demonstrate that 7S,14R-diHDHA can boost MSC function, providing a novel strategy to improve 
therapies for diabetes and diabetic retinopathy by simultaneously supporting pancreatic islet health 
and retinal vascular integrity. Enhancing MSC function with such mediator may therefore not only 
improve systemic glucose homeostasis but also support neural health, especially in the context of 
diabetes-associated neuropathies and retinal neuronal damage. 
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Regulation Of Dynein-Dependent HSV-1 Virion Retrograde Transport 

By Viral and Cellular Kinases 
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Herpes simplex virus 1 (HSV-1) establishes lifelong infection by invading peripheral neurons and 
relying on dynein-driven retrograde axonal transport to reach neuronal cell bodies. While dynein 
is essential for this process, how incoming virions are dynamically regulated to engage the motor 
complex and sustain efficient retrograde transport remains a major unresolved question. Here, we 
investigated phosphorylation-dependent control of retrograde transport by the viral 
serine/threonine kinase US3 and the host kinase glycogen synthase kinase-3β (GSK-3β), a key 
regulator of cytoskeletal dynamics and motor function. Using biochemical interaction assays and 
infection-based analyses, we demonstrate that US3 physically associates with both GSK-3β and 
dynein components during HSV-1 infection. Disruption of US3 function alters kinase-dynein 
interactions and impairs efficient retrograde trafficking of incoming virions, indicating that US3 
is a critical modulator of transport regulation. Our findings further suggest that US3 influences 
dynein activity through coordinated interactions with GSK-3β, supporting a model in which viral 
and cellular kinases act together to fine-tune motor engagement during neuronal infection. 
Ongoing studies in neuronal culture systems and in vivo mouse infection models aim to define 
how US3-dependent phosphorylation events regulate dynein motor activity and viral 
neuroinvasion. Collectively, this work identifies viral kinase-host motor signaling as a critical 
regulatory axis in HSV-1 transport and highlights US3-mediated modulation of dynein function as 
a potential target for antiviral intervention. 
 
 
 
 
 
 
 
 
 
 



Poster #39 
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Stroke: Dose-Response Study 
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OBJECTIVE: Ischemic stroke triggers oxidative and biochemical responses that disrupt cell 
homeostasis. Previously, we demonstrated that the intranasal (IN) delivery of very long-chain 
polyunsaturated fatty acid Elovanoid (ELV) precursors (FFA 32:6n-3 or 34:6n-3) protects the brain 
seven days after an experimental stroke. ELVs improved behavioral deficit, decreased T2WI lesion 
volume, and protected the blood-brain barrier. The purpose of this study was to determine the dose-
response in rats 14 days after stroke.  METHODS: Sixty-six male (3 months old) SD rats 
underwent 2 hours of MCAo, treated with ELV precursors (34:6n-3 or 32:6n-3) (5, 10, or 15 µg 
per nostril; totaling 10, 20, or 30 µg per animal) or vehicle, delivered IN at 1, 24, and 48 hours 
after the onset of MCAo. A composite neurological battery (0 = normal and 12 = maximal deficit) 
was assessed on days 1, 2, 3, 7, and 14. Rats were perfused with 4% paraformaldehyde, their brains 
were removed, and ex vivo MRI analysis of lesion volumes was performed.  
RESULTS: Physiological variables were stable and showed no significant differences between 
groups. No adverse behavioral side effects were observed after ELV administration in the present 
study. Treatments with FFA-34:6 (10, 20 and 30µg) improved total neurological scores on days 7 
(29, 25, 38%) and 14 (36, 49%),  FFA-32:6 (10, 20 and 30µg) on day 1 (28, 29, 38%), day 7 (44, 
49, 53%) and day 14 (44, 61, 61%, respectively), compared to vehicles. T2WI revealed that 
vehicle-treated rats had large cortical and subcortical infarctions. In contrast, both treatments 
reduced T2WI lesion volumes compared to the vehicle. FFA34:6 (10 and 30 µg) reduced cortical 
and total volume (77, 95, and 68%, respectively) while FFA 32:6 (20 µg) reduced subcortical,  
cortical and total volume (81, 99, and 95%, respectively) compared to vehicle.  CONCLUSION: 
Our results indicate that IN-administered FFA 32:6 and 34:6 provide high-grade neurobehavioral 
recovery and decrease lesion volumes at considerably moderate doses when administered 3 hours 
after MCAo. The neuroprotection observed here for the post-ischemic brain offers the basis to 
explore therapeutic translational avenues for ischemic stroke. 
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Altered neuronal excitability in the dorsal anterior cingulate following 

chronic alcohol and SIV infection in male rhesus macaques 
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HIV Associated Neurocognitive Disorder (HAND) is characterized by cognitive, motor, and 
sensory deficits following HIV infection which can persist even after treatment with antiretroviral 
therapy and full suppression of viral loads. Persons with HIV (PWH) have an increased incidence 
of co-morbid alcohol use disorder (AUD) which can negatively impact cognitive function. 
Longitudinal studies performed by the Comprehensive Alcohol-HIV/AIDS Research Center at 



LSU Health New Orleans show chronic alcohol misuse exacerbates cognitive deficits in PWH 
while also promoting hyperalgesia. The anterior cingulate cortex (ACC) plays an important role 
in both attention and memory as well as pain processing, making it a compelling candidate brain 
region for playing a central role in the cognitive deficits and hyperalgesia observed in this 
population. In parallel CARC studies aimed at better understanding the biological interactions of 
HIV and alcohol, a controlled nonhuman primate model is utilized where adult male rhesus 
macaques receive intragastric chronic binge alcohol (CBA, 12.5 months), infected with SIV (8.5 
months), treated with ART (6 months), prior to tissue collection. In this study, the dorsal ACC was 
collected for ex vivo whole cell patch-clamp slice electrophysiology recordings and measurements 
of intrinsic and synaptic excitability. In addition, recorded neurons were filled with biocytin for 
morphological reconstruction and analyses of dendritic spine density and soma volume. Our 
results showed that SIV or CBA alone led to an increase in neuronal excitability of dACC 
pyramidal neurons that appeared blunted in the CBA/SIV group due to reduced action potential 
initiation. Additionally, both CBA/SIV- and CBA/SIV+ had a reduction in glutamatergic 
neurotransmission measured by spontaneous excitatory postsynaptic currents with morphological 
reconstructions being applied to further support and characterize electrophysiological evidence. 
Our findings indicate long-term neurophysiological adaptations of the dACC to CBA and SIV that 
may underlie cognitive deficits observed in comorbid HAND and AUD. 
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Background: Subjective social status (SSS) measures an individual's perception of their 
socioeconomic standing within their immediate community (SSS-community) and country (SSS-
country). Evidence suggests that SSS is a robust predictor of a broad array of health outcomes, 
including later life cognition. Although brain correlates of SSS remain underexplored, emerging 
work suggests that white matter hyperintensity (WMH) burden is differentially associated with 
SSS across women and men. 
 
Methods: A total of 266 individuals from the Bogalusa Heart Study underwent magnetic resonance 
imaging (MRI) and SSS assessment. Subjective social status was measured using the MacArthur 
Subjective Social Status Questionnaire. White matter hyperintensity volumes were derived from 
T2-weighted FLAIR MRI sequences using lab-developed software. Linear regression models had 
SSS as the primary predictors of interest and structural brain measures as outcomes. Models were 
adjusted for age, sex, self-reported race, educational attainment, alcohol consumption, smoking, 
and medication use. Moderation analyses were used to assess if relationships between SSS and 
WMH burden differed by sex. 
 



Results: The sex composition significantly differed across racial groups with a lower proportion 
of Black men compared to White men (p=0.005). Women were more likely to unemployed than 
men (p<0.05). Women reported lower SSS-country than their male counterparts (p=0.01). Greater 
educational attainment was associated with higher SSS-country (p=0.001). No associations were 
found between either SSS measure and WMH burden in the full sample. Moderation analysis 
revealed that higher SSS-country was associated with lower WMH burden only among male 
participants (p<0.05). Subsequent stratified analysis in men confirmed that SSS-country was 
significantly associated with total WMH (p<0.05). 
 
Conclusion: To our knowledge, this is the first investigation of relationships between SSS-
community, SSS-country, and WMH volumes at midlife. We found preliminary evidence that the 
relationship between SSS-country and brain health at midlife may differ by sex, even after 
adjusting for education, race, and health behaviors. Further investigation is warranted in larger 
samples with a more equally balanced sex distribution. 
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Single-cell multiome and spatial transcriptomic analysis reveal 
elovanoids modulation of glial phenotypes provides neuroprotect 

against ischemic stroke 
 
Jeff X. Ji, Alejandra Jacotte-Simancas, Brian Giles, Marie-Audrey Kautzmann, Surjyadipta 
Bhattacharjee, Ludmila Belayev, and Nicolas G Bazan 
Neuroscience Center of Excellence, School of Medicine, Louisiana State University Health New 
Orleans, LA 
 
OBJECTIVE: Ischemic stroke results in severe loss of neurological function and is a leading cause 
of death and disability. Administration of a novel class of very long-chain polyunsaturated fatty 
acids (VLC-PUFAs) derivatives termed elovanoids (ELV34) has shown protective effects after 
uncompensated oxidative stress and ischemic stress. We found that ELV34 delivery attenuates 
sensorimotor deficits after ischemic stroke. Using a single-cell multiome approach, we found a 
shift towards disease-associated glial phenotypes following ischemic stroke by restoring the pool 
of microglia, astrocytes, and oligodendrocytes towards a homeostatic cell-state. Furthermore, 
spatial transcriptomics revealed unique signatures found in the ischemic penumbra after ELV 
treatment. METHODS: 10X Single Cell Multiome (ATAC + Gene Expression) and Xenium 
Spatial Transcriptomics was used to assess the single-cell and spatial genomic landscape. Adult 
Sprague-Dawley rats underwent 2 hours of middle cerebral artery occlusion (MCAo) via 
intraluminal suture. Rats received vehicle, ELV34, or FA34 delivered intranasally 1 hour, 1 day, 
and 2 days after 2 hours of MCAo. A composite neurological score was taken daily, and brains 
were harvested on day 3 and processed according to 10X protocols. RESULTS: ELV34 treatment 
reduced neurological deficits after MCAo. Joint RNA + ATAC single-cell analysis revealed that 
ELV34 reduced the loss of neuronal populations and reduced infiltrating leukocytes after stroke. 
Sub-cluster analysis of microglia found that ELV34 and FA34 restored the pool of microglia 
expressing homeostatic markers (P2ry12, Tmem119, Selplg) while the primary microglia cluster 
in vehicle expressed disease-associated microglia markers (Spp1, Gpnmb, Cd63). Sub-cluster 
analysis in astrocytes, oligodendrocytes, and OPC revealed a similar shift in glial profiles towards 
a homeostatic state after ELV34 treatment. Spatial analysis revealed upregulation of pro-survival 
and anti-inflammatory genes in surviving neurons and glia in the penumbra after ELV34 treatment. 



CONCLUSION: ELV34 may exert their bioactivity by modulating conversion to neuroprotective 
cell phenotypes and protecting cells in the peri-lesional region after stroke and other neurological 
diseases. 
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Physiological leptin replacement does not reverse metabolic 
adaptations to starvation in Sprague Dawley rats 

 
Junot, Sydney G., DePrimo, Layla M., Meaux, Camille R., Narez, Arline Y., B.S., McDougal, 
David, PhD 
Pennington Biomedical Research Center 
 
Historically, low insulin levels were the signaling event considered responsible for metabolic 
adaptations to starvation, such as increased sympathetic outflow and increased serum levels of 
ketones, glucagon, and free fatty acids. Leptin, a hormone produced by adipose tissue, is known 
to decrease in response to caloric restriction. Recent work in the field suggested that leptin infusion 
after a 48-hour fast reversed all metabolic adaptations to starvation, thus raising questions about 
an unacknowledged role of leptin in the starvation response. We tested whether physiological 
leptin replacement during a 72-hour fast in rats was sufficient to reverse the physiological 
adaptations to starvation. Sprague-Dawley rats were subjected to a 72-h fast with/without 
physiological leptin replacement (n=6/n=6), or ad libitum feeding (control, n=7). Leptin 
replacement was achieved via iPrecio programmable mini-pumps. Metabolite and hormone levels 
were measured at baseline and every 24 hours during the fasting period. Data were tested for 
significant differences between 72-hour fast and 72-hour fast+leptin or control groups at each time 
point using 2-way ANOVA. Expected trends were observed in blood glucose and body weight in 
72-h fasted group relative to fed controls (p < 0.001). Additionally, while leptin levels fell in 72-h 
fasted group relative to controls, there was no significant difference in leptin levels between ad 
libitum controls and the 72-h fast+leptin group (all p > 0.17), confirming the efficacy of our leptin 
treatment. Interestingly, peak plasma corticosterone levels were significantly reduced in 72-h 
fast+leptin group relative to 72-h fast group (p = 0.05). Despite recent reports citing leptin as a key 
mediator of metabolic adaptations to starvation, our data generally show that key changes in 
metabolites associated with starvation are unchanged by physiological leptin replacement during 
fasting. Leptin treatment had no effect on sympathetic tone, weight loss, or glucose homeostasis 
during the fast, although peak corticosterone levels were blunted in the leptin-treated group. Future 
directions include expanded analysis of changes in hormones and metabolites during the fast to 
include glucagon, ketones, and free fatty acids, with similar analysis in females. 
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Characterization of Endogenous and Epitope-Tagged Ubiquitin 
Expression and Ubiquitination Patterns at Drosophila Neuromuscular 

Junctions (NMJs). 
 
Sayantani Kala-Bhattacharjee, Sedonia Davis, Ben Sheline, Craig Schayot, Xiaolin Tian, Chunlai 
Wu  
Neuroscience Center of Excellence, Louisiana State University Health Sciences Center 
 
Ubiquitination is a tightly regulated post-translational modification that governs protein stability, 
activity, localization, and interactions. Dysregulation of this process is linked to various human 
diseases, including cancer, neurodegeneration, and immune disorders. The genetic model system 
Drosophila stands out as an ideal platform to study ubiquitination, where elegant genetic tools such 
as the GAL4/UAS system, Split GAL4 system, GeneSwitch, and MARCM can be combined with 
imaging and biochemical analysis to dissect ubiquitination processes in unparalleled spatial and 
temporal resolutions. However, the success of these systems relies on a list of modified and 
unmodified UAS-Ubiquitin transgenes that match the unique inquiry in each experimental design. 
Here we report the generation and validation of a series of epitope-tagged UAS-Ubiquitin 
transgenes and discuss their application in studying tissue-specific ubiquitination as well as 
ubiquitination profiling using proteomic approaches. These validated transgenes provide versatile 
resources for investigating ubiquitinations dynamics across diverse cellular and developmental 
contexts.  
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HISTAMINE RECEPTORS IN THE AUDITORY MIDBRAIN AND 

THALAMUS OF THE MOUSE 
 
John A. Kara,  Tashonda  B. Vaughn, Charles C. Lee 
Department of Comparative Biomedical Science, School of Veterinary Medicine, Louisiana State 
University, Baton Rouge, L.A.  
 
Brain histamine regulates diverse physiological functions, including wake and arousal states. 
While the modulatory role of histamine in the brain, particularly in the cerebral cortex, is widely 
explored, very little is known about its function in the auditory system. In particular, histamine's 
role in the auditory midbrain (inferior colliculus: IC) and auditory thalamus (medial geniculate 
body: MGB) has been largely unexplored. Therefore, to access histaminergic innervation of these 
auditory structures, we anatomically and physiologically assessed IC and MGB neurons for 
functional histamine receptors. We immunohistochemically stained for histamine receptor 
subtypes (H1R, H2R, H3R) in both IC and MGB. In addition, we employed in vitro whole-cell 
patch-clamp to record from the IC and MGB neurons in response to bath application of 
histaminergic agonists.  
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Spatial Multi Omics Profiling Highlights Immune/Inflammatory and 

Iron Metabolic Disruptions in Distinct Retinal Regions in AMD 
 
Marie-Audrey I. Kautzmann¹, Brian Giles¹, Warner Moore¹, Surjyadipta Bhattacharjee¹, Nicolas 
G. Bazan¹  
¹Neuroscience Center of Excellence, School of Medicine, LSU Health New Orleans, New Orleans, 
Louisiana, USA 
 
Purpose: Age-related macular degeneration (AMD) arises from complex interactions among 
retinal cell types, yet the spatially resolved, cell specific, and region dependent molecular events 
contributing to disease onset and progression remain incompletely characterized. Using 
multiplexed in situ transcriptomics (10X Genomics Xenium) and multiplexed proteomics 
(Lunaphore COMET), we sought to identify spatial, region specific, and cell type-specific 
dysfunctions at both gene and protein levels in AMD. 
 
Methods: Human donor globes from AMD and age matched controls were formalin fixed, paraffin 
embedded, and sectioned at 5µm from nasal and temporal retina. Spatial transcriptomics was 
performed using a custom 297 probe Xenium panel, followed by Seurat based quality control, 
clustering, annotation, and differential expression analysis. Complementary spatial proteomics 
was conducted using the Lunaphore COMET platform with a 40-protein panel, and protein 
quantification and layer annotation were completed with Lunaphore HORIZON software. 
 
Results: Spatial transcriptomics identified eight major retinal cell populations and revealed region 
specific dysregulation in AMD, including upregulation of inflammatory genes (e.g., CHI3L1, C3, 
SERPINA3, SOD2, CFB) and iron/oxidative stress-related genes (TF, FTL, FTH1, GPX3). Spatial 
proteomics validated these alterations, showing cell and layer specific changes in proteins linked 
to neurodegeneration and AMD pathology, such as TF, FTH1, APOE, ELOVL4, NRF2, GFAP, 
A2M, B2M, and SERPINA3. Together, the datasets highlight distinct nasal-temporal differences 
in immune activation and iron handling pathways. 
 
Conclusion: Integrated spatial transcriptomic and proteomic analyses reveal region and cell 
specific molecular dysfunctions in AMD, with prominent involvement of immune/inflammatory 
pathways and iron related metabolic stress. These integrated transcriptomic and proteomic changes 
provide mechanistic insight and highlight candidate therapeutic targets for AMD. 
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Eye Movement Strategies in Mental Rotation: Connecting Spatial 
Reasoning Performance with Neural Mechanisms and Visual 

Fixations 
 
Aditya Khutale, David A. Tomshe, Raevan Hanan, Chloe Kindell, Heather Lucas, & Melissa R. 
Beck 
Louisiana State University 
 
Spatial reasoning is the ability to manipulate objects in one's mind and is important for many 
everyday tasks. This skill is particularly important for STEM fields, such as identifying unique 
molecular structures for chemistry concentrations. To measure spatial reasoning abilities, mental 
rotation tasks are commonly used as they involve encoding, manipulating, and comparing objects 
to determine if they are the same or different objects. Past work has suggested different strategies 
(i.e., holistic, piecemeal) and different eye patterns related to spatial reasoning abilities during 
mental rotation tasks. To further examine differences in task performance related to spatial 
reasoning abilities, we employed time-based fixation heat-map analyses to participant eye patterns. 
Based on past work, we predicted higher performing individuals in the mental rotation task to view 
less of the mental rotation objects, supported by a more piecemeal strategy account. In contrast, 
we predicted lower performing individuals in the mental rotation task to view more of the mental 
rotation objects, supported by a more holistic strategy account. This work helps clarify how spatial 
reasoning strategies and eye movement patterns relate to neural mechanisms across different levels 
of expertise. 
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Gene replacement therapy to treat visual loss in Usher Syndrome Type 

1C (USH1C) mice 
 
Jason D. Kim1, Bhagwat V. Alapure1, Sanford L. Boye2, Shannon E. Boye3, Robert K. Koenekoop4, 
Jennifer J. Lentz1,5 
1  Neuroscience Center of Excellence, Louisiana State University Health Sciences Center, New 
Orleans, LA 70112, USA. 2  Powell Gene Therapy Center, Department of Pediatrics, University of 
Florida, Gainesville, FL 32611, USA. 3  Division of Cellular and Molecular Therapy, Department 
of Pediatrics, University of Florida, Gainesville, FL 32611, USA 4 Department of Pediatric 
Surgery, Montreal Children's Hospital, McGill University Health Center, Montreal, CA 5  
Department of Otorhinolaryngology, Louisiana State University Health Sciences Center, New 
Orleans, LA   70112, USA. 
 
Usher syndrome (Usher) is the leading cause of inherited deaf-blindness. We created a mouse 
model carrying the USH1C c.216G>A mutation responsible for Usher 1C in the Acadian 
population. This mutation produces truncated Ush1c mRNA that results in little/no full-length 
harmonin protein in the inner ear and photoreceptors/Müller cells in the retina, resulting in cochlear 
and retinal dysfunction. While photoreceptors are considered primary targets for gene replacement, 
Müller cells provide trophic and structural support to photoreceptors and may be important 
therapeutic targets. To better understand the cellular targets needed for therapeutic efficacy, we 



delivered AAV-mediated Ush1c gene replacement to photoreceptors or Müller cells to increase 
functional harmonin levels and restore visual function and behavior in USH1C mice. USH1C and 
control mice were treated at postnatal day 21 by a single subretinal injection (SRI) of AAV.SPR to 
target photoreceptors, a single intravitreal injection (IVI) of AAV6(3pMut) to target Müller cells, 
saline vehicle, or untreated. Vectors expressed a retina-specific Ush1c transgene driven by a 
photoreceptor or Müller cell promoter, and a GFP reporter. GFP expression was monitored by 
confocal scanning laser ophthalmoscopy (cSLO) to assess retinal coverage. Ush1c transgene and 
protein expression were evaluated by RT-PCR and immunohistochemistry (IHC), respectively. 
Visual function and behavior were assessed using electroretinography (ERG) and visual cliff test, 
respectively. cSLO imaging detected AAV-mediated GFP expression in >80% of treated retinas by 
8 weeks post-injection. IHC showed robust GFP signals in photoreceptors in AAV.SPR-treated 
retinas and in Müller cells in AAV6(3pMut)-treated retinas. RT-PCR confirmed increased 
transgene expression in AAV-treated USH1C mice compared with controls. ERG and visual cliff 
testing showed significantly improved visual function and behavior in 3- and 6-month-old treated 
mice compared with controls. These results demonstrate that AAV delivery to photoreceptors or 
Müller glia restores Ush1c expression, improves retinal function and visual behavior, suggesting 
both cell types are viable therapeutic targets in USH1C. 
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Transcriptional and Methylation-Driven DNMT3A Activity Predicts 
Outcome in Lower-Grade Glioma 

 
Hyunmin Ko, Monika Rak, Won Seok Yang, Steven D Scahill, Nipun Varukattu Babu, Guilia 
Monticone, Samantha C Covey, Carley Knudsen, Shuang R Chen, Lucio Miele, Sun Young Kim 
Department of Genetics, LSU LCMC Cancer Center, Department of Interdisciplinary Oncology, 
LSU LCMC Health Cancer Center, School of Medicine, LSU Health Science Center, Division of 
Hematology/Oncology, Department of Medicine, LSH LCMC Health Cancer Center, New 
Orleans, LA 
 
Background: 
Gliomas exhibit a broad clinical spectrum, ranging from relatively slow-growing lower-grade 
gliomas (LGG) to highly malignant glioblastoma (GBM). While accumulating evidence suggests 
that epigenetic dysregulation-particularly aberrant DNA methylation mediated by DNA 
methyltransferases such as DNMT3A-contributes to tumor progression, the grade-specific genetic, 
transcriptional, and methylation-associated prognostic roles of DNMT3A in glioma remain 
incompletely understood. 
Methods: 
DNMT3A mRNA expression, DNA methylation, mutational status, and clinical outcome data from 
the TCGA Brain Lower Grade Glioma and GBM (PanCancer Atlas) cohorts were analyzed using 
cBioPortal. Expression and methylation distributions and Kaplan-Meier survival curves were 
generated using integrated visualization tools. 
Results: 
DNMT3A mutations were infrequent in both LGG (~2.3%) and GBM (~2.8%) and showed no 
significant association with overall survival (LGG: p = 0.139; GBM: p = 0.469). No evidence of 
grade-specific enrichment or recurrent hotspot clustering was observed. 
In contrast, DNMT3A expression demonstrated a clear grade-dependent prognostic pattern. In 
LGG, elevated DNMT3A expression was significantly associated with shorter overall survival 
(median split p < 0.001; quartile p < 0.001), with survival progressively worsening across 



increasing expression levels. Lower DNMT3A methylation levels showed a trend toward poorer 
survival (p = 0.0866), consistent with a potential inverse relationship between methylation and 
transcriptional activity. In GBM, neither DNMT3A mutation nor expression significantly 
correlated with survival outcomes. Conclusions:Although DNMT3A mutations are rare in the 
TCGA cohort and do not appear to influence prognosis, higher DNMT3A expression and reduced 
methylation are associated with poorer outcomes in LGG. Given the limited number of mutated 
cases, additional studies will be needed to confirm these observations. Taken together, the current 
findings suggest that DNMT3A acts primarily as a transcriptionally and epigenetically driven 
prognostic marker in LGG. 
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Purkinje Cell Gq Signaling Impairs Fear Memory Reconsolidation 
Through Endocannabinoid Release 

 
  
Georgios Kogias1, Siqiong June Liu2 
1Department of Cell Biology and Anatomy, Louisiana State University Health Sciences Center, 2 
Southeast Louisiana VA Healthcare System, New Orleans, Louisiana. 
 
The cerebellum plays a vital role in the formation of associative fear memories. Our recent findings 
show that fear conditioning reduces the level of endocannabinoid 2-Arachidonoylglycerol (2-AG) 
in cerebellar lobules V/VI, and this is necessary for memory consolidation. Once consolidated, 
memories can be altered. Upon reactivation, memory becomes temporarily unstable before 
stabilizing again through reconsolidation, a process during which memories can be either 
strengthened or weakened. Cerebellar activity is crucial during this phase, as inhibiting protein 
synthesis in the cerebellar vermis during reconsolidation disrupts memory recall. To investigate 
the function of cerebellar Purkinje cell in this process, we exposed male L7::Gq(+)-DREADD 
(Designer Receptors Exclusively Activated by Designer Drugs) mice to fear conditioning (tone + 
shock), followed by memory reactivation with a tone-alone stimulus in a novel context 10 days 
later. Mice received J60 or saline 30 min after reactivation and fear memory retention was tested 
three days later. We found that the activity of cerebellar Purkinje cells regulates the reconsolidation 
of fear memory, as pharmacogenetic activation of GqDREADD in Purkinje cells disrupted 
reconsolidation, interfering with reinstatement of fear memory. These effects were observed 
exclusively in male L7::Gq(+)-DREADD mice and not in females. Activation of GqDREADD in 
Purkinje cells evoked endocannabinoid release, and we therefore determined whether this is 
responsible for Gq-induced memory loss. Mice treated with the endocannabinoid receptor inhibitor 
AM4113 (3 mg/kg) immediately after memory reactivation and 30 minutes before receiving a 
DREADD receptor agonist (J60) did not show reduction in freezing responses compared to 
controls (L7::Gq(-)-DREADD mice received saline injection before J60). In contrast, male mice 
expressing Gq(+)-DREADD in Purkinje cells and receiving saline and J60 showed reduced 
freezing responses relative to Gq(-)-DREADD. This indicates that blocking endocannabinoid 
signaling rescues memory deficit due to the disruption of fear memory reconsolidation mediated 
by Purkinje cell activation. Therefore, suppressing endocannabinoid signaling in the cerebellum is 
essential for fear memory reconsolidation in male mice. This highlights the importance of 
cerebellar activity and endocannabinoid signaling in modulating emotional memory processing. 
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Identification of Critical Amino Acid Residues in the HSV-1 Tegument 

Protein UL37 Responsible for Neuroinvasiveness 
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Rationale: The human herpes simplex virus Type 1 (HSV-1) tegument protein UL37 plays an 
important role in retrograde axonal transport of the viral capsid during neuronal infection. The 
UL37 R2 domain is essential for the virus's neurotropism. It has been shown previously that the 
simultaneous introduction of 5 mutations (Q403A, E452A, Q455A, Q511A, R515A) in the UL37 
R2 domain resulted in an HSV-1 that is incapable of spreading via retrograde axonal transport in 
vitro and in vivo. Also, deletion of 481 N-terminal amino acids from the HSV-1 UL37 protein did 
not impair infection, replication, or retrograde transport of virus in epithelial and neuronal cells. 
This deletion includes amino acids Q403, E452, and Q455 within the R2 domain. We hypothesize 
that the remaining amino acids, Q511 and R515, are crucial determinants of virus retrograde 
transport in neurons. 
 
Methods: Cell culture, Double-red mutagenesis of the HSV-1 genome, Virus growth kinetics, Viral 
plaque assay, ocular mouse infection via scarification, and qPCR analysis. 
 
Results: We generated three HSV-1 mutants in the neurovirulent strain HSV-1 (McKrae) using 
BAC mutagenesis at the respective positions within the UL37 gene, resulting in alanine 
substitutions: Q511A, R515A, Q511A+R515A, and wild-type (WT). All three mutants were able 
to infect and replicate in Vero cells. Mutant viruses containing the Q511A, R515A mutations alone, 
or combined (Q511A+R515A), showed significantly smaller plaques compared to the wild-type 
HSV-1(McKrae). In vivo experiments on mice showed significantly reduced viral DNA genomes 
in the trigeminal ganglion compared to the wild-type virus. 
 
Conclusion: Residues Q511 and R515 are crucial determinants of the virus neuroinvasion, as their 
substitution impairs viral egress, plaque formation, and retrograde axonal transport both in vivo 
and in vitro. 
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Extended Amygdala Circuits Mediate Adolescent Alcohol Exposure's 

long-term effects on pain in male and female rats 
 
Thomas R. Kyllo, Nicholas W. Gilpin and Tiffany A. Wills 
LSU Health New Orleans 
 
Adolescence is a critical period of brain development marked by significant hormonal, 
physiological, and behavioral changes, including increased risk-taking and experimentation with 
alcohol. Adolescent alcohol use is a strong predictor for the development of alcohol use disorder 
(AUD) later in life, and neuroadaptations resulting from early exposure may contribute to AUD 



onset and progression. Chronic alcohol use also produces tolerance to acute alcohol's analgesic 
effects, promoting hyperalgesia and further alcohol consumption. Our previous work showed that 
chronic intermittent alcohol exposure during adolescence (AIE) produces persistent hyperalgesia 
in adult male rats, along with reduced glutamatergic transmission onto midbrain-projecting 
neurons in the medial central amygdala (CeM), a circuit linked to pain sensitivity. Here, we 
examined the long-term effects of AIE on pain-related behaviors in adult male and female rats. We 
hypothesized that AIE produces lasting hyperalgesia and allodynia in both sexes through reduced 
glutamatergic synaptic transmission onto midbrain projecting CeM neurons. To test this, male and 
female Wistar rats were exposed to AIE and assessed for both acute and long-term changes in 
thermal hyperalgesia and mechanical allodynia. We also examined neuronal activity within pain-
modulatory circuits that project glutamatergic inputs to the CeM, focusing on basolateral amygdala 
(BLA) neurons projecting to the CeM. AIE produced long-lasting mechanical allodynia in both 
sexes and persistent thermal hyperalgesia in males. In adulthood, exposure to an acute painful 
stimulus increased pain reactivity, with responses significantly amplified in animals previously 
exposed to AIE. Additionally, AIE reduced cFOS expression in CeM-projecting BLA neurons in 
both sexes, suggesting diminished activation of circuits involved in descending pain inhibition, 
which may contribute to persistent pain sensitivity. While prior studies demonstrated long-term 
AIE-induced pain sensitivity in males, our findings provide the first evidence, to our knowledge, 
that adolescent alcohol exposure also produces enduring pain-related behavioral changes in 
females. These results highlight long-term consequences of adolescent alcohol exposure on neural 
circuits regulating pain. 
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Optimizing Antisense Oligonucleotide Therapy for the Treatment of 
Imbalance in Usher Syndrome Mice 

 
Jessica Landry, Bhagwat Alapure, Jennifer J. Lentz 
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Sciences Center, New Orleans, LA  
 
Background: Usher Syndrome (USH) is a recessive genetic disorder that causes concurrent 
hearing, balance, and vision impairments. There are three main clinical types of USH (USH1, 
USH2, USH3) based on the severity and age of onset of the symptoms. USH1C is a severe USH1 
subtype caused by mutations in the USH1C gene, which encodes the protein harmonin. Although 
rare, there is an increased frequency of USH1C in the Acadian populations of Louisiana and 
Canada due to the c.216G>A founder mutation (216A) in the USH1C gene. The 216A mutation 
causes aberrant splicing that results in a truncated Ush1c mRNA and little/no harmonin. 
Previously, we demonstrated that treatment with antisense oligonucleotides (ASOs) targeting the 
216A mutation results in short-term rescue of hearing, balance, and vision in a mouse model of 
USH1C.  To improve upon these results, we tested various ASO chemistries and delivery routes 
of administration in the USH1C mice. 
 
Methods: USH1C mice were treated systemically or locally to the inner ear at postnatal day 2 with 
216A targeting ASOs with either a 2' methoxyethyl (ASO-29), morpholino (MO-29) chemical 
modification to the backbone, or a combination of the two chemistries (COMBO). Untreated 
USH1C mice and wildtype (WT) littermates were used as controls. Hearing and balance behavior 
were assessed over a 1-year time-course using auditory-evoked brainstem response (ABR), open-
field, rotarod, and balance beam, respectively.  



Results: Significantly improved ABR thresholds were observed in all ASO-treated USH1C mice, 
compared with untreated USH1C mice; however, ASO-29 showed the most robust threshold shift. 
Similarly, all ASO-treated USH1C mice showed significantly improved circling behavior in the 
open-field, latency-to-fall on rotarod, and time-to-traverse on balance beam with significantly 
fewer falls compared with untreated USH1C mice, while ASO-29 showed the most robust 
improvements at all ages tested. There was no statistical difference between systemically or locally 
treated USH1C mice.  
 
Conclusions: These results show that ASO treatment rescues hearing and balance in USH1C mice 
and suggests that the magnitude and durability of the therapeutic benefits are dependent on ASO 
chemistry. 
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Drug-seeking behaviors increase when accumbal Phospholipase C 
Gamma 1 is decreased in a rat model 

 
Allison Langhetee, Lila Thompson, Keegan Stansberry, Martha Schwall, & Ethan Anderson 
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Drug addiction causes alterations to behavior-controlling regions in the brain. In this study, we 
tested how drug-seeking behaviors may be formed in the brain's reward system using rat-models. 
Choline acetyltransferase (ChAT-positive) interneurons are specific cells that use the 
neurotransmitter acetylcholine. These neurons are associated with memory, learning, and motor 
control. Our protein of interest, phospholipase C gamma 1 (PLCg1), is a regulator of reward-
seeking behavior within the brain. Previous experiments show that endogenous PLCg1 appears to 
decrease drug-seeking behaviors, so we hypothesized that the absence of PLCg1 specifically in 
these ChAT neurons would escalate these drug-seeking behaviors. In this study, we targeted ChAT 
neurons using cre recombinase in ChAT-cre transgenic rats and used a double inverse orientation 
(DIO) knock-down viral vector to decrease levels of PLCg1 protein in a brain region called the 
nucleus accumbens shell, a region important in addiction. This was created using a cre-dependent 
short hairpin RNA (shRNA), which targeted PLCg1 mRNA to decrease protein production. This 
was inserted into an adeno-associated viral vector (AAV) which delivered the shRNA to the target 
site. Following treatment with AAV-DIO-shPLCg1 virus in Chat-cre rats, subjects increased 
unpaired lever pressing during one drug-seeking task and increased paired lever pressing during a 
separate drug-seeking task. These data show that endogenous PLCg1 in ChAT-positive neurons 
normally reduces drug-seeking behaviors. Future drug therapies could perhaps be developed using 
this data regarding PLCg1 and ChAT neurons to target the brain's reward system and decrease 
drug-seeking behavior within individuals. 
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Alzheimer's Disease (AD) affects over 55 million individuals globally, resulting in significant 
emotional and physical burden to patients and families. Despite greater insight into AD 
mechanisms, current treatments exhibit poor efficacy, even if they successfully reduce known 
markers of AD. As such, AD has gradually become considered a multifactorial disease, and several 
potential pathways involve infectious disease. Epidemiological data aligns with the influence of 
herpesviruses in AD, pointing to the immune response and increased inflammation that these 
pathogens potentiate. In this poster, we explore the role of murine cytomegalovirus (MCMV) and 
the accompanying immune response in AD progression. To examine this, female and male 3xTg 
mice were infected with 10^5 pfu of MCMV at 2 months of age, and blood and brain were collected 
at 1 week or 1-month post-infection. We hypothesize that 3xTg-AD mice infected with MCMV 
will exhibit a delayed central immune response, reflected in elevated inflammatory cytokine levels 
in the brain at 1-month post-infection compared to at 1-week post-infection. Our goal is to validate 
the relationship between infection and AD to assist in developing novel targets for drug design. 
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Rearing experience alters neuronal structure in the song circuit 
during the sensitive period 

 
H. Jarrell, L. Li, and XC. Li 
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Song development in juvenile zebra finches provides a unique model to study sensitive period 
plasticity for language development and related neural developmental disorders in humans. 
Juvenile zebra finches learn to sing by imitating conspecific songs of adults during a sensitive 
period early in life. Area X, an avian homolog of the basal ganglia of mammals, is a key nucleus 
of the song control circuit and is specialized for song-related sensory-motor learning. To 
understand the development and plasticity of the song circuit, we examined neuronal structure of 
medium spiny neurons, the major neuron type in Aera X, during the sensitive period for vocal 
learning. We found that dendritic arbor of spiny neurons expands during the sensitive period for 
song learning, and this initial growth is followed by pruning of dendrites and spines accompanied 
by changes in spine morphology as the song and song circuit mature. Next, we examined how 
learning experience affects spiny neuron structure by rearing juveniles without a song tutor. We 
found that compared to controls, birds reared without a tutor had shorter dendrite length and fewer 
dendritic branches at 60 days of age, a time when sensitive period for sensory learning closes, and 
that deprivation of a song tutor postponed the growth of dendrites. We also found that although 
there was no difference in dendritic spine density between birds reared without a tutor and the 



controls, at 60 d, the isolated birds had more small spines compared to the controls. Taken together, 
these findings reveal that spiny neuron structure displays dynamic biphasic changes during the 
sensitive period for song development, and the process can be shaped by learning experience. 
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Prior Dietary Protein Restriction Induces Higher Demand for Nutrient 

Solutions in Mice 
 
Brianna R. Lilly, Maia J. Brombart, Christopher D. Morrison, Paul L. Soto 
Louisiana State University, Pennington Biomedical Research Center 
 
Previous research has demonstrated that when protein-restricted, rodents will exhibit a greater 
preference, as well as higher responding, for a protein solution compared to rodents that are fed a 
normal protein diet (Hill et al., 2019; DiBattista, 1999; Khan et al., 2025). In previous research, 
mice that were protein-restricted exhibited higher demand for protein solutions relative to non-
restricted mice. Following protein normalization, demand for protein solutions remained higher in 
mice that were previously protein-restricted compared to non-restricted mice. To determine if the 
effect of dietary protein restriction is selective for protein reinforcement, the current study 
evaluated operant demand for both a protein and a carbohydrate solution during periods of protein 
restriction and after protein normalization compared to mice that were not protein restricted. 
Protein-restricted mice exhibited higher protein demand, but not carbohydrate demand during 
protein restriction. Following normalization of protein intake, these mice exhibited higher protein 
and carbohydrate demand compared to mice that have never been protein-restricted. These results 
indicate that dietary protein restriction exerts effects on demand for nutrient solutions that are 
present following the normalization of protein intake.  
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Neurodegeneration, persistent neuroinflammation, and behavioral impairments are hallmark 
features of Alzheimer's disease (AD). The 5XFAD mouse model is widely employed to investigate 
AD pathology and potential therapies. A failure to resolve chronic systemic and neuronal 
inflammation is a critical factor driving neurodegeneration and AD progression. Maresins and 
maresin-like compounds are specialized pro-resolving mediators produced by macrophages with 
strong inflammation-resolving properties. In this study, we evaluated the therapeutic potential of 



sustained-release maresin-like (MarL-sr) in the 5XFAD AD model. MarL was continuously 
delivered via biodegradable amino acid-based poly(ester amide) protein-mimetic nanoparticles. 
Cognitive performance was assessed in treated mice, revealing that MarL-sr attenuated cognitive 
decline associated with AD development. The immunohistochemistry studies suggest that MarL-
sr mitigated the decline of neuronal density and the augment of apoptotic cleaved caspase-3 
positive neurons, as indicated by fewer cleaved caspase-3-positive neurons. Additionally, MarL-
sr treatment decreased astrogliosis and microgliosis, markers of neuroinflammation, and appeared 
to protect the blood-brain barrier by reducing blood cell infiltration into the brain. These results 
suggest that MarL-sr holds promise as a therapeutic strategy to slow AD pathology. These findings 
underscore the critical role of inflammation resolution in maintaining neural health and highlight 
maresin-like mediators as promising agents for modulating neuroimmune interactions. By 
promoting the clearance of neuroinflammation, treatments like MarL-sr may support neuronal 
survival and cognitive function across diverse neurological disorders beyond AD. This study 
contributes to the growing understanding of how harnessing endogenous pro-resolving pathways 
can open new avenues in neuroscience therapeutics. 
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Perceived stress (PS) has been associated with worse cognitive function and inflammation, while 
inflammation has its own reported association with poor cognitive function. However, it is unclear 
whether inflammation moderates the association between PS and cognitive function.  We 
examined this question in a multi-site cohort of middle-aged individuals. 266 participants from the 
DECADE study completed the 10-item Perceived Stress Scale 5 and neuropsychological (NP) 
testing. Serum high-sensitivity C-reactive protein (hsCRP) was used to measure inflammation. A 
global cognition score was created by standardizing individual NP test scores and calculating the 
average. Individual NP tests, consisting of logical memory tasks, digit span tasks, Trail Making 
Task B, word reading, and the Boston Naming Test (BNT) were also analyzed. Linear regression 
was used to test for an association between PS and hsCRP. We also tested if PS and hsCRP were 
individually associated with cognition. Lastly, a PS x hsCRP  interaction term was added to assess 
moderation. Age, sex, and education were included as covariates in all models. Participants ranged 
in age from 35.6 to 72.1 years old and were mostly female (69.2%). PS was not significantly 
associated with hsCRP (β ± SE: -0.04± 0.05, p = 0.39). Higher PS was associated with better word 
reading (0.02± 0.01, p = 0.04), and this relationship remained significant after adjustment for 



hsCRP . Higher PS was also associated with better performance on the BNT (0.02± 0.01, p = 0.04), 
but this did not remain significant after adjustment for hsCRP. Higher hsCRP was associated with 
worse global cognition (-0.03± 0.01 p < .01) and worse performance on the logical memory I 
subtest (-0.04± 0.01, p <0.01), word reading (-0.05± 0.01, p = 0.01), and the BNT (-0.04± 0.01 , p 
< .01). These associations generally remained significant when adjusting for PS. PS was not 
associated with inflammation in middle-aged adults. Higher PS was associated with better word 
reading and BNT scores, potentially due to a ceiling effect (Figures 1 and 2) or relatively low PS 
within the sample (mean PSS-10 score = 17.6). Inflammation was associated with poorer cognitive 
function. 
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Neural Event Time Series Based Functional Connectivity Analysis for 
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Purpose: Functional connectivity (FC) derived from functional magnetic resonance imaging 
(fMRI) is a key marker of brain health and cognitive function. Most analyses rely on the blood-
oxygen-level-dependent (BOLD) signal; however, BOLD reflects both neural activity and the 
hemodynamic response to stimuli. The latter differs between individuals, potentially confounding 
BOLD-based analyses and obscuring interregional neural relationships. This work evaluated a 
deep learning-based method for dissociating the hemodynamic response from the corresponding 
binary neural event time series (NETS) by comparing NETS-based FC patterns in healthier and 
less-healthy middle-aged individuals. 
Methods: NETS were extracted from BOLD time series acquired during a Stroop task in sixty 
participants across fifteen brain regions. Fourteen regions were task-activated, while one 
uninvolved region served as a negative control. FC among all possible region pairs was analyzed. 
Mutual information (MI) was computed using both NETS and continuous BOLD signals, and 
Pearson correlation (PC) was computed using BOLD signals. Participants were stratified into low 
and high diastolic blood pressure groups. For each FC metric, Student's t-tests and robust Cohen's 
D effect size estimates were used to compare task-activated region pairs against the average FC 
between the negative control region and task-activated regions. 
Results: All FC metrics showed greater connectivity in the healthier group than the less-healthy 
group. However, NETS-based analyses revealed unique connections not detected using BOLD-
based comparisons, suggesting that removing hemodynamic effects allows access to distinct 
functional information. MI-NETS produced connectivity measures that differed from MI-BOLD, 
demonstrating the impact of hemodynamic information embedded in the BOLD signal. 
Conclusion: FC estimates derived from BOLD fMRI are influenced by hemodynamic effects that 
may obscure inter-regional neural relationships. Binary NETS mitigates these confounds, enabling 
FC assessments that more directly reflect neural activity. This approach may be particularly 
valuable for studying brain function in populations with cardiovascular conditions that alter 
cerebral blood flow. 
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"Novel model of misfolded alpha-synuclein seeding shows loss of 
olfaction and reduced number of dopaminergic neurons in the 

Substantia Nigra"  
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Parkinson's Disease (PD) is characterized by the loss of neurons in the Substantia Nigra pars 
compacta (SNpc) and the presence of Lewy bodies, an abnormal aggregation of alpha-synuclein 
(α-Syn) and other proteins. Between 50-90% of all PD patients present with hyposmia/anosmia, 
and it is one of the earliest prodromal signs and it could be used as a starting point to find a general 
timeline for the disease progression.  
Recently, it was shown that Maresin-1 (MaR-1), an omega-3 derivative, reduces the dopaminergic 
cell death in 6-hydroxy-dopamine (6HODA) injection model and decreases the activation of 
microglial cells. In vitro, studies showed that Mar-1 prevents the shift of phenotype in homeostatic 
astrocytes. We hypothesize that α-Syn aggregation into Lewy Bodies in the olfactory bulb precedes 
the loss of neurons in the SNpc and Maresin-1 ameliorates the olfactory and motor deficits, 
preventing the pro-inflammatory activation of microglia and astrocytes.   
Here we produced an animal model that recapitulates the prodromal impairment of olfaction by 
administering α-Syn preformed fibrils (α-Syn PFF) intranasally in adult Sprague Dawley rats to 
follow the early events leading to the formation of aggregates and damage in the SNpc. We then 
treated these rats intranasally with two weekly doses of Mar-1, starting one day after the PFF 
administration. On week 24, after the α-Syn PFF, the initial olfactory deficit was observed using 
Buried Food test (BFT). Two months after the appearance of the prodromal symptom, an increased 
content of α-Syn Phosphorylated in Serine 129 was detected along with reduced number of 
dopaminergic neurons. Mar-1 administration rescued dopaminergic neurons death and improve 
their overall morphology. Congo Red staining showed initial formation of protein aggregates, 
which were less prominent in the Mar-1 treated rats.  
In conclusion, the loss of smell correlated with the formation of protein aggregates in the SNpc in 
the animal model. Mar-1 reduced olfactory deficits, protected neurons in the SNpc and promoted 
anti-inflammatory activation of support cells. In future studies, we will determine mechanisms by 
which astrocytes and microglia are involved in the neurodegeneration triggered by intranasal 
administration of α-Syn PFF. 
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Accumbal dynorphin neurons control stress-induced ethanol drinking 
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Background: Alcohol use disorder (AUD) is a chronic medical condition often comorbid with 
stress-related psychiatric disorders. Despite existing pharmacotherapies, new treatments are not 



possible without understanding the pathological mechanisms of AUD. One mechanism important 
in AUD is epigenetic regulation of transcription by histone methyltransferases like G9a. Our 
previous results show that G9a downregulation in the nucleus accumbens (NAc) suppresses stress-
induced ethanol intake; however, the specific mechanism is unknown. Here we investigated the 
genes altered by NAc G9a, the specific NAc cell types important for the effects of G9a, and tested 
for a functional role of a single G9a target gene on stress-induced alcohol drinking. 
Methods: Since G9a can modify the expression of many genes, we found a top candidate gene: the 
Potassium Two-Pore Domain Channel Subfamily K Member 1 (KCNk1). KCNk1 regulates resting 
membrane potential and is highly expressed in dynorphin-positive NAc neurons. Since dynorphin 
neurons are have a key impact on reward, motivation, and stress response, we tested if reducing 
mRNA levels of KCNk1 or G9a in NAc dynorphin neurons would suppress stress-induced ethanol 
intake. We used cre-dependent, double-floxed inverse orientation adeno-associated viral vectors 
with a short hairpin RNA (shRNA) targeted to G9a (AAV-DIO-shG9a) or KCNk1 (AAV-DIO-
shKCNk1), or a control vector, injected into the NAc of Dyn-cre female and male mice. After 3 
weeks of recovery, we performed two-bottle choice drinking (15% ethanol vs water) for 2hrs/day 
5d/week for 4 weeks. In the 5th week, the kappa opioid receptor agonist and pharmacological 
stressor U50,488 (5 mg/kg, i.p.) was injected 30 mins before two additional drinking sessions. 
 Results: All mice increased ethanol intake equally over the 4 weeks of baseline drinking, as neither 
the G9a nor the KCNk1 knockdown had a significant effect. However, U50,488 significantly 
increased drinking in the control group, but this was suppressed by either a G9a or a KCNk1 
knockdown. 
 Conclusion: Reducing either G9a or KCNK1 specifically in NAc dynorphin-positive neurons was 
sufficient to suppress stress-induced ethanol drinking. These results suggest that NAc G9a acts by 
reducing KCNk1 specifically in DYN+ neurons.  
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In vitro testing of histone methyltransferase activity for future drug 
discovery 
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G9a (Euchromatic Histone Lysine Methyltransferase 2, EHMT2) is a histone methyltransferase 
that interacts with G9a-like-protein (GLP/EHMT1) to regulate gene expression by adding 
repressive histone H3 lysine dimethylation marks, including H3K9me2. Through controlling these 
epigenetic marks, G9a and GLP influence chromatin accessibility and stabilize transcriptional 
programs that contribute to cellular identity and plasticity. Dysregulation of G9a-mediated 
repression has been implicated across multiple disease, including neuropsychiatric disorders, 
cancer progression, alcohol use disorder, and and other substance use disorders. In addiction-
related models, G9a-dependent methylation has been associated with persistent transcriptional 
remodeling that can support maladaptive behavioral phenotypes, motivating interest in G9a as a 
druggable epigenetic target for neuroscience-focused therapeutic discovery. UNC0642 and 
UNC1479 are selective small-molecule inhibitors of both G9a and GLP, i.e. they 
pharmacologically suppress H3K9 dimethylation. To assess their use in vitro for drug discovery 
of other agents that reduce H3K9me2, HEK293 cells were treated with several doses of either 
UNC0642 of UNC1479 and the levels of H3 total protein plus H3K9me2 levels were analyzed by 
Western blot. We found that UNC0642, but not UNC1479, produced a dose-dependent reduction 
in H3K9me2. Collectively, these data support UNC0642 as a useful compound for studying G9a-



regulated epigenetic repression and provide a foundation for future investigations of G9a-targeted 
strategies in addiction- and disease-relevant systems. Future studies will use this assay to test novel 
G9a inhibitors that could potentially be used to treat diseases like cancer or substance use 
disorders. 
 
Poster #66 
 

Low Serotonin, High Pressure: Sex-Dependent Alterations in 
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Serotonin (5-HT) is critical for hippocampal neuroplasticity and microglia regulation, while ACE2 
influences peripheral and central tryptophan levels, a precursor of serotonin. Reduced serotonin is 
associated with impaired neuroplasticity and altered neuroimmune states. Hypertensive stress can 
further affect neurovascular and behavioral outcomes. We tested whether ACE2 deficiency, which 
lowers serotonin levels, affects adult neurogenesis in the dentate gyrus, microglial activation, 
blood pressure, and behavior under DOCA-salt-induced hypertension, and whether these effects 
differ between sexes. Adult male and female ACE2 knockout (KO) and control mice underwent 
DOCA-salt treatment. We measured systolic blood pressure, peripheral and central tryptophan and 
serotonin levels, cell proliferation using BrdU labeling, microglial density via Iba1 
immunostaining, water intake, and behavior (anxiety-like behavior and cognition). Our data show 
that serotonin levels were generally higher in females but reduced in both sexes under ACE2 
deficiency. Region-specific changes were most evident in the hippocampus, important for mood 
and memory, and the hypothalamus, which mediates metabolic stress responses. Female ACE2 
KO mice developed hypertension and showed increased BrdU+ cell survival, but unlike control 
females, they did not exhibit elevated tryptophan or serotonin levels following DOCA-salt 
treatment. Male ACE2 KO mice showed no changes in blood pressure. Saline intake increased in 
all hypertensive mice, but female ACE2 KO mice consumed markedly more. ACE2 deficiency 
was associated with an overall increase in microglial density. Behavior testing revealed that 
hypertension increased anxiety-like behavior in both sexes, but ACE2 deficiency appeared 
protected, even in hypertensive female ACE2 KO mice. Together, these findings indicate that 
ACE2 deficiency and reduced serotonin levels are associated with altered hippocampal 
neuroplasticity and behavior responses under hypertension. Sex differences emerged as an 
outcome, with female ACE2 KO mice showing the greatest susceptibility in blood pressure and 
water intake. These findings indicate how ACE2-dependent serotonin alterations may interact with 
vascular stress to affect neuroplasticity, neuroimmune function, and behavior. 
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Rationale: No FDA-approved treatment exists for the millions of Americans who are affected by 
traumatic brain injury (TBI).  In our past work, we have shown that post-TBI pharmacological 
increase of Kv7 K+ channels opening, with the FDA-approved anticonvulsant retigabine (RTG), 
has short- and long-term beneficial effects. Nonetheless, different anti-convulsive drugs have 
failed in clinical trials as post-TBI treatment. Hence, we hypothesize that RTG treatment must act 
as a post-TBI treatment through mechanisms of action beyond the reduction of neuronal activity.  
 
Methods: A closed-head blunt TBI model was used to replicate the injury conditions. The 
therapeutic effects of opening different subunits of the Kv7 channels (subunits 2-5) were tested 
using post-TBI injections of different compounds. TBI-induced acute blood-brain barrier (BBB) 
breakdown, long-term neuronal hyperexcitability, and neuroinflammation were quantified. Finally, 
we performed Förster Resonance Energy Transfer (FRET) experiments and tested Kv7 binding to 
other channels.  
 
Results:  Our experiments show, for the first time, that RTG treatment acutely reduces TBI-induced 
BBB breakdown. Such a mechanism of action may help explain the multiple beneficial effects of 
RTG treatment post-TBI. More specifically, we observed reduced BBB leakage after Kv7.2-5 
opening with RTG and Kv7.4 opening with Fasudil, but not Kv7.2-3 opening with RL648_81. 
Furthermore, our experiments reveal that astrocytes in mouse brains express Kv7.4. We also 
observed, for the first time, that Kv7.4 and the water channel APQ4, all expressed in astrocytes, 
physically bind to each other.  
 
Conclusions: Our results show that pharmacological facilitation of Kv7 opening works as a post-
TBI treatment by acutely reducing BBB leakage. Interactions between Kv7.4 and AQP4 may 
represent a regulatory mechanism of BBB integrity and astrocytic swelling.  
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Combined behavioral effects of genes associated with autism spectrum 

disorder and Alzheimer's disease in mice. 
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Autism Spectrum Disorder (ASD) and Alzheimer's Disease (AD) share unexpected yet profound 
symptoms. ASD is a neurodevelopmental disorder that arises in early childhood, primarily 



affecting social communication, cognition, and behavior. In contrast, AD is a progressive 
neurodegenerative disorder that impairs memory and executive function in older adults. Although 
these conditions manifest at opposite ends of the lifespan, they appear to share common 
mechanisms, including dysregulated neurotransmitter systems. Both disorders are also associated 
with overlapping genetic risk factors and pathological changes, such as abnormal processing of 
amyloid precursor protein (APP). Furthermore, ASD patients have a higher risk of developing 
early AD. This study investigated whether a SHANK3B mutation, frequently implicated in ASD, 
exacerbates neurodegenerative changes in an APP knock-in (APP-KI) mouse model of AD. 
Behavioral assessments were conducted at 6 and 12 months of age using a battery of tests including 
Y-maze, open field, light-dark box, novel object recognition, social interaction, and tail suspension 
tests. These assays were used to evaluate spatial working memory, anxiety-like behavior, social 
behavior, and depression-like behavior. Both APP-KI and SHANK3B/APP mice exhibited social 
impairments, reduced novelty preference, and increased depression-like behavior, with deficits 
becoming more severe with age and varying across genotypes. In addition to behavioral 
characterization, we are investigating vascular pathology associated with AD, particularly cerebral 
amyloid angiopathy (CAA). Our pilot immunostaining experiments examining the colocalization 
of amyloid-? and the endothelial marker CD31, which is associated with tight junctions at the 
blood-brain barrier, indicate that vascular accumulation of amyloid-β might be a substrate for the 
relationship between ASD and AD. Together, these findings suggest that ASD-related impaired 
clearing of amyloid-β may accelerate AD-induced cognitive and behavioral decline, underscoring 
the importance of early intervention strategies targeting shared molecular pathways between 
neurodevelopmental and neurodegenerative disorders.  
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The purpose of this study is to understand how people process language, specifically when they 
have to make challenging decisions about different properties of language. It is unclear whether 
comparable cognitive control mechanisms are operating when individuals perform demanding 
tasks involving the semantic and phonological properties of language. To address this, we adapted 
two validated paradigms traditionally used to examine semantic control so that they could be 
applied to phonological processing. In our phonological version of the Associates Task, 
participants choose which of the three options are most related to a target word on the basis of 
meaning or sound. We manipulated control demands by varying the strength of the semantic or 
phonological connection. In the phonological version of the Feature Selection task, participants 
identify the option that best matches a target on a specific semantic feature (such as size) or a 
phonological feature (such as ending sound). We manipulated control demands in the high control 
conditions by including a strong but irrelevant lure option, which should require participants to 
suppress these automatically activated competitors. Preliminary behavioral results show a similar 
pattern across both semantic and phonological processing. We found similar accuracy and reaction 
time patterns across linguistic domains: for both semantic and phonological tasks., performance 
was worse during high control conditions. This pattern of performance in the high control 
conditions suggests that the novel phonological paradigms elicited the expected control related 
demands. This is consistent with the hypothesis that cognitive control operates similarly across 



different types of linguistic information. Additionally, the study produces a normed set of 
phonological stimuli that can support future research on language and cognitive control. 
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programs underlying corneal duplication in the four-eyed fish 
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The eye of the four-eyed fish, Anableps anableps, is composed of a split cornea, a single pyriform 
lens, and a sub-functionalized retina that enables simultaneous aerial and aquatic vision. Aerial 
light passes through the dorsal cornea to reach the ventral retina, whereas underwater light crosses 
the ventral cornea to stimulate the dorsal retina. With a single optic nerve integrating both inputs, 
this species has evolved specialized adaptations that support dual-environment vision. Although 
corneal subdivision is central to this system, the molecular mechanisms that generate and stabilize 
the duplicated cornea remain unknown. To define the developmental basis of corneal duplication, 
we performed bulk RNA sequencing comparing eyes before split (Stage 2) with those at the 
beginning of corneal splitting (Stage 3). We identified 671 genes significantly upregulated at Stage 
3, revealing activation of a distinct transcriptional program coincident with duplication. To resolve 
the spatial organization of this program, we applied 10x Genomics Visium spatial transcriptomics 
to Stage 3, Stage 5, and adult corneas. Spatial analysis revealed elevated expression of extracellular 
matrix remodeling genes during corneal duplication, accompanied by spatially restricted 
morphogen signaling domains. In contrast, epithelial barrier markers were low during early stages 
and progressively enriched in adults, consistent with tissue maturation and stabilization of the 
bifurcated structure. Together, these findings support a model in which localized matrix 
remodeling and spatial re-patterning of conserved developmental pathways initiate corneal 
splitting, followed by progressive epithelial differentiation that stabilizes the duplicated organ. 
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Behavior Remains Intact 
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Anxiety disorders are the most common psychological disorder nationwide, with a lifetime 
prevalence of 34% in the United States alone. Previous studies have shown changes in motor 
behavior like reaction time in people with anxiety disorders (PwAD). Movement readiness brain 
potentials (MRPs), represent aspects of movement preparation, sensory integration, and decision-
making but no study has directly examined MRP changes in PwAD over the course of learning 
and retention. Thus, the purpose of this study is to investigate how MRPs change during skill 
learning and retention in PwAD. 31 participants [w/anxiety disorder (n=13), w/o anxiety disorder 
(n=18)] performed a visuomotor adaptation task. In this task, they learned and recalled how to 



reach to a target using cursor corresponding to their hand movement on screen. During testing, the 
cursor and hand movement became incongruent, forcing the participant to adapt their movement. 
To successfully hit the target, the participant adapted 45 degrees counterclockwise to offset the 
incongruency (Adaptation). After learning, they were asked to maintain their learned movement 
without the cursor (Retention). MRP amplitude was collected via EEG prior to and at movement 
initiation in both Adaptation and Retention. We found significant decreases in MRP amplitude in 
PwAD compared to those without. Moreovoer, we found that Adaptation exhibited higher MRP 
amplitude compared to Retention. Our results show, that PwAD demonstrate compensatory brain 
mechanisms to learning and retain motor skills. These findings have implications for 
neurorehabilitation and signal that AD should be considered during the rehabilitation process.  
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Purpose: 
Meibomian gland dysfunction (MGD), the leading cause of evaporative dry eye disease, is 
characterized by obstruction of the gland orifice due to hyperkeratinization. This obstruction 
reduces the lipid secretion necessary for ocular surface lubrication and promotes inflammation. 
We investigated whether a novel Resolvin D6 isomer (RvD6i) reduces ILβ1β-induced 
hyperkeratinization in an organotypic mouse meibomian gland culture. In parallel, we developed 
and evaluated single - and three -dose Complete Freund's Adjuvant (CFA) protocols to induce 
MGD in a mouse model. 
Methods: 
For in vitro studies, upper tarsal plates from C57BL/6 female mice (2 months, N=12) were excised, 
dissected in cold PBS with antibiotics/antimycotics, and kept on ice prior to incubation. Explants 
were cultured at the air-liquid interface in 24-well plates at 37°C and 5% CO? for two days in one 
of the following conditions: vehicle (DermaLife Basal medium), IL-1β (50 ng/mL), or IL-1β + 
RvD6i (1 µg/mL). Media were changed twice daily. Keratinization was assessed using Jess 
capillary western blot and immunohistochemistry with anti-Keratin 1 (Krt1) antibody. 
For in vivo studies, mice were anesthetized and injected with CFA (10 µL) into the palpebral 
conjunctiva of the right upper and lower eyelids, either as a single dose (n=9) or three doses (n=7; 
days 0, 2, and 6). Corneal sensitivity, tear volume, and fluorescein staining were measured over 
one month to assess model effectiveness. 
Results: 
After two days of IL-1β treatment, Krt1 expression was strongly upregulated, while co-treatment 
with RvD6i reduced Krt1 levels by approximately 80%, confirmed by immunohistochemistry. In 
vivo, a single CFA dose did not alter corneal sensitivity at days 6, 15, or 20 post-injection. In 
contrast, the three-dose CFA protocol produced a more robust MGD model, demonstrating a 
significant 30% reduction in corneal sensitivity at days 9, 17, and 23. 
Conclusions: 
Both an organotypic MGD culture model and in vivo CFA-induced MGD mouse models were 
established. In organotypic culture, RvD6i markedly reduced IL-1β-induced keratinization, 
supporting its potential therapeutic role in treating evaporative dry eye disease. 
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The four-eyed fish, Anableps anableps inhabits the waterline and are capable of simultaneous 
above and below water vision. In the Anableps retina, dorsally or ventrally restricted expression 
of photosensitive opsin proteins are associated with detection of light from below or above the 
waterline, respectively. In the vertebrate retina, the presumptive retina becomes spatially 
regionalized into a dorsal domain marked by the expression of dorsal enriched genes such as tbx5b, 
and a ventral domain characterized by the expression of vax2. Previous work from our lab 
identified candidate cis-regulatory elements (CREs) near genes that control regionally restricted 
expression in the retina, among the most represented regions of open chromatin, resides the tbx5b 
gene. Here we used zebrafish transgenesis to functionally assess enhancer activity for two high 
confidence candidate CREs in the intronic region of tbx5b gene. Our results showed both candidate 
elements drove reporter expression in the dorsal retina, recapitulating endogenous tbx5b 
expression during retinal development. Additionally, one enhancer drove expression in the heart, 
while the other showed activity in the brain. In conclusion, we have identified two putative retina 
enhancers with potential multi-tissue functions in the four-eyed fish, providing new insights into 
the regulatory mechanisms underlying retinal development and evolutionary adaptation. 
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Evolutionary innovations of the eye are rare, and few species offer as strong a model for studying 
eye modifications as the four-eyed fish (Anableps anableps) which evolved a dorsoventrally 
subfunctionalized retina tuned for simultaneous aerial and aquatic vision. During development, 
the four-eyed fish undergoes a restructuring of the eye resulting in a split pupil and a specialized 
cornea. Bulk RNA-seq from dorsal and ventral retina revealed differential expression of several 
patterning genes, notably an ortholog of the nuclear receptor nr2f2, a known regulator of vertebrate 
eye and brain development. ATAC-seq revealed differentially represented regions of open 
chromatin associated with the dorsal retina within an intron of the nr2f2 gene that was investigated 
as a putative enhancer element. Whereas mammals and zebrafish (Danio rerio) possess a single 
nr2f2 gene, we identified two paralogs in the four-eyed fish, only one of which is enriched in the 
dorsal retina. To determine the origin and divergence of these paralogs, we analyzed genomic 
synteny and protein sequence relationships between four-eyed fish nr2f1/nr2f2 genes and zebrafish 



nr2f1a, nr2f1b, and nr2f2. Developmental spatial transcriptomics confirmed distinct expression 
profiles for the two nr2f2 copies. Using hybridization chain reaction (HCR), we demonstrated the 
expression pattern of the differentially expressed paralog in the Four-eyed Fish retina. 
Additionally, we tested a cis-regulatory element (CRE) located in the intron of the nr2f2 gene using 
the tol2 transposase system to generate transgenic zebrafish expressing eGFP where the CRE is 
active that shows activity in developing zebrafish brain and retina. Because these lineages diverged 
at least 200 million years ago, the retinal eGFP expression indicates long-term conservation of a 
gene regulatory network accessing this dorsally associated retina CRE. Overall, our data reveals 
that the four-eyed fish harbors a divergent nr2f2 paralog while partially preserving a conserved a 
regulatory program, suggesting that the evolutionary modification of an ancestral regulatory 
network may influence the unique dorsal retinal specialization of the four-eyed fish.  
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Purpose: Chronological age prediction from brain MRI ("brain age estimation"), using routine T1-
weighted and FLAIR scans, has been developed as an informative biomarker for quantifying brain 
health. However, brain age estimates from corresponding T1-weighted and FLAIR data have not 
been directly compared. 
 
Method: Cortical surfaces were generated from T1-weighted scans using the FreeSurfer software 
package. After quality control checks, resampled vertex-wise cortical thickness maps were used 
as input to a Graph Convolutional Network (GCN) model that predicted chronological age based 
on the cortical thickness maps. Saliency maps were computed to identify cortical regions that 
strongly influenced the age prediction, providing localized signatures of cortical aging. 
FLAIR scans underwent preprocessing including bias-field correction and white matter 
hyperintensity (WMH) segmentation. After transformation to a standard template space, the WMH 
binary masks were used as input to a 3D Convolutional Neural Network (CNN) that estimated 
chronological age from WMH saliency maps were computed to extract localized aging signatures. 
 
Result: The T1-based GCN model estimated chronological age with a mean absolute error (MAE) 
of 4.84 years.  The FLAIR-based CNN model achieved an MAE of 4.67 years. The GCN tended 
to underestimate the ages of young brains and overestimate the ages of old brains; the CNN's errors 
were more evenly distributed across age. The ongoing phase of this project focuses on integrating 
the GCN and CNN into a unified multimodal brain age estimator. Combining multimodal MRI-
derived features is expected to improve chronological age prediction and enhance ability to 
examine how deviation from expected brain age relates to risk factors. 
 
Conclusion: Different MRI modalities provide different information to the brain age estimation 
problem, and brain age estimators from these different modalities are not identical.  The 
neuroimaging dataset provides the ideal setting for assessing the relationship between risk factors 
and multimodal neuroimaging-based brain age estimates. 
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Introduction: Glioblastoma (GB) is the most aggressive primary brain tumor in adults, with a 5-
year overall survival of ~5%. Progress toward improving patient outcomes has been hindered by 
limited therapeutic options, few effective clinical trials, and a lack of robust prognostic biomarkers. 
Although overall prognosis remains poor (median survival of ~15 months), individual patient 
survival varies widely. This variability highlights the need for reliable biomarkers capable of 
stratifying patients into clinically meaningful prognostic groups to better inform clinical decision-
making and optimize clinical trial design. Human endogenous retroviruses (HERVs), which 
comprise ~8% of the human genome, have recently been implicated in GB biology and correlated 
with patient survival. However, despite these emerging associations, the prognostic utility of 
HERV expression remains largely unexplored. 
 
Objective: To assess the prognostic potential of HERVs as biomarkers for glioblastoma. 
 
Methods: Secondary analysis of RNA-Seq datasets from The Cancer Genome Atlas (TCGA), 
including Telescope (a computational software tool providing locus specific estimation of HERV 
expression), Principal Component Analysis, Genomic Regions Enrichment of Annotations Tool, 
Pathway Analysis, Kaplan-Meier analysis. 
 
Results: Applying in silico analyses to the datasets from TCGA, we determined a locus-specific 
HERV expression for glioma that identified 211 HERVs significantly dysregulated across 
comparisons of GB, low-grade glioma (LGG), and normal brain (NB). Based on this analysis we 
developed a HERV-based scoring algorithm that segregated GB, LGG, and NB. Moreover, we 
have developed a risk score (RS-13) based on the RNA expression of 13 HERV loci, which 
stratifies GB patients into four distinct survival groups, outperforming conventional gene-based 
classifiers. 



 
Conclusions: Our data provides a strong framework for the development of HERV-based GB 
survival biomarkers, expanding new opportunities for prognostic tools and potentially supporting 
therapeutic approaches. 
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Biologically active lipid mediators, such as eicosanoids, neuroprotectin and specialized pro-
resolving mediators, regulate crucial inflammatory neurodegenerative pathways but present in 
trace amounts, however their precursors are substantially more abundant in biological samples. 
Targeted lipidomic is the most effective approach for the quantitative screening of lipid mediators 
with very low detection limits and provides robustness for high-throughput detection of precursor 
molecules. In current investigation, extraction methods for plasma and brain tissues were 
optimized using modified Bligh and Dyer approaches, in addition to modified Folch to create the 
best standardized methods for tissue and plasma. Solid phase extraction of plasma and tissue 
samples were accomplished to improve analytical sensitivity and lower matrix effects by cleaning 
up biological samples to eliminate ion-suppressing impurities. Reversed-phase C-18 cartridges 
were used to purify the desired lipid mediators for effective recovery. Chromatographic separation 
of lipid mediators and their precursors was achieved on Waters ACQUITY premier UPLC utilizing 
BEH C-18 column using gradient mode. Mass Spectrometer detection was accomplished on a 
Waters Xevo TQ Absolute using multiple reaction monitoring (MRM) to acquire product-
precursor ion transitions of each analyte to increase signal-to-noise ratios. Electrospray ionization 
was conducted in the negative ion mode. Data analysis and peak integration were done using 
TargetLynx software and stable isotope-labeled internal standards added in the samples were used 
for the relative quantification of each analyte. We presented that method was quite sensitive and 
precise in separating all the analytes and displayed the presence of various signaling lipid 
mediators, and their precursors in plasma and tissue samples. The MRM-based lipidomic approach 
provides a comprehensive snapshot of lipid alterations in biological systems, delivering valuable 
insights for identifying biomarkers. 
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Using oxytocin receptor reporter (OXTR-Venus) mice, we previously described sexually 
dimorphic expression of oxytocin receptors (OXTR) in the mouse retina. Oxytocin and 
vasopressin are closely related neuropeptide hormones synthesized by neurons in the 
hypothalamus and released into the systemic circulation from the neurohypophysis in response to 



physiological demands. Oxytocin facilitates parturition and lactation by binding to OXTR, thereby 
inducing contraction of the uterus and mammary glands, respectively. However, neither the 
biological effects of oxytocin nor the source of oxytocin in the retina are not well understood. 
Vasopressin, in contrast, regulates water retention and blood pressure. Notably, vasopressin is 
synthesized by cells in the retina and plays a role in maintaining the circadian rhythm. Unlike 
vasopressin, oxytocin does not appear to be synthesized in the retina. Given that vasopressin binds 
to and activates the OXTR due to structural similarities between their receptors, we hypothesized 
that retinal OXTR is activated by locally produced vasopressin. To address this hypothesis, 
immunohistochemical labeling of vasopressin in the retina from OXTR-Venus mice was 
performed to determine the anatomical relationship between OXTR-expressing cells and 
vasopressin-synthesizing cells in the retinal. Vasopressin immunoreactivity was detected in large 
cells within the ganglion cell layer that resemble intrinsic photosensitive ganglion cells. It was also 
observed in small cells within the inner nuclear layer. The close proximity of vasopressin-
immunolabeled cells to OXTR-Venus cells in both retinal layers suggest a potential interlaction 
between local vasopressin signaling and retinal OXTR in regulation of circadian rhythm. 
 
Poster #80 
 

TET2 Expression Correlates with IDH1 Mutation and Favorable 
Clinical Features in Low-Grade Glioma: Insights from a TCGA 

Cohort 
 
Steven D Scahill, Hyunmin Ko, Nipun Varukattu Babu, Monika Rak, Giulia Monticone, Miele 
Lucio, Sun Young Kim, Won Seok Yang 
School of Medicine Department of Genetics, School of Medicine Department of Interdisciplinary 
Oncology 
 
TET2 Expression Correlates with IDH1 Mutation and Favorable Clinical Features in Low-Grade 
Glioma: Insights from a TCGA Cohort 
Steven D Scahill, Hyunmin Ko, Nipun Varukattu Babu, Monika Rak, Giulia Monticone, 
Miele Lucio, Sun Young Kim, Won Seok Yang 
Background 
Diffuse low-grade gliomas (LGGs) exhibit marked molecular heterogeneity, with mutations in 
IDH1 representing a defining alteration associated with extensive epigenetic remodeling. TET2 
encodes a dioxygenase that mediates active DNA demethylation and participates in regulation of 
the epigenetic landscape. Despite the central role of epigenetic dysregulation in LGG, the clinical 
significance of TET2 expression in this tumor type remains incompletely understood. 
Methods 
Transcriptomic, mutational, and clinical data from the LGG cohort of The Cancer Genome Atlas 
were analyzed using datasets accessed through cBioPortal. Associations between TET2 mRNA 
expression and molecular features were assessed, and survival outcomes were evaluated using 
Kaplan-Meier analysis. 
Results 
Elevated TET2 expression was observed in LGG relative to reference normal brain datasets. 
Higher TET2 expression was associated with improved overall survival (p = 0.041) and 
progression-free survival (p = 0.023). Subgroup analysis demonstrated a survival association 
within astrocytomas (overall survival p = 0.048), whereas no significant relationship was observed 
among oligodendrogliomas. Notably, tumors with high TET2 expression exhibited a significantly 



greater prevalence of IDH1 mutation (p = 0.005). Genomic alterations affecting TET2 were 
uncommon (1.2%, 6/514) and consisted exclusively of missense variants. 
Conclusions 
TET2 expression is enriched in IDH1-mutant LGG and is associated with favorable clinical 
outcomes. These findings suggest that TET2 expression may reflect the epigenetic context of 
IDH1-driven gliomagenesis rather than functioning as an independent prognostic determinant. 
Further investigation incorporating multivariable modeling and functional studies will be required 
to define the mechanistic relationship between TET2 activity and the epigenetic architecture of 
IDH-mutant gliomas. 
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Introduction: 
Chronic opioid use leads to lasting increases in drug-seeking behavior; however, the molecular and 
cellular mechanisms remain unclear. One possible mechanism involves phospholipase Cgamma1 
(PLCg1) signaling in the nucleus accumbens shell (NAcSh). We previously found that many 
mitochondrial proteins are altered by NAcSh PLCg1, heroin, or both, suggesting an interaction 
between PLCg1, heroin, and mitochondria. We hypothesized that heroin-induced mitochondrial 
dysregulation in the NAcSh occurs during heroin seeking, and that PLCg1 protects against heroin-
induced mitochondrial dysregulation. 
 
Experimental Approach: 
We first used stereotaxic surgery to bilaterally infuse an AAV expressing shRNA to reduce PLCg1 
levels (AAV-shPLCg1) or a control virus into the NAcSh of rats. Then we allowed rats to self-
administer heroin or saline for 12 days in a 2x2 design. After seven days of forced abstinence, rats 
underwent a 30 min heroin-seeking test, and NAcSh tissue was collected. We used high-resolution 
respirometry to measure rates of oxidative phosphorylation (OXPHOS) and mitochondrial 
efficiency. 
 
Results: 
Interestingly, heroin combined with PLCg1 knockdown increased OXPHOS capacity, indicating 
elevated mitochondrial ATP production. Mitochondrial efficiency was also enhanced by either 
heroin or PLCg1 knockdown. 
 
Discussion: 
These results show that mitochondrial activity increases during heroin seeking, and that 
endogenous PLCg1 protects against these changes in OXPHOS and efficiency. The observed 
mitochondrial adaptations may contribute to the increased heroin-seeking behavior following a 
NAcSh PLCg1 knockdown. Ongoing experiments aim to determine whether these mitochondrial 



changes are causal. Ultimately, these findings could identify new therapeutic targets for substance 
use disorders and improve our understanding of mitochondrial involvement in addiction. 
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Background: Scientific advances in pediatric cancer treatments have resulted in record-high patient 
survival rates. Therefore, pediatric cancer research is shifting to improving life after cancer. We 
hypothesize that methotrexate (MTX) chemotherapy causes epigenetic changes leading to late 
effects including cognitive deficits, increased neuroinflammation, and changes to genes related to 
myelination. 
 
Methods: The hypothesis was tested using two specific aims. Specific Aim 1 (ex vivo): nucleic 
acids were isolated from brain tissue collected from deceased patients and aged-matched controls. 
The isolated RNA was tested using a microarray of neuroinflammation genes. DNA methylation 
was tested for similar genes. Bioinformatics was used to create a heat map, pathway analysis and 
identify gene expression differences. Specific aim 2 (in vitro): Neural Progenitor Cells (NPCs) 
derived from cord blood were cultured and differentiated into dopaminergic neuronal cells. 
Differentiation was verified using immunocytochemistry (ICC) to visualize tyrosine hydroxylase 
(TH) and beta-III tubulin (Tuj1). TH marks the precursor to dopamine while Tuj1 highlights 
microtubules of neurons. With the differentiated dopaminergic cells, a dose curve for MTX was 
established.  
 
Results: Ex vivo: 12 genes were identified to have abnormal regulation in both DNA and RNA 
related to immune response, proton pumps, myelin sheath, and neuronal survival. In vitro: 
Currently, NPCs are being cultured and differentiated into dopaminergic neuronal cells. The first 
test of ICC showed both TH and Tuj1 present. Our lab is currently establishing a dose curve for 
MTX.   
 
Conclusions: The present study provides information regarding gene-environment interactions and 
thus reveals candidate risk genes contributing to neuropsychiatric late effects. Our study suggests 
the need for longitudinal screening of late effects in pediatric cancer survivors so they may thrive 
in adulthood.    
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The vertebrate retina establishes dorsal-ventral (D-V) boundaries through spatially restricted gene 
expression, enabling differential processing of light from distinct environments. In the surface-
dwelling four-eyed fish Anableps anableps, the dorsal retina receives light from underwater, 
whereas the ventral retina detects light from above the waterline, a specialization enabled by the 
evolutionary expansion of the ventral retina that permits simultaneous aerial and aquatic vision. 
Despite evidence of asymmetric gene expression in the Anableps retina, the regulatory 
mechanisms governing the establishment of these distinct retinal territories remain poorly 
understood. Here, we performed bulk RNA sequencing (RNA-seq) to identify genes differentially 
expressed between dorsal and ventral retina, and ATAC-seq on bisected retinae to map open 
chromatin regions and putative cis-regulatory elements (CREs) associated with D-V patterning. 
We identified a dorsal retina-enriched gene desert containing a putative enhancer cluster composed 
of multiple CREs, located adjacent to a dorsally restricted gene. Comparative genomic analysis 
using mVISTA revealed that this enhancer cluster is evolutionarily conserved, suggesting a critical 
regulatory role in retinal D-V patterning. Spatial transcriptomics and Hybridization Chain 
Reaction (HCR) confirmed dorsal-specific expression of the candidate gene, while single-nucleus 
RNA sequencing (snRNA-seq) localized its expression predominantly to the inner nuclear layer 
(INL) of the dorsal retina. Consistently, Hi-C analysis demonstrated significant chromatin 
interactions between the enhancer cluster and the candidate gene, placing both within the same 
topologically associating domain (TAD). To functionally test this extended regulatory interval, we 
leveraged the compact genome of the spotted green pufferfish (Tetraodon nigroviridis), which 
enabled cloning of nearly the entire orthologous enhancer cluster intact. Transgenic assays in both 
mouse and zebrafish showed that this Tetraodon enhancer cluster directs eGFP expression 
specifically to the dorsal retina. Together, these findings uncover a conserved regulatory 
mechanism underlying dorsal-ventral retinal patterning and provide broader insight into the 
genetic basis of vertebrate visual. 
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Background: Chromosome 22q11.2 deletion syndrome (22q11.2DS) is a multigenic 
neurodevelopmental disorder characterized by visuospatial deficits, social-emotional impairment, 
and up to 33% risk of schizophrenia spectrum disorder. Configural face processing is the ability to 
discriminate faces based on spatial relationships among features. This perception is foundational 
to social cognition and is known to be vulnerable to developmental disruption. Impairments in 
both basic visual discrimination and configural face processing have been implicated in the 
socioemotional phenotype of 22q11.2DS. Methods: Adolescents with 22q11.2DS (n = 18) and 
typically developing controls (TD; n = 15), aged 9 to 18, completed the Jane Face Discrimination 
Task measuring featural, configural/spacing, contour, and basic visual discrimination (control) 
processing. Results: MANOVA revealed a significant overall group difference (Pillai = 0.58, 
F(4,26) = 9.07, p < 0.001), with no significant effects of sex or age. Post-hoc ANCOVAs 
controlling for age and sex showed TD outperformed 22q11.2DS on all conditions, with all 
surviving FDR correction: featural (p < 0.001, d = 1.51), basic discrimination control (p < 0.001, 
d = 2.07), spacing (p = 0.008, d = 0.86), and contour (p = 0.014, d = 0.87). A significant Age × 
Diagnosis interaction for spacing accuracy (p = 0.034) indicated that configural processing 
improved with age in TD but not in 22q11.2DS, suggesting an arrested developmental trajectory 
specific to second-order face processing. Conclusions: These findings demonstrate broad face 
discrimination impairments in 22q11.2DS consistent with underlying visuospatial deficits, with a 
specific failure of configural processing to develop normally with age. This developmental arrest 
may contribute to the persistent socioemotional difficulties characteristic of the syndrome. 
Ongoing work: will examine the neural correlates of face processing performance in 22q11.2DS 
and TD using existing structural MRI and diffusion tensor imaging (DTI) data, with the goal of 
linking regional gray matter volume and white matter connectivity to individual differences in task 
accuracy. 
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Pyramidal neurons in the dorsal hippocampus -dCA1 are excitatory neurons modulated by 
environmental cues. While a population of dCA1 cells encodes spatial location, a separate group 
is activated by reward probability and encounters. Since "rewards" are predicted at "locations", 
we sought to determine how spatiotemporal patterns in dCA1 ensembles resolve contextual 
preference relative to reward encounters. We examined these encoding patterns in 
biased place preference tasks for reward acquisition and complex discrimination of reward 
magnitudes. Behavioral tests for mice without neural implants revealed a higher sensitivity to 
discriminating between two locations associated with reward magnitude (2%/20% sucrose, in 
comparison to "detecting a reward (0%/16% sucrose)". Analysis of dCA1 single unit during pre-
conditioning revealed, the peak firing position of cells is around the less preferred context. 
Therefore, when the contextual preference is biased with a reward (0%/16%) or  higher magnitude 
reward (2%/20%), a change in dCA1 firing rate around context entry events reflect updated spatial 
preference. Interestingly, the context of lower preference with no associated reward (0%) or reward 
of lower value (2%) elicits stronger firing response when compared with alternative contexts with 
higher reward values (16% and 20% respectively). We conclude that spatiotemporal mapping of 
the dCA1 ensemble and threshold of peak FR change encodes initial contextual preference, is 
remapped by the biased presentation of reward or reward with a higher value. Now, we want to 
investigate VTA-glu innervation of dCA1 encoding spatial learning relative to reward paired with 
optogenetics. 
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Background: Ischemic stroke is a leading cause of death and disability in the United States. Current 
pharmacological therapy for ischemic stroke is limited to removal of the blockage through 
intravenous tissue plasminogen activator (tPA). However, tPA treatments must be delivered within 
a limited time window and do not address the inflammatory and apoptotic signaling in the 
aftermath of stroke that leads to further tissue loss. We have previously shown that administration 
of very long-chain polyunsaturated fatty acids (VLC-PUFAs) that are precursor to elovanoids 
reduce neurological deficits and lesion volume when administered intranasally 2 hours after 
ischemic stroke. The aim of the current study is to define the therapeutic window for the initial 



intranasal administration of VLC-PUFA C-34:6 after stroke using neurobehavioral scoring and 
MRI analysis. Methods: Adult male Sprague-Dawley rats (300-400g) underwent 2 hours of middle 
cerebral artery occlusion (MCAo) via intraluminal suture. VLC-PUFA C-34:6 was delivered 
intranasally at 20 ug per dose initially at 4h, 5h, 6h, or 7h after MCAo for the first dose and at 24h 
and 48 hours for subsequent doses. N=7-9 rats per group. A composite neurological assessment 
and physiological measures of body weight and temperature was taken daily up to 14 days after 
MCAo. Rats were perfused on day 14 and the brain was collected for high resolution ex vivo MRI 
(9.4T Bruker BioSpin). Results: Initial treatment with C-34:6 at 4h, 5h, 6h after MCAo showed 
consistent and significant reductions in neurological deficits on days 1, 2, 3, 7, and 14 after MCAo 
compared to Vehicle. Initial treatment 7h after MCAo revealed significant improvements on 1 day 
but not up to 14 days. Preliminary MRI findings suggest that initial C-34:6 treatment reduced total 
lesion volume at all time points (4h, 5h, 6h, 7h initial treatment) with the greatest reduction seen 
at 4h. Conclusion: VLC-PUFA C-34:6 administered up to 6 hours after MCAo improved 
sensorimotor function and reduced lesion volumes. The improvement seen at 6h with C-34:6 is 
extended compared to the current standard therapeutic window (4.5 hours) for tPA treatment. 
Future directions will further define the ischemic core vs. penumbra using T2W-MRI and compare 
histological parameters.  
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Developing novel therapeutic interventions to treat patients with opioid use disorder (OUD) is 
essential to improving the lives of millions of people that suffer from addiction. While medications 
for OUD do exist, access to these medications remains limited. Possible alternatives to medications 
for OUD include lifestyle changes such as diet or exercise, however, mechanisms underlying these 
changes and their effects on heroin-seeking behavior remain unclear. In recent years, rodent studies 
have shown that ketogenic diets can reduce epilepsy, acute pain, inflammation, and cocaine-
induced locomotion, potentially through antagonistic interactions between adenosine receptors 
and dopamine receptors. However, the utility of a ketogenic diet, and its underlying mechanisms, 
remains unknown in the context of treating OUD. To address this gap, we subjected rats to operant 
heroin self-administration trials and subsequently separated the rats into either a control diet group 
or a ketogenic diet group, balancing for subject weight, sex, lever presses, and number of heroin 
infusions during self-administration. Following a period of abstinence, we tested several types of 
heroin-seeking behaviors. We found that caffeine, a nonselective adenosine receptor antagonist, 
reinstated heroin-seeking behavior in rats, but this effect was significantly reduced in rats fed the 
ketogenic diet. To determine whether this diet-induced reduction in seeking behavior was specific 
to heroin or simply reward-seeking in general, we repeated the study in a second cohort of rats 
where self-administration yielded sucrose pellets, instead of heroin. We found that rats fed either 
the control diet or ketogenic diet both reinstated seeking behavior similarly, and there was no 
significant effect of diet on sucrose seeking. Together, these results suggest that a ketogenic diet 
can specifically reduce heroin-seeking behavior, but not all reward seeking, and that these effects 
may be modulated by adenosine signaling. Because caffeine is a nonspecific adenosine antagonist, 
future studies should manipulate specific adenosine receptors, to better understand this 
mechanism. This data also suggests that a ketogenic diet could help reduce opioid seeking and 
relapse in patients suffering from addiction. 
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Neural Effects of Creative Movement, General Movement, and 
Sedentary Play Interventions on Interpersonal Synchrony in Children 

with Autism Spectrum Disorder: A Preliminary fNIRS Study 
 
Su, W.C.1,2, Srinivasan, S.2, Bhat, A.3 
Neural Effects of Creative Movement, General Movement, and Sedentary Play Interventions on 
Interpersonal Synchrony in Children with Autism Spectrum Disorder: A Preliminary fNIRS Study 
 
Background: Children with Autism Spectrum Disorder (ASD) demonstrate difficulties in 
interpersonal synchrony (IPS), which is linked to atypical activation in the Observation Execution 
Matching System (OEMS). While creative movement (CM) interventions have shown promise in 
improving social and motor skills in children with ASD, the underlying neural mechanisms remain 
unclear. 
Objectives: This pilot randomized controlled trial explored the behavioral and neural effects of 
CM, General Movement (GM), and Sedentary Play (SP) interventions in children with ASD using 
a drumming task. 
Methods: Twenty-four children with ASD (5 -14 years) were randomly assigned to CM, GM, or 
SP groups and completed16 sessions over 8 weeks. CM involved rhythmic music, dance, and yoga 
activities targeting coordination and IPS; GM included exercise and locomotor games; SP involved 
sedentary activities such as reading, building, and arts and crafts. Before and after the intervention, 
children performed solo and social drumming tasks. Cortical activation in the IFG, MFG, STS, 
and IPL was measured using functional Near-Infrared Spectroscopy (fNIRS), and video recordings 
were analyzed for rhythmic, synchrony, and mirroring errors. 
Results: After 8 weeks, children in the CM group showed significant improvements in IPS, with 
fewer rhythmic, synchrony, and mirroring errors (ps < 0.05; 75%-87.5% of children followed this 
trend). Additionally, the CM group demonstrated the most widespread increases in socially 
enhanced activation in the left IFG, STS, and MFG (ps < 0.10; Hedge's g = 0.68-1.34; 87.5%-
100% of children followed this trend). The GM group showed increased activation in the left IFG 
(ps < 0.05; Hedge's g = 1.27; 71.4% of children), while the SP group exhibited increased activation 
in the left STS (p < 0.01; Hedge's g = 1.07; 71.4% of children). Children with lower baseline 
adaptive functioning, social responsiveness, and socially enhanced activation experienced greater 
IPS improvements post-intervention (r = 0.41-0.45, ps < 0.05). 
Conclusions: The current study supports the use of CM intervention in enhancing IPS performance 
in children with ASD and highlights the potential of fNIRS as a tool for tracking and predicting 
intervention outcomes. 
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Anxiety-like behavior is reduced by a ketogenic diet in rats 
 
Danielle Thai, Vivian Truong 
CBS, LSU VetMed 
 
Dietary changes can alter brain function and may influence anxiety-related behavior. The 
ketogenic diet (KD) is a high fat/low carbohydrate diet that can alter brain metabolism. Previous 
studies suggest that a KD may affect behavioral responses to stress and anxiety, but sex-specific 
effects are unclear. In this study, rats first underwent sucrose self-administration and behavioral 
testing while fed with a standard rat chow. Afterwards, rats were maintained on either a ketogenic 
or control diet. Anxiety-like behavior was then assessed using an elevated zero maze, a circular 
platform with two closed sections separated by open arms. The latency to enter the open arms and 
the total amount of time spent in the open arms were measured. The KD-fed rats showed a 
significantly reduced latency time to enter the open area compared to control rats, consistent with 
less anxiety-like behavior. This behavior was most prominent in female rats, indicating a sex-
specific response to the ketogenic diet. These observations demonstrate that dietary intervention 
may regulate anxiety. Understanding this connection may offer insight on new strategies for 
combating anxiety disorders as a function of metabolic state. 
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Brain mechanisms underlying shifts in decision-making during 
contextual cueing 

 
David A. Tomshe, Jason Scimeca, Melissa R. Beck 
Louisiana State University 
 
Response time benefits in visual search are a well-established outcome of navigating repeated 
contexts, known as contextual cueing. The effect has been demonstrated across simplistic, low 
complexity stimuli to complex, real-world/naturalistic stimuli. However, it is unclear how 
contextual cueing influences the cognitive processes involved in early search (attentional 
guidance), which may reflect involvement of the medial temporal lobe, and late search (target 
identification), which may reflect striatal involvement.  To better characterize the effects on these 
latent cognitive processes, we applied hierarchical drift diffusion modeling (HDDM) to accuracy 
and response time data from three experiments. Experiments 1 and 2 consisted of a typical T 
among L array embedded over scene backgrounds. Both distractor locations and the repeated 
background scene served as context for the target location. In Experiment 3, participants searched 
for a symbol within aeronautical maps with varying levels of visual clutter while undergoing eye-
tracking. In Experiments 1 and 2, initial results favored a model in which the decision threshold 
for making a response, but not the rate of accumulated evidence towards the decision, differed 
between repeated versus non-repeated displays. In Experiment 3, the results reveal a critical 
distinction between the early and late stages of visual search: contextual cuing effects were linked 
to changes in decision threshold during late stages and were linked to evidence accumulation 
during early stages. This finding extends prior work to explore the underlying processes of 
contextual cuing. By combining eye-tracking and behavioral modeling, we find evidence that 
contextual cuing facilitates performance by influencing distinct processes engaged during early 



versus late stages of search. These distinct phases may reflect unique changes in distinct brain 
areas benefitted during repeated visual search. 
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A Novel Model of Dependence-Induce Increases in Voluntary Alcohol 

Drinking in Mice 
 
Abby Turner*, Andrew Bywater*, Christian Armah M.D., Paulina Misztak Ph.D., Ethan Anderson 
Ph.D. 
CBS, LSU VetMed 
 
Alcohol Use Disorder (AUD) is a chronic condition often characterized by continuous alcohol 
consumption despite negative consequences. Without intervention, diseases such as cirrhosis, liver 
cancer, and death may occur. AUD models are needed to be able to accurately test new treatments 
for successful behavioral modifications. One known model of AUD is the Lieber-Decarli Diet 
(LDC), a specialized diet that produces dependence by forced alcohol consumption. The LDC 
model we used consisted of control mice receiving a liquid diet and experimental mice receiving 
a similar liquid diet except that it contained 5% ethanol. A different voluntary alcohol model is 
called two-bottle choice (2BC), where subjects have the option to consume ethanol or water. In 
this study, we combined LDC with 2BC for the first time. First, C57BL/6J mice completed a four-
week baseline of 2BC voluntary consumption of ethanol (15%) or water for a two-hour period, 
five times a week, then were grouped based on 2BC alcohol consumption. Next, the mice were 
given LDC control or LDC ethanol diets in a weekly alternating schedule of LDC followed by a 
week of 2BC for a total of eight weeks. Using repeated measures Two-Way ANOVA, we found 
that there was a statistically significant increase in the ethanol consumption of the LDC mice 
compared to controls. Our results suggest that dependence induced by the LDC increases volitional 
alcohol drinking in mice, similar to AUD patients in the real world. In the future, we will use this 
data to study development of potential therapeutic targets. 
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Region-Specific Chemogenetic Modulation of Hippocampal Activity by 

IL and PVN Glutamatergic Projections Under Stress Conditions 
 
Ajn Vats1, Olalekan M. Ogundele1  
1 Department of Comparative Biomedical Sciences, School of Veterinary Medicine, Louisiana 
State University, Baton Rouge, Louisiana 
 
The hippocampus (HPC) is a region of the brain associated with a wide array of functions, 
including but not limited to spatial memory, memory consolidation and value encoding. It is 
believed that the functions of the hippocampus have a distinct spatial organization. Recent studies 
have shown that dorso-ventral organization of the hippocampus is related to conditioned stimulus 
and value encoding. There is a gap in literature pertaining to the glutamatergic projections from 
the infralimbic cortex (IL) and paraventricular nucleus (PVN) of the hypothalamus with relation 
to this hippocampal axis. To understand the spatial relationships between the HPC and the IL/PVN 
we decided to employ chemogenetic behavioral modulation after stressing rodents. Specifically, 



retrograde excitatory/inhibitory AAVs (HM3Dq/HMD4i) were injected in the IL or PVN and a 
cannula was inserted in the CA1 of the HPC of 12-16-week-old VGlut2IRESCre male mice. After 
at least 18 days post cannulation DREADD agonist compound 21 (C21) was injected at 0.5 µg/kg 
intracranially (i.c.) into the ventral CA1 of the hippocampus using the guide cannula. The animal 
was allowed to rest in its home cage after the i.c. C21 injection. The animals were stressed with a 
stressor from one of the 3 modalities: (i) unconditioned non-adaptive stress, (ii) unconditioned 
adaptive stress and (iii) conditioned stimuli stress. After the appropriate stressor the animal 
explored in an open field test for 5 minutes. Exploratory behavior of the rodents was altered in a 
region of injection specific and AAV dependent manner.  
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A combined model of depression plus alcohol use disorder in mice. 
 
Morgan Welsh, Brianna Durica 
Dr. Ethan Anderson 
 
Stress during childhood has been shown to increase the likelihood to develop an addictive disorder 
in adulthood, including an alcohol use disorder (AUD). Stress in early life also can increase the 
likelihood of developing depression. However, depression and AUD are rarely studied together in 
animal models. We hypothesized that an early life stress (ELS) model called limited bedding and 
nesting (LBN) would increase alcohol intake and depression-like behavior in male and female 
mice once they have matured into adulthood. We found that LBN caused an increase in both 
ethanol consumption and depression-like behavior in the mice, suggesting this model can be used 
to study interactions between depression and AUD. In the future, this will allow us to look at the 
molecular mechanisms behind these behaviors and enable us to develop new pharmacological 
therapies to reduce the intake of ethanol and depression due to early life stress. 
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Paracrine regulation of sympathoadrenal activity by 
the vasoconstrictor endothelin 

 
Matthew D. Whim 
LSU Health Sciences Center, New Orleans 
 
Adrenal chromaffin cells are modified post-ganglionic sympathetic neurons that release the 
catecholamine hormones epinephrine and norepinephrine into the systemic circulation in response 
to a drop in blood pressure. By producing vasoconstriction, the catecholamines act to reverse 
hypotension. The adrenal gland is highly vascularized presumably to facilitate the entry of the 
catecholamines into the systemic circulation. Because the catecholamines regulate blood pressure 
their release is tightly controlled. However, endothelin, a potent vasoconstrictor released by 
vascular endothelial cells, is reported to paradoxically increase norepinephrine release. Is this 
effect mediated at the level of the adrenal gland? To address this question, we expressed the 
genetically encoded calcium indicator, GCaMP6f, in mouse chromaffin cells and quantified [Ca]i 
in chromaffin cells in adrenal slices. Endothelin led to a long-lasting rise in [Ca]i that was not 
readily reversible. This effect was mediated by ETA receptors because it was prevented by BQ-
123 (an ETA receptor antagonist) and had an EC50 of ~100 nM implicating a likely paracrine 



source of endothelin. Once initiated, the long-lasting increase in [Ca]i was not affected by 
application of endothelin receptor antagonists. However, it could be transiently reversed by the 
vasodilators, C-type natriuretic peptide and nitric oxide. Secretion from chromaffin cells was 
quantified by measuring the release of ATP (which is co-secreted with the catecholamines) using 
HEK293 sniffer cells, that expressed an ATP GRAB fluorescent reporter. Endothelin evoked a 
long-lasting increase in ATP release that was comparable to that evoked by direct depolarization 
of chromaffin cells. We conclude that endothelin, perhaps released from local vascular endothelial 
cells, increases the activity and secretory capacity of sympathetic neuroendocrine chromaffin cells. 
Thus, a local positive feedback mechanism exists within the adrenal gland to control blood 
pressure.  
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Developmental lead (Pb) exposure alters noradrenergic regulation of 

stress behavior in zebrafish (Danio rerio) 
M. Wilson, A. Abdelmoneim 
Department of Comparative Biomedical Sciences, School of Veterinary Medicine, Louisiana State 
University, Baton Rouge, Louisiana. 
 
Developmental lead (Pb) exposure disrupts stress regulation, yet mechanisms remain unclear. Our 
prior work showed Pb impairs stress responses and alters biomarkers of noradrenergic (NA) 
signaling. Using in vivo fluorescence imaging, we observed disrupted locus coeruleus (LC) NA 
neuronal morphology including increased neuron number, disrupting organization, suppressed 
activity, and reduced innervation to the dorsal telencephalon (amygdala homolog). We 
hypothesized Pb perturbs LC NA neurons, altering adrenergic receptor-mediated stress regulation.  
We combined behavioral pharmacology, calcium imaging, and transcriptomics. Larvae were 
exposed to prazosin (?1-antagonist) or yohimbine (?2-antagonist) at 0.5 - 280 µM for 20 min 
(acute) or 12 - 16 hr (prolonged). Stress responses were quantified via automated tracking during 
acoustic startle (AMR) and visual motor response (VMR) assays. RNA-seq and calcium imaging 
assessed larvae exposed to 75 and 750 µg/L Pb.  
Transcriptomics revealed upregulated oxidative phosphorylation and downregulated ion-channel 
functions, indicating compensatory metabolism and impaired calcium signaling. Calcium imaging 
confirmed reduced spontaneous LC activity despite increased neuron number. Acute yohimbine 
produced hyperreactivity in AMR (56.5, 280 µM) and VMR (11.0, 56.5 µM); prolonged exposure 
caused hyporeactivity (56.5, 280 µM).  Acute prazosin increased AMR endpoints and VMR 
maximum distance but decreased VMR total distance (except 280 µM). Prolonged prazosin 
exposure produced biphasic responses mimicking Pb: increased stress at moderate concentrations, 
decreased at high concentrations.  
Pb induces a LC neuronal hyperplasia with reduced functional output; possibly via compensatory 
metabolic upregulation and disrupted calcium-dependent excitability. Differential ?1- and ?2-
adrenergic receptor antagonist effects suggest Pb-induced alterations involve disrupted adrenergic 
signaling. Ongoing studies assess whether adrenergic modulators restore Pb-mediated changes, 
advancing understanding of NA dysfunction in developmental Pb neurotoxicity. 
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Combined Sympathetic Stimulation of Brown and White Adipose 
Tissues Enhances Thermogenesis and Energy Balance 

 
Katelynn Zaunbrecher1, Laura Kaiser1, Jaclyn Williams1, Heike Muenzberg-Gruening1 
1 Pennington Biomedical Research Center 
 
Brown and White adipose tissues (BAT and WAT) are key modulators for thermogenesis and 
energy storage, respectively. Thermoregulatory neurons in the brain connect with sympathetic 
outflow to control BAT. This canonical circuit drives sympathetic activation of BAT to increase 
energy expenditure (EE).  Surprisingly, our prior work demonstrated that sympathetic activation 
of BAT alone might not be sufficient to induce thermogenesis and might require additional 
sympathetic activation of WAT. We chemogenetically activated post-ganglionic sympathetic 
neurons in BAT and WAT and measured the resulting EE responses. 
We used double heterozygous mice for cre-inducible expression (EGFP-L10) of the excitatory 
chemogenetic receptor hM3Gq.  These mice received bilateral injections of AAV6-cre virus into 
BAT and WAT, which is taken up by nerve terminals in these peripheral tissues and is retrogradely 
transported to sympathetic cell bodies in sympathetic chain ganglia. We allowed 21 days for viral 
incubation to allow proper recombination and expression of hM3Gq and EGFP-L10. Animals were 
split into a water group that received regular drinking water and a CNO group receiving chronic 
CNO in their drinking water (0.1mg/mL oral CNO) to synthetically activate hM3Gq expressing 
sympathetic nerves. Animals were further challenged by ambient temperature changes, fasting, 
and refeeding.  Our metabolic outcomes were derived from raw recordings of VO2/VCO2, 
respiratory quotient (RQ), body weight (BW), and food intake (FI).   
 At room temperature (23°C) EE was significantly increased (p<0.009) in CNO (BAT/BAT SNS 
stim) vs. water mice that was accompanied by a balanced increased FI (p<0.02), preventing any 
weight change. FI was significantly increased (p<0.0005) at 10°C. CNO-induced EE persisted 
during fasting and refeeding states (p<0.02).   
These findings show that simultaneous activation of BAT and WAT effectively elevates EE, 
indicating that BAT thermogenesis relies on concurrent WAT lipolysis. This work provides 
evidence for a coordinated role of BAT and WAT as modulators of energy expenditure and 
metabolic homeostasis within brain-sympathetic-adipose circuits. 

  


